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Pesonouma Cbesga KIIMHMYeCKx hapMakooros,
npoxoamsllero 21—22maa 2026 roga B8 Mockse

B pamMKax |V Poccrmckoro KoHrpecca
«BE3OMACHOCTb ®APMAKOTEPATMNIN 360°
NOLI NOCERE!»

CbiyeB [. A.; OT MeHU y4yacTHNKOB Cbe3aa KIIMHNYecKnx papmakosioros

Accoumalms CneumanmcTtoB U opraHM3aumii B 0bnacti KnvHnyeckon apmakonorum n hapmMakoHagsopa «Espasuiickas
accoumaums KIMHUYECKOM dapmakonorum 1 dapmakoHagsopa»,Mocksa,Poccninckas Pefepaums

AHHOTAIMA

Pesomonmst Chesna KIIMHUYECKHX (hapMakoioroB, coctosBimerocs 21-22 mas 2026 roga 8 Mockse B pamkax [V Poc-
cuiickoro koHrpecca «besomacHocth papmakoteparmu 360°: Noli nocere!», onpeenseT NpHOPUTETHBIC 3a1a4u Tpodec-
CHOHAIILHOTO coobiecTa Ha nepuo 1o 2030 roxa. JIokyMeHT KOHKpeTH3HupyeT IyTH peann3anun CTpaTternu pa3BHTHS
3apaBooxpanenust Poccuiickoit @enepannn (Ykas IIpesunenta Ne896 ot 08.12.2025) yepe3 ycuiieHue poiau Bpadei-Kiu-
HUYECKUX (papMakosioroB B obecredeHnn 3()(eKTHBHON, Oe30macHOl M IKOHOMHUYECKH 000CHOBaHHON (papMaKkoTepamuy,
BHEJPEHUU OTEYECTBEHHBIX IPenapaToB, papMakoHa 30pe, CACPKUBAHUN aHTHOMOTHKOPE3UCTEHTHOCTH, TIEPCOHATM3HPO-
BaHHOW MenuuuHe 1 0oprOe ¢ monunparMasueii. B pesomonuu chopmyaupoBanbl 19 KOHKPETHBIX MyHKTOB C YKa3aHHEM
UCTIOTHHUTENEH U CPOKOB, OXBATHIBAIOIINX Pa3pabOTKy CTPATETHM CIEIMaTbHOCTH, aKTyalH3alui0 HOPMAaTHBHO-TIPaBOBOM
6a3bl, BKJIIOUEHNE KOHCYIbTAIIMN KIMHUYECKOTO (papMaKkosiora B CHCTEMY KIMHHKO-CTATHCTHUECKUX TPYII, y4acTue B pa-
60unX rpynmax Mo KIMHUYECKHM PEKOMEHANNAM, CO3AaHIe HAI[MOHATBHOTO HCCIE0BATENbCKOTO IIEHTPA, PA3BUTHE 00-
Pa30BaTENbHBIX MPOTPaMM (CIEIHATUTET, OPANHATYPA, JOMOTHUTEIHHOE TPodeCcCHOHATFHOE 00pa30BaHIE), OPTaHU3AIHIO
(hOpMyIISIPHBIX KOMHTETOB, @ TAKXKE MEPOIPHUATHS 110 PO(eCcCHOHATHHON OPHEHTANH, aKKPEAUTAIINH U TTOBBIMICHHUIO TTpe-
cTmka crieranbHocTu. Ocoboe BHUMaHNE yeNseTcs HHTETPAiH KIMHAKO-(apMaKoJIIOTHISCKUX TeXHOJIOTHH ((apMaxo-
TeHETHYECKOe TECTHPOBAHNE, TEPATIEBTHUCCKHI JIGKapCTBEHHBII MOHUTOPHHT, AENPECKPaiONHT) B KITMHUYECKUE PEKOMEH-
Jlauuu ¥ noArotoske k 30-neruto crienuaibHocTH B 2027 Tony.

KaroueBble ci1oBa: kimHIYecKas Gpapmakosorus; Gpapmaxkorepanus; hapMakoHaA30p; NEPCOHATN3UPOBAHHAS MEIHIV-
Ha; (papMaKOreHeTHKa; TepareBTUUCCKUIl JIeKapCTBEHHbBIH MOHUTOPUHT; OJIUIIPArMasus; JelpeckpaiOnHr; aHTHOMOTHKO-
PE3UCTEHTHOCTD; KIMHUYECKHE PEKOMEHAANH; (OPMYISIPHBIA KOMUTET; CTpaTerusi pa3BUTHS 3paBOOXPAaHEHNUs; HOpMa-
THBHO-TIPABOBOE PErylnpoBaHue; 00pa3oBaHUe M0 KIMHHUUYECKOH (hapMaKoIoruu

Jns murupoBanusi: CerueB [I. A.; or uMenn ydactHukoB Ches3na KIMHHYECKUX (apmakosnoros. Pesomonus Chesna
KJIMHHYECKUX (hapMaKosoros, mpoxoausiiero 21-22 mas 2026 rona 8 Mockse B pamkax [V Poccuiickoro xonrpecca «bE30-
[NACHOCTDb ®PAPMAKOTEPAIINU 360°: NOLI NOCERE!». Pearvnas kaunuueckas npaxmuka: Oanuvie u 00Ka3ameb-
cmea. 2026;6(2):5-10. https://doi.org/10.37489/2782-3784-myrwd-099. EDN: LTFCNP.

Hoctynuaa: 25.05.2026. B nopadorannom Buae: 25.06.2026. Ilpunsita k meyaru: 26.06.2026. OnydaukoBaHa:
30.06.2026.
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PE3OOLUA
RESOLUTION

Resolution of the Congress of Clinical Pharmacologists,
held on May 21—22,2026 in Moscow within

the framework of the IV Russian Congress
"PHARMACOTHERAPY SAFETY 360° NOLI NOCERE!

Dmitry A. Sychev; on behalf of the participants of the Congress of Clinical Pharmacologists
Eurasian association of clinical pharmacology and pharmacovigilance,Moscow,Russian Federation

Abstract

The Resolution of the Congress of Clinical Pharmacologists, held on May 21-22, 2026 in Moscow within the frame-
work of the IV Russian Congress "Pharmacotherapy Safety 360°: Noli nocere!", defines the priority objectives of the
professional community for the period up to 2030. The document specifies the pathways for implementing the Healthcare
Development Strategy of the Russian Federation (Presidential Decree No. 896 of 08.12.2025) by strengthening the role of
clinical pharmacologists in ensuring effective, safe, and cost-effective pharmacotherapy, introducing domestic medicines,
pharmacovigilance, curbing antimicrobial resistance, personalized medicine, and combating polypharmacy. The Resolution
formulates 19 specific items with designated responsible parties and deadlines, covering the development of a specialty
strategy, updating the regulatory framework, integrating clinical pharmacologist consultations into the clinical-statistical
groups system, participation in working groups on clinical guidelines, establishing a national research center, advancing
educational programs (undergraduate, residency, continuing professional education), organizing formulary committees, as
well as activities for career guidance, accreditation, and enhancing the prestige of the specialty. Special emphasis is placed
on integrating clinical pharmacological technologies (pharmacogenetic testing, therapeutic drug monitoring, deprescribing)

into clinical guidelines and preparing for the 30th anniversary of the specialty in 2027.

Keywords: clinical pharmacology; pharmacotherapy; pharmacovigilance; personalized medicine; pharmacogenetics;
therapeutic drug monitoring; polypharmacy; deprescribing; antimicrobial resistance; clinical guidelines; formulary commit-
tee; healthcare development strategy; regulatory framework; clinical pharmacology education

For citation: Sychev DA; on behalf of the participants of the Congress of Clinical Pharmacologists. Resolution of the
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VYuactHuku Cbhe3la CYMTAIOT MIEPBOOUYCPETHON 3a-
nadeii mpodeccroHaIbHOTO COO0IIeCTBA KITMHIYCCKUX
(hapmMakoIIoroB cieyoree:

Bpaun-xnuandeckne (hapMakoiord UrparoT KIro-
4yeByl0 poib B peannsanuu CTpareruu pa3BUTHSA
3npaBooxpanenus 1o 2030 roma (Ykas Ilpesunmenra
Poccwuiickoit @enepannu ot 8 nexadps 2025 . Ne 896
«O Crparerun pa3BUTHS 3paBOOXpaHeHus B Poccuii-
ckoit deneparmu Ha niepuoxa 1o 2030 romay) mo cie-
JYIOIIUM HarpaBIeHHUsM, 4TO Oy/leT CIIoCOOCTBOBAaTh
YBEJIMYEHUIO NPOJOKUTEIBHOCTH U YIYUIIEHHIO Ka-
4YeCTBa )KU3HU JIIOZEH:

* obOecneucHue d(GeKTHBHON U OE30MIACHO, IKOHO-
MHUYECKH OOOCHOBAaHHOW (hapMakoTepanuy Marm-
€HTOB;

*  (OpMHpPOBAaHHE TEXHOJIOTMYECKOTO CyBEpPEHHUTETa
U BHEJIPEHUE OTEUECTBEHHBIX JIEKAPCTBEHHBIX IIpe-
1apaToB B KIMHUYECKYIO MPAKTHKY;

* (apmMakoHa 30p B MEIULIUHCKHUX OpTaHM3aIMIX
1 Ha/130p 32 TOOOYHBIMU MTPOSIBJICHUSIMH TTOCIIE UM-
MYHU3AIINH;
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6 Real-World Data & Evidence 2026 volume 6 no. 2

* CIACpKHUBAHUC aHTI/I6HOTHKOpe3I/ICTeHTHOCTI/I;

®* BHCIAPCHUC TEXHOJIOT Ul HepCOHaJ'H/BI/IpOBaHHOﬁ
MCAUIMHBI, BKJIFOYast Q)apMaKOI‘eHeTI/IKy 1 TCpaIeB-
TUYECKUN J'IeKapCTBeHHLIﬁ MOHHUTOPUHT;

° 60p56a C nom/InparMameﬁ 1 HCHaIJIC)KaIllMMH Ha-
3HAYCHHUAMU, IMMOBLIIICHUE TPUBCPIKCHHOCTU MallA-
CHTOB K (bapMaKOTepaHI/II/I U OTBECTCTBCHHOC CaMO-
JICUCHHUC.

Jlist peanu3anyu MOCTABICHHOHN 3amaun HEo0XO-
JIMO:

1. Paspaborare u comracoBarb ¢ MWUH3IpaBoOM
Poccun Crpareruto pas3BUTHS «MEAMIIMHCKOW»
cnenuanbHocTH «KimHMueckas Qapmakoaorus»
J0 2030 roxa.

HcnosnuTenu: coBMecTHO [ 1aBHBIN BHeITAT-
weiii cnienpanuct (I'BC), [Ipodunbhas xomuccns,
EBpaswuiickast acconmanysi KIMHUYECKOH (hapmako-
JOTUU ¥ (hapMakoHaa30pa, ACCOIMAIMS KIMHUYE-
CKHUX (papMaKoJIOTOB.

Cpoxk: 1 oxts16ps 2026 T
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CchopmupoBare TpPEATOKEHUS II10 TOBBIIICHHUIO
BOCTPEOOBAaHHOCTH BpaueH-KIMHIYECKUX (papma-
KOJIOTOB B MEIHMIMHCKUX OPTaHHM3alHAX, a TaKKe
B Ka4eCTBE JKCIICPTOB HA PETHOHAIBHOM U (heme-
PaNBHOM YpPOBHSX (9KCHEpTHAs paboTa MO BOIPO-
caM B3aMMO3aMCHIEMOCTH U (papMaKOTeparieB-
THYECKHX 3aMEH, «IOTPYKECHHE» KOHCYIBTAIIUN
Bpavya-KIIMHAYECKOTO (hapMaKoIoTa B KIIMHIYCSCKUE
PEKOMEHIAINN, KPUTSPUU Ka9ecTBa METUIIMHCKON
ITOMOIIH, CTAHIAPTHl OKAa3aHUS MEIUIIUHCKOH IO-
MOIIH U T.1T.).

Hcnonunrenn: copmectao ['BC, IIpodunbras
komuccus, EBpasuiickas accoumanus KIMHUYECKON
(hapmakonornuu U dapmMakoHaa30pa, AcCOIUAIISL
KIIMHAYECKUX (DapMaKOIOTOB.

Cpoxk: 1 HosiOps1 2026 T

AKTyanu3upoBaTh HOPMAaTHBHO-NIPABOBBIC AaKTHI,
Kacarouiecs: JesITeIbHOCTH Bpavyei-KIMHUYECKUX
(hapMaKoIIOTOB M JIEKaPCTBEHHOTO 00ECTICUSHNS:
TOPSIJIOK OKA3aHMsI MEITUIIMHCKON TIOMOIIH 110 TIPO-
¢umo «Kinmmanuaeckast papMakoIoTHs»;

npuka3 Munsnpasa Ne494 «O cosepuieHCTBOBa-
HUH JICATEIBHOCTH Bpadeil KIMHIUYECKUX (hapMaKo-
JIOTOBY;

npodecCHOHAIBHBINA CTaHJapT Bpada-KIMHHUYECKO-
ro (hapmaxoora;

npukaz MunzapaBa Ne 10940 «OO6 yTBepkaeHun
[Topsinka Ha3HAYEHMS JIEKApPCTBEHHBIX MTPETIaparos,
(dopM penenTypHbIX OJAaHKOB Ha JIEKAPCTBEHHBIC
npenaparsl, [lopsinka opopMiIeHHS yKa3aHHbBIX
ONaHKOB, MX y4€Ta U XpaHeHUs, popM OIaHKOB pe-
LIETITOB, COJACPIKAINX HA3HAYEHHE HAPKOTHUECKUX
CPEICTB WJIM TCHXOTPOINHBIX BemmecTs, [lopsimka
WX W3TOTOBJICHUS, PACTIPEIETICHUs, PErUCTPALH,
yuéra u xpaHeHus, a taxxe IIpaBui odopmieHns
OJaHKOB pEIENTOB, B TOM 4ucie B (opMme dJIeK-
TPOHHBIX JOKyMEHTOB.

Hcnonunrenn: copmectao ['BC, IIpodunbras
xoMuccus, EBpasuiickas acconuanysi KITIMHUYECKON
(apmakonorun n ¢dapmakoHaa30pa, AccoLUanus
KIIMHUYECKUX (hapMaKoJIOTOB.

Cpoxk: 1 nexabps 2026 r.

CchopmupoBaTh MPEIVIOKEHUS I10 BKIIOUEHHIO
KOHCYJIBTallUM Bpada-KIMHUYECKOTO (apMaKoio-
ra B CHCTEMY KJIMHHUKO-CTaTHCTHYECKHX TPy
(KCT') (1pm mpencraBieHny Ha OIUIATY CiTydas Jie-
yeHus nanuenTa (¢ mooemv kogom MKB) npu Ha-
JUYUHM B MEJUIMHCKON KapTe KOHCYJIBbTAIMH Bpa-
ya-kiIuHAYeckoro Qapmaxonora. CdopmupoBarsb
3anpoc B [IIHMOM3 nu Munsnpas Poccun o nomy-
YEHWU Pe3yJbTaToOB IPOBEACHUS XPOHOMETpaka
Bpauda-KIMHIYECcKoro ¢apmakoiora (2023 r.) mis
MOCJICIYIOIIET0 HanpaBleHHus 3ampoca B MuH3-
npaB Poccun o pa3paboTke HOPMATHBHOTO aKTa,

PE3OJTIOLMNA
RESOLUTION pn

OTIPEJISIIAIONIETO THIIOBBIE HOPMBI pabOTHI Bpa-
Ya-CHeHaINCTa.

Hcnomnnrenn: comectno ['BC, [Ipodunbhas
koMmuccus, EBpasuiickas accounans KIMHUYECKOM
(hapmaxonorun n (apmakoHas3opa, Accouuanus
KJIMHUYECKUX (hapMaKoJIOTOB.

Cpok: | nexabps 2026 1. (XpoHOMETpaxy),
1 anpenst 2027 r. (110 Tapudam).

OpraHmn30BaTh B3aUMOACHCTBHE C TPOPECCHOHAIB-
HbiMH accorauusmMu u ¢ LIOKKMIT Munzapasa
Poccuu 1o BKITIOUEHUIO BpaueH-KIMHHIECKUX (ap-
MaKOJIOTOB B paboume TPYIIIBI IO pa3padoTKe KIIn-
HUYECKHUX pPEKOMEHIAnni (0COOCHHO IO HaIpaBIIe-
HUSIM: KapIUOJIOTHS, OHKOJIOTHUS, TaCTPOIHTEPOIO-
THsI, HEBPOJIOTHUS, NCHXHUATPHS, TacTPOIHTEPOIO-
THSL, ITYJIbMOHOJIOTHSI, PEBMATOIOT s, TeMAaTOJIOTHS,
AQHECTE3MOJIOTHSI U PCAHWMATOJIOTHS, IeAUaTpPHs,
TepuaTpus, XUPYPrus, aKyIIepcTBO M THHEKOJIOTHS
U TI0 JIPYTHM HAIPaBICHHUSIM) C LENIBIO0 IIOTPYKe-
HUSD» KOHCYIBTALMU Bpada-KIMHHYECKOTO (hapma-
KOJIOTa M JKCIEPTH3Bl Pa3lelioB o (apmakorepa-
[I1H, BKJIKOYAS:

BHECEHHE KIMHUKO-(apMaKOIOTHICCKHX TEXHOIO-
THIA TICPCOHATM3UPOBAHHON MEIUIMHEI ((hapMako-
TCHETHYECKOE TECTHPOBAHME, TEPareBTHUCCKUI
JICKapCTBCHHBI MOHUTOPHHT);

BKITIOUYCHUE HH(POPMALIUU O MEKICKapCTBEHHBIX
B3aUMOJIEHCTBUSX;

BKITIOYECHUE HHCTPYMEHTOB OOPHOBI C MONIUIIparMa-
3Wel / anropuUTMOB JIETIPECKpaiiOnHTa;
TapMOHU3AIMIO  IIPEJCTABICHHON WH(POPMALIUU
B KJIIMHUYECKHUX PEKOMEHAINIX, COITIACHO HOpMa-
TUBHBIM JJOKYMEHTAM 110 OOPaIICHHIO JICKAPCTBCH-
HBIX IPETapaToB, BKIOYas HHCTPYKIMH MO0 MEIHU-
UHCKOMY IIPHMEHCHHIO.

Hcnomnnrenn: comectno ['BC, [Ipodunbhas
koMmuccus, EBpasuiickas accounanus KIMHUYECKOM
(hapmakoornn U ¢dapmMakoHan3opa, AccoHaIus
KIMHAYECKUX (hapMaKOIOTOB.

CPpoK: NOCTOSHHO.

[IpopaboTarhk BoOIpoC O Ieneco00pa3sHOCTH cO3/a-
HUS W TIPEUIOKUTH KOHIENIHio HammoHampHOTO
HCCIICIOBATEIECKOTO MEIUIIMHCKOTO IIEHTpa I10
KIMHAYECKOH (papmakoioruy Ha 6a3e HaydIHOU FITH
00pa3oBaTeIbHON OpraHW3ally, BKIIOYAIOIIETO
JlexapcTBeHHBIN HH(DOPMAITHOHHBIH TEIIEMETUTIIH-
CKHH LEHTp ISl OPTaHU3AIMOHHO-METOIMYECKOH,
MEINKO-KOHCYIBTaTHBHON U HayYHOH pabOTHI B 00-
JACTH KIMHUYECKOH (hapMaKoIOTHH.

Hcnomnnrenn: comectno I'BC, [Ipodunbhas
koMmuccus, EBpasuiickas accounanus KIMHUYECKOM
(dapmakooruu U papmMakoHan30pa, Accouuays
KIMHAYECKUX (hapMaKOIOTOB.

Cpoxk: 1 despans 2027 1.
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7.

8.

9.

CcdopmupoBars paboUyI0 IpyIITy ¥ OPraHU30BaTh
oOydyeHHe BpadeH-KIMHHYCCKUX (HapMaKOIOTOB
JUTS TIPOBEICHUS AKCIIEPTU3HI HA Pa3IIMYHBIX YPOB-
HiX (MEIWIIMHCKOW OpraHH3alliy, peruoHa, deme-
paNBHOM YpPOBHE) IO BOIPOCAM B3aMMO3aMCHSC-
MOCTH ¥ (hapMaKOTEPAIIEBTHUSCKUX 3aMCH, a TAKKE
(hapmakoHam3opa.

Hcnonunrenn: copmectao ['BC, IIpodunbras
komuccus, EBpasuiickas accounanus KIMHUYECKON
(dapmakoornuu U QpapMakoHaI30pa, ACCOIUAIHSL
KIIMHAYECKUX (hapMaKOIOTOB.

Cpok: 1 oxrsi6pst 2026 1.

Pazpaborarh pekOMEHIAMK MO OpraHu3alHu
n Topsake paboTel  (QOPMYISAPHBIX KOMHTETOB
B MEIUIMHCKAX OPTaHM3ALMSIX KaK MHCTPYMEHTE
KIIMHUYECKOTO (hapMaKkoJIora, OMpEIeIISIomeM Je-
KapCTBEHHYIO IOJUTHKY B MEIUIMHCKOH OpTaHH-
3aLUH.

lapMoHM3MpOBaTh JIEKAPCTBEHHBIC (HOPMYIIS-
PBl MEAWIMHCKUX OPraHU3alui ¢ JeHCTBYIOINMHA
KIIMHUYECKUMH PEKOMEHIAMSIMH U O0IIeH Xapak-
TEPUCTHUKOM JIEKapCTBEHHOTO TIperapara Julst MeIu-
LUHCKOTO MPUMEHECHHSI.

Hcnonanrenn: copmectao ['BC, IIpodunbras
komuccus, EBpasuiickas accounanus KIMHUYECKON
(dapmakonorun u ¢dapmMakoHaa30pa, AcCOLUALUL
KIIMHUYECKUX (hapMaKoJIOTOB.

Cpoxk: 1 Hosi0pst 2026 1., nanee NOCTOSIHHO.

Oo6paruthes B [lemapraMeHT ToCyIapCTBEHHOTO pe-
TYJIINPOBaHUS OOpAIIEeHNs JIEKAPCTBEHHBIX CPEIICTB
Munsnpasa Poccnn ¢ mpeayioxKeHueM paccMaTpu-
BaTh KaHAWIATYyphl Bpavyel-KIMHUYECKHX (apma-
KOJIOTOB B Ka9eCTBE IIABHBIX HCCIICIOBATEICH TP
MIPOBEICHUH KITMHHYCCKUX UCCIICIOBAHUH MPH yC-
JIOBHUW HAJIMYVSI B KOMaH/Ie HCCIIeA0BaTeIel Bpadei
WHBIX CICIMATbHOCTeH, B BHUIYy WHTECTPATHBHOMN
HATIPABICHHOCTH KJIWHUYECKOW  (hapMaKoIOTHH
W HAIWYHAA KOMICTCHIMH y Bpada-KIMHUYECKO-
ro dapmakorora, Omaromapsi €ro KOMICTCHITUSIM
CTPYKTypUpPOBaTh M KOHTPOIUPOBATH paboTy wcC-
CIIEZIOBATEIHCKOTO IICHTPA.

Hcnonunrenn: copmectao ['BC, IIpodunbras
komuccus, EBpasuiickas accounanus KIMHUYECKON
(dapmakoornuu U papMakoHaI30pa, ACCOLUAIHSL
KIIMHAYECKUX (hapMaKOIOTOB.

Cpok: 1 oxrsi6pst 2026 T

10. Pa3paborare M yTBEpAUTh PEKOMEHIALMH IIPO-

8

(hecCHOHANBHBIX aCCOUMAIMA M0 KIMHUYICCKOMN
(hapMakoJIOTHH TIO TPETIOJABAHUIO TUCITHITIHHEI
«Kimanueckas papMaxonorus» Ha CHCIHATHTETE
U B OpAHWHATYpPE, B KOTOPHIX PEKOMCHIIOBATH IS
BYy30B: 0a30BbIc 00BEMBI TUCIHILTHHEI «KiTmHIYe-
cKasi (hapMaKoIIOTHs»; ONPENCITHTh 00sS3aTeIbHEIC
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11.

12.

13.

14.

pazzaensl (MOIY/IN) JUCLMIUIMHBL U BCEX CIICLH-
AIBHOCTEH; TpeOOBaHMsI K MPAaKTHYSCKOH IOIro-
TOBKE 00ydJaromuxcsi; (GopMbl TeKyLIed U mpome-
JKYTOYHOH aTTecTaluy. PEKOMEHAAIMHU JIOJKHBI HE
NPOTHBOPEYUTH (heiepaibHbIM TOCYIAPCTBCHHBIM
00pa3oBaTebHBIM CTAaHIAPTaM.

HcnonHuTean: COBMECTHO Y4eOHO-METOUYE-
cKasi komuccusi, EBpasuiickasi accouuanus KIMHU-
4eCcKol (hapMakoIoTHH U apMakoHaI30pa (B pam-
kax nesrenbHocTH Komurera 1mo o0Opa3oBaHHIO),
Acconuanus KIMHHYeCKUX (apMaKoioros.

Cpoxk: 1 nexadps 2026 T.

Pazpaborars  pexomeHmauuu  HpodeccHoHab-
HBIX acCOLMANUil M0 KIMHWYEeCKOH (hapmakoaornu
1o 1po(OpPHEHTALMOHHON padoTe B OTHOIICHUH
cnenuanbHocTn  «KimHM4eckas (hapMakoiIorus»,
MIPENoIaBaHuI0 TUCHUILIMHB «KnuHuueckas ¢ap-
MaKoOJIOTHs» HA yPOBHE OPIHHATYPHI, a TAKXKE I10
HACTAaBHUYECTBY MOJIOJIBIX BpaueH-KIMHUUECKUX
(hapmakooroB (B pamkax JjesiresibHOcTH Komu-
TeTa Mo oOpazoBaHMI0 EBpa3miickoi accormamuu
KIMHAYECKOH (papmakonoruu u (hapMakoHa130pa).

Hcnonnnrenn: coBMecTHO Y4eOHO-MeTOANYE-
cKkast komuccus, EBpasuiickas acconnanusi KIMHA-
4eCcKol (hapMakosoTuu U apMakoHa3opa (B pam-
Kax gestenbHocTH Komurera mo o0Opa3oBaHHIO),
Acconnanys KIIMHUYECKHUX (hapMaKoJIOTOB.

Cpoxk: 1 despanst 2027 1.

OpranusoBars padoty pernonanbubix ['BC o kin-
HU4YeCKOW (papmakoiornu mo GopMHUPOBAHHIO KOH-
TPOJIBHBIX HU(P NMpuéMa B OPAMHATYPY M 3asIBOK
Ha IUKJIBI TPO()ECCHOHAIBHON MEePENoArOTOBKH 110
KJIMHUYECKOH (papMaKoJIOoruu, a Takke KOOpJIUHa-
1K (POPMUPOBAHUS 3asBOK Ha IUKJIBI ITOBBIIICHUS
KBaM(UKALUKM U1 Bpavyel-KIMHUYECKUX (ap-
MaKoJIOrOB M IMOAOOpY KaHAWAATOB Ha OOydeHHE,
B PaMKax IOCyJapCTBEHHOTO 3aaHusl.

Hcnomnnrenn: comectno ['BC, [Ipodunbhas
koMmuccust, EBpasuiickast accounanus KIMHUYECKOM
(apmakonorun n (apmakoHas3opa, Accouuanus
KJIMHUYECKUX (papMaKoJIOTOB.

Cpoxk: 1 centsops 2026 1.

[Ipomomxkate pabory mo akTyanmusanuu (OHIOB
OIICHOYHBIX CPEJICTB Ul MIPOBEICHUS MEPBUIHOMN
U TICPBUYHOHN CIICIATU3NPOBAHHON aKKpeIHTa-
IIUH, a TAK)KE IPUCBOCHUS KBATH(DUKAITMOHHBIX Ka-
TErOpHH M0 KIIMHIUYECKON (papMaKOIOTHH.

HUcnonunrenu: I'BC, YueOHO-MeTomuueckas
KOMHCCHSI.

CpoK: NOCTOSHHO.

BBICTyHI/ITL C I/IHPII.[PI&TI/IBOﬁ U OPraHu30BaThb pas-
pa60TKy CETCBbLIX HpOrpamMm HOMNOJHUTCIBHOI'O
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15.

16.

mpo)eCCHOHANBHOTO  00pa3oBaHusl Uil Bpa-
Yel-KIMHNYECKUX (apMaKoJIOroB M CMEXKHBIX
CHETHaTbHOCTEH:

«PamyonanpHas aHTUMUKPOOHAs Teparusi U Ipo-
¢mraktuka» (72 gaca);

«Knmanyeckas (hapMakoreHeTHKa C OCHOBAMH T1ep-
COHAJM3UPOBAaHHOU (papmakoTepamum» (72 gaca);
«AHTHTpOMOOTHYECKAs] Tepanus W HPO(UIAKTH-
ka» (72 gaca);

«[TonumparmMasust B MEAMLIUHCKOH OpraHW3alHu:
mpobiema u pemeHus» (72 daca);
«DapmakoHam3opy» (72 daca);

«Metononorus IPOBEICHNs KIMHUYECKUX HCCIe-
noBaHui. MccnenoBanusi peajibHON KIMHUYECKOM
npakTukm» (72 4daca).

HUcnomuurenu: copmectno 'BC, YueOHo-Me-
ToAWYEcKas KoMuccus, EBpasuiickas acconmarms
KIIMHUYECKOH (hapmakonoruu u QapMakoHaa30pa,
Acconpanus KIMHIYECKUX (HPapMaKoIoToB.

Cpoxk: 1 mapra 2027 .

BEICTYITUTE ¢ WHUIMATHBOM IO BBIICICHUIO TOCY-
JTAPCTBEHHOTO 3aJIaHHs Ha TIOBBIIICHWE KBAJTH(H-
KaIi{ TIPeroJiaBaTeiieii mo KIMHUYECKOH (hapMaKo-
JIOTHHU Ha BCEX YPOBHSX (CIICIHAINATET, OPAHHATYPA,
JTOTIOTHUTEIBHOE TPO(eCCHOHANBEHOE 00pa30BaHIe)
BEIYIINM Kadeapam KIMHUYECKOH (hapMaKOIOTHHL.

HUcnonuurenu: copmectno 'BC, YueOHo-Me-
ToMUecKas KoMuccus, EBpasuiickas accommarus
KIIMHAYECKON (papMaKoJoruu U (apMakoHaI30pa,
Accomuanus KIHHAYECKUX (hapMaKoIIOoroB.

Cpok: | oxrsi6pst 2026 .

OO0parutsest ¢ npeaioxkeHrneM B Mun3znpas Poc-
cun o BHeceHuM uaMeHeHuil B Ilpuka3 Mun3zapa-
Ba Poccun ot 25.07.2001 Ne703 OO0 yTBepxIeHNN
[Tonoxenust o koHKypce «Jlydmmuii Bpad roga», 10-
[I0JIHUB TIepeueHb HOMUHAUUH no3unuen «Jlydmmit
Bpa4-KIMHUYECKUN (papMaKosIor.

Hcnomanrenn: cosmectno I'BC, ITpodmis-
Hasl KOMHCCHsI, Y4eOHO-MEeTOqUecKas KOMUCCHS,

JOMNONHNTENTbHAA UHOOPMALINA

Kondaukrt uarepecon
ABTODBI 3a5BJISIOT 00 OTCYTCTBUH KOH(JIMKTA UH-

TEPECOB B CBS3M C JAHHOU ITyOJIMKaLUeH.

YuyacTue aBTopoB
Bce aBTOpBI BHECIM paBHO3HAYHBIN BKJIAJI B MOI-

TOTOBKY ITyOIHKaINH.

duHaHCHpOBaHHE
HccnenoBanne BBITTOJIHEHO O€3 11eIeBOT0 BHEIITHE-

To q)HHaHCPIpOBaHI/IH.

myrwd.ru

17.

18.

19.
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EBpaswmiickast acconmariysi KITHHAYECKOH (hapmako-
Joruu u apMakoHan30pa, AcCOnMaIMs KINHUYE-
CKHUX (pPapMaKoJIOTOB.

Cpoxk: 1 cenrsiops 2026 1.

Pa3paboTaTh KOHIIENITIHIO W TIPOBOAUTH €XKETOIHO:
OnuMnuany 1o KIMHUYECKOW (PapMaKOIOTHH IS
CTYICHTOB W OPINHATOPOB;

«Temarnyeckne OATTIBDy MO KIMHUYECKOU (ap-
MaKOJIOTHH Il BpadeH-KIMHUYCCKUX (PapMaKo-
JIOTOB.

Hcnonunrenn: I'BC, IlpodmisHas komuccus,
Y4eOHO-MeToaMUeCKass KoMHccHs, EBpasuiickas
accoruanys KIMHAYeCKOW (apMakoIoruu u dap-
MaKOHA/130pa, Accommarus KINHUYECKHX (apma-
KOJIOTOB.

Cpoxk: 1 mapra 2027 .

CdopmupoBare peecTp TIABHBIX BHEIITATHBIX
CICIHATICTOB KIMHHYSCKUX (HapMaKOJIOTOB pPEeTH-
OHOB H BpadeH-KIMHIYECKAX (HhapMaKOIOTOB METH-
OUHCKUX OpTraHU3aIHi.

HUcnonnuresm: ['BC, I'BC ®denepanbHbix
OKpyTOB, [IpodunpHasT KOMUCCHSI.

Cpoxk: 1 cenrsiops 2026 1.

®opMuUpoBaTh €AMHBIA €XEroJHbId IUIaH Hay4y-
HO-TIPAKTUYECKUX U KOPIIOPATHBHBIX MEPOIPH-
SITHH Uil Bpauel-KIMHUYECKUX  (papMaKoJIoros.
Ha 2027 ron cdopmupoBaTh IIaH HAYIHO-TIPAKTH-
YECKHX MEPONPHATHH 10 KIMHUYECKOH (hapmako-
JIOTUH, a TaKXKe KyJIbTYPHBIX M CIIOPTUBHBIX MEpO-
MIPUSATHN JUIS1 Bpadei-KIMHUYECKUX (PapMaKoJIoTOoB,
NOCBAMEHHBIX 30-JIE€THIO MEIUIIMHCKON CIIeINaAJIb-
HoctH «Kimanveckas Gapmaxoaorusy».

Hcnonunrtenn: I'BC, IlpodmisHas komuccwus,
Y4eOHO-MeToaMUeCKass KOMEccHs, EBpasuiickas
accouuanysi KIMHUYECKoi (apmakonoruu u ¢ap-
MaKoOHaJ30pa, Acconuanus KIMHUYECKHX (apma-
KOJIOTOB.

Cpoxk: 15 Hos16ps1 2026 T
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CBEAEHNA OB ABTOPAX

CobiueB JIMuTpuii AnekceeBu4 — . M. H., IIPO-
¢eccop, mpodeccop PAH, axamemux PAH, pyxoBo-
nutensb LleHTpa reHOMHBIX HcCleqOBaHUI MUPOBOTO
ypoBHs1 «lleHTp NpenuKTUBHON TreHeTHkH, (apma-
KOT€HETHUKM W TMEePCOHATU3UPOBAHHON Tepamuu
OI'bHY «Poccuiickuil Hay4yHBIH LEHTP XUPYpruu
nMeHu akagemuka b. B. IleTpoBckoroy»; 3aB. kade-
JIpOH KITMHIYECKOH (hapMaKOJIOTHHU U TePAITHH HMCHH
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KntoyeBble NPpUHLMMbI MIaHUPOBAHUA U MPoBeLeHN
KITMHUYECKMX UCCneqoBaHuK: B3rngn EBponemckoro
areHTCTBa nekapcrBeHHbIX cpencrs go 2030 roga

BaneeBa A. X-M., Bep6uukas E. B., Jlo6aHesunu U. U.

@OreOY BO «Tepsbit CaHKT-MeTepbyprckmil rocyfapcTBeHHbIN MeAULMHCKIN YHUBepcuTeT M. akad. M. M. Maenosa»,
CaHkT-MeTepbypr, Poccunckas Pepepaums

AHHOTaLMA

Begeoenue. Exeronno Bpauu 1 UCCIIEIOBATEIH CTAIKUBAIOTCS C PACTYIIUM 00bEMOM HayuHBIX MyOIUKALUi, 4TO TpeOyeT
KPUTHYECKO OIL[EHKH KauyecTBa U JIOCTOBEPHOCTH KIMHUUECKUX AaHHBIX. DapMalneBTHYeCcKas HHIYCTPHUs, C OHOH CTOPO-
HBI, JTUKTYeT HEOOXOAMMOCTbh YCKOPEHMS KJIMHUYECKHX HCCIIEAOBaHMN, C IPYroil — HE JAOMYCKAET CHIKCHHs TOYHOCTHU
1 HaZ&KHOCTHU MOy4yaeMbIX pe3yisTaToB. [lonck Gananca Mex 1y CKOPOCTBIO M KaU€CTBOM CTAaHOBHTCS KJIIOUEBBIM BBI30BOM
COBPEMEHHOM J0Ka3aTeIbHON MEIULIMHBI.

I]ens. Ha ocHoBe noxymeHTa EBpormeiickoro arenrcrsa nekapcTBeHHBIX cpeacTB (EMA) «Clinical Evidence 2030» cu-
CTEeMaTH3UPOBATh M MPOAHATNU3NPOBATH IECTh KIIFOYEBBIX IPUHIIUIIOB, MO3BOJISIOMINX TUIAHUPOBATH H IPOBOAUTE KITMHHUYE-
CKHE MICCIICIOBAHNUS C BBICOKHM YPOBHEM METOIOJIOTHYECKONW CTPOTOCTH U KIIMHUYECKOH 3HAYUMOCTH.

OcHoeéHble nonoxcenus. B cratbe mOCIEI0BATENIFHO PACCMOTPEHBI CIIEIYIOIINE TPUHIUIIBI: OpUEHTANNS TU3aiiHa UC-
CJIEZIOBAaHUS HA MOTPEOHOCTH MAIMCHTA; UCIIONIB30BAaHIE CYNICCTBYIOMINX JIAHHBIX JUIS BBISBICHUS MPOOCIIOB B 3HAHHSX;
yéTKast HOPMYITHPOBKA UCCIIECIOBATECIBCKUX BOIIPOCOB (B TOM YHCIIE C HCIIONIb30BaHUEM CTPYKTYphl PICO); panuoHanbHbIi
BBIOOP METOZIOB M MCTOYHUKOB JIAHHBIX (BKIIIOYAs JAHHBIC PeajbHON KIMHUYCCKON MPAaKTUKU U UCKYCCTBECHHBINH WHTEI-
JICKT); 3a0JaroBpEMEHHOE COTIIACOBAHUE IMOJXOJ0B CO BCEMU 3aHHTEPECOBAHHBIMU CTOPOHAMHE; 00CCIICUCHHE TIPO3PAYHO-
CTH U OTKPBITOCTH MCCJICIOBAHUI KaK OCHOBa OOIIECTBEHHOTO MoBepus. i Kak0ro MPUHIIMIA PUBEACHBI MPAKTHYC-
CKHe IPUMEpPHI U CCBUIKM Ha akTyasibHble MeTojooruueckue cranaaptel (CONSORT, pexomennanuu ICH).

3akniouenue. IlocnenoBarenbHOE NPUMEHEHUE IECTH PACCMOTPEHHBIX MPUHLUIIOB CIIOCOOCTBYET MOBBIILICHUIO Kaue-
cTBa, 3)(HEKTUBHOCTH U BOCIIPOU3BOIUMOCTH KIMHUUECKUX HCCIIEA0BAHUI, a TaAK)Ke YKPEIJICHUIO TOBEPHUS K X Pe3ysbTa-
TaM CO CTOPOHBI HAYYHOTO COOOIIECTBA, PEryasSTOPOB U MauUeHTOB. CTaThsi MOXKET CIYXHTh MPAKTHUYECKHM OPHEHTHUPOM
IUTS UCCIIe0BATeNeH, KIMHUYECKNX (DapMaKoJIOroB  OPraHU3aTOPOB 31PABOOXPAHEHUS MIPU TUIAHUPOBAHUN IPOEKTOB Pa3-
JMYHOTO YPOBHS CIIOKHOCTH.

KuaroueBble cjioBa: KIMHUYECKHE HCCICAOBAHMS;, MPUHLIUIBI IUIAHUPOBAHMS, KAa4eCTBO JIOKA3aTeiIbCTB; JAHHBIC
peanbHOI KimHUYeckoil mpaktukn; RWD; EMA; merononorus; PICO; CONSORT; npo3padyHOCTh UCCIIEeTOBAHAN

Jna untupoBanusi: BaneeBa A. X-M., Bepounxas E. B., Jlio6anesnu U. 1. KiroueBble NpUHINNBI TIAHAPOBAHUS
U NPOBEJCHUS KIMHMYECKUX MCCIeN0BaHUN: B3I EBponeiickoro areHTCTBa JiekapcTBEHHBIX cpeactB a0 2030 ropa.
Peanvnas xknunuueckas npaxmuxa.: Oanuvie u Ookazamenvcmea. 2026;6(2):11-18. https://doi.org/10.37489/2782-3784-
myrwd-100. EDN: UEVQMT.
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Key principles for planning and conducting clinical trials:
the European Medicines Agency's vision for 2030

Altynai H-M. Valeeva, Elena V. Verbitskaya, Ivan I. Liubanevich
First State Medical University named after academician I. P. Pavlov,St. Petersburg,Russian Federation

Abstract

Introduction. Every year, clinicians and researchers face a growing volume of scientific publications, necessitating
a critical appraisal of the quality and validity of clinical data. On one hand, the pharmaceutical industry demands accelerated
clinical trial timelines; on the other hand, it cannot accept reduced accuracy and reliability of the results. Striking a balance
between speed and quality has become a key challenge in modern evidence-based medicine.
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Objective. Based on the European Medicines Agency (EMA) document “Clinical Evidence 20307, to systematize and
analyze six key principles that enable high-quality, methodologically rigorous and clinically relevant design and conduct of
clinical trials.

Main points. The article sequentially discusses the following principles: patient-centered trial design; leveraging exist-
ing data to identify knowledge gaps; clear formulation of research questions (including the use of the PICO framework);
rational selection of data sources and methods (including real-world data and artificial intelligence); early alignment of
approaches with all stakeholders; and ensuring transparency and openness as the foundation of public trust. Each principle
is illustrated with practical examples and references to current methodological standards (CONSORT, ICH guidelines).

Conclusion. Consistent application of the six principles improves the quality, efficiency and reproducibility of clinical
research, while strengthening trust in research results among the scientific community, regulators and patients. This article
may serve as a practical guide for researchers, clinical pharmacologists and healthcare organizers when planning projects

of varying complexity.

Keywords: clinical trials; planning principles; evidence quality; real-world data; RWD; EMA; methodology; PICO;

CONSORT; research transparency
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BeepeHue / Introduction

B coBpemMeHHOM 311paBOOXpaHEHHM KIMHUYECKUE
HCCIeI0OBaHUs SIBJISIIOTCS OTHUM U3 KIIIOUEBBIX HHCTPY-
MEHTOB Pa3BUTHSI MCTUIIMHCKOW HAYKU U KIIMHUYECKOU
npakTuku. EXerogHo Bpaud M HCCieaoBaTesn Craj-
KHMBAIOTCSl C MOCTOSIHHO PAcTyLIUMM MOTOKOM Hay4HOU
WH(POPMALIUH, YTO YCUIIUBACT TPEOOBAHUS K KPUTHYC-
CKOM OLIEHKE KaueCTBa U JOCTOBEPHOCTH IOJIy4aeMbIX
JIAHHBIX.

Hacrosimas craThsi moArotroBieHa C OMOPOM Ha
(yHIaMEHTAIBHOE HCCIICIOBAaHUE TPYIIBI aBTOPOB,
MOCBSIIEHHOE MEPCIIEKTUBAM PAa3BUTHSI KIMHUYECKOM
nokaszarenbHOM 0asel 1o 2030 roma, W mpencTaBIIs-
eT co0oi pa30op MECTH OCHOBHBIX HPUHIUIOB [1].
B ykazaHHO# paboTe mpencTaBieH KOMIIEKCHBIH 00-
30p TEKYIIUX TEHACHIUI U MPOTHO3 Pa3BUTHS KIHMHU-
YeCcKoH JokazarenbHoi 6a3sl 1o 2030 roja, BKIHOYAr0-
AA aHAJIN3 METOJI0JOTHYECKUX BBI30BOB, TEXHOJIO-
TUYECKUX WHHOBAIMW U PETYJISITOPHBIX U3MEHCHUH.

KadecTBO KIMHUYECKHX WCCICIOBaHUN TpuoOpe-
TaeT 0COOYI0 3HAYUMOCTB B YCIIOBUSAX CTPEMHUTEIBHO-
ro pa3BUTHSA (apMaleBTHUCCKON WHIYCTPUH U HEOO-
XOJIMMOCTH OIEPAaTUBHOIO BHEAPEHHUSI HOBBIX METOZOB
nedeHust. Ilpu 3TOM BO3HUKAeT (DyHIAMEHTAIBHOE
MIPOTHBOPEYHE: C OJHOI CTOPOHBI, TPEOYETCS yCKOPESH-
Hasi pa3pab0TKa U BHEIPCHNUE MHHOBAIIMOHHBIX TIpera-
paroB, ¢ APYroil — HEOOXOIUMO 00ECIIEYNUTh BHICOKHIA
YPOBEHB JIOKA3aTeILHOCTU M O0S30IMaCHOCTH HOBBIX Te-
paneBTHYECKUX MOJXOI0B.

Mertononoruss  KJIMHUYECKUX  HCCIICOBAHHUI
JIOJDKHA COOTBETCTBOBATH CTPOIMM MEXK1yHAPOIHBIM
cTaHaapTaMm, OOCeCIeunBaTh HOCTOBEPHOCTh U BOC-
MPOU3BOAUMOCTb PE3YyIbTaTOB U YUYUTHIBATH HHTE-
pechl BceX y4aCTHUKOB mpoliecca. B aTux ycioBusix
0COOyI0 aKTyaJbHOCTH MpUOOpeTaeT (GpopMyIupoBa-
HHUE U BHEIPEHUE YETKUX HPUHIUIIOB IPOBEIECHUS
KJIMHAYECKUX HCCJICIOBAHUMN, IMO3BOJISIIOIIUX HAUTH
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OaaHC MEXy CKOPOCTBIO TOJIyUEHHsI JAaHHBIX U HX
KaueCTBOM.

CoBpeMeHHOE 3JPaBOOXPAHCHHIE XapaKTePU3YETCs
BBICOKOU TMHAMHKON Pa3BUTHSI, AKTHBHBIM BHEPEHH-
€M HOBBIX TEXHOJIOTHI W METOIOB UCCIICIOBAHUSA. DTO
TpeOyeT MOCTOSHHOTO COBEPIIICHCTBOBAHUS ITOIXOI0B
K OpraHM3allii U MPOBEJACHHUIO KIMHUYECKUX HCIIbI-
TaHU, pa3pabOTKH COBPEMEHHBIX METOIOIOTHUCCKUX
PELICHUH U CTaHIapTU3AI|MU UCCIIEI0BATEIbCKUX MPO-
LIECCOB.

AKTyaJbHOCTh TEMBI OOYCJIOBJICHA HEOOXOIUMO-
cThi0 (hopmupoBaHUs 3(H(HEKTUBHON CHCTEMBI KITMHH-
YECKHMX MCCIIe0BaHUM, CIIOCOOHOM 00eCIeUnTh:

*  BBICOKYHO CKOPOCTH IOIyYCHUS PE3YIIbTaTOB;

*  JIOCTOBEPHOCTh COOMPAEMBIX TAHHBIX;

*  0e30MIaCHOCTh YYaCTHUKOB HCCIICOBAHUIA,

*  COOTBETCTBHE MEXyHAPOHBIM CTAH/IAPTaM;

*  ONTHUMAJILHOE COOTHOIICHHUE 3aTPaT M MOJydacMOoi

TIOJTB3BI.

B nanHOl cTarbe paccMaTpUBarOTCs LIECTh OCHO-
BOIIOJIAralOMIMX MPUHINIOB TPOBEICHUS KIMHHUYE-
CKHUX HCCJEI0BaHuil, C(hOPMYIHPOBAHHBIX B JOKyMEH-
te EMA «Buaenue eBponeickoll peryisiTopHol ceTh
M0 JIEKAPCTBEHHBIM CpEJCTBAM B OOJIACTH KJIMHHUYE-
ckux jokazarenbctB K 2030 romy» u (GpopMupyIOIIHE
(yHIaMEHT COBPEMEHHOM METOI0JIOTHU:

1. OpueHTanuss KIMHUYECKOTO MUCCIENIO0BAHUS Ha IO-

TpeOHOCTH MaIMeHTa.

2. Hcnonp3oBaHKe CyIIECTBYIOMINX JAAHHBIX JJISL BBI-

SIBJICHUSI TPOOEIIOB B 3HAHUSIX.

3. Yérkoctb (HOpMYIHPOBAHUS HCCIIEIOBATEIBCKUX

BOIIPOCOB.

4. OxBar IOCTYNHBIX CHEKTPOB JAHHBIX C CEIeKIUen

HanOosiee 3QPEKTHUBHBIX U ONEPATHBHBIX METOI0B

UX TIOJTyYCHHUS.

myrwd.ru
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5. 3abmaroBpeMeHHOE COITACOBAHHE METOJOB IOIY-
YeHHS KIMHHYSCKUX JaHHBIX CO BCEMH 3aMHTEpPE-
COBaHHBIMHU CTOPOHAMH.

6. IIpo3payHOCTB M OTKPBHITOCTH KIIMHUYECKHUX HCCIIe-
JIOBaHUH.

HpaKTI/I‘ICCKaﬂ 3HAYMMOCTb pa6OTLI 3aKJII04acTCA
B CHUCTEMATHU3allU OCHOBHBLIX MNPHWHIWIIOB KJIWMHHWYC-
CKHX PICCHC,I[OB&HHﬁ, KOTOpPbIC MOI'YT CIYXUTb METO-
,I[OJIOFH‘IeCKOﬁ OCHOBOM JUIA TUIAaHUPOBAHUA W IIPOBE-
JACHUS MPOCKTOB PA3JIMIHOIO YPOBHS CJIIOKHOCTHU B CO-
BpeMeHHOﬁ MeZ[PIL[HHCKOfI IPAKTUKEC.

Ilpunyun 1: Opuenmayusa KIuHUYECKO20
uccnedosanus Ha nompeonocmu nayuenma /
Principle 1: Orientation of clinical research
to patient needs

Pemenne Cosera EDK Ne79 ot 3 HOs6pst 2016 1.
«O06 ytBepxaenun [IpaBw HapIexKaMEeH KITMHIYECKON
MpakTHKH EBpa3zniickoro 3KOHOMHYECKOTO COI03a» pe-
IIAMEHTHUPYET 3aIUTy NpaB MAlUeHTa U COOMoneHne
9THYECKUX HOPM MpPHU IPOBEIACHUM KIMHUYECKHX HC-
cienoBaHuii [2]. B To xe BpeMsl HAallMEHT B KOHTEKCTE
KIIMHUYECKUX UCIIBITAaHUH 3a4acTyl0 paccMaTpHBaeTCs
MIPEUMYILECTBEHHO KaK OOBEKT HMCCIIEAOBAHUS, a HE
KaK aKTUBHBII yJacTHHK.

Yame Bcero pa3pa0oTKa JEKapCTBEHHBIX CPEICTB
OpPHEHTHPOBaHA HA YCTPaHEHHE ATHUOJIOTHH 3a00JeBa-
HUSI, OTHAKO OCTIDKCHUE 3TOH IIETM MOXET 3aHMMaTh
JEeCATUIICTHS. S3HAYUTEIILHO peXe KIMHUIECKNE Uccie-
JIOBaHMSI COCPEIOTOYCHBI HA OOJIETYEHHH CHMIITOMOB
1 YIyYIIeHUH KauecTBa KU3HH.

OmHMM U3 TOKA3aTeNIbHBIX HPUMEPOB SIBIISICTCS
JopHa3a anb(a — yesoBedecKkass peKOMOMHAHTHAS Jie-
30Kkcupubonykieasa 1. JlopHasa anbda sBisieTcst OHIM
13 OCHOBHBIX JIEKAPCTBEHHBIX MPEIapaToB JUIsl JICUCHUS
MYKOBHCIIM/1032, 00JIaJaeT BBICOKOH 3(h(heKTUBHOCTHIO
¥ CONMIHON JOKa3aTelnbHOU 0a30ii. OmHAKO MpHMEHe-
HHUE TIpernapara MOXET COIPOBOXKIAThCS M3MEHEHUEM
rojioca y nanuenTa [3]. 1ot addekT criocodeH BbI3bI-
BaTh COLMAJBHBIA M TCHXOJOTHYECKHH THCKOM(OPT,
YTO MPUBOANT K CHHYKEHHIO ITPUBEP’KEHHOCTH TEPAInH.

Komdopt m cyObekTHBHOE ONaromoiydue Marm-
€HTa YacTO OKAa3bIBAIOTCS UL HEr0 HE MEHee 3Ha4yM-
MBIMH, Y€M, HAlpUMep, MOKa3aTesl BHDKUBAEMOCTH.
BHumarenbHOE OTHOLIEHHE K MHEHMIO MAIMEHTa I10-
3BOJISIET CAENATh KIMHUYECKOE HCCIIEA0BAHUE MEHee
TpaBMaTHYHBIM U 00JIee OPUEHTUPOBAHHBIM Ha JOCTH-
JKEHHE ero (PU3MOIOTUYECKOTO M TICHXOJIOTHYECKOTO
ONaromomyJus.

OpueHTanyst Ha MOTPEOHOCTHU MAIMEHTA B KJIMHHU-
YECKOM HCCIIC/IOBAHHUH TTO3BOJISICT:

* TIOBBICUTH OIIyIIEHHE OE30TMaCHOCTH W JOBEpPHS

y MaIMeHTa;

* YCHJIHTH €r0 MPHUBEPKECHHOCTh Ha3HAUYECHHOU Te-
panuu;

myrwd.ru
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* YBEIMYNTH BOBJICUEHHOCTH MAIMEHTA B IPOLECC
HCCIIEIOBaHNS;

e cnesarh cOOp KIMHNYECKUX JaHHBIX 00JIe€ TOUHBIM
1 TIPO3PAYHBIM.

Takum 00pazoM, YIET IIPUOPHUTETOB U OITBITA TTAIU-
€HTa CTAaHOBUTCSI HEOOXOIUMBIM YCIIOBHEM KaueCTBCH-
HOTO TUIAHWPOBAHUS ¥ TPOBEACHUS KIMHUYCCKHUX HIC-
CJIEJIOBAHUMA.

Ilpunyun 2: Hcnonv3osanue cyuiecmeyoujux
OAHHBIX 015 6bIAGNEHUA KNPODENOE) U UX
yempanenus / Principle 2: Use existing

data to identify and address gaps

C npobneMoii HEOCTaTOYHOH NMPEEeMCTBEHHOCTH
nH(OPMALH CTATKUBAIOTCS CIICIUAINCTEI BO MHOTHX
obnactsx 31paBooxpaHenus. Hepeako manuent mocry-
naet 0e3 CONpOBOANTEIBHON MEAMIIMHCKON JOKyMEH-
TaIWH, U ero Je4eHne (PaKTUIeCKd HAYNHACTCS C «UH-
CTOTO JINCT@», YTO MPHUBOAMT K MOTEPE JPAroLeHHOTO
BPEMEHH.

C KIMHUYECKUMH HCCIEOBAaHUSIMH CHUTYaIUsl BO
MHOTOM aHajiorn4Ha. IIpoekTsl 1o pa3zpaboTke jexap-
CTBEHHBIX CPEACTB MOTYT HE ONHPATHCS B JIOCTATOYU-
HOM CTENeHW Ha pe3yJbTaThl MPEeIbIAYIINX HCCIIEN0-
BaHWA. ba3pl maHHBIX (papMaleBTHYCCKUX KOMIAHHUN
(hparMeHTHPOBaHBI U, KaK MPaBUIIO, HE UHTETPUPOBaA-
HBI MEXKTY CO0O0H B CHITy KOHKYPEHTHBIX OTPaHWYEHHH.
Bo Bcém mupe BemyTcsl akTHBHBIE pa3pabOTKN HOBBIX
METaJaHHbIX U CHEUUATN3UPOBAHHBIX PEIIO3UTOPHEB,
YTO CBHJETEIBCTBYET O BBIPAKEHHOW ITOTPeOHOCTH
37paBOOXPAHEHUSI B IMOAOOHBIX HH(PACTPYKTYPHBIX
npoekrax [4].

HemanoBaxxHbIM (hakTOPOM SIBISETCS U TO, YTO MO-
JIaBIIsTroIee OOJIBITMHCTBO OITyOJIMKOBAHHBIX HCCIIEI0-
BaHWH MMeEET TOJIOKHUTENIbHBIE pe3yabTaTel. B padore
Showell MG et al. «Time to publication for results of
clinical trials» memoHCTpHUpyeTCs BBIpa)KCHHOE ITyOIIH-
KallMOHHOE cMeleHue [5]. ABTOPBI CHCTEMAaTU3UPOBA-
T JTaHHBIE O IyOJIMKAIIMOHHOW aKTHBHOCTH KJIIMHUYE-
CKHUX HMCIIBITAaHNH 1 BBISIBIJIN 3HAYMMBbIE 3aKOHOMEPHO-
CTH, CBSI3aHHBIE C XapaKTepOM pPe3yJIbTaToB, Pa3MepOM
UCCIIEIOBAHUS, UCTOYHUKOM (DMHAHCHPOBAHUS U Psi-
JIOM JIpYTHX (haKTOPOB.

Pa3paboTka nexkapCTBEHHBIX CPEACTB, HE IIOKa-
3aBIIMX OXKUIAeMOH 3(PQPEKTUBHOCTH, HEPEIKO 3a-
TSTUBACTCSI HA TOJ(bI WM ITOJHOCTBIO MPEKpalaeTcs
0€e3 MOKHOTO OTPAKEHUs B MyOJIMKAIIMOHHOM IIOJIE.
VcnblTanus ¢ MOJOXKHUTEIBHBIMU PE3yJIbTaTaMU ITy-
ONMMKOBaIMCh B CpegHEM depe3 2 roja, Torna Kak
WCCIICIOBAHNUS C OTPUIATEIIEHBIMU WJIN HEHTPAIbHBI-
MU pe3ylbTaTaMi — IpUMEpHO depe3 2,6 roga. 1o
crocoOcTByeT Ooiyiee OBICTPOMY PpacIpOCTPaHEHUIO
JTAaHHBIX O MOTEHIHAIBHO 3(P(PEKTUBHBIX BMEIIATEIb-
CTBax, HO OJHOBPEMEHHO 3aMeJIsieT JIOCTYN K HH-
dbopmaruu 0 HEIPPEKTUBHBIX WIA MOTCHIUATHHO

PeanbHas knuHMYyeckas nNpakTuKa: AaHHble M goka3aTenbctBa 2026 Tom 6 N22

Real-World Data & Evidence 2026 volume 6 no.2 13




METOOONTOINA
m METHODOLOGY

OTAaCHBIX MeTojax. KIWHWYeCKHe HCIBITAHUS C II0-
JIOKHUTENBHBIMU PE3yJbTaTaMu (CTATUCTHYECKU 3HA-
YUMBIMHU B [10JIb3Y IKCIIEPUMEHTAILHOTO BMEIIATEb-
CTBa) MyOJMKOBAJIUCH CYIIECTBEHHO dYallle, YeM HC-
CJIEZIOBAHUS C OTPHUIIATEIILHBIMU UM HEWTPAIbHBIMHU
HCXOaMH; BEPOSTHOCTh IyONwmKammu Obuia Oolee
4YeM B JBa C TIOJIOBUHOM pa3a BhIIIIE.

B pesynbrare HaydHOE COOOIIECTBO TEPSET BO3-
MOKHOCTD B TIOJIHOM Mepe OILEHUTh HeOIaronpusITHbIE
HCXOJIbl, YTO MPUBOAUT K MOBTOpeHUIO Hed(PdEKTHB-
HBIX HCCIIEIOBAHUN U HEONTUMAILHOMY HCIIOIb30Ba-
HUIO pecypcoB. [lalMeHThl JMIIAIOTCS BO3MOXHOCTH
0oJiee paHHEro JIOCTYIA K JIEKAPCTBEHHBIM CPEICTBAM
HOBOTO MOKOJICHHS, a (hapMalleBTUYECKHE KOMIAHUU
TEPSIIOT BPEMsi U MOTHBAIIMIO JUISl TIPOJIOJDKEHUST Pa3-
paboTku mMogO00HBIX MOJEKYNI. CHCTEMHOE HCIIONB30-
BaHME YK€ HAKOIUICHHBIX JIAHHBIX M PE3YJBTATOB KaK
YCIEIIHBIX, TAK U HEYIAYHbIX HCCIIEJOBAHUN T03BO-
JISIET YMEHBIIWTh AyONUpOBaHHE, ONTHMHU3UPOBATH
JI3aliH HOBBIX MIPOEKTOB M YCKOPUTH pa3sutue (hapma-
KOTEpaIuH.

Hpunyun 3: Yemrxocms popmynuposanusn
uccneoosamenvcxkux éonpocos / Principle 3:
Clarity in the formulation of research questions

OnHuM n3 Hanbosee BaXKHBIX TANOB KIMHUYECKO-
TO HCCIIENOBAaHUS SBISIETCS (DOPMYITHPOBAHUE BOIPO-
COB, HAIIPABJICHHBIX Ha 3aIlOJHEHHE CYIIECTBYIOLIETO
«tpobena» B m3ydaemMoil obnactu. B cTpykType Kim-
HUYECKOTO MCCIEI0BaHUs 3Tan (opMyaIupoBaHUS MC-
CJIC/IOBATEIbCKUX BOIIPOCOB 3aHUMAET 0C000Ee MECTO:
OH 3aJaéT paMKH1 Bcel pabOThI U ONIPEEsieT, HACKOJIb-
KO DPEe3yJIbTaTHBHO YHACTCs 3allOJIHUTh BBISBICHHBIN
«1po0erm» B 3HAHUSIX.

CyTb IpO0OIEMBI 3aKITIOYAETCSI B TOM, YTO MEINIMH-
CKasl HayKa PeryJsIpHO CTaJIKUBAaeTCs C (hparMeHTapHO-
CTBIO JIAHHBIX: PE3YJIBTaThl OTICIBHBIX NCCIEIOBAHUI
HEpEeJIKO MPOTUBOPEYAT IPYT APYTY WM HE TO3BOJISIIOT
c(OpMHpOBAThH LIEJIOCTHOE IPEJCTABIECHHE O MPodiIe-
Me. B Takux ycioBHSX HETOYHO C(hOPMYIHMPOBAHHBIN
HCCIIE/IOBATENILCKUI BOIIPOC MPHUBOANUT K Pa3MbBITOCTH
METOJIOJIOTHH, 3aTPYy/AHSET TIOMCK PEIeBAHTHBIX UCTOY-
HUKOB M CHIDKAET MPAKTHYECKYIO [IEHHOCTh MOIy4YeH-
HBIX BBIBOJIOB.

Takum o0pazom, Y€TKOCTH (HOPMYIHPOBAHUS HC-
CJIE/IOBATEIbCKUX BOIIPOCOB SIBIISAETCS HE (POPMAIEHBIM
9TaroMm, a GyHIaMEeHTaJIbHBIM PUHIIUIIOM, OIIPEAEIs-
IOIIMM Ka4ecTBO KIMHUYECKOro mcciemoBanus. Kop-
PEKTHO COPMYIIMPOBAHHBIN BOIIPOC 00ECIICUNBALT:

*  IeJICHANPaBICHHOCTh U (JOKYC HAYIHOTO ITOUCKA;
°  METOHOJIOTHYECKYIO CTPOTOCTh M 0OOCHOBaHHOCTh

JM3aliHa UCCIIeI0BaHus;

°  TOBBIIIEHUE JIOCTOBEPHOCTH M BOCHPOU3BOAMMO-

CTH PE3yJIbTaTOB;

*  NPAKTHYECKYIO 3HAYMMOCTbH BBIBOJIOB JUIS KJIMHH-

YECKON NMPAKTUKH.
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Vcnonp3oBanne CTPyKTypHPOBAHHBIX PAMOK, Ta-
knx kak PICO, cmocoberByer cranmaptusamuu Gop-
MYJIUPOBKH BOIPOCOB W 0OONerdaeTr JajbHEWHINi
aHAJIM3 JINTEPATypPhl ¥ TUIAHUPOBAHHE HCCIICIOBAHMS.
Crpykrypa PICO (Population, Intervention, Compar-
ison, Outcome) Obuta npemnoxkena Richardson et al.
B 1995 1. B KauecTBe HHCTPYMEHTA ISl (POPMYITHPOBA-
HUSI (POKYCHPOBaHHBIX KIIMHUYECKUX BOIIPOCOB U TjIa-
HUPOBAHMS HCCIIEOBAaHMI B paMKax [OKa3aTeJbHOH
Meauuunbl [20].

Ilpunyun 4: Oxeam cnekmpoe OaHHBIX U MEMO006
¢ cenleKyueil Hauoonee KauecmeeHHblX U ObICHmpbIX
memooog / Principle 4: Covering the spectrum

of data and methods with selection of the highest
quality and fastest methods

UYeTBEPTHIA NPUHLIUI MTOAYEPKUBACT HEOOXOIH-
MOCTh TIOMCKa CIIOCOOOB YCKOPEHUsI TIPOBEICHUS KIIH-
HUYECKHUX UCIIBITAHUN NTPH COXPAHEHUH BBICOKOTO Ka-
YecTBa MOJIyYaeMbIX JAHHBIX. 30JOTHIM CTaHIapTOM
oreHKH 3(deKkTHBHOCTH M 0E30MaCHOCTH MEIUIIHH-
CKMX BMEIIATEeNILCTB OCTAIOTCS PaHIOMH3MPOBAHHBIC
koHTposmpyemsble uccienoBanus (PKIM). Co Bpeme-
HEM TpeOOBaHUS K MpeICTaBIeHUI0 pe3ynbratoB PKU
ObUTM CTAaHAPTU3MPOBAHBI C MCHOJIB30BAHUEM CHCTE-
mMbl CONSORT (Consolidated Standards of Reporting
Trials), 94To OTpa)kaeT CTpPEMJICHHE K ONTHUMH3AIHNU
KayecTBa OTYETHOCTH M TOBBIIICHUIO IPO3PaYHOCTH
HCCIIEOBAaHUH.

B Hacrosiee Bpemst oHy 13 Hanboiee 3aMeTHBIX
posieil B ONTUMHM3AIMK KIMHAYECKUX HCCIICIOBAHUN
urpaet ucKycctBeHHbI uHTeIUIeKT (M), B pasButne
KOTOPOTO KOMITAaHWH TI0 BCEMY MHPY WHBECTHUPYIOT
3HAYMTENbHBIE pecypcbl. OIHUM W3 TTOKa3aTeIbHBIX
MPUMEPOB SIBISIETCSI BBICOKAsi 3((PEKTUBHOCTH allro-
PUTMOB MAIIMHHOTO OOYYEeHUS JUIsl BBISBICHHUS ITAIH-
€HTOB C IOBBIIICHHBIM pHCKOM Ooneznu Padpu.

B nacrosimiee Bpemst B Poccuiickoit denepauuu
YK€ peasn3yloTcsi MHUIMATUBBI, HAlpaBICHHbIC Ha
YCKOpEHHE MPOBENCHHSI KIMHUYECKUX HCCIIEeN0Ba-
HUH. OT4acTH 310 00YCIIOBIEHO 3a/auaMH aKTHBHO-
rO MMIOPTO3aMELICHHUs JICKApPCTBEHHBIX IPENapaToB
U METUIMHCKUX TeXHOJIOTHH. OTAeNbHOT0 BHUMAHUS
3aCITy’)KUBAIOT YCHJIMSI 110 YCKOPEHHWIO W CTaHIapTH-
3alU¥ OIEHKH CTOMMOCTH JIEKAPCTBEHHBIX Iperapa-
TOB. B 4acTHOCTH, aKTHMBHO DPa3BHBAIOTCS ITOIXOJBI
K ONTHUMH3AIUHN (HapMaKOAIKOHOMHUYECKOTO aHaln3a
0610aHaJIOTOB, YTO MO3BOJISIET CHU)KATh CTOMMOCTH KO-
HEYHOTO MPOJIyKTa ¥ MOBBIIIATE €T0 JIOCTYITHOCTb JJIs
MaIMEeHTOB.

PanmonansHoe coderanme manabix PKU, mcrou-
HUKOB peallbHOW KJIMHUYECKOH IPAKTUKA M COBpE-
MEHHBIX AHAJIUTHYECKUX HWHCTPYMEHTOB IO3BOJISIET
OJTHOBPEMEHHO IOBBIIIATh HHPOPMATHBHOCTD HCCIIE-
JIOBaHUH M COKpAIlaTh BPEMEHHBIE U PECYPCHBIE 3a-
TpaThlI.
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Ilpunyun 5: 3abnazospemennoe coznacosanue
Memo008 NOYyUeHUA KIUHUYECKUX OAHHbIX
€O 6cemMu 3aUHMEPECOGARHBIMU CIOPOHAMU /
Principle 5: Agree in advance on methods for
obtaining clinical data with all stakeholders

[ToTpeOHOCTh B peasiM3alMy JIaHHOTO TPHHIIUIIA
OTpaKeHa B JESTENBHOCTH MEKITyHapOJHOTO COBETa
10 TApMOHM3AIMK TEXHUYECKUX TPeOOBaHWH K JieKap-
CTBEHHBIM CPEJICTBAM JUISl MEIUIIMHCKOTO MPUMEHEHUS
(International Council on Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use; ICH).

dyHameHTanbHOE 3HA4YEHHWE JAHHOTO MPUHIMIIA
3aKJII0YAeTCs B TOM, YTO OH OOECIEYMBACT CIAKECHHOE
B3aUMOJICHCTBHE BCEX YYACTHUKOB €IlE Ha dTame Ia-
HUPOBAHUS UCCIIEA0BAHMSI. DTO KPUTHUECKU BaXKHO, 110~
CKOJIbKY COBPEMEHHbBIE KIIMHUYECKHE MCCIICI0BAHMS Ya-
CTO BKJIIOYAIOT MHOYKECTBO 3aUHTEPECOBAHHBIX CTOPOH,
Ka)K71ast U3 KOTOPBIX MOJKET HUCIIOIb30BaTh COOCTBEHHBIE
METOIOJIOTHYECKUE TIOJIXO/Ibl U TEXHUYECKHE PEIICHHS.

O1HOI 13 KITIOUEBBIX IPOOIIEM MEKBEJOMCTBEHHOTO
1 MEKCTPAHOBOTO COINIACOBAHUS SIBIISIETCSI HEOJHOPO-
HOCTB ()OPMATOB M CTPYKTYPbI HICTOYHUKOB JIaHHBIX.

MeraaHHbIe MOTYT pa3iM4yaThcsi Kak 10 THIaM
(aiioB, Tak M MO Cr1ocodaM IEHTPATU3AINY B JIOKAIIb-
HBIX CHCTEMaX, YTO HEpPEKO MCKIIFOYaeT camy BO3MOXK-
HOCTh WX A((eKTHBHOrO OOMEHa M COBMECTHOIO HC-
TIOJIB30BaHMSL. JTO CO3/1aéT CepbE3HBIC MPESTCTBHS IS
a¢dexruBHOrO 0OMeHa MHpOpPMaIHel 1 e€ COBMECTHOTO
HCTIONB30BaHMS B paMKax OJIHOTO HcciepoBanus. Heob-
XO/IMMa CTaHAAPTH3AIMs [IPOLIECCOB, KOTOpasi OyAeT 0X-
BaTHIBaTh BCE aCMEKThI pa0OTHI C TAHHBIMU — OT UX MEp-
BOHAYAJBHOTO cOOpa N0 (GpUHABLHOW 00pabOTKH U aHa-
mmn3a. Ocoboe BHUMaHME CIEAYeT YIEIUTh pa3paboTke
eIIMHBIX MPOTOKOJIOB OOMEHa MH(OpManueld U BHepe-
HUIO COBPEMEHHBIX HHCTPYMEHTOB €€ 00paboTKH.

TexHONMOrMUeCKNi acleKT peann3aluy MPHHIHIA
MOKET BKJIIOYATh HE TOJBKO pa3pabOTKy CTaHAAPTOB,
HO U co3laHue miar(opM yis oOMeHa WHPOPMAIUCH,
BHE/J[PEHHE CUCTEM 3alUTHI JAHHBIX, 00ECIeYeHHEe X
LIEJIOCTHOCTH U KOH(HUICHIINAILHOCTH.

KoneuHoii 1ienbio JaHHOTO PHUHIIUIIA sIBIIsieTCst hop-
MupoBaHHe 3(QPEKTHBHON U YCTOHYMBON MOAENHU KIH-
HUYECKUX HCIIBITAHHUHM, TJE BCE YYaCTHUKH Tpoliecca
paboTaroT MO eIMHBIM METOIOTIOTHYECKIM MPHHIIUTIAM.
3T0 TO3BOJISIET MUHUMH3UPOBATh TEXHUYECKHE Oapbe-
PBI, YCKOPUTBH HCCIIEIOBATEILCKUI Mporiecc U obecrie-
YHUTH BHICOKOE KQ4€CTBO TOIyYaeMbIX PE3YIIBTaTOB.

Ilpunyun 6: Ilpospaunocms — ocnosa
obwecmeennozo oosepusn / Principle 6:
Transparency is the foundation of public trust

OTOT NpUHOMI SBISETCS Hambojee BCEOObEM-
JIomM U (QyHAaMEHTAIBHBIM, XOTS W MpEICTaBICH

myrwd.ru

METOOOJTIOTNA
METHODOLOGY gy

HOCJICTHAM B CTPYKType JaHHOH crarbu. TOJbKO mpH
BBICOKOM YPOBHE JIOBEpHsSI BCEX CTOPOH, IIPU obecrie-
YEHUH YECTHOCTH M OTKPBITOCTH KIIMHUYECKHUX UCCIIe-
JIOBaHUI BO3MOYKHA MOJTHOLICHHAS pean3anust mpe/ibl-
JYIIUX ISITH TPUHLUIIOB.

CyTb mNpHHIMIA NPO3PAYHOCTH  3aKIIOYAETCS
B TOM, YTO BCE PE3YyNIbTAaThl UCCIECIOBAHUI OJIKHBI
OBITH TOCTYIHBI JJIsl aHAIN3a U IPOBEPKH HE3aBUCH-
MO OT MX XapakTepa. JTO O3HayaeT HeJOMyCTUMOCTh
COKPBITHSI WIIM MCKaXEHHs WHPOPMALUH O XOJE UC-
CJIeIOBAaHUS H €ro pesyibTarax. YecTHoe mpeacTasie-
HHE AaHHBIX 00ecleYrBaeT BO3MOXKHOCTh HE3aBHCH-
MOH OLIEHKH Ka4eCcTBa U JOCTOBEPHOCTH IOJIyYSHHBIX
pEe3yJbTaToB.

B mpakTH4eckoM BOIUIOLICHUH HPHHIMI HPO3pay-
HOCTH TpeOyeT IeTalbHOrO OIMCaHWs BCEX I3TalloB
UCCIICIOBaHUs, BKJIFOYAsi METOHOJIOTUIO, MPOLELYpPbI
U TOJyYeHHbIE pe3ynbrarhl. MccienoBarenu 00s3aHbI
obecrieynBaTh JOCTYITHOCTh MaTepHaoB JUls BCEX 3a-
MHTEPECOBAHHBIX CTOPOH, CBOCBPEMEHHO INPEI0CTaB-
JSITh JAHHBIE O XOJE U Pe3yabTarax paboThl.

[Tpo3padHOCTh HE TOJBKO 0OECIICUMBACT Ka4eCTBO
OTIENbHBIX HMCCIIEOBAHUN, HO U (OPMHUpYET OCHOBY
JUISL Pa3BUTHSL BCEH CHCTEMbl KIMHMYECKUX HCIIbITa-
HUM, nenas e€ 6oiee 3ppeKTUBHON U 3acTyKUBAIOIICH
JoBepHs. IMEHHO 3TOT NPUHIMIT TO3BOJISIET 00bea-
HHUTbh BCE OCTAJIbHBIC JIEMEHTHI METOIOJOTHH B €IH-
HYIO CHCTEMY, TapaHTHPYIOLLYIO ITOJy4eHUE JOCTOBEP-
HBIX M BOCIIPOM3BOIMMBIX PE3yJIbTaTOB.

DopMUpOBaHUE CIUIOYEHHOTO HAYYHOTO COOOIIIe-
CTBA, HECYILIETO KOJUICKTHBHYIO OTBETCTBEHHOCTH 3a
Ka4eCTBO M IPO3PAYHOCTh HCCIICNOBAHUM, CIIOCO0-
HO TPEBPATHTh KIMHUYECKHUE HCIBITAaHUS B MOIIHBIN
Y HaJA&KHBIA HHCTPYMEHT Pa3BUTHS 3PABOOXPAHCHHUSL.

3aknioyeHune / Conclusion

B cOBpeMEHHBIX YCIOBUSAX Pa3BUTHS 3IpaBOOXpa-
HEHHs 0co00e 3HaueHNE mprodpeTaeT OasaHce MEKIY
CKOPOCTBIO TIOTYYCHUS KIMHUYECKHUX JAHHBIX U MX Ka-
4ecTBOM. KOMITIIEKCHBIM TOAXOA K OpraHU3aIiH KITH-
HUYECKUX UCCICIOBAHUN C YIETOM BCEX PaCCMOTPCH-
HBIX TPUHIIAIIOB TTO3BOJIIET JOCTHYb 3TOro OamaHca
U 00ECIICYNTh BHICOKYIO PE3yIbTATHBHOCTh HAYYHOU
paboTHI.

[MocnemoBatenpHOE MPUMEHEHHE IIECTH PAacCMO-
TPEHHBIX IPUHIIUIIOB — OPUCHTAIMH HA MMOTPEOHOCTH
MAIMEHTa, WCIONB30BAHUS CYIICCTBYIOMINX JaHHBIX,
4€TKOCTH (POPMYITUPOBAHUS BOIIPOCOB, PAIIOHAIFHOTO
BEIOOpa METO/OB, 3a0JIarOBPEMEHHOTO COTVIAaCOBAHUS
CO CTEUKXOJIepaMu M 00CCIIeUeHHs MPO3PadHOCTH —
CrocOOCTBYET MOBHIMICHHUIO KauecTBa, 3(h(HEeKTHBHOCTH
1 0OIIECTBEHHOTO JOBEPHUS K KIIMHAYESCKIM HCCIIEI0BA-
HUsIM, IpoBoAUMBIM B Poccuiickoit @enepauuu.
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Abstract
Objective. To develop and validate a hybrid biostatistical methodology for generating Real-World Evidence (RWE) to
assess the efficacy and safety of food supplements.
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Methods. The proposed framework integrates causal inference techniques (Inverse Probability of Treatment Weighting,
IPTW) with ensemble machine learning methods (CatBoost, Random Forest) and Multiple Imputation by Chained Equations
(MICE). Validation was performed using two pilot non-interventional studies (N=249) and a high-dimensional synthetic data-
set (N=6000) with missingness up to 83.33%. Multi-objective Pareto optimization was applied for benefit-risk assessment.

Results. IPTW achieved a standardized mean difference (SMD) <0.10 across all baseline covariates. The efficacy re-
gression model attained an R? of 0.3596. The CatBoost-based safety classification model, after threshold optimization,
achieved a PR, . of 0.123 and an Fl-score of 0.218, enabling the detection of latent adverse event signals (e.g., 12.47%
for Magnesium 400 mg). Pareto optimization provided an objective comparison of supplement profiles without subjective

indicator weighting.

Conclusion. The developed methodology improves the consistency and reliability of post-market supplement evaluation
using RWD and can support regulatory activities of organizations such as Food and Drug Administration, European Food

Safety Authority, and Roszdravnadzor RF.

Keywords: real-world evidence; food supplements; causal inference; machine learning; Pareto optimization; signal

detection; biostatistics
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Introduction

The global market for food supplements has ex-
panded rapidly over the past decade, reflecting growing
public interest in preventive healthcare and long-term
wellness management. Vitamins, minerals, probiotics,
botanical extracts, and nutraceutical formulations have
become part of routine health practices for millions of
consumers worldwide. Despite the scale of this indus-
try, regulatory supervision remains inconsistent across
many countries, creating difficulties in assessing prod-
uct quality, clinical efficacy, and long-term safety [1].
Differences between commercial availability and sci-
entific validation continue to generate concerns regard-
ing reliability of health claims and post-market moni-
toring standards. Randomized Controlled Trials (RCTs)
traditionally remain the primary method for evaluating
medical interventions. However, their application to
food supplements is associated with several practical
and methodological limitations. Such trials require
considerable financial resources, lengthy implemen-
tation periods, and strict participant selection criteria
[2]. In many cases, individuals with comorbidities, ir-
regular lifestyles, or concurrent medication use are ex-
cluded from participation. As a result, highly controlled
trial conditions often fail to reflect the variability of real
consumers and everyday clinical practice. This reduc-
es external validity and complicates translation of trial
outcomes into broader population settings.

Against this background, Real-World Data (RWD)
has emerged as an important source of evidence for
healthcare analytics and regulatory evaluation [3].
RWD includes information collected outside conven-
tional clinical trials, including electronic health records,
observational registries, insurance databases, wearable
device outputs, and patient-reported outcomes. After ap-
propriate statistical processing, these datasets can gener-
ate Real-World Evidence (RWE) capable of supporting
practical decision-making and post-market surveillance
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activities [4]. Regulatory organizations such as the Food
and Drug Administration (FDA) and the European Food
Safety Authority (EFSA) have increasingly incorporat-
ed RWE into modern evaluation frameworks [5].

At the same time, analysis of RWD presents sub-
stantial methodological challenges. Unlike controlled
experimental datasets, real-world information is fre-
quently incomplete, heterogeneous, and structurally
inconsistent. Missing observations, coding variability,
measurement inaccuracies, and differences in reporting
standards complicate statistical interpretation. In addi-
tion, observational data is highly susceptible to con-
founding by indication and selection bias, particular-
ly when treatment allocation is influenced by patient
condition or physician preference [6]. Conventional
regression approaches often fail to capture these com-
plexities adequately, especially in high-dimensional
environments with multiple interacting variables. An-
other significant issue involves the persistence of “clin-
ical rigidity” within observational supplement studies.
Even non-interventional investigations frequently rely
on restrictive inclusion criteria that artificially simplify
patient populations. Individuals with severe symptoms,
multiple chronic conditions, or inconsistent treatment
adherence are commonly excluded. Consequently, the
resulting evidence may not accurately represent real
consumer behavior or actual safety risks encountered
during routine supplement use [7].

Without standardized analytical frameworks capa-
ble of accounting for such variability, conclusions de-
rived from RWD may remain unstable and potentially
misleading. Within the thesis, a biostatistical method-
ology for standardized analysis of high-dimensional
Real-World Data was developed and validated. The
proposed framework integrates causal inference tech-
niques with ensemble machine learning models to im-
prove consistency of efficacy and safety assessment

myrwd.ru
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Table 1. Comparative characteristics of biostatistical approaches used for Real-World Evidence generation

HEAED B Methodological Strength Methodological Weakness Prlma_ry R.WE Ref.
Approach Application
Traditional Computationally Highly vulnerable to unmeasured L
. : i . o Basic efficacy and safety
Regression straightforward; provides confounding; unable to .
. o Lo ; . assessments in low- [8, 11]
(Linear, Logistic, easily interpretable baseline model complex, non-linear complexity datasets
ANOVA) effect sizes. interactions. plexity '
Balances observed covariates Relies on the untestable Target trial emulation;
Causal Inference between groups; creates an assumption of “no unmeasured mathematically (13,14]
(IPTW & PSM) unbiased “pseudo-population” confounding”; sensitive to adjusting cohorts !
to mitigate confounding. extreme propensity weights. to simulate an RCT.
Ensemble Captures deep, non-linear Inherently susceptible to Predictive modeling;
Machine Learning interactions without manual "black-box" amplification of proactive detection (8, 15
(CatBoost, feature engineering; highly observational bias if data is not of rare adverse event '
Random Forests) effective for imbalanced data. causally balanced first. signals.

for food supplements. Attention was devoted to re-
ducing observational bias and improving reliability of
post-market evidence generation. The methodological
novelty of the thesis lies in combining Propensity Score
Weighting methods with advanced machine learning
architectures, including CatBoost and Random Forest
algorithms [8, 9]. This integration makes it possible to
identify complex non-linear interactions within obser-
vational datasets while simultaneously preserving co-
variate balance between comparison groups.

In contrast to traditional statistical matching proce-
dures, the developed framework supports deeper mod-
eling of heterogeneous clinical patterns and hidden risk
relationships. An additional component of the method-
ology involves the implementation of Multi-Objective
Pareto Optimization for benefit-risk evaluation [10, 11].

Instead of relying on arbitrary weighting coefficients,
the framework identifies mathematically optimal trade-
offs between efficacy and safety indicators. This makes
it possible to compare supplement profiles using an ob-
jective and scale-invariant analytical approach suitable
for regulatory applications. The overall methodology
was constructed according to principles of Target Trial
Emulation, allowing observational datasets to approxi-
mate conditions associated with randomized compara-
tive studies [5, 12].

Materials and methods

To validate the framework, a dual-track data meth-
odology was employed, encompassing a clinical audit
of non-interventional pilot studies and an empirical val-
idation on high-dimensional synthetic RWD.
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Data Acquisition and Characterization
Validation of the proposed methodology was car-
ried out using two complementary data sources that
reflected both practical clinical observations and
large-scale simulated real-world conditions. The first
stage included analysis of two non-interventional pi-
lot studies. The Study 1 dataset represented a prospec-
tive observational cohort study involving 50 peri- and
postmenopausal women receiving Food supplement 1
over a six-month period. The Study 2 dataset included
199 patients with chronic low back pain who received
therapy based on the Food supplement 2 during

a 90-day observation interval. These datasets were
selected because they reflected typical limitations en-
countered in routine observational practice, including
incomplete records, heterogeneous patient character-
istics, and variable treatment adherence.

The second stage involved validation using
a high-dimensional dataset containing 6,000 observa-
tions designed to reproduce the structural variability
of contemporary healthcare information systems. This
was artificially created to reproduce the statistical prop-
erties and structural complexity of real medical data as
shown by the generation algorithm below.

Synthetic Clinical Data Generation Algorithm

Step 1: Baseline Popuilation Generation)

rd ™
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Fig. 2. Conceptual workflow of the synthetic clinical data generation algorithm, incorporating baseline confound-
ing, heterogeneous outcomes, missingness mechanisms, and empirical calibration [16]

PeanbHan knnHMYyeckas NpakTnKa: AaHHble U oKa3aTenbcTBa 2026 Tom 6 N22

22 Real-World Data & Evidence 2026 volume 6 no. 2

myrwd.ru




The generated dataset combined structured vari-
ables, including dosage, treatment duration, demo-
graphic characteristics, and clinical outcomes, with
semi-structured and unstructured components such as
physician notes, adherence descriptions, and socio-be-
havioral indicators. This made it possible to evaluate
the framework under conditions closer to real-world
clinical data environments.

Data Preprocessing and Handling Missing Data.
Before analytical modeling, preprocessing procedures
were applied to improve consistency and reliability
of the collected information. Duplicate records were
removed, inconsistent terminology was standardized,
and clinical coding systems were harmonized through
conversion of ICD-9 and ICD-10 identifiers into phe-
code-based groupings [16]. A major challenge in-
volved the large proportion of incomplete observations
frequently encountered in Real-World Data. Missing
values were processed using Multiple Imputation by
Chained Equations (MICE) [17]. Because the datasets
originated from observational rather than randomized
environments, the missingness mechanism was treated
as Missing at Random (MAR). Ten imputation itera-
tions were performed to stabilize parameter estimation
and reduce variability of standard errors. The imputa-
tion model incorporated demographic variables, treat-
ment-related characteristics, behavioral indicators, and
additional derived features associated with text-based
clinical descriptions. After completion of the impu-
tation process, predictive outputs from all generated
datasets were aggregated according to Rubin’s Rules,
allowing uncertainty introduced during imputation to
be reflected within final estimates and confidence in-
tervals.

The Analytical Framework: Causal Inference. To
reduce the influence of selection bias and confounding
by indication, propensity scores were estimated using
multivariable logistic regression models [9]. Within the
framework, the propensity score represented the proba-
bility of treatment assignment conditional on observed
baseline characteristics.

e(X) = P(T = 11X)

After estimation of propensity scores, Inverse Prob-
ability of Treatment Weighting (IPTW) was applied
to construct a weighted pseudo-population in which
treatment assignment became statistically independent
from measured covariates [9]. Additional stabilization
procedures were introduced to reduce the influence of
extreme weights. Asymmetric trimming at the Ist and
99th percentiles was performed to prevent instability
during machine learning model training [18]. Balance
diagnostics were evaluated using Standardized Mean
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Differences (SMDs). Covariate balance was considered
acceptable when SMD values remained below 0.10
across baseline variables, indicating successful approx-
imation of target trial conditions within the observa-
tional dataset [13].

Machine Learning Component. After causal bal-
ancing procedures had been completed, predictive
modeling was performed using ensemble machine
learning methods trained on the IPTW-weighted data-
set. The analytical framework incorporated Gradient
Boosting algorithms based on the CatBoost architec-
ture together with Random Forest models [19].

The selected algorithms were capable of identifying
non-linear dependencies, hidden feature interactions,
and heterogeneous treatment patterns commonly ob-
served in Real-World Data. Unlike traditional para-
metric models, ensemble tree-based methods do not
require extensive manual feature engineering and re-
main more adaptable when processing complex obser-
vational datasets containing mixed variable types and
irregular distributions [8].

A separate stage of the analysis focused on ad-
verse-event prediction. Because the proportion of
positive safety outcomes remained relatively low, the
classification task was characterized by strong class
imbalance. Under such conditions, use of the default
probability threshold frequently leads to unstable
predictive quality and insufficient sensitivity to rare
events. To improve analytical performance, classifica-
tion thresholds were additionally optimized instead of
relying on the standard cutoff value of 0.50.

Model assessment emphasized optimization of the
Fl-score together with analysis of Precision-Recall
trade-offs. This approach made it possible to improve
detection of weak safety signals and increase stability
of adverse-event prediction within highly imbalanced
observational datasets.

Multi-Objective KPI Evaluation and Pareto Op-
timization. Traditional composite indices in clinical
evaluation frequently rely on linear scalarization, Con-
ventional composite evaluation indices often combine
several statistical indicators into a single scalar metric
using predefined weighting coefficients [20]. In clinical
and biostatistical applications, this approach may in-
troduce subjective bias because different performance
measures possess different mathematical properties and
scales. For example, regression-based efficacy indica-
tors such as R? are frequently combined with classifica-
tion metrics including PR . despite their fundamental-
ly different analytical interpretations.

To reduce dependence on arbitrary weighting
procedures, the developed framework incorporated
Multi-Objective Pareto Optimization (MOO) [11].
Within the model, supplement interventions were
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evaluated across a two-dimensional objective space
representing efficacy and safety performance simulta-
neously.

The efficacy objective was defined as maximization
of the regression performance metric:

Objective 1 (Efficacy): Maximize f,(x) = R*
The safety objective was defined as maximization
of the Precision-Recall Area Under Curve:

Objective 2 (Safety): Maximize f,(x) = PR, .

An intervention was considered Pareto optimal
when no alternative configuration could improve ef-
ficacy without causing deterioration of the safety
profile. This principle allowed identification of math-
ematically balanced solutions rather than relying on
fixed subjective priorities between competing clinical
indicators [21].

To support comparative ranking of interventions,
the framework additionally calculated the normalized
Euclidean distance from each solution to a theoretical

RWE Profile Comparison (Radar Chart)
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“utopian point” represented by the coordinates (1,1).
The inverse transformed distance was then converted
into a bounded scalar Key Performance Indicator rang-
ing from 0 to 1 [22]. This made it possible to obtain
a scale-invariant metric suitable for comparative regu-
latory evaluation and benefit-risk assessment.

Results

Phase 1: Critique of the Pilot Study Datasets.

Analysis of the Study 1 and Study 2 revealed sig-
nificant structural limitations in current RWE gener-
ation methodologies. The pilot studies demonstrated
profound “clinical rigidity.” By excluding high-risk
populations (e. g., patients with severe symptoms or
those on antidepressants), they failed to represent the
complex consumers who actually utilize these supple-
ments. Safety reporting was entirely reactive, and the
use of Complete Case Analysis (deleting dropouts) in-
troduced severe survivorship bias, masking true intol-
erance rates.

RWE Scores Heatmap: 5tudy 1vs. Study 2
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Fig. 3. Comparison of methodological and generalizability limitations in non-interventional supplement studies
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Table 2. Methodological limitations were identified during the analysis of non-interventional pilot studies

Study 1 Study 2 e .

Parameter (Food supplement 1) (Food supplement 2) Identified Methodological Gap
Exclusion Excluded severe symptoms Excluded complex pain, Clinical Rigidity: Artificially “cleans” the
Criteria (Greene > 20) and antidepressants. participants in other trials. population, destroying external validity.

Missing Complete Case Analysis Excluded non-adherent Survivorship Bias: Deleting dropouts masks

Data (Excluded dropouts). patients. product intolerance and inflates efficacy.
Statistical T-tests, ANOVA. Logistic regression, ANOVA. Statllstlcal Gap: FalIsAto account for non-

Test linear, time-varying confounders.

Phase 2: Validation on High-Dimensional RWD

Missingness Profile and Imputation Diagnos-
tics. Evaluation of the synthetic validation dataset
(N=6000) revealed a substantial proportion of incom-
plete observations within several treatment-related
variables. The highest level of missingness was iden-
tified in the Dose_mg and Duration_Days parameters,
where incomplete records accounted for 83.33 % of
observations. Such data sparsity reflected conditions
commonly encountered in large-scale Real-World
Data environments.

To address this issue, Multiple Imputation by
Chained Equations (MICE) was applied. Convergence
diagnostics based on trace plot analysis demonstrated
stable iterative behavior throughout the imputation
process. Additional comparison between observed and
reconstructed value distributions indicated that the
Missing at Random (MAR) assumption remained ac-
ceptable for the analyzed dataset. As a result, incom-
plete patient records associated with treatment discon-
tinuation and irregular follow-up were retained within
the analytical pipeline instead of being excluded from
subsequent modeling stages.

Causal Balancing Diagnostics. Before application
of weighting procedures, several baseline covariates
demonstrated Standardized Mean Difference (SMD)
values above 0.25, indicating the presence of clinically

significant imbalance between comparison groups and
substantial confounding by indication.

After implementation of stabilized Inverse Proba-
bility of Treatment Weighting with asymmetric trim-
ming, covariate imbalance was markedly reduced.
Across all measured baseline variables, SMD values
decreased below the predefined threshold of 0.10.
Overlap analysis additionally demonstrated sufficient
common support between weighted treatment groups.
This made it possible to construct a balanced pseu-
do-population suitable for subsequent predictive and
comparative analysis.

Efficacy Prediction Results. Predictive models
were trained using the weighted pseudo-population
to estimate changes in Efficacy Score Improvement.
Among the evaluated approaches, the Linear Regres-
sion model supplemented with interaction features
associated with dosage and treatment duration demon-
strated the most stable predictive performance.

The model achieved an R2 value of 0.3596 with
a 95 % confidence interval ranging from 0.33 to 0.38.
The Mean Absolute Error reached 13.96, indicating
moderate predictive deviation under high-dimension-
al observational conditions. Among evaluated supple-
ment categories, the probiotic formulation based on
Bifidobacterium demonstrated the highest average ef-
ficacy improvement score, reaching 56.63.

Table 3. Performance metrics of efficacy prediction models within the causally balanced pseudo-population

. Mean Absolute Error Root Mean Squared Error o
Model Architecture (MAE) (RMSE) R-Squared (R?)
Linear Regression 13.96 17.04 0.3596 (95 % Cl: 0.33-0.38)
(w/ interaction terms)
Random Forest Regressor 14.10 17.25 0.3435

Safety Results: Signal Detection and Threshold
Tuning. Predicting rare Adverse Events in RWD
presents a severe class-imbalance challenge (posi-
tive class rate < 8 %). Consequently, ROC_AUC is
misleading. The framework utilized Precision-Recall

myrwd.ru

Area Under Curve (PR, ) and the F1-score as defin-
itive metrics.

The CatBoost model with optimized classifica-
tion thresholds demonstrated the highest predictive
performance among the evaluated safety detection
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approaches. The model achieved a PR, . value of sensitivity of safety monitoring and strengthen detec-
0.1230 together with an optimized F1-score of 0.2180, tion of clinically relevant risk signals in observational
exceeding the performance of baseline logistic regres-  supplement data.
sion models under conditions of severe class imbalance. The analytical model identified elevated ad-
The developed analytical approach also enabled verse-event frequencies for several supplement cate-
identification of latent adverse-event patterns that gories. The highest rate was observed for Magnesium
may remain undetected within conventional passive 400 mg at 12.47 %, followed by Magnesium Glycinate
reporting systems. This made it possible to improve at 9.47 % and Vitamin D3 at 8.51 %.

Safety Models: PR_AUC Comparison
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Fig. 4. Comparative evaluation of PR . values for machine learning and logistic safety prediction models
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Fig. 5. Detection of high-risk supplement interventions using algorithm-based safety signal analysis
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Model Architecture Decision Threshold ROC, PR, Recall F1-Score
CatBoost (Balanced) Tuned (Best F1) 0.6120 0.1230 0.2500 0.2180
CatBoost (Balanced) Default (0.50) 0.6120 0.1230 0.4347 0.1918
Target Encoding + Logistic Default (0.50) 0.5915 0.1227 0.5760 0.1693
Baseline Logistic (OHE) Tuned (Best F1) 0.5858 0.1157 0.3804 0.1928
Baseline Logistic (OHE) Default (0.50) 0.5858 0.1157 0.5869 0.1674

Multi-objective performance evaluation and Pa-
reto optimization of efficacy — safety trade-offs.
To reduce the limitations associated with fixed scalar
weighting and improve interpretation of benefit-risk
relationships, multi-objective Pareto optimization was
applied within the analytical framework. The optimi-
zation procedure mapped efficacy indicators represent-
ed by R? values against safety performance measured
through PR, . metrics. This approach made it possible
to evaluate supplement interventions simultaneously
across both clinical effectiveness and safety dimensions
without introducing subjective weighting coefficients.

As illustrated in Fig. 5, the optimization procedure
eliminated reliance on arbitrary weighting schemes by
identifying a well-defined Pareto frontier of optimal
supplement interventions across competing efficacy
and safety objectives:

Maximum efficacy was observed for Omega3
1000mg, which demonstrated the highest overall clin-
ical improvement score within the evaluated interven-
tion set.

Maximum safety signal sensitivity was associated
with Magnesium Glycinate, indicating the strongest ca-
pacity for proactive adverse-event detection.

Pareto Frontier: Safety (PR_AUC) vs Efficacy (R™2) by Supplement

Orvezad_ 100N

0.4

[ ] WL SR
Fagiesium SElng

0.3

0.2

0.1

0.0

Efficacy Metric (R™2)

-0.2 .

0.0 0.1 0.2 0.3

& Dominated
@ Pareto oplimal

Magnesiim ey imate

0.4 0.5 0.

safety Metric (PR_ALIC)

Fig. 6. Multi-objective Pareto frontier illustrating trade-offs between efficacy and safety in supplement interven-

tion evaluation
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Balanced trade-off solutions were represented by
VitD 5000IU and Magnesium 400mg, which occu-
pied the central region (“elbow point”) of the Pareto
frontier, reflecting efficient compromises between ther-
apeutic efficacy and safety monitoring performance.

Discussion and Future Directions

The results obtained were compiled and sent for
Human Interpretation by specialists in biological data
analysis.

Interpretation of Results and “Clinical Ri-
gidity”. The analysis of the pilot studies highlights
a pervasive state of “clinical rigidity” in nutritional
science. Although ostensibly designed as non-inter-
ventional observational studies, they persist in forcing
heterogeneous real-world patients into homogeneous
“clean boxes” [6]. By excluding populations with
severe symptoms, specific pain etiologies, or those
utilizing concomitant medications, these trials create
a massive Generalizability Gap. The outputs of such
trials represent an idealized physiology, entirely de-
tached from the high-risk, real-world consumer base.
Our proposed framework rectifies this by ingesting the
totality of the RWD and utilizing IPTW to adjust for
such covariates mathematically, rather than excluding
them physically [12].

Addressing the Data Continuity Gap. Tradi-
tional analytical approaches address messy data and
irregular dosing through Complete Case Analysis
(data deletion). As seen in the pilot studies, exclud-
ing non-adherent patients introduces Survivorship
Bias, artificially inflating supplement success rates
because only the most tolerant, compliant patients
remain [6]. The biostatistical methodology developed
herein solves this by instituting Multiple Imputation
by Chained Equations (MICE) [17]. Despite the use
of MICE, a high proportion of missing values (up to
83.33 % in individual variables) remains a significant
source of statistical uncertainty. By computationally
estimating missing data from dropouts or Missing at
Random (MAR), the framework preserves the statis-
tical reality of product intolerance. The successful ap-
plication of MICE to data with 83.33 % missingness
made it possible to preserve observations that would
otherwise have been excluded using listwise deletion.
However, the approach does not eliminate the risk of
bias completely, especially if assumptions about the
structure of omissions are violated [23].

The Statistical Gap: Linear vs. Advanced In-
ference. The validation dataset proved the necessity
of advanced machine learning methodologies over
standard parametrics. While a well-engineered Linear
Regression captured the continuous baseline efficacy
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(R?=0.3596), predicting rare safety events required
the non-linear dimensional capability of CatBoost [9].
Traditional statistical models like logistic regression
fail to account for non-linear, high-dimensional inter-
actions without massive manual feature engineering.
CatBoost’s native handling of categorical text and
optimized F1 thresholding proved that ensemble tree
models are mandatory for proactive signal detection
in highly imbalanced real-world datasets [24, 25].

Bridging the Safety Gap: Proactive Monitoring.
Currently, the approach to supplement safety is hin-
dered by a reactive reporting system, relying on phy-
sicians to notice and manually document adverse
events. This passive method misses cumulative,
sub-clinical indicators. Our proposed framework dis-
rupts this paradigm by introducing Proactive Safety
Signal Detection [26]. By implementing continuous
analysis on raw RWD using CatBoost [25, 27], our
framework uncovered hidden safety signals such as
the 12.47 % adverse event rate associated with Mag-
nesium 400 mg that traditional “total quantity” manu-
al reporting logs entirely mask.

Methodological Limitations. While highly ef-
fective, the proposed framework possesses inher-
ent limitations. First, the primary empirical valida-
tion was conducted on a high-dimensional synthetic
dataset. Although intricately designed to mimic the
multi-modal complexity and structural noise of mod-
ern health data [27], authentic real-world registries
are characterized by unpredictable anomalies that
synthetic generation processes may struggle to fully
replicate [4]. Secondly, causal inference methodolo-
gies, specifically the IPTW utilized in this framework,
operate on the strict, untestable assumption of “no
unmeasured confounding” [6]. If critical variables
that influence both supplement choice and outcomes
are absent from the RWD, residual bias remains. Fur-
thermore, the validity of causal effect estimates relies
heavily on the accurate specification of the propensity
score model [26]. Consequently, future deployments
of this framework must incorporate robust sensitivity
analyses (e. g., E-values) to mathematically quantify
the potential impact of unmeasured variables on the
observed treatment effects [12].

Comparative Validation with Existing Litera-
ture. To substantiate the robustness of the proposed
framework, it is imperative to benchmark the results
obtained against contemporary biostatistical litera-
ture. The success of the IPTW in reducing SMDs to
<0.10 directly corroborates the target trial emulation
principles established by Cui et al. [12], who demon-
strated that mimicking RCT exchangeability through
rigorous propensity score weighting is mathematically
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superior to traditional covariate adjustment. Further-
more, the superior performance of the CatBoost ar-
chitecture in detecting rare adverse events aligns with
the findings of Reps et al. [26] and Marzano et al.
[27], who proved that ensemble models significantly
outperform standard parametric designs in risk strat-
ification for imbalanced clinical datasets. Finally, the
application of the Pareto Frontier objectively maps
trade-offs, ensuring that regulatory evaluations are
scale-invariant and immune to the priori weighting
bias heavily critiqued in modern multi-criteria deci-
sion analysis literature [28].

Regulatory Implications. The developed frame-
work provides a highly structured, foundational pro-
totype for global oversight bodies seeking to evaluate
nutraceuticals using real-world data. It successfully
maps the necessary biostatistical pathway to transition
from passive, reactive pharmacovigilance to proac-
tive, automated post-market monitoring [5]. By pro-
viding a scale-invariant, objective heuristic (the Pa-
reto Frontier and Utopian Point distance), regulatory
agencies like the FDA, EFSA, and Roszdravnadzor
RF can rank and compare disparate products objec-
tively. This empowers domestic clinical research
organizations to quantitatively substantiate product
portfolios with mathematically unbiased data, fun-
damentally shifting post-market surveillance from
subjective estimation to rigorous, algorithm-backed
science [24].

Future Perspectives. Future iterations of this
research should include several technological exten-
sions aimed at improving analytical precision and ex-
panding the applicability of the proposed framework
across diverse data environments.

Utilizing direct APIs, the framework can seamless-
ly ingest Patient-Generated Health Data (PGHD) from
wearable devices. This enables continuous acquisition
of physiological telemetry in real time and reduces
reliance on retrospective self-reporting. As a result,
recall bias associated with traditional patient diaries
is minimized, while temporal resolution of health-re-
lated measurements is significantly improved [29].

The integration of advanced Large Language
Models (LLMs) allows systematic processing of un-
structured clinical text, including free-form physician
notes and narrative medical records. Such models can
be used to extract latent safety-related information
and convert unstructured descriptions into structured
analytical variables suitable for downstream statistical
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and machine learning analysis. This makes it possible
to improve completeness of safety signal detection
and reduce information loss during data preprocess-
ing stages [30].

Further development of the framework should in-
volve deployment across large-scale federated elec-
tronic health record (EHR) infrastructures spanning
multiple countries. This approach enables evaluation
under heterogeneous healthcare systems, differing
dietary patterns, and variable genetic backgrounds.
Such cross-population validation improves robustness
of the methodology and enhances generalizability of
results obtained from real-world data analyses [5].

Conclusion

This study developed and validated a hybrid bio-
statistical framework for evaluating food supplement
efficacy and safety using Real-World Data (RWD).
The analysis of two non-interventional pilot studies
revealed key limitations of conventional statistical ap-
proaches in observational settings, particularly related
to clinical rigidity and reliance on reactive safety mon-
itoring. Using a high-dimensional validation cohort
(N=6000), the framework applied Multiple Imputa-
tion by Chained Equations (MICE) to address extreme
missingness (83.33 % in key dosage and duration
variables), allowing recovery of incomplete records
and reducing survivorship bias. Subsequent applica-
tion of Inverse Probability of Treatment Weighting
(IPTW) reduced confounding by indication and im-
proved covariate balance, with all standardized mean
differences brought below 0.10 in line with target trial
emulation criteria. For outcome modeling, the linear
regression approach with interaction terms produced
a stable R? of 0.3596. In parallel, ensemble machine
learning methods (CatBoost) were used for safety sig-
nal detection, achieving a PR, . of 0.123 and an op-
timized F1-score of 0.218. This enabled identification
of previously underreported adverse event patterns,
including a 12.47 % rate associated with Magnesium
400 mg, which is not typically captured through con-
ventional reporting systems. To support integrated
benefit — risk evaluation, a multi-objective Pareto
optimization approach was introduced, removing the
need for subjective weighting of performance metrics
and enabling identification of optimal trade-offs be-
tween efficacy and safety. Overall, the results indicate
that the proposed framework improves consistency
and robustness in real-world supplement evaluation
and supports more structured post-market assessment
of efficacy and safety outcomes.
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AHHOTaLMA

Ilens. CpaBHuTh 3()(HeKTUBHOCTH AOCTHIKCHUS LIEJIEBOTO 3HAYCHHUS IUIOMAAM MoA (hapMaKOKMHETHYECKOM KpUBOH 3a
24 gaca (AUC24) 1 6e301acHOCTB ABYX PEKUMOB JO3UPOBAHHUS BAHKOMHUIIMHA Y TIAIUEHTOB ¢ MHQEKIIMAMHU KOCTEH 1 CyCTaBOB.

Mamepuanst u memoosi. B mpocrekTHuBHOE HAOMIONATETBHOE HCCIEAO0BAHNE BKIIOUEHO 20 MArMeHTOK (KEHIHHBI,
35-65 ner) ¢ XpOHUYECKUM OCTEOMHETUTOM, UMILIAHTAT-ACCOIIMMPOBAHHON MH(EKIHel Wi HH)EKIMOHHBIM apTPUTOM.
[MammenTtku ObLIH pacnpeneneHsl B aBe Tpynnbl (n=10): rpynmna 1 — Harpysounas no3a 1500 mr, 3atem mo 750 Mr kaxbie
8 4 (cyrounas moza 2250 wmr); rpynma 2 — Harpy3ouHas no3a 2000 mr, 3atem mo 1000 mMr xaxkasle 12 9 (cyroyHast no3a
2000 mr). Ha 3-u cytku onpenensuin mukoByio (Vi) u octaTounyto (V2) KOHIEHTpAluy BAHKOMHIUHA B CEIBOPOTKE KPOBH,
paccuntbiBan AUC2a. LeneBbim cuntanu auana3zon 400—600 4 mkr/mi. be3onacHOCTh OLIEHUBAIN IO TUHAMHKE CHIBOPO-
TOYHOTO YPOBHS KpeaTHHUHA, KIIUPEHCa KPeaTHHIHA 1 HEXKeJIaTeIbHBIM SBICHUSIM.

Pezynvmameot. T'pymnisl ObUIN COMOCTABUMBI 10 BO3PACTY, aHTPOIIOMETPHUYESCKUM ITOKA3aTelsIM, HCXOAHOMY KpEaTHHH-
Hy U KiaupeHcy kpearuHuHa (p >0,05). Mennana AUC.4 coctaBmna 698,8 (566,9—755,6) u-Mkr/ma B rpynme 1 u 636,9
(432,5-749,1) u-mxr/min B rpynne 2 (p=0,684). LleneBoit AUC24 nocturnyt y 2 (20 %) naumentox rpynmnsl 1 uy 3 (30 %)
rpynmnsl 2; u30eITouHbIH ypoBeHb (>600) —y 7 (70 %) u 5 (50 %) coorBercTBeHHO (p=0,7). OCcTaTo4Has KOHLEHTpaus
B rpymnre | 6buta 3HauMMoO Bbimie, yeM B rpymme 2 (12,8 vs 5,3 mkr/mi, p=0,002). B rpymnme 1 3apukcupoBan oxuH ciay4ait
BaHKOMUIMH-UHAYHpoBaHHON Hedponatun (AUC:s 1028 u-MKr/Mil, CHIKEHHE KIUpEeHca KpeatuHuHa >50 %). Bbisipie-
Ha KOPPENAIUOHHAs CBA3b CPEAHEH CHIIBI MEXIy OCTaTOUYHOHN KOHIIEHTpaIell BAHKOMHIIMHA U YPOBHEM KpeaTHHHHA Ha
7-e cytku (r = 0,458, p=0,042).

3akntwouenue. O6a pexnma no3upoBaHus BaHkoMuIHA (750 Mr kaxkapie 8 4 u 1000 Mr kaxapie 12 9) MOKa3bIBAIOT
COIMOCTaBUMYIO YacTOTy JHocTiKeHus 1eneBoro AUC:4 y ManueHToB ¢ opToneandecknMu nH(eKmsiMu. bonee nHTeHCHB-
HBII pexXuM (C cyMMapHOIl CyTOYHOH 103011 2250 Mr) accoruupyercst ¢ 6ojiee BHICOKIMH OCTaTOYHBIMU KOHIICHTPAIHSIMHI
1 TEHJICHIINEH K IPEBBINICHHUIO [[eJICBOTO TNANa30Ha, 9TO MOTEHIINAILHO MOBBIIIACT PUCK HEPPOTOKCHIHOCTH. MOHUTOPUHT
ocTaTo4YHbIX KOHIeHTparui 1 pacuéT AUC24 HEOOXOMUMBI IS IEPCOHAIN3AIMN TEPAHH, 0COOCHHO y NAllUMeHTOB C JOI0JI-
HUTEIBHBIMU (DaKTOpaMH pHCKa (KPOBOIIOTEPS, MOXKIIOH BO3pacT).

KoroueBble ci10Ba: BAaHKOMMIMH; HMHQEKIHH KOCTEH W CyCTaBOB; OCTCOMHUEIUT; IEPUIPOTE3HAas HHQPEKIUs;
TeparneBTHYeCKHI JIEKapCTBEHHBIH MOHUTOPHHT; HE(POTOKCUYHOCTH; (PapMaKOKHHETHKA

Jist unrupoBanusi: bopucos A. M., Kacumosa A. P., Boxkosa C. A. CpaBHuTenbHas 3QQEKTHBHOCTD JOCTHKECHHS
(hapMaKOKMHETHYECKUX U (hapMaKOANHAMUYECKUX [IAPAMETPOB U OE30MaCHOCTH JIBYX PEKMMOB J03MPOBAHHS BAHKOMUIMHA
y MAIMEHTOB C OPTONENNYECKON HHPEKINeH. PeanbHas kKaunuueckas npakmuxa.: oanuvie u 0okazamenvcmea. 2026;6(2):33-
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Comparative effectiveness of achieving pharmacokinetic
and pharmacodynamic parameters and safety of two
vancomycin dosing regimens in patients with orthopaedic
infection

Alexey M. Borisov’, Alina R. Kasimova'?, Svetlana A. Bozhkova'

' R. R. Vreden National Medical Research Center of Traumatology and Orthopedics,St. Petersburg,Russian Federation
2 First Saint Petersburg State Medical University named after Academician I. P. Pavlov,St. Petersburg, Russian Federation

Abstract

Objective. To compare the effectiveness of achieving the target 24-hour area under the concentration-time curve (AUC24)
and the safety of two vancomycin dosing regimens in patients with bone and joint infections.

Materials and methods. This prospective observational study included 20 female patients (35-65 years old) with chron-
ic osteomyelitis, implant-associated infection, or septic arthritis. Patients were distributed into two groups (n=10): Group 1
received a loading dose of 1500 mg, followed by 750 mg every 8 hours (daily dose 2250 mg); Group 2 received a loading
dose of 2000 mg, followed by 1000 mg every 12 hours (daily dose 2000 mg). On day 3, peak (V1) and trough (V2) serum
vancomycin concentrations were measured, and AUC24 was calculated. The target range was 400—600 h-pg/mL. Safety was
assessed based on serum creatinine dynamics, creatinine clearance, and adverse events.

Results. The groups were comparable in age, anthropometric parameters, baseline creatinine, and creatinine clearance
(p > 0.05). Median AUC24 was 698.8 (566.9-755.6) h-pg/mL in Group 1 and 636.9 (432.5-749.1) h-pg/mL in Group 2
(p = 0.684). Target AUC24 was achieved in 2 (20 %) patients in Group 1 and 3 (30 %) in Group 2; excessive levels (>600)
were observed in 7 (70 %) and 5 (50 %), respectively (p = 0.7). Trough concentration was significantly higher in Group
1 than in Group 2 (12.8 vs. 5.3 pg/mL, p = 0.002). One case of vancomycin-induced nephropathy was recorded in Group
1 (AUC:. 1028 h-pg/mL, decline in creatinine clearance >50 %). A moderate correlation was found between vancomycin
trough concentration and serum creatinine level on day 7 (r = 0.458, p = 0.042).

Conclusion. Both vancomycin dosing regimens (750 mg every 8 hours and 1000 mg every 12 hours) show comparable
rates of achieving target AUC.4 in patients with orthopedic infections. The more intensive regimen (with a total daily dose
of 2250 mg) is associated with higher trough concentrations and a trend toward exceeding the target range, potentially in-
creasing the risk of nephrotoxicity. Monitoring of trough concentrations and AUC»4 calculation are necessary for therapy
personalization, especially in patients with additional risk factors (blood loss, elderly age).

Keywords: vancomycin; bone and joint infections; osteomyelitis; periprosthetic joint infection; therapeutic drug
monitoring; nephrotoxicity; pharmacokinetics
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BeepeHue / Introduction

WHudexmm KocTel 1 cycTaBOB, BKIIIOYAs XpOHIYE-
CKHUI1 0CTEOMHEIHT, TIEPUIIPOTE3HYIO X NMIUIAHTAT-AC-
COIIMMPOBAHHYIO WH(MEKIHIO, TPEACTABISIOT COOOMH
OJHY W3 HamOoJee CIOKHBIX MPOOIeM COBPEMEHHOMN
TpaBMaTOJIOTUN W opTonenuu. s MX yCHEHIHOTO
nedeHus TpedyeTcs codeTaHhe pajuKalbHOW XHUPYp-
TMYECKOM CaHaIlMM o4yara W JUIMTEIBLHOM CHUCTEMHOMN
aHTHOAKTePHAIBHON Tepamnuy, YIUTHIBAIOIICH ITHO-
JoTHI0 HHPEKINU U obecrieunBaromeil 3GpPeKTHBHYIO
KOHIICHTPAIIUIO TIpernapara B OMOIUIEHKaX M KOCTHOW
Tkauu [1]. TmukonmenTHaHBIH aHTHOMOTHK BaHKOMH-
LIMH Ha NPOTSHKEHUM JECATUIETUNH COXpaHseT yCTOM-
YUBBIC TTO3UINM B TEPANUH WH(OEKINH, BBHI3BAaHHBIX
METHINIUTHH-PE3UCTEHTHBIMH cTa(MIOKOKKaMH,
a TakKe MIHUPOKO MIPUMEHSETCS SMITUPHUUECKHU TIPH O~
JIO3PEHUN Ha KOaryJa30HETaTHBHBIC CTA()MIOKOKKH,
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JOMUHMPYIOIIAE B A3THOJOTHM MEPUIPOTE3HBIX OC-
JIO)KHeHUH [2, 3].

ITo coBpeMeHHBIM NPENCTABICHUSIM KIIOYEBBIM
(hapmakokuHeTHUSCKUM /  (papMaKoAMHAMIYECKAM
(OK/D) mapaMeTpoM, MPOTHOZUPYIOMINM KIHHAYE-
CKyI0 3(P(PEeKTHBHOCTh BaHKOMHIIMHA, SBISACTCS OTHO-
[ICHHE TUTOMAAN 1o (papMaKOKHHETHIECKOW KPUBOH
«KOHIICHTpAIUI-BpeMs» 3a 24 daca K MHUHUMAaJIbHOU
WHTHOHPYIOMIeH KOHIICHTPALINU (AUC24/MI/IK). Co-
BPEMECHHBIC ~KIMHUYECKHE pPEKOMEHMAINH, OCHO-
BaHHBIE Ha KoHceHcyce 2020 roma, MO3UITHOHUPYIOT
[IEJIEBOE 3HAUYEHUE AUC24/MI/IK B auamaszone 400—
600 9 MKT/MJI Kak ONITUMAJIFHBIN OanmaHc MeXIy Oak-
TEPUIMIHOW AKTUBHOCTBIO M PHCKOM HE(PPOTOKCHY-
HocTH [4, 5]. Ilpu 5TOM TpaauIIMOHHEIA CyppOTaTHBIN
MapKep — OCTaTOYHas KOHLEHTPALUs B TIpeieiax

myrwd.ru
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15-20 MKr/mMi — TpH3HAH MEHEE TOYHBIM IPEIUKTO-
POM HCXOJ1a, YTO CTUMYJIUPYET Mepexo/] K PyTHHHOMY
pacuéty AUC B KIIMHMUYECKOH MpakTHKe [6].

OnHako, HECMOTpsi Ha YHHBEPCAJIbHOCTH JaH-
HBIX PEKOMEHJAIMH, UX SKCTPAIOJSALUS Ha KOHKpET-
HYIO TIONMYJISALUIO TTAIMEHTOB COMNPSDKEHA C PsioM
HeonpeelieHHOCTel. Bo-nepBbix, 11e51€BOl KOpUAOD
AUC, /MUK 400-600 9 MKI/MII NperMMyIIeCTBEH-
HO BJIMIAMPOBAH Uil MH(EKINH KPOBOTOKA, BBI3BaH-
HBIX S. aureus ¢ MUK <1 mxr/mn [7]. B oTHOmeHNH
KOAryJa30HEraTHBHBIX CTA()MIIOKOKKOB, B YaCTHOCTH
S. epidermidis, nns xotoporo EUCAST' ycraHoBie-
Ha TOYKA OTCEUCHHUS] UyBCTBUTEIHFHOCTH Ha YpPOBHE
4 MKr/Mi, HeOOXOIMMBIA ISl SpaguKalMd YPOBEHb
OK/d/I-mapamerpa u3ydeH HemocrarouHo [8]. boree
TOr0, MOIIBITKA JOCTHYb LIEJIEBOIO AUC24/MI/IK npu
BBICOKHX 3HaueHMssx MUK (>2 Mkr/mur) Hem3z0e:KHO
TpeOyeT yBEeTMUYEeHHUS 03bI, YTO 3HAUYMMO ITOBBIIIACT
PHUCK BaHKOMHIIMH-HHIYIIUPOBaHHOW Hedpomaruu [9].

Bo-BTOpBIX, TIapagoKC COBPEMEHHOH (hapmakoTe-
panuy 3aKII09aeTCs B TOM, YTO 3apErHCTPUPOBAHHEIC
B Poccuiickoit denepannu HHCTPYKLMHU K IIpernaparam
BAaHKOMHIIMHA CYIIECTBEHHO PA3JIMYAIOTCS B MOJX0/aX
K J03UPOBAHMIO. BONBIIMHCTBO M3 HUX OrpaHUYUBA-
0T MaKCHMaJIbHYIO CYTOYHYIO /103y 2 rpaMMaMH, 4TO
pu CTaHZapTHOM pexume (mo 1 r xaxkmele 12 ga-
COB) YacTO HE MO3BOJISIET JIOCTUYb IEJIEBBIX 3HAUYCHUI
AUC,,/MHUK y NauMeHToB ¢ COXpaHEHHOH (QyHKIHeH
nouek’. B TO ke Bpems albTepHATUBHBIC PEKHUMBI,
JIOIYCKAOINe yBEINYEHHE MaKCHMAaJIbHBIX Pa30BBIX
W CYTOYHBIX /103, PENIAMEHTHPOBAHBI MHCTPYKLMSIMU
TOJIBKO Y JIBYX 3apETUCTPUPOBAHHBIX IPETIAPATOB, a UX
CpaBHHTENbHAS 3PPEKTUBHOCTH M O€301IACHOCTD OCTa-
FOTCSI IIPEIMETOM JIUCKYCCHH.

Oco0yr0 KJIMHUYECKYIO KOTOPTY IIPE/ICTaBISIOT
co0OH ManueHTsl ¢ MHOEKIUIMHI KOCTeH 1 CyCTaBOB.
XUpyprudeckuil crpecc-oTBET, MHTPAOIEpPalMOHHAS
KpPOBOIIOTEPsl, TEMOAMIIONUS M THIIONPOTEHHEMUS
CIIOCOOHBI CYIISCTBEHHO MOIU(PUIIUPOBATH OO0BEM
pacrpeniesieHusl U KIMPEHC BaHKOMHIIMHA, & CTPEM-
JICHWE TPUMEHUTH BBICOKHE O3Bl BAHKOMUIIMHA IS
CO3JaHMs OAKTEPULINAHON KOHIEHTPAUU B KOCTHOMN
TKaHH MOBBIIIAET PUCK PA3BUTHS OCTPOH HedponaTun
[2, 10, 11].

Takum 0Opa3om, JuIs MalUeHTa ¢ OPTONEANIECKOH
MH(EKIneH MPOTHBOPEYNBOCTh CUTYallUH 3aKIJIIOUeHA
MEXy BEpPOSITHOCTBIO CyOTeparneBTHYECKOH KOHICH-
Tpalyy B odare MHGEKIUN U PUCKOM BaHKOMHILIMH-UH-
OynupoBaHHOW Hedponarnu. OTCyTCTBHE NPSMBIX
CPaBHHTENIBHBIX HCCIICIOBAHUH DPEXUMOB IPHMEHE-
Hus 110 750 Mr kaxkabsle 8 yacoB U 1o 1000 Mr xaxkabie
12 gacoB He MO3BOJIIET 00OCHOBATH BBIOOP CTpaTernu
«Ooree JacThIX WM O0sIee BEICOKHX) J103.

HABJNNIOOATENTbHOE NCCITEJOBAHWE
OBSERVATIONAL STUDY gy

Lenb uccnepoBaHus (Objective) — cpasuuts
3(pPEKTUBHOCTh JTOCTIKCHHS IIEIEBOTO 3HAYCHUS
TUTOIAAN TI07 (papMaKOKHHETHIECKOW KpUBOWU M 0e3-
OIIACHOCTH [IBYX PAa3JIMYHBIX PEKHMOB ITO3HPOBAHHS
BaHKOMHUIIMHA y IANUEHTOB ¢ HHQEKIMSAMH KOCTEeH
U CYCTaBOB.

Martepuansbl u Mmetoabl / Materials and methods

B npocnexTrBHOE HaOIIONATEIFHOE UCCIIEIOBAaHUE
6put0 BKITFOYeHO 20 marmeHToB. Kpurepmsmu BKITIO-
4YeHHs OBUTH: KEHCKHI TI0J, BO3pacT oT 35 mo 65 mer,
HajlM4Me IIOKAa3aHWI K Ha3HAYCHUIO BAaHKOMMIMHA,
IUIAaHUPYETCs! IPOBEACHHE CAHUPYIOLIEeH Ollepaliy 110
HOBOJLy XPOHHYECKOTO OCTEOMHENINTA W/WIIN UMILIAH-
TaT-aCCOMMPOBAHHON MH(GEKINN W/ WHEKIHOH-
HOTO apTpuTa, JOKaJIU3alus WH(EKIHH — JIMHHbIC
TpyO4aThle KOCTH WM KPYIIHBIE CYCTaBBl BEPXHEH HIIH
HUKHEN KOHEYHOCTH.

Kputepusimu HeBKIIOYeHUST OBUTH (aKTOPHI, CIO-
coOHBIE OKA3bIBATH 3HAYMMOE BIUSHIE Ha (papMaKkoKH-
HETHYECKHE XapaKTepPUCTUKH: Macca Teaa MeHee SO Kr
i 6onee 100 KT, amMmmyTarwst KOHEYHOCTH, CHIDKCHHE
BBIACIUTENBHOH (YHKIIMU 10YeK (YPOBEHb KpeaTHHU-
Ha CBIBOPOTKH CBEIIIEe 80 MKMOJIB/IT), HANWYHE JTI000TO
JMarHOCTHPOBAHHOTO 3a00JIeBaHMs MOYEBBIICIUTEIb-
HOIl CcHCTEeMBI, Ha3HA4YeHHE JICKapCTBEHHBIX IIpera-
PaToB WIIM NX KOMOMHAIMI ¢ BBICOKMM IIOTEHIIHAIOM
HE(POTOKCHYHOCTH, aHEMHUSI CPEIHEH CTENEeHHU TsDKe-
ctu (remorobun menee 90 1/1); BBIpakeHHAS THUIIO-
nporenHemus (obumii Oemok Hike 60 /1), TSHKETOE
CONyTCTBYIOIIEEe 3a00J€BaHUE WIM KIMHHYECKH He-
CTa0WIBHOE COCTOSIHUE ITallMeHTa — CEICHUC, CeNTH-
YEeCKUH IIOK, JEKOMIICHCALUs JIIOOBIX XPOHHYECKHX
3a00JIeBaHUIl.

B coorBeTcTBHM CO CTAHIAPTHBIMHU JIOKAJILHBIMH
HPOTOKOJIAMH, IIPUHATHIMU B KIIMHUKE, BCE IAL[HEHTHI
HEPHOIIEPALIIOHHO PYTHHHO IOTyYald 3MIIMPUYECKH
WHQY3NOHHYIO aHTHOAKTEPUANIBbHYIO TEpAlUi0 BaH-
KOMHUITMHOM U 1edonepazonoM+ [cympOaktam]. BHy-
TPUBEHHOE MH(Y3MOHHOE BBEIICHNE BAaHKOMHMIIMHA Ha-
YMHAIM MHTPAONEPALMOHHO IIOCIE B3STHS TKAaHEBBIX
6monTaroB st MBU. [TanmeHTs! OBITH pacipeneieHb!
Ha J1Be Tpymmbl Mo 10 9eroBeKk B 3aBHCHMOCTH OT pe-
JKMMa JO3UPOBaHUS BaHKOMHILMHA. B rpynme 1 Harpy-
3049Has J03a BaHKoMuIKHA («BaakoTep AD», mOpomok
750 mr, mpomsBoauTens «Andapmay, PD) cocrasisina
1500 M1, monmepskuBatomas — 750 Mr xaxkaple 8 wa-
COB, B T€UCHHE 7 CYTOK IAL[MEHTHI [IOJTyYajIy [Ipernapar.
B rpymme 2 narpy3ouHast 103a BaHKOMHIIMHA («BaHKo-
MUy, Tuoduimsar 1000 M, mpomsBoauTens «ber-
Menmnpemnapats», PB) coctasmsa 2000 mr, moxaepxu-
Baromast — 1000 mr, kaxaeie 12 yacoB, TakKe B Tede-
Hue 7 cyTok. H(Y31I0 Harpy309HOH 0361 BBITOTHSIIN

1 https://heiromed. de/wp-content/uploads/2024/01/Breakpoint Tables-01.01.2024
2 HMHcrpykuus 0 MEITUIMHCKOMY IpHUMeHeHHIo npenapara «Bankomurmny (PY Ne JICP-000126/09).
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HABJIIOOATENbHOE NCCNEOOBAHUE
m_ OBSERVATIONAL STUDY

B TedeHue 90—120 MUHYT, TPOIOIDKUTEIHHOCTH HH(DY-
3HU MOJJICPKUBAIONINX /103 Obu1a 60 MUHYT.

Kpome T0OTO, B COOTBETCTBUM C JIOKAIBHBIMH IIPO-
TOKOJIAMHM  TIAIIUEHTHI TIONMy4aidn 00e300IuBaronne
mpenaparsl (TpaMasiol, Mapareramoll, KeTornpoden),
MIPOQUIAKTUKY BEHO3HBIX TPOMOOIMOOIMYECKUX OC-
JIO)KHEHMH (HajTenapyH HaTpusl, JadurarpaHa STeKCH-
J1ar), IpoQUIaKTUKY TaCTPONaTHH U KPOBOTCUEHHH 13
KETYA0UHO-KHIIEYHOTO TPAKTA (OMETPa3ol).

Ha TpeTbu cyTku rocie Havana Tepanuy y nanueH-
TOB HCCIIEJOBAJIN YPOBHH BAHKOMHIIMHA B CHIBOPOTKE.
OmnpeneneHne KOHIEHTPALUH BAaHKOMUIIMHA B CBIBO-
POTKE KPOBHM NPOBOJMIM HA >KHUAKOCTHOM XPOMAaToO-
rpade Shimadzu Prominence-I LC-2030C (SInonwus)
METOJIOM BBICOKOI((EKTUBHOM HKHUIKOCTHON XpOMaTo-
rpadun ¢ GOTOMETPUIECKUM AECTEKTUPOBAHUEM B pe-
KHMME TPaJUeHTHOTO dmonpoBanns. Kposb 3abupann
JUISL OTIpEEICHIUs] MAKCUMAJIbHON KOHIIEHTpAalUU BaH-
komunuHa (V) Ipo0y Yepe3 9ac Mocje OKOHYaHHs HH-
(by3uu, 11 ONpeneNieHNns] 0CTaTOYHONW KOHIIEHTPAIuu
(V,) — HemocpencTBeHHO nepen MHQy3Her cremyro-
meil 10361 aHTHONOTHKA. 3a Kpurepuil >ddexTrBHO-
CTH TIPUHSIINA JOCTHKEHHE IIEJIEBOTO YPOBHSI ILIOIIA N
o] (hapMaKOKHMHETHYECKON KPUBOW B TeueHHe 24 4a-
cos (AUC,,) B npenenax 400—-600 4-Mxr/mir. 3HaqeHus
AUC2 , McHee 400 9 MKr/MJI pacleHUBAIN KaK HEIO-
CTaTOYHBIN YPOBEHB, a npeocxozsmue 600 1 MKr/mi
CUUTAJIN U30BITOYHBIM.

Ilokazarenb AUC2 . (24-gacoBast Tutomaap mox dap-
MaKOKHHETHYECKOH KPHBOW) DPACCUMTHIBAIIN, HCXOJS
13 YCIIOBHS, UTO KJIIMPEHC BAHKOMMIIMHA SBISIETCSI IPO-
eccoM mepBoro mopsaka (puc. 1) [12].
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Puc. 1. Ipaguueckoe npeocmasnenue cnocoba pac-
uéma naowaou noo PaApMaKoKUHEMuyeckolu Kpueou
(AUC) no Deng Y et al. 2023
Fig. 1. Graphical representation of the method for
calculating the area under the pharmacokinetic curve
(AUC) by Deng Y et al. 2023
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KoHcTaHTy CKOPOCTH SIMMHUHAIIMH TIEPBOTO MOPSII-
Ka k (= 1/4) Beravcisum o gopmyne k = -In (V/V )/,
TOTAA Mepuod nonyevleedeHus sl KINPEHca pac-
CUMTHIBAIM CleAyromumM obpasom: ¢,, = -ln (0,5)/k.
IIpn pacuére mromanu nox kpusoil (AUC) ucroms-
30BaJM CIEYIOIINE JaHHbBIC: IIPOIODKUTEIBHOCTh
nH(Y3UH, UIUTEIBHOCTh BPEMEHH MEXay HH]Y3H-
AMH, TIOKasatenu V, m V,, xomudecTBo MH(py3ud 3a
cyTkn. KOHIEHTpamuio BaHKOMHMIMHA V, (MHKOBYIO
KOHIIEHTPAIMIO HEIIOCPE/ICTBEHHO B KOHIIE MH(Y3UH)
OTIPENENSIH, SKCTPANoIUpys BO BpeMeHH V, ¢ yuéTom
pacy€THOTO 3HaUeHHsI KOHCTAHTHI-k. O0myto AUC mis
OZIHOKPATHOTO IIMKJIA BBEICHUS PACCUUTHIBAIN Kak
CyMMy JIBYX NoJiel a u b, tne none a = (V. +V )/uuc-
710 uHy3ut*npooondcumenvHocms un@ysuu (4); none
b = (V,-V)/k, npn 3TOM B HalleM Clly4ae KOHLEHTpa-
st V3, COOTBETCTBYIONIAs MOMEHTY Hadasa MHQY3UH
CIIe/lyonIel 103bl BAHKOMHIIMHA COBIIaja CO 3Ha4e-
nuem V2. AUC,  onpenensimu kak cymmy AUC 110 unc-
JIy 1103, TOJY4YEHHbIX MAMEHTOM B TEUYCHHE CYTOK, Ta-
kUM 0OpaszoM, y marmenTos rpynmsl 1 AUC,, = 3*4UC,
y nmanueHToB rpynmnsl 2 = 2*4UC.

Be3ornacHOCTh OLIEHNBAIIH 110 OTCYTCTBHIO KO>KHBIX
U TIOCTHHBEKIIMOHHBIX HEKENaTeNIbHBIX PeaKknnii, CHH-
JKEHUS JIMype3a, 1a00paTopHbIX MPU3HAKOB HEPPOTOK-
CHYHOCTH W TE€MAaTOJIOTMYECKOH TOKCHYHOCTH BaHKO-
munuHa. KinuHugeckuil aHamu3 1 OMOXMMHYECKOE HC-
CJIC/IOBAHNE KPOBH BBITIOJNHSUIN B IPEJONEPAOHHOM
Hepuojie M Jlajiee Ha 7 CyTKH mocie ornepanuu. [mm-
TENBHOCTh HAOMIONICHNS COCTaBMiIa 7 CyTOK (JI0 OKOH-
YaHUsI Kypca CTapTOBOW SMIHMPHYECKON aHTHOWOTH-
KOTEpanuu), HO y OAHOW NMAIMeHTKH ObuIa IMPOJJIeHA
70 13 cyTOK, T.€. 10 BBIITUCKU U3 CTALOHAPA, B CBA3U
C Pa3BUTHEM HEXeJaTeIbHOH JIeKapCTBEHHON PEaKIUH.

[TepBuuHbBIE TaHHBIC TAMEHTOB PETUCTPHPOBAIN
B 3JIeKTpOoHHBIH xypHat MS Excel. [lanee crarucru-
YecKylo 00pabOTKy COOpaHHBIX MAHHBIX BBITOIHSIIN
Ha mporpaMMHOM obecrieyennn IBM SPSS Statistics
Bepcust 27. IIpoBepKky Ha HOPMaJIbHOCTh pacipesesie-
HUSI IaHHBIX ITPOBOJIMIIN € TOMOIbI0 KpuTepus [1lanm-
po-Yuiika. ITockonbKy He Bce n3MepsieMble IT0Ka3aTenn
UMEJH paclipeielieHne ONM3Koe K HOPMAIbHOMY, TO
Mepol IEHTPAIBLHON TEHJICHIMHU NPHUHSUIN MEANaHy
(Me) u MexKBapTHIBHBIA HHTEpBan (Q —Q,), KpuTe-
pHEM CTaTUCTUYECKOM 3HAYMMOCTH NMPUHHMMAIN KpH-
Tepuil ManHa-YutHu u > IlupcoHa, naHHBIE CUMTATH
craTucThyecku AoctoBepHbIMU 1ipu p <0,05. Koppens-
IIMOHHYIO CBSI3b OLIEHUBAJIN C TOMOIIBIO KO3 DHUIINEeH-
Ta paHroBoii koppemsunu Crimpmena (r), cmry Koppe-
JSIMY MHTEPITPETHPOBAIIN 110 MIKaie Yeqmoka.

Pesynbrathbl / Results

[TarmenTku obenx I'pynin Ha MOMCEHT BKIJIKO4YC-
HHs B UCCIICJOBAHUC OBLIIM COTIOCTABHMBI IO AHTPO-
MOMCTPHUYCCKUM XAPAKTCPUCTUKAM. HeCMOTpH Ha
TO, 4TO MEAHAaHa BO3pacTa y MAllUCHTOB B I'pYyIIIIC 1
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HECKOJIEKO MEHbIIe, 4yeM B rpymme 2: 46 (38-61) ner
u 62 (50-63) roma, pa3nuuusi ObUIH CTATHCTHYECKH
HesHaunmbl (p=0,22). Poct cocrasmsn 163 (160-170)
cMm u 164 (162-167) cm, a macca Temra — 70 (60-85)
kr u 71 (63-77) KT B IepBOH ¥ BTOPOI rpymnmax, CoOT-
BETCTBEHHO.

C-peakTUBHBIN OCIOK, SBIIOUIHIACS TUHAMAIHBIM
1 YyBCTBHUTEIBHBIM MapKepPOM aKTUBHOCTH BOCIIAJIH-
TENIPHOM peaknnu Kak OIHON M3 Hamboiee BO3MOXK-
HBIX NPUYMH OCTPOro MOBpexIeHus nouyek [13-15],
HaXOJIWJICS B NpEZeax 3Ha4eHUH, KOTOpbIe XapaKTep-
HBI JUIS TTAIMEHTOB C XPOHMYECKOH OPTONEAMYECCKON
nHpeknuei 0e3 reHepann3alyu Mporecca, BBIBICH-
HBIE MEXIPYIIIOBBIC pa3inuusi ObUIM CTATUCTUYECKU
HezHaunMbl. Cpei OCHOBHBIX IIOKa3aTelel KIeTod-
HOTO COCTaBa KPOBM M OMOXMMHYECKHX ITOKa3aTelen
CTaTHCTHYECKH 3HAUYMMbIC OTIIMYMS HUMEIHCh TOJIBKO
M0 KOJIMYECTBY TPOMOOIIMTOB U YPOBHIO 00IIero Oe-
Ka KpOBH, HO 3TH 3HAUCHMS HAXOIWIUCH B Ipejenax
pedepeHCHBIX MHTEPBAJIOB IOKa3aTelell M HE MOIJIO

HABJNNIOOATENTbHOE NCCITEJOBAHWE
OBSERVATIONAL STUDY gy

0Ka3aTh CYIIECTBEHHOTO BIMSHUS HA (PAPMAKOKHHETH-
Ky Ipernapara. YpOBHH KpeaTHHHUHA KPOBH U KIIMPEHCA
KpEaTMHUHA B TPYIIax CpPaBHEHHsI HA MOMEHT BKIIIO-
YeHUs B UCCIIeJIOBaHNE OBUIM COMOCTaBUMBI (Ta0I. 1).
B rpymmie 1 u 2 mpomomKUTENbHOCT Olepanui 1 00b-
€M KpOBOIIOTEpH TAKXKE 3HAYMMO HE Ppa3INYaInCh
U cocTaBmIN cooTBeTcTBeHHO 170 (135-208) MuH mpo-
tuB 127 (75-160) mun (p=0,145) u 500 (400-700) mu
n 450 (300-600) M (p=0,529).

MexrpynmnoBoe cpaBHeHHE (DapMaKOKMHETHYe-
CKHX IapaMETPOB MOKA3aJI0 HAJTMYHE CTATUCTHUECKH
3HAQYMMBIX PA3IMYUN 10 OCTATOYHON KOHIIEHTPAIUH
BaHKOMHIMHA (Tabn. 2). MUHHMaNBHBIH ypOBEHB
AUC,, cocrasun 237 u-MKr/miI. MakcuMaibHOE 3Ha-
genre AUC,, — 1028 u-Mkr/mMi ObUIO 3aperucTpu-
POBaHO Yy €IMHCTBEHHOW MAalMEHTKH C He(pomaTHei.
Kpome »storo, emé y IByX MAalMEHTOK OBUIH 3ape-
TUCTPUPOBaHbl Onmuskume K oTomy 3Hadenns AUC,,
(927 m 1023 9-MKT/MIT), OTHAKO Y HUX IPU3HAKOB HE(-
ponariy He ObLIO BBISBICHO.

Tabnuua 1. Uccnepyembie nabopatopHbie Nokasatenu B A00OMepaLMiOHHOM NMepuoge B ucciesyeMbix rpynnax

Table 1. Laboratory parameters studied in the preoperative period in the study groups

Mokasartenb Pei‘:ﬂi';c::'e lpynna 1 lpynna 2 p

CPB, Me (Q1-Q3), mr/n 0-5 24,3 (8-44,5) 8,2 (0,7-29,6) 0,28
O6wwin 6enok, Me (Q1-Q3), r/n 66-87 80,3 (75,5-82,7) 72,3 (68,9-75,6) 0,005*
KpeatHuH, Me (Q1-Q3), MKMOnb/n 44-80 57,5(53-61) 52,5 (45-62) 0,353
,'fﬂ”e“(rg:'fég)e%‘j'f/'::;é >75 111,6 (105,8-137,4) | 128,7(107,4-154,1) | 0,481
Nenkountsl, Me (Q1-Q3), n*10°/n 4-9 7.7 (6,3-9,1) 6,8(5,2-7,8) 0,315
TpomboumTsl, Me (Q1-Q3), n*10°/n 150-400 359 (337-395) 236(213-320) 0,015*
femorno6buH, Me (Q1-Q3), r/n 120-160 121 (114-130) 117 (103-122) 0,28
SputpounTtsl, Me (Q1-Q3), n*10'2/n 3,9-5 4,4 (4,2-4,7) 4,2 (3,7-4,5) 0,089

Mpymedarums: CPb — C-peakTuBHbIA Benok; * — pasnunyms CTaTUcTU4eCKmn OCTOBEPHBI.
Notes: CRP — C-reactive protein; * — differences are statistically significant.

Tabnuua 2. dapmakokMHeTMYeCK e NokasaTenu B UccregyemMbixX rpynnax
Table 2. Pharmacokinetic parameters in the study groups

MokasaTtenb lpynna 1 lpynna 2 P
V,, Me (Q1-Q3), Mkr/mn 44,6 (37,6-51,3) 48 (33,2-68,5) 0,631
V,, Me (Q1-Q3), Mkr/mn 12,8(10,4-17,1) 5,3(4,5-9,1) 0,002*
AUC,,, Me (Q1-Q3), 4mKr/mn 698,8 (566,9-755,6) 636,9(432,5-749,1) 0,684
HepocratoqHsin AUG, ,, (n) 1 2
Llenesont AUC,,, (n) 2 3 0,7
N36bITo4HBIN AUC, ,, (N) 7 5

MprmMedaHume: * — pasnnymsa CTaTUCTMYeCcK JOCTOBEPHbI.
Note: * — differences are statistically significant
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Ha 7 cyTku nociie onepanny 1 Havaia aHTHOMOTH-
KOTEpaIruy MeXy TpylramMyu He HaOII0faloch CTaTH-
CTUYECKU 3HAYMMBIX Pa3JINuuil B YPOBHE HCCIETYEMBIX
nabopaTopHBIX TIOKa3aTeneit (Tadn. 3). B kimmHnYeckoM
aHaJIM3€ KPOBU OTCYTCTBOBAJIM IPU3HAKN MEIUKAMEH-
TO3HO OOYCJIOBICHHOW T'€MaTOJIOTHYECKOH TOKCHY-
HOCTU. BblsiBieHHas aHemusi oT JIEFKOM 10 CpeiaHei
CTENEeHU TSHKECTH, TAK XK€, KAK U THUIIONPOTEHHEMHUS

TPAKTOBAJIUCH KaK IOCTIEMOpparnieckue H3MeHe-
Hust. Hexkoropoe noseimenue ypoBHst C-peakTHBHOTO
0eJKa OTHOCHTEJIBHO JOONEPAIIMOHHOTO YPOBHS, PH
HOPMaJILHOM YPOBHE JICHKOIINTOB, OBIIIO 00YCIOBICHO
Hecrienu(puueckoii BOCHaINTENbHON peakiiel Ha ome-
PalMOHHYIO TPAaBMY. YPOBEHb KpEaTHHHWHA M €TO KIIH-
peHCa He UMENH 3HAYMMON JMHAMUKH B HCCIIETyEeMbIX
rpyImax.

Tabnuua 3. Uccnepyembie nabopaTtopHble Nokasarenu B nocjieonepalioHHOM nepuoge

Table 3. Laboratory parameters studied in the postoperative period

Moka3sartenb lpynna 1 lpynna 2 p
CPB, Me (Q1-Q3), mr/n 23,8(14,1-32,1) 12(5,2-51,7) 0,315
Obwwin benok, Me (Q1-Q3), r/n 62,3 (56-63,1) 56,8 (53,6-62,3) 0,218
KpeatnHuH, Me (Q1-Q3), MKMONb/N 51(46-62) 47 (40-53) 0,143
KnupeHc kpeatnHiHa, Me (Q1-Q3), M5 /MuH 120 (104-146) 138 (129-168) 0,28
Nenkoumtsl, Me (Q1-Q3), n*10°/n 6,4 (4,7-7,4) 4,9 (4,4-6,1) 0,436
TpomboumTsl, Me (Q1-Q3), n*10°/n 307 (259-341) 247 (218-304) 0,143
femorno6buH, Me (Q1-Q3), r/n 92,5(81-98) 94,5 (90-100) 0,481
SputpoumnTsl, Me (Q1-Q3), n*10'?/n 3,4(2,9-3,5) 3,3(3,1-3,4) 0,971

MpumMedaHne: CPE — C-peakTnBHbIN Genok.
Note: CRP — C-reactive protein.

Ha 7-e cyTku mocie onepanuy ycTaHOBJICHA CTa-
tuctrdecku 3HaunMas (p=0,042) KoppensAIHoHHAS
cBs3b (r = 0,458) cpemHell CHIIBI MEXIY OCTATOYHOMN
KOHIICHTPAIMN BaHKOMHIIMHA ¥ YPOBHEM KpeaTHHHHA
B CBIBOPOTKE KPOBH. [IpH 3TOM KOPPEISILUOHHON CBS-
31 MEXXAY KIMPEHCOM KpEaTHHUHA U CBIBOPOTOYHBIMU
KOHLEHTpAUMsAMH BaHKOMHUIIMHA WJIH €ro AUC2 , HE
OBIIO BBISIBIICHO, YTO MOTJIO OBITH O0YCIIOBICHO MaJIbIM
YHCIIOM HAOIIOACHUH B TPyTIax.

B omnom cityuae B rpynme 1 ObUI0 AMAarHocTHpo-
BaHO Pa3BUTHE HE(PPONATHH, IPEIOIOKHUTEIHHO CBS-
3aHHOI ¢ BaHKOMHMIMHOM. HexenarenpHas peaxums
pa3Buiack y naurentku P. 51 roga, maccoii rena 86 K,
poctoMm 174 cM, mOCTyNUBIIEH AJis CAHUPYIOIIEN Olle-
panuu Ha HIWKHEH koHeyHocTH. [TanmenTtka He nmena
3a00JIeBaHNI OPraHOB MOYEBBIJICITUTEIBHON CHCTEMBI.
OOpammaer BHHMaHue OOJbIIAs MPOAOIDKUTEIBHOCTh
orepatuBHOTO BMemarenbeTBa (330 MuHYT) ¢ OOIB-
oM 00béMoM kpoBomotepu (1200 mur). Ha 3 cytkm
y TAMEHTKH YPOBHU V| 1 V, cocTaBuim 56,2 MKT/MIT
u 30,6 MKI/MJ, COOTBETCTBEHHO, ITOKa3aTellb AUC,,
cocraBun 1028 u-Mkr/Mi. B cpouHom mopsinke ObLTO
BBINOJTHEHO HCCIIEI0OBAHNE KPOBH, BBISIBICHO: aHEMUS
CpeIHEeH CTENeHH TSHKECTH — TeMorioomH — 81 1/,
THIIOTIPOTEHHEMHUsT — OO0 Oenok — 63 1/, Kpea-
TUHHUH CHIBOPOTKH KPOBU — 147 MKMOJB/I, KIHPECHC
KpeaTHHUHA CHU3WICS JI0 55 MII/MHUH, T.€. 3apeTrucTph-
POBaHO CHIDKEHHE KJIMpEHca KpeaTHMHHHa Oojee yeM
Ha 50 % OT MCXOQHOrO YpPOBHS, YTO COOTBETCTBYET

PeanbHan knnHMYyeckas NpakTnKa: AaHHble U oKa3aTenbcTBa 2026 Tom 6 N22

38 Real-World Data & Evidence 2026 volume 6 no. 2

COBPEMCHHBIM KpPUTCPUSIM BaHKOMHUIIUH-UHIYIHPO-
BaHHOT'O OCTpOro noppexiaeHus noyek [16]. Tepanus
BaHKOMHIIMHOM ObIIa TpeKpalmieHa, aHTHOAKTepUaIb-
Hasi Tepanusi ObUIa CKOPPEKTHPOBAaHA B COOTBETCTBHU
C pe3yJbTaTaMiu MHKPOOHOIOTHIECKOTO UCCIICIOBAHNUS
HWHTPAOIIEPAIMOHHBIX 00pa3IOB; MPOBOAMIACH CHM-
nToMaTH4ecKas Tepanus. [lanmenTka Oblia BBITICAaHA
Ha 13 cyTku mocie onepanuu ¢ MOJOXKUTEIbHON AU-
HAMHUKOM.

O6cyxpaeHune / Discussion

Hamre mccrnenoBanne He MOKa3alno0 CTaTUCTHYCCKU
3HAUUMBIX PA3IHYUI KaKk ISl CpEAHEH TCHICHIINU T10-
kazarenss AUC,,, Tak ¥ Ui 4aCTOThI €r0 TOMNa/IaHus
B TIPEJICNBI [IEJIEBOTO JIMaa30Ha MEXKIy UCCIICITyeMBbI-
MU TpynnaMmu. Ho mpeBhIlieHre 1eJIeBOT0 Arana3oHa
BCTPEYAJIOCh Yallle, YeM JOCTIIKCHHE [IEIeBhIX 3HAYe-
HuM: B rpymnme 1 — B 3,5 pasa, B rpynne 2 —B 1,5 pa3za.
AHanorn4yHass TEHICHIHUS K IPEBHIINICHUIO IEIEBOTO
ypoBHS (hapMaKOKHHETHYSCKUX XAPAKTEPUCTHK IPH
MIOTBITKAX WHTCHCH(UKAIIMKA pPEXHMa JTO3UPOBAHUS
ObLTa omMcaHa HAMH| paHee [2, 6].

Henoctuwxenue LeneBoro ypoBHs AUC24 y naunu-
€HTOB B rpymmax | u 2 HaOM0maIoch COOTBETCTBEHHO
B 10 u 20 % ciydaeB. DTO CyIIECTBEHHO HMXKE, YEM,
eciu ObI MBI UCIIONIB30BANIM KaK IIEJICBON MOKa3aTellb
OCTaTOYHYO CBIBOPOTOYHYIO KOHIICHTPAIIEO BAHKOMH-
[[{HA, B TAKOM CITydae B rpymIe | He JOCTUTaH [eie-
BOro ypoBHs 60 %, a B rpynmne 2—100 % nanueHTtos.
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B Hamewm ucciieoBaHUN CTaTHCTHYECKH 3HAYUMAast
CBsI3b IapaMeTpoB (PAPMAKOKMHETHKH BAaHKOMUIIH-
Ha ¥ TIOKa3aTeJied COCTOSHMS MOYEK MMEJAch TOJIBKO
MEXy YPOBHEM KpEaTHHHHA W OCTATOYHOM CHIBOPO-
TOYHON KOHIIEHTpanne BaHKOMHUIIMHA, YTO BO3MOYKHO
CBsI3aHO C HEOONBIIMM OOBEMOM M OJHOPOAHOCTHIO
CPaBHHMBAEMBIX I'PYIII. DTO COOTBETCTBYET PAaHHUM pa-
60Tam, B KOTOPBIX YKa3bIBAIOCh Ha OOJIbIIIee 3HAUYCHNE
HMMEHHO OCTAaTOYHBIX KOHIICHTPAIMH BAHKOMHUIIMHA KaK
MIPEIUKTOPa OCTPOTO MOBpexkaeHus mouek [17]. B 6o-
Jiee TIO3/THUX HMCCIICOBAHUSAX MTPUBOAATCS apTyMEHTBI
0 Oosbeit Han&XHOCTH 1TOAOOPA J03bI BAHKOMHIIMHA,
Ha OCHOBaHMH ONpPEJENCHNs TUIOMAAN oA (hapMaKo-
KUHEeTH4YeCKoi KpuBoii [16, 18].

W3mepsieMble  CHIBOPOTOYHBIE  KOHIICHTPALMN
" (Wau) pacuéT IUIOMaau Mo (papMaKOKHHETHIECKOM
KpuBOH, a Takxke e€ orHomienne k MUK npencrais-
FOTCSI IOCTYTTHBIMH ¥ OTHOCHTEJIFHO ITPOCTBIMHU CHOCO-
6amu 1715t TO100pa ONTHMAIIBHOTO PEXUMA JI03UPOBa-
HUSL U KOHTPOJIS ero 3P (PEeKTUBHOCTH 1 OE30I1aCHOCTH.
IIpennonaraercs, uro pacu€ér AUC u 0CHOBaHHOE Ha
9TOM IOAXOJE JIO3MPOBAHUE BAHKOMUIIMHA ITO3BOJIAT
s QeKTUBHEE MpPEAyNpexIaTh pa3BUTHE BAHKOMH-
OUH-WUHAYIIPOBaHHOU HepormaTuu [19].

Jns onTUMM3anMM pEXUMa JIO3MPOBAHUSI PEKO-
MEHJYIOT TaKkKe IPHUMEHEHHE OTHOLICHHUS IUIONIa-
JI1 10/l KPUBOM «KOHLEHTpauusi-Bpems» 3a 24 yaca
k AUC, /MUK, xoTopoe mporHosupyeT 3(QeKTns-
HOCTh BAaHKOMHIIMHA TIPH HAUMEHEE BEPOSITHOM PHCKE
He(POJIOTUYECKOIl M TeMaToJOTHYECKOM TOKCHYHO-
cti. B nccnenoBanum, MOCBSIIEHHOM JIYEHHIO OaK-
TEepUEMHUH, BBI3BAaHHOW METHLWUINH-PE3HCTCHTHBIMU
S. aureus (MRSA), ObUIO MOKa3aHO, YTO OTHOIICHHE
AUC24/MI/IK oT 400 4"MKI/MJI W BEIIIE, aCCOLUUPO-
BaHO C HaWOOJbBIICH KIMHUYECKOU dPPEKTUBHOCTEIO.
MakcuMaabHBIM TIOPOTOM, 32 KOTOPBIM 3HAUYUMO I10-
BBIIIACTCS PHUCK HE(YPOTOKCHYHOCTH cuuTaroT 600
Y-MKI/MJI. DTH 3HA4YCHUsS] JOCTIKHUMBI OOBIYHO IIPU
ycrmour, utro MUK He mpespmmaer 1 mir/mon. [20].
Takxke HM3BECTHO, YTO MHHHUMAJBbHBIA YPOBEHb JlaH-
HOTO TIOKa3aTelsIX U JOCTHXEHHUs 3(QPEeKTUBHOCTH
BAaHKOMHIIMHA NPOTUB MH(MEKIMH, BHI3BAaHHBIX IPYTH-
MH [aTOreHaMH MOXKET OBITh HIDKE: JUIS KOoaryjaa3oHe-
TaTUBHBIX cTa(hMIOKOKKOB — He MeHee 300 4-MKr/Mi,
IIPY SHTEPOKOKKOBOW OAKTEPHEMHH IIEJICBOE 3HAUCHHE
AUC, 4/MI/IK JIOJKHO OBITH He Hrbke 389 u-Mir/mi [21,
22]. OgHaxko Ha JaHHBIA MOMEHT B OTHOLIEHUHU Koary-
Ja30HETaTHBHBIX CTA(MIOKOKKOB HE IIOJMYYEHO JlaH-
HBIX, CBHJIETEJILCTBYIOIINX O 3aBUCHMOCTH MCXOJa OT
BemanHbl oTHomenus AUC, /MUK [23]. Takum oOpa-
30M, HEOOXOMMOCTh 1OAOOPA 03B JUIS TOCTHXKCHHUS
HEOOXOAUMOIr0 COOTHOIIEHUS AUC, 4/MI/IK B 0OJIBIIIEH
CTEIICHN OINMPAETCsl Ha JI0KA3aTeNIbCTBA, MOITyYCHHBIE
TIPY M3yYCHNH OTAENbHBIX MH(EKIM KpoBoTOKa. Be-
muunHa xxe camoid MUK MoxeT 3HaYMTENbHO BapbUPO-
BaTh (B 1,5-2 pa3a) B 3aBUCUMOCTH OT UCIIOJIE3yEMOTO
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METO/Ia OTIpEeICHUs] — e-test MM METOJ CepUITHBIX
passenenuit [16]. Cienyer 3aMeTUTh, YTO BO MHOTUX
cilydyasix OBIBaeT JIOCTATOYHO MPOOJEMATHYHO JOKa-
3aTh 3HAYMMOCTH BBICOKMX KOHIEHTPALMI BAHKOMHUIIH-
Ha B YJIYYILIEHUHU KJIMHUYECKUX UCXOI0B [24].

Mexty TeM IMPOKOE NMPUMEHEHHE BAaHKOMHUIMHA
JUISl JIGYCHHS OPTOIEANYECKNX MH(EKINi, TaKuX Kak
OCTEOMHUEJIHNT, MEPUNPOTE3HbIE ¥ WMIUIAHTAaT-ACCOLH-
nupoBaHHbIe MH(EKINH, MOOYyXKIaeT K HACTOHYMBBIM
TIONCKAM TEPANeBTUUECKON TAaKTHKNH M OOBEKTHBHBIX
apamMeTpoB 110100pa /103bl, TIO3BOJISIONINX T00MBATH-
Cs1 JTyYIIer0 HACBIIECHNSI aHTHOMOTUKOM KOCTHOHM TKa-
HU B 00acT MH(EKINOHHOTO OdYara M JIOCTHKEHUS
a¢pdexruBroro coornomenust AUC/MUK. Tlpu stom
CJIe/lyeT YYUTHIBATh, YTO NMPOHUKHOBEHHE ITperapara
B KOCTh cocTaBisier nopsiika 40 % OT ero chlBOpo-
TOYHOTO YPOBHSI, OHAKO JAHHBIA ITOKA3aTeIb MOMKET
B 3HAYHUTEIILHOM CTETICHN BapbUPOBATh B 3aBUCHMOCTH
OT BAaCKYJISIpU3AIMM M THIIA KOCTHOM TKaHW (ryOuaras
WIH KOpTUKabHAs) [25, 26]. IMeroTCs JaHHBIE, O TOM,
YTO TEHETPalHs BAaHKOMHUIMHA B TMEPUUMIUIAHTHYIO
o0racTh M 04ar OCTEOMHUENNTa, HU)KE, YeM B MHTAKT-
HYI0 KOCTHYIO TKaHb [27], YTO MOXET BbI3bIBATH He-
00XOIMMOCTB TIOJ/IEPXKAHUS TUIA3MEHHBIX KOHIIEHTpa-
uui BaHkoMuuuHa wiu nokasarenst AUC Ha BepxHeit
TPaHMIIE TEPATIEBTUYECKOTO JUaNa30Ha, B TOM YHCIIE 32
cuéT MHTEHCU(HUKALNH PEXXUMA T03UPOBAHMS.

B nacrosimee Bpemst aist OONBIIMHCTBA Tperiapa-
TOB BaHKOMMIIMHA, 3aperHCTPUPOBAaHHBIX B Poccuii-
ckoii denepanuy, yCTaHOBICHBI OYEHb y3KHE PAMKH
JIO3MPOBAHUSL B MpeiesiaX MaKCHMaJIbHOM CTOYHOU
JI03BI paBHOM 2 rpammaM. Tem He MeHee, OpUIIHAITh-
Hast HHCTPYKIUS ofHOTO n3 npemnaparos (PY Ne JICP-
000126/09) comepkuT yka3aHus Ha BOSMOXKHOCTB ITPH-
MEHEHHs CYTOYHOHM H03bl 10 3 TpaMM IpH OakTepH-
AIHOM MEHHMHIHUTE JUISl B3POCIBIX MAlMeHTOB, a €Ile
omxHoro (PY Ne JITI-Ne (003043) — (PI'-RU)) — ocHo-
BBIBACT PEKOMEHIAINH TI0 I03UPOBAHUIO BAHKOMHUIIH-
Ha, UCXOJSl N3 MACCHI Tela IAlEeHTa U MOHUTOPHHTA
CBIBOPOTOYHBIX KOHLEHTPALMK Ipenapara, W orpa-
HUYUBACT TOJBKO MAaKCHMAJbHYIO PA30BYIO0 JI03y —
2 rpamma.

JUis BaHKOMHIIMHA HE CyNIECTBYyeT aOCOIIOT-
HO «0€30macHOr0 KOPHUI0pPa» KOHIEHTpAIUH, Korna
MIOJTHOCTBIO OTCYTCTBYET BEPOSTHOCTH TOKCHYHOCTH.
Onnaxko, yposenb AUC,, Bbime 600 9 MKT/MII HIn
MHUHHMMAaJIbHAsl KOHLIEHTpAIMs BbIIIE 15 MKr/mi acco-
IIUUPYIOTCSI C TOBBILIEHHBIM PHUCKOM HE(POTOKCHY-
Hoctu [28, 29]. Ucxoas U3 3TUX OPUEHTUPOB MalUEH-
TBHI TPYHIIBI 2 UMEJTH MEHBIINI PUCK BOSHUKHOBEHHUS
HedpormmaTuu.

PaccmarpuBas ciydait HepomaTum y OHHON w3
MAMeHTOK, BKJIIOYEHHOH B HAIle MCCIIENI0BAHNE,
CJIelyeT y4ecTh HAJIIMYWe y JIAaHHOW MAIMEeHTKH J0-
MIOJTHUTENBHOTO (PAKTOPa PHUCKA OCTPOTO MOPAKEHUS
MOYEK — 3HAYUTEIBbHONH KPOBOIIOTEPH, CIIOCOOHOM
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HETaTUBHBIM 00pa3oM BJIMATb Ha BBIICIUTEIBHYIO
¢yuknuo mouek [10, 30, 31]. Bopoyem, B mpyrom ciy-
yae ¢ MacCUBHOM MHTpAOIIEpallMOHHON KpOBOIIOTEpEn
(3100 mur) HE OBLIIO OTMEYCHO pa3BUTHE He]poIaThu,
TaKKe KaK 1 B JIBYX JIPyTHX CIIydasix, KOT/a IoKa3arelb
AUC, /MUK cocrapun 926 u-Mkr/mi u 1023 a-MKr/mi,
MpI nosiaraeM, 4To 3a MCKJIIOYEHHEM IpEeJICYIECTBY-
IOIETO CHIDKEHUS! (DYHKIMH TT0YEK, Mpodne (HaKTopbl
pHCKa HE MOTYT OBITh OOJHMTaTHBIMH IPEANKTOPAMH
pasBuTusl ocTpoil Hedpomaruu. B cBoro ouepenp mx
HaJIM4ue ¥ TeM Oosiee MX KOMOMHAIMS y MalueHTa
JIOJDKHBI TTOBBIIIATh HACTOPOKEHHOCTh KJIMHHIIUCTA
W ONpEAeTATh TAaKTUKY JHHAMHYECKOIO KOHTPOJIS
B IIPOLIECCE JICUCHHSI.

B HacTosmiee BpeMsi IPEATIOKEHBI pa3InYHbIC
METOJMKH OIEHKM (YHKIMH IIOYeK M pacdéra J03bl
BAaHKOMHIIMHA. B WacTHOCTH, 1MOKa3aHa BO3MOXXHOCTh
MIPUMEHEHHSI HOBBIX (DAPMAKOKHMHETHYECKHX MOJIe-
sieit B knuHuke [32]. [TockonbKy pacuér miomanau noa
(hapMaKOKMHETHYECKOM KPUBOI 3a 24 4ac MOXKET OBITh
BBINOJHEH C HCIOJIb30BAaHUEM Pa3lINYHBIX CIIOCOOOB,
UX pe3yabTaThl MOTYT Pa3IM4aThCs U BIMATH HA COOT-
HOILIEHHE AUC2 4/MI/IK [33, 34]. Hacrosiee uccieno-
BaHME UMEET PsiJl OIPaHUUCHHH, KOTOPbIe HEOOXOIMMO
YUHUTBIBATh IPH MHTEPIIPETALMN pe3yasTatoB. He0ob-
mast BeIOOpka (Bcero 20 MAIMEHTOB) OTpaHMYUBACT
CTaTHCTHYECKYI0 MOIIHOCTh W HE MO3BOJISICT OKOHYA-
TENIBHO CYIUTh O HAJIMYUK WU OTCYTCTBUH Pa3IMIUN
MEXIy Ipynrnamu. Briiouenne B ucciieioBaHUEe TOJb-
KO JKCHIIMH C Y3KHMH KpPHUTepHsiIMH oTOOpa (Bo3pact
35-65 ner, HOpManbHAs Macca Tela, COXpaHHas (QyHK-
LSl TIOYEK, OTCYTCTBHE TSDKENON COMYTCTBYIOIIEH Ta-
TOJIOTUM) YMEHBIIAET BO3MOXKHOCTBH AKCTPAIOIISIIHN
€ro pe3yJabTaroB Ha MYXXUYHMH, MOXWIBIX NalUEeHTOB,
JIMII C O)KUPEHUEM W HapyIICHUSIMH BBIACINTEILHON
¢ynkmmu. Pacuér AUC2 mpoBOmuiIM yHnpomEHHBIM
METOJIOM IO JIBYM TOUYKaM, a HE C IIOMOIIbIO MTOJHOTO
Jorapu(MUYECKOro WIN 0alleCOBCKOTO MOAEIHNPOBa-
HUSI, 9TO MOXET BHOCHUTH CHCTEMAaTHYecKylo OIINO-
Ky. B rpynmax wucnonp3oBanm mpernaparbl pasHbIX

DOMNOJTHUTENTbHAA MHOOPMALINA

Kondaukr nuaTepecon
ABTOpBI 3asIBJISIFOT 00 OTCYTCTBHH KOH(IUKTA WH-
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Yuyacrue aBTopos
Bce aBropbl cpaenanu OKBUBAJIEHTHBIM BKJaJ
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npousBoaurenei («Bankorep AD» n « BankoMunmn),
YTO CO3MaéT JOTONHUTEIHHYI HEONPEAeIEHHOCTD
MIPU CPAaBHCHHUU PEKUMOB. HakoHeI, mamueHTsl moiy-
Yalld COITYyTCTBYIOIIHE HE(PPOTOKCHYHBIC IIPEIapaThl
(HIIBII, medamocmopuHsr), 9TO0 HE MO3BOJISIET OIIHO-
3HAYHO OTHC/IMTh BIIMSHHUE MMCHHO BaHKOMHMIIMHA Ha
pa3BUTHE HEXKEIIATCIHHBIX SBICHUI.

3aknioyeHune / Conclusion

O0a paccMOTPEHHBIX peXHMa JI03MPOBAHUS BaH-
KOMHIIMHA ITOKa3aJl COMOCTaBUMYIO 3(p(heKTHBHOCTH
B JIOCTIDKCHUH EJICBOTO 3HAYEHMS JUTS TUIOMIAAN T10]
(hapmakokuHeTHUSCKON KpuBoil. [Ipm 3TOM, Oonee
WHTEHCHUBHBII PEXUM JI0O3MPOBAHUS BaHKOMHIIMHA,
XapaKTepU3yeTCsl TIOBBIIICHHBIM pPUCKOM pa3BUTHS
HepoToKkcHYHOCTH. lleneBoe 3HaUeHHE OTHOIICHUS
AUC, /MUK He MOXeET ObITh CTPOrO PErIaMEHTHPO-
BaHO, MTOCKOJIBKY TOT PACUETHBIH 1TOKa3aTeNb 3aBUCHT
OT BHJA BO30yANTENs, MUHUMAJILHON MHTHOUpYIOmIei
KOHIIEHTpAllUM BaHKOMHUIIMHA W MeToja e€ pacuéra,
METO/a, KOTOPbIM OblIa paccyMTaHa IUIOMAAb I10[
(hapMaKOKMHETHYECKOI KPUBOH, a TAK)Ke JIOKAIN3anu
MH(EKIIMOHHOTO ovara.

Onpeznenenue ypoBHs OCTaTOYHON ChIBOPOTOYHOI
KOHIIEHTPAllM BaHKOMHIIMHA BO MHOTHX CHTYaIHIX
MOXXET OBITh JOCTATOYHBIM HCCIICIOBAHHEM IS OCY-
IIECTBIICHNS IPETUKTUBHOM OILIEHKN PUCKa HE(YPOTOK-
cnunoctH. Pacuér ornomenns AUC, /MUK Bankomu-
IIHA HAa OCHOBAHMH OTIPEJICTICHUS ABYX KOHIIEHTpaINi
B CBIBOPOTKE y B3POCIBIX MALMEHTOB IEJIECO00pa3HO
BBITIOJIHATh B CTapIINX BO3PACTHBIX TPYIIIAX; IAIH-
€HTOB C OTKJIOHEHHMSMH MacChl Tejla M/WIN pocTa OT
CPEeIHUX JUIs TMOMYJSIIAN 3HAYCHUH; KpOMeE TOTO, IPH
HEOOXOZIMMOCTH TUIAHUPOBAHUSI JUTMTEIBHOTO  KYp-
ca Tepanuy TalUeHTaM C M3BECTHBIM BO30yIUTEIEM
u MUK Bankomuiinna.

C yuéroM HMeEIOIMXCS OTPAaHWYEHHH HCCIIenoBa-
HYS, TTOJIyYEHHBIE IaHHBIE CIEAYET pacCMaTPUBATh Kak
IpeIBapUTeNIbHbIE U TPEOYIOIINE TOATBEPKICHUS B 00-
Jee KPYHHBIX M Pa3HOPOIHBIX KOTOPTAX IAIEHTOB.

ADDITIONAL INFORMATION

Conflict of interests
The authors declare that there is no conflict of in-
terest in connection with this publication.

Authors’ participation
All authors contributed equally to the preparation
of the publication.

Financing
The study was carried out without targeted exter-
nal funding.

myrwd.ru




CBEAEHNA OB ABTOPAX

Bopucos Anexceii MuxaiijioBu4 — Bpad-KJId-
Hudeckuil apmaxosior, PI'BY «HanmonanbHslil Me-
JUIUHCKUHI HCCHe0BaTeAbCKUN LIEHTP TPaBMaToJIo-
run u opronenuu um. P. P. Bpenena», Canxr-Ilerep-
oypr, Poccuiickas ®enepanus

Aemop, omeemcmeennbvlil 3a nePenucKy

e-mail: laennecl@yandex.ru

ORCID ID: 0000-0003-3449-8196

PUHIT SPIN-koa: 2928-4410

KacumoBa Anmna PamuaoBHa — k. M. H., TOLICHT
Kadeapbl KIMHUYCCKOH (GapMaKOIOTHH U TOKA3aTeIIb-
Hoit meauiuHel ®I'BOY BO «Ilepseiit Cankt-IleTep-
Oyprckuil TOCyIapCTBEHHBIH MEIUIMHCKUN YHUBEp-
cuteT uM. akan. W. I1. [TaBnoBay; Bpad-KIIMHUYECKUI
dhapmakonor ®I'BY «HanuoHanbHBII METUITUHCKUN
HCCJIEJIOBATENbCKUI IEHTP TPaBMATOJIOTUU U OPTOTIE-
muu uMm. P. P. Bpenenay, Cankr-IletepOypr, Poccwuii-
ckas Denepanus

e-mail: kasi-alina@yandex.ru

ORCID ID: 0000-0001-6284-7133

PUHII SPIN-kox: 3131-4385

BboxkoBa CBeT/iaHa AHaToJIbeBHA — J. M. H.,
npodeccop, ®I'BY «HarmoHa bHBIA MEIUIIUHCKUN
HCCJIEJIOBATENbCKUI IEHTP TPaBMATOJIOTHH U OPTOTIE-
muu uMm. P. P. Bpenena», Cankr-IletepOypr, Poccwuii-
ckast enepanus

e-mail: clinpharm-rniito@yandex.ru

ORCID ID: 0000-0002-2083-2424

PUHIT SPIN-kox: 3086-3694

INutepatypa / References

1. bBypues A.B., TpsanuunukoB A.C., Epmakos A.M.,
n np. [lepBuuHbIe TaHHBIE JIOKAIBHOTO PETHCTPA
[0 TMEPUNPOTE3HOH HH(EKIUH Ta300eJpPEHHOTO
cycraBa HarnmoHanbHOTO MEIMIIMHCKOTO HCCie-
JIOBATEJILCKOTO ILIEHTpa TPAaBMAaTOJIOIMU U OPTO-
neauu uM. akaaemuka [.W. Wnuzaposa. Tpasua-
monoeus u opmoneous Poccuu. 2024;30(2):16-28.
https://doi.org/10.17816/2311-2905-17431. [Burt-
sev A.V., Tryapichnikov A.S., Ermakov A.M.,
et al. Primary Data from the Local Registry of
Periprosthetic Hip Infection at the National Iliza-
rov Medical Research Centre for Traumatology
and Orthopaedics. Traumatology and Orthopedics
of Russia. 2024;30(2):16-28. (In Russ.).].

2.  Bunknep T, Tpamnym A, Penn H, u np. Knaccu-
(GUKaIUsT U ANTOPUTM JIMATHOCTHKU W JICYCHUS
MIEPUIIPOTE3HON HMH(PEKINU Ta300e1peHHOTO Cy-
craBa. Ipasmamonocuss u opmoneousi Poccuu.
2016;22(1):33-45.doi:10.21823/2311-2905-2016-
0-1-33-45 [Winkler T, Trampuz A, Renz N, et al.
Classification and algorithm for diagnosis and
treatment of hip prosthetic joint infection. 7Trauma-

myrwd.ru

HABJNNIOOATENTbHOE NCCITEJOBAHWE
OBSERVATIONAL STUDY gy

ABOUT THE AUTHORS

Aleksey M. Borisov — clinical pharmacologist,
R. R. Vreden National Medical Research Center of
Traumatology and Orthopedics, St. Petersburg, Rus-
sian Federation

Corresponding author

e-mail: laennecl@yandex.ru

ORCID ID: 0000-0003-3449-8196

RSCI SPIN-code: 2928-4410

Alina R. Kasimova — Cand. Sci. (Med.), associ-
ate professor of the Department of Clinical Pharmacol-
ogy and Evidence-Based Medicine, First State Medi-
cal University named after academician I. P. Pavlov;
Clinical pharmacologist in National Medical Research
Center of Traumatology and Orthopedists named after
RR Vreden, St. Petersburg, Russian Federation

e-mail: kasi-alina@yandex.ru

ORCID ID: 0000-0001-6284-7133

RSCI SPIN-code: 3131-4385

Svetlana A. Bozhkova — Dr. Sci. (Med.), Profes-
sor, R. R. Vreden National Medical Research Center
for Traumatology and Orthopedics, St. Petersburg,
Russian Federation

e-mail: clinpharm-rniito@yandex.ru

ORCID ID: 0000-0002-2083-2424

RSCI SPIN-code: 3086-3694

tology and Orthopedics of Russia. 2016;22(1):33-
45. (In Russ.)].

3.  Kacumona AP, boxxkosa CA, Typanosa OC, u jp.
Br100p aHTHOMOTHKOB JUIsl JICYEHHsI OpTOIE IYe-
CKOM MH(EKUINH, BBI3BAHHOW I'PaMIIOIOKHUTEINb-
HBIMH BO30YIUTEISIMHU, 110 pe3yabraram 12-yer-
Hero HaOmonenus. Tpasmamonozus u opmoneous
Poccuu. 2025;31(2):5-17. doi: 10.17816/2311-
2905-17680 [Kasimova AR, Bozhkova SA, Tu-
fanova OS, et al. Choice of Antibiotics for the
Treatment of Orthopedic Infection Caused by
Gram-Positive Pathogens, Based on a 12-Year
Follow-Up. Part 1: Penicillins, Cephalosporins,
Glycopeptides, Oxazolidinones, Fusidic Acid, Ri-
fampicin. Traumatology and Orthopedics of Rus-
sia. 2025;31(2):5-17. (In Russ.)].

4. Rybak MJ, Le J, Lodise TP, et al. Therapeutic
monitoring of vancomycin for serious methicil-
lin-resistant Staphylococcus aureus infections:
A revised consensus guideline and review by the
American Society of Health-System Pharmacists,
the Infectious Diseases Society of America, the

PeanbHas knuHMYyeckas nNpakTuKa: AaHHble M goka3aTenbctBa 2026 Tom 6 N22

Real-World Data & Evidence 2026 volume 6 no. 2 41




HABJIIOOATENbHOE NCCNEOOBAHUE
OBSERVATIONAL STUDY

10.

42

Pediatric Infectious Diseases Society, and the
Society of Infectious Diseases Pharmacists. Am
J Health Syst Pharm. 2020 May 19;77(11):835-
864. doi: 10.1093/ajhp/zxaa036.

Song X, Han M. Pharmacokinetic/Pharmaco-
dynamic Target Attainment of Vancomycin, at
Three Reported Infusion Modes, for Methicil-
lin-Resistant  Staphylococcus aureus (MRSA)
Bloodstream Infections in Critically Ill Patients:
Focus on Novel Infusion Mode. Front Cell Infect
Microbiol. 2022 Jul 7;12:874401. doi: 10.3389/
fcimb.2022.874401.

Typanosa O.C., Kacumoa A.P., boxkosa C.A.
Ornenka 3¢ QeKTUBHOCTH 1 Oe30nacHOCTH (hapma-
KOTEpaIiuy BAHKOMUIIMHOM y TAIIUEHTOB C OPTO-
neMueckod MH(EKIueld ¢ MOMOIIBI0 METOANKU
TEPAIeBTHYECKOTO JICKAPCTBEHHOTO MOHHUTOPUH-
ra. besonacnocme u puck apmakomepanuu.
2022;10(2):128-138. Doi: 10.30895/2312-7821-
2022-10-2-128-138 [Tufanova O.S., Kasimo-
va A.R., Bozhkova S.A. Therapeutic Drug Mon-
itoring for Evaluation of the Efficacy and Safety
of Vancomycin in Patients with Orthopaedic In-
fections. Safety and Risk of Pharmacotherapy.
2022;10(2):128-138. (In Russ.)].

Rybak MJ, Lomaestro BM, Rotschafer JC, et al.
Therapeutic monitoring of vancomycin in adults
summary of consensus recommendations from the
American Society of Health-System Pharmacists,
the Infectious Diseases Society of America, and
the Society of Infectious Diseases Pharmacists.
Pharmacotherapy. 2009 Nov;29(11):1275-9. doi:
10.1592/phco.29.11.1275.

Rapti V, Giannitsioti E, Spernovasilis N, et al.
The Evolving Landscape of Infective Endocar-
ditis: Difficult-to-Treat Resistance Bacteria and
Novel Diagnostics at the Foreground. J Clin
Med. 2025 Mar 19;14(6):2087. doi: 10.3390/jcm
14062087.

Wheat W, Simiyu B, Andonie G, Bellfi L. Clini-
cal Impact of Vancomycin MIC on Outcomes in
Patients With Coagulase-negative Staphylococcal
Bacteremia. Clin Ther. 2024 Jun;46(6):444-450.
doi: 10.1016/j.clinthera.2024.01.012.

[Mak IO.I., Arymaes .M., Kagsipo 3.A., ®a-
uues M.B. OObeM HHTpAONEpariOHHOW Kpo-
BONOTEPH M (YHKIMOHAIBHOE COCTOSHHE II0-
YeK IPU Pa3IMYHBIX CHOCO0aX XHPYPrHYECKOTO
JIEYCHUs] KPYIHBIX M CIOKHBIX KaMHEH IOYeK.
DKcnepumenmanbas U KIUHUYECKAs YPONO2Us
2023;16(3):165-171. Doi: 10.29188/2222-8543-
2023-16-3-165-171 [Pak Yu.G., Yagudaev D.M.,
Kadyrov Z.A., Faniev M. V. The volume of intra-
operative blood loss and the functional state of the
kidneys in various methods of surgical treatment
of large and complex kidney stones. Experimen-

PeanbHan knnHMYyeckas NpakTnKa: AaHHble U oKa3aTenbcTBa 2026 Tom 6 N22

Real-World Data & Evidence 2026 volume 6 no. 2

11.

12.

13.

14.

15.

16.

17.

18.

19.

tal and Clinical Urology 2023;16(3):165-171
(In Russ.)].

Spindola MAC, Solé¢ D, Aun MV, et al. Atual-
izagdo sobre reagdes de hipersensibilidade periop-
eratoria: documento conjunto da Sociedade Bra-
sileira de Anestesiologia (SBA) ¢ Associagdo
Brasileira de Alergia e Imunologia (ASBAI) —
Parte I: tratamento e orientagdo pos-crise [Update
on perioperative hypersensitivity reactions: joint
document of the Brazilian Society of Anesthesi-
ology (SBA) and Brazilian Association of Aller-
gy and Immunology (ASBAI) - Part I: post-cri-
sis guidelines and treatment]. Braz J Anesthesiol.
2020 Sep-Oct;70(5):534-548. doi: 10.1016/].
bjan.2020.06.004.

Deng Y, Rebollido ZW, Pettengill MA, Stickle DF.
Characteristics and calculations of paired vanco-
mycin measurements for determination of 24-h ar-
ea-under-curve (AUC). Pract Lab Med. 2023 Jan
28;34:¢00310. doi: 10.1016/j.plabm.2023.e00310.
Poston JT, Koyner JL. Sepsis associated acute
kidney injury. BMJ. 2019 Jan 9;364:k4891. doi:
10.1136/bmj.k4891.

Zuk A, Bonventre JV. Acute Kidney Injury. Annu
Rev Med.2016;67:293-307. doi: 10.1146/annurev-
med-050214-013407.

Basile DP, Anderson MD, Sutton TA. Pathophysi-
ology of acute kidney injury. Compr Physiol. 2012
Apr;2(2):1303-53. doi: 10.1002/cphy.c110041.
Rybak MJ, Le J, Lodise TP, et al. Therapeutic
monitoring of vancomycin for serious methicil-
lin-resistant Staphylococcus aureus infections:
A revised consensus guideline and review by the
American Society of Health-System Pharma-
cists, the Infectious Diseases Society of Amer-
ica, the Pediatric Infectious Diseases Society,
and the Society of Infectious Diseases Phar-
macists. Am J Health Syst Pharm. 2020 May
19;77(11):835-864. doi: 10.1093/ajhp/zxaa036.
Rice TL. Simplified dosing and monitoring of
vancomycin for the burn care clinician. Burns.
1992 Oct;18(5):355-61. doi: 10.1016/0305-4179
(92)90032-p.

Finch NA, Zasowski EJ, Murray KP, Mynatt RP,
Zhao JJ, Yost R, Pogue JM, Rybak MJ. A Qua-
si-Experiment To Study the Impact of Van-
comycin Area under the Concentration-Time
Curve-Guided Dosing on Vancomycin-Associat-
ed Nephrotoxicity. Antimicrob Agents Chemoth-
er.2017 Nov 22;61(12):¢01293-17. doi: 10.1128/
AAC.01293-17.

Lim AS, Foo SHW, Benjamin Seng JJ, Magdeline
NgTT, Chng HT, Han Z. Area-Under-Curve-Guid-
ed Versus Trough-Guided Monitoring of Vanco-
mycin and Its Impact on Nephrotoxicity: A Sys-
tematic Review and Meta-Analysis. Ther Drug

myrwd.ru




20.

21.

22.

23.

24.

25.

26.

27.

28.

myrwd.ru

Monit. 2023 Aug 1;45(4):519-532. doi: 10.1097/
FTD.0000000000001075.

Song X, Han M. Pharmacokinetic/Pharmaco-
dynamic Target Attainment of Vancomycin, at
Three Reported Infusion Modes, for Methicil-
lin-Resistant  Staphylococcus aureus (MRSA)
Bloodstream Infections in Critically Ill Patients:
Focus on Novel Infusion Mode. Front Cell Infect
Microbiol. 2022 Jul 7;12:874401. doi: 10.3389/
fcimb.2022.874401.

Gwee A, Duffull SB, Daley AJ, et al. Identifying
a therapeutic target for vancomycin against staph-
ylococci in young infants. J Antimicrob Chemoth-
er. 2022 Feb 23;77(3):704-710. doi: 10.1093/jac/
dkab469.

Jumah MTB, Vasoo S, Menon SR, et al. Phar-
macokinetic/Pharmacodynamic Determinants of
Vancomycin Efficacy in Enterococcal Bactere-
mia. Antimicrob Agents Chemother. 2018 Feb
23;62(3):¢01602-17.doi: 10.1128/AAC.01602-17.
Wheat W, Simiyu B, Andonie G, Bellfi L. Clini-
cal Impact of Vancomycin MIC on Outcomes in
Patients With Coagulase-negative Staphylococcal
Bacteremia. Clin Ther. 2024 Jun;46(6):444-450.
doi: 10.1016/j.clinthera.2024.01.012.

Pai MP, Neely M, Rodvold KA, Lodise TP. In-
novative approaches to optimizing the delivery
of vancomycin in individual patients. Adv Drug
Deliv Rev. 2014 Nov 20;77:50-7. doi: 10.1016/j.
addr.2014.05.016.

Thabit AK, Fatani DF, Bamakhrama MS, et
al. Antibiotic penetration into bone and joints:
An updated review. Int J Infect Dis. 2019 Apr;81:
128-136. doi: 10.1016/.1jid.2019.02.005.
Landersdorfer CB, Lee WL, Nation RL, et al. Pen-
etration of Vancomycin into Noninfected Bone
in Patients Undergoing Total Joint Arthroplasty
Evaluated by a Minimal Physiologically Based
Population Pharmacokinetic Modeling Approach.
Mol Pharm. 2023 Mar 6;20(3):1509-1518. doi:
10.1021/acs.molpharmaceut.2c00724.

Bue M, Hanberg P, Koch J, et al. Single-dose bone
pharmacokinetics of vancomycin in a porcine im-
plant-associated osteomyelitis model. J Orthop Res.
2018 Apr;36(4):1093-1098. doi: 10.1002/jor.23776.
Aljefri DM, Avedissian SN, Rhodes NIJ, et al.
Vancomycin Area Under the Curve and Acute

29.

30.

31.

32.

33.

34.

HABJNNIOOATENTbHOE NCCITEJOBAHWE
OBSERVATIONAL STUDY gy

Kidney Injury: A Meta-analysis. Clin Infect Dis.
2019 Nov 13;69(11):1881-1887. doi: 10.1093/cid/
ciz051.

Elyasi S, Khalili H, Dashti-Khavidaki S, Moham-
madpour A. Vancomycin-induced nephrotoxicity:
mechanism, incidence, risk factors and special
populations. A literature review. Eur J Clin Phar-
macol. 2012 Sep;68(9):1243-55. doi: 10.1007/
s00228-012-1259-9.

Ida M, Sumida M, Naito Y, et al. Impacto da hi-
potensdo e perda sanguinea intraoperatorias na
lesdo renal aguda apds cirurgia de pancreas [Im-
pact of intraoperative hypotension and blood loss
on acute kidney injury after pancreas surgery].
Braz J Anesthesiol. 2020 Jul-Aug;70(4):343-348.
doi: 10.1016/j.bjan.2020.04.011.

I'mymxo H. U., ViBano M. A., Camxo K. B.,
n gp. Onepaumn Ha aOIOMHHAIBHOM OTAENE
AOpTBHI M OCTPOE TOBPEKACHHUE TOUYEK. Becmuux
xupypeuu umenu M. HU. Ipexosa. 2020;179(2):
20-25.DOI:10.24884/0042-4625-2020-179-2-20-
25. [Glushkov N. 1., Ivanov M. A., Samko K. V.,
et al. Abdominal aorta surgical intervention and
acute renal injury. Grekov's Bulletin of Surgery.
2020;179(2):20-25. (In Russ.).].

Takada K, Samura M, Igarashi Y, et al. Develop-
ment and validation of a population pharmaco-
kinetic model of vancomycin for patients of ad-
vanced age. J Pharm Health Care Sci. 2025 Mar
12;11(1):18. doi: 10.1186/s40780-025-00423-8.
Pamenckas I'.B., Hloxun U.E., Jlykuna M.B., u nip.
Maremarniyeckoe MOAEIHPOBAHUE I1APAMETPOB
(hapMaKOKMHETHKH BAHKOMHIIMHA: BO3MOKHOCTH
1 CpaBHEHHE C pe3yJIbTaTaMH TEPaNeBTHUECKOTO
JeKapCcTBEHHOro Monutopunra. bHOME/[HI]N-
HA. 2018;(4):51-62. [Ramenskaya G.V., Shokh-
in LE., Lukina M.V., et al. Mathematical modeling
of vancomomycin pharmacokinetics parameters:
opportunities and comparison with the results of
therapeutic drug monitoring. Journal Biomed.
2018;(4):51-62. (In Russ.)].

DengY, Rebollido ZW, Pettengill MA, Stickle DF.
Characteristics and calculations of paired vanco-
mycin measurements for determination of 24-h
area-under-curve (AUC). Pract Lab Med. 2023
Jan 28;34:¢00310. doi: 10.1016/j.plabm.2023.
¢00310.

PeanbHas knuHMYyeckas nNpakTuKa: AaHHble M goka3aTenbctBa 2026 Tom 6 N22
Real-World Data & Evidence 2026 volume 6 no. 2 43




AKTYAJIbHBIE OB30PbHI
m ACTUAL REVIEW

VIIK: 615.036 .

HAPPATHBHBII OB30P JINTEPATY PbI
DOI: 10.37489/2782-3784-myrwd-103
EDN: NKOOPM NARRATIVE LITERATURE REVIEW

AHanuTr4eckme MetToabl B paboTe C AaHHbIMU
peanbHOW KIMHUYECKOW NMPaKTUKM 1 00Ka3aTenbCTBaMuy
peanbHOW KIIMHUYECKOW MPAKTUKM: KPUTKYECKI 0030p

Uppnca K. ', OparyHc B. 2, BynkpaH M.C. '

' OTAQY BO «HauunoHanbHbIM nccnegoBatenscknin yHmuBepcnteT UTMO», CaHkT-MeTepbypr, Poccninckas Mepepaums
2000 «3kc CeBeH Pecey», CaHkT-MeTepbypr, Poccumickas Genepaums

AHHOTaLMA

Axmyanvnocmp. ©opMupoBaHUe MEIUIMHCKUX J0KA3aTelIbCTB BCC MEHbBIIE ONUPAETCS MCKIIOUUTEIBHO Ha PaHo-
MH3HpOBaHHbIE KOHTponupyembie nccienosanus (PKIM) u BcE Gonblie — Ha JaHHBIE peaibHOM KIMHUYECKOH MPaKTUKH
(RWD). Cobupaemble B pa3aUyuHBIX yCIOBHUAX PYTHHHOH KIMHMYECKOM NMpPaKTHKH, naHHble RWD ciyxar ocHOBOM mmns
MOJTyYeHHs JOKA3aTeNbCTB, OCHOBAHHBIX Ha JaHHBIX pealbHON KinHu4eckoi npaktuku (RWE), npenocrasnsas noHnmanue
HCXOZI0B MAIMEHTOB, Y((PEKTUBHOCTH JCYCHNS U OpraHu3anuu 3apaBooxpaneHus. Xotss RWE moBsimaer o6o0maemoctsb
Pe3yABTAaTOB M SKOHOMHUYECKYI0 3(pPeKTHBHOCT MO cpaBHeHHIO ¢ PKU, mpucymas eif cnoXHOCTh, Takue Kak MpoOIeMbl
C Ka4eCTBOM JIaHHBIX, IPOITYIICHHBIC 3HAYCHHS, CMEIITNBArONNe (pakTophl (KOH(payHIUHT) U OIIHOKH 0TOOpa, TpeOyeT mpHu-
MEHEHUSI CTPOTUX aHATUTHUCCKHUX ITOXO0/I0B.

Memoowi. B aHHOM KpUTHIECKOM 0030pe 00001I1aeTCst CIEKTP aHATUTHISCKUX METOIOJIOTHH, puMeHseMbIX K RWD,
Ha4YMHAS C TPAJUIMOHHBIX CTATHCTHUCCKUX METOJIOB U MoaxonoB (ppeliMBOPKOB) K Kay3adbHOMY aHAIH3y U 3aKaHUHBAs
MAaIIMHHBIM 00y4eHNEeM 1 IPOABHHYTHIMH METOJaMH, BKJIIoUasi 06paboTKy ectecTBeHHOro si3bika (NLP), GaitecoBckoe Mo-
JleJInpoBaHue U ceTeBoi aHanu3. Kajkaplil o1xo/] OLIEeHUBAETCS ¢ TOUKU 3PEHUS €r0 CUIIBHBIX CTOPOH, OFpaHUYEHUH U npu-
TOJIHOCTH JJIsl pEIICHUS] YHUKAIBHBIX 33]1a4, BOSHUKAOMMX 1pu padote ¢ RWD.

Pe3ynomamer. Tpa uIIMOHHBIE CTATHCTHYECKHUE MOJCTH 00€CIeUYnBAIOT HHTEPIPETHPYEMOCTh U KOHTPOJIb HabI01a-
CMbIX CMCHIMBAKOIIUX q)aKTOpOB, HO OTpaHUYCHBI CTPOTUMU AONMYIICHUAMU U YA3BUMBI IIEPEI Hey‘[TéHHbIMH CMEIIHUBa-
IoIMMHU (pakTopaMu. MeToibl Kay3aJIbHOTO aHAJIM3a, TAKME KaK MHCTPYMEHTAJIbHbIC IEPEMEHHbIC U MMHUTALMS LEJICBOTO
HCCIIeIOBAHNS, YCHIUBAIOT Kay3albHYI0 MHTEPNPETANNIO, HO TPeOyIoT CTPOTUX AOMYIIEHUH M CHEeIHaTu3UPOBAHHBIX
3Hanuil. [logxoasl MamImHHOTO 00YYEeHMS IPEBOCXOAHBI B MPOTHO3UPOBAHUH U aHAIN3€ MHOTOMEPHBIX JAHHBIX, HO CTall-
KHBAIOTCS ¢ MPOOIeMaMHi HHTEPIPETUPYEMOCTH U 00001maemMoctu. [IpoasunyTeie MeToabl, BKIto4ast NLP u OaliecoBckue
MOJIENTH, PACHIMPSIOT aHATUTUIECKIE BO3MOKHOCTH, HO TPEOYIOT 3HAYNTENHLHOTO OMBITA M BEIYUCIUTEIBHBIX PECYPCOB.
Bo Bcex KaTeropusax TpHUAHTYISIHA (MCIIOJIB30BaHHE HECKOIBKHX METOJOB) MOBBIMACT HAAEKHOCT U JOCTOBEPHOCTH
pe3yIbTaToB.

Bui16oovi. RWE urpaetr KpuTuuecKkyio poib B pa3paboTKe JIeKapCTB, IIOCTPETUCTPAMOHHOM HaOJIIOCHNH, CPAaBHUTEIb-
HBIX HCCJIEIOBAHMSIX 2P (hEKTHBHOCTH, HCCIICIOBAHISIX B 00JIaCTH SKOHOMUKH 3/IpaBooXpaHeHus 1 orieHkn ncxonos (HEOR),
a TaKkXKe B IEPCOHAIIM3UPOBAHHOM MequnnHe. Byymuii mporpecc 3aBUCUT OT HOBBIX HHHOBALUI, TAKUX KaK (ejepaTHBHOE
oOyueHHe, reHepalys CHHTETUYECKUX JaHHBIX U 00bsichumblii U (XAl), Hapsiy ¢ TOCTYIKEHUSIMH B 00JIacTH MHTErpa-
LIUY JaHHBIX, TAPMOHU3ALUU U BOCIIPOU3BOAUMOCTH pe3yIbTaToB. MeTogonorniyeckas Ipo3payHOCTb, CTPOrasi BaluAaLus
U MEKIUCIUIUTMHAPHOE COTPYAHUYCCTBO HEOOXOAUMBI i obecredeHus: Toro, utoosl RWE mpenocrasnsia HagéxHbie,
STUYHBIC U KIMHUYECKU 3HAYUMbIE BBIBOZBI, CIIOCOOHBIE CIIy’KMTh OCHOBOM [UIS PETyNATOPHBIX PEIICHUH U ONTUMH3ALMI
3/IpaBOOXPAHEHUs BO BCEM MUDE.

KuroueBble ci1oBa: [0Ka3aTelbCcTBAa peanbHOM KiauMHHWYecKoM mnpaktuku; RWE; naHHble peanbHOM KIMHUYECKOH
npakTuku; RWD; kay3aiabpHBII aHanu3; MallMHHOE 00y4YeHIE; aHATUTHKA B 3[paBOOXPaHEHUH

Jaa uutupoBanus: Wapuca K., [parync B., Bynkpan M.C. Ananutnueckue MeToasl B paboTe ¢ JaHHBIMU pealib-
HOW KIIMHUYECKOH MPAKTUKH U JO0Ka3aTeNbCTBAMH PEANbHON KIMHUYECKOH MPAKTHUKH: KPUTHYECKUU 0030p. Peanvuas
KIUHUYeCKas npakmuka: oanuvle u ooxkazamenvcmea. 2026;6(2):44-55. https://doi.org/10.37489/2782-3784-myrwd-103.
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Abstract

Background. Healthcare evidence generation is shifting beyond randomized controlled trials (RCTs) to embrace re-
al-world data (RWD). Collected from diverse routine care settings, RWD underpins real-world evidence (RWE), offering
insights into patient outcomes, treatment effectiveness, and healthcare delivery. While RWE enhances generalizability and
cost-effectiveness compared with RCTs, its inherent complexities such as data quality issues, missingness, confounding, and
selection bias demand rigorous analytical approaches.

Methods. This critical review synthesizes the spectrum of analytical methodologies applied to RWD, ranging from tra-
ditional statistical techniques and causal inference frameworks to machine learning and advanced methods including natural
language processing (NLP), Bayesian modeling, and network analysis. Each approach is appraised in terms of strengths,
limitations, and suitability for addressing the unique challenges of RWD.

Results. Traditional statistical models provide interpretability and control for observed confounding but are limited by
strong assumptions and vulnerability to unmeasured confounders. Causal inference methods, such as instrumental vari-
ables and target trial emulation, strengthen causal interpretation but require strong assumptions and specialized expertise.
Machine learning approaches excel in prediction and high-dimensional data analysis but face interpretability and gener-
alizability challenges. Advanced methods, including NLP and Bayesian models, extend analytical capacity but demand
significant expertise and computational resources. Across categories, triangulation of multiple methods enhances robustness
and credibility.

Conclusions. RWE plays a critical role in drug development, post-market surveillance, comparative effectiveness re-
search, health economics and outcomes research, and personalized medicine. Future progress hinges on emerging innova-
tions such as federated learning, synthetic data generation, and explainable Al (XAI), alongside advances in data integration,
harmonization, and reproducibility. Methodological transparency, rigorous validation, and interdisciplinary collaboration
are essential to ensure that RWE delivers trustworthy, ethical, and clinically actionable insights capable of informing regu-

latory decisions and optimizing healthcare globally.
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Introduction

The development and application of clinical evi-
dence has resulted in a profound paradigm change
in the healthcare environment [1]. Randomized con-
trolled trials (RCTs) have long been regarded as the
gold standard for assessing the efficacy and safety of
medical products due to their ability to reduce bias
through randomization [2]. However, RCTs frequent-
ly include highly selected patient populations, take
place in controlled surroundings, and can be prohib-
itively expensive and time-consuming [3, 4]. These
constraints frequently limit the generalizability of
their findings to the numerous patient populations and
clinical practice settings encountered in the real world
[5, 6]. In response to these challenges, real-world
data (RWD) has emerged as a crucial complementary
source of information [7]. RWD refers to data about
patient health status and/or healthcare delivery that is
routinely obtained from a range of sources other than
standard randomized controlled trials [8—10]. RWD
is defined by the US Food and Drug Administration

myrwd.ru

(FDA) as data produced from sources such as elec-
tronic health records (EHRs), medical claims data,
product and disease registries, and data collected from
mobile devices and other digital health technologies
[11]. The examination of RWD yields real-world evi-
dence (RWE), which is clinical evidence about the use
and possible benefits or dangers of a medical product
[11, 12]. This increased emphasis on RWD and RWE
represents a fundamental shift in evidence creation,
motivated by the awareness that RWD provides higher
generalizability to various patient populations and re-
al-world clinical settings, typically at a lower cost than
traditional trials [13]. This trend suggests that regula-
tory agencies, payers, clinicians, and the pharmaceu-
tical industry are increasingly valuing external valid-
ity and cost-efficiency alongside the internal validity
previously prioritized by RCTs, necessitating a strong
foundation for RWE creation [14, 15].

While RWD has enormous potential to pro-
vide a broader, more representative view of patient
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populations and clinical practice, its inherent com-
plexities present significant analytical challenges [15].
Because RWD is not collected for research purposes,
it leads to issues such as data quality inconsistencies,
missing information, confounding factors, and vari-
ous types of selection bias [12, 16]. These issues are
common across various RWD sources and, if not ad-
dressed, can lead to misleading or inaccurate evidence.
The principle “flawed input leads to flawed output” is
especially important in the context of RWE [17]. In-
adequate analytical approaches for RWD can produce
unreliable data while also undermining trust in the
broader RWD/RWE paradigm. If the data produced is
insufficient, it can lead to bad decisions in crucial areas
such as medication development, regulatory approvals,
and clinical practice. Repeated instances of unreliable
RWE may weaken trust among regulatory agencies,
such as the FDA, and the broader medical community,
hampering the very progress that RWD and RWE want
to achieve. This circumstance highlights the important
necessity for methodological transparency, thorough
validation, and the use of sophisticated analytical ap-
proaches to ensure that the RWE generated is credible
and actionable [18]. This review seeks to assess the
range of analytical approaches used in RWD/RWE re-
search, which include but not limited to statistical ap-
proaches, advanced machine learning algorithms, and
specialized causal inference techniques to assess their
respective strengths, limitations, and applicability in
addressing the unique challenges of RWD/RWE ana-
lytics [8, 19]. Furthermore, it identifies present meth-
odological limitations and suggests future options for
developing and applying these analytical tools thereby

aiming to be a significant resource for researchers, phy-
sicians, and policymakers seeking to understand and
implement rigorous analytical approaches for produc-
ing high-quality and dependable RWE.

Foundations of Real-World Data and Evidence

RWD includes information about patient health
status and/or healthcare delivery that is frequently ac-
quired from sources other than RCTs [5]; hence, under-
standing the fundamentals of RWD and RWE is critical
for grasping their analytical journey from raw data to
meaningful insights. This data comes from a variety of
sources, including electronic health records (EHRs),
medical claims data, product and disease registries,
and, increasingly, data collected from mobile devices
and other digital health technologies [20]. Raw data
(RWD) is essentially the raw material (observations
from routine clinical practice or administrative pro-
cesses) for real-world evidence (RWE) [11]. RWE is
the clinical evidence regarding the use and potential
benefits or risks of a medical product derived from
RWD analysis [12]; thus, it represents the refined prod-
uct (the actionable insight that emerges after rigorous
analytical processing of RWD [14]), and it is increas-
ingly being used for critical functions such as regula-
tory decision-making, informing drug development
strategies, and conducting post-market surveillance of
medical products [5]. The quality and dependability of
RWE are completely dependent on the quality of the
underlying RWD and, more importantly, the analytical
techniques used on it since such data maybe incomplete
and lack end-point due to the fact that its initial purpose
is not research [21].
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Common Sources and Types of RWD

RWD comes from a variety of sources, each provid-
ing unique insights and posing distinct analytical issues
given than most of the collected data is unstructured,
voluminous, and dynamic [22].

Electronic health records (EHRs) are compre-
hensive digital records of patient health information
that include diagnoses, procedures, prescriptions,
laboratory data, clinical notes, and more [18]. They
provide extensive, longitudinal clinical detail, re-
sulting in a thorough comprehension of patient jour-
neys. However, because EHR data are primarily
used for clinical treatment rather than research, they
may contain structured and unstructured information
(e. g. images, clinical notes etc.), missing data, coding
variations, and errors [23, 24]. These require careful
and intensive pre-processing. This type of RWD had
created unprecedented opportunities for data-driven
approaches in healthcare (pattern recognition, preop-
erative planning and others) [23, 25, 26]. This data has
recently been reported to be more useful with the use
of new analytical techniques such as Machine Learn-
ing and Neural networks to improve predictions in
selected outcomes those linked to administrative and
data usage hence allowing validation and replication
of findings form RCT [27, 28].

Medical Claims Data are administrative datasets
primarily generated for billing and reimbursement pur-
poses, these provide a valuable insights into healthcare
utilization and expenditures for large populations [29].
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This type of data is a rich source for tracking diagnoses
and procedures but has significant limitations. A notable
drawback is the lack of detailed clinical information,
such as specific laboratory results, disease severity, or
lifestyle factors [26]. Furthermore, these datasets often
only reflect services for which a claim was successfully
processed, potentially excluding services that were not
billed or reimbursed [23].

Patient registrations are organized systems that
collect standardized data on individuals who have a
given disease, condition, or are undergoing a specific
intervention [26]. They frequently have greater data
quality for specific outcomes and exposures important
to their objective, but their generalizability may be lim-
ited to the group enrolled.

Patient-Generated Health Data (PGHD) is gath-
ered through wearables and mobile technologies, is
a rapidly expanding domain of real-world data [26].
These sources, which include data from wearable sen-
sors and mobile applications, offer continuous and
granular insights into patient behavior, physiological
metrics (heart rate and sleep patterns), and symptoms
in real time [30]. However, the use of PGHD presents
notable challenges, including data heterogeneity, valid-
ity concerns, and significant privacy issues.

The integration of these diverse Real-World Data
(RWD) sources such as Electronic Health Records
(EHRs), claims data, patient registries, genomics,
and PGHD results in complex, multi-modal data-
sets. While these datasets provide an unprecedented
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Fig. 2. RWD Types and Sources (source: [Swift et al., 2018])
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opportunity for a holistic understanding of patient
health, they also amplify the complexities related to
data harmonization, interoperability, and the selection
of appropriate analytical methodologies [31].
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Fig. 3. RWD sources and their respective data effec-
tiveness

Challenges in RWD analytics

The utility of real-world data (RWD) is inherently
dependent on both its quality and the robustness of the
analytical methodologies employed. Since RWD is fre-
quently collected for purposes unrelated to research, is-
sues such as inconsistencies, coding variability, inaccu-
rate entries, and substantial amounts of missing data are
common, potentially undermining study validity [32].
Moreover, unlike randomized controlled trials (RCTs),
the observational nature of RWD precludes, and ran-
dom allocation of treatment lead to several potential
biases. These include confounding by indication, in
which treatment decisions are correlated with clinical
outcomes; selection bias, arising from systematic dif-
ferences between exposed and unexposed populations;
and information bias, resulting from systematic errors
in data collection [33, 34]. Heterogeneity in RWD is
another key limitation, reflecting variability in patient
demographics, clinical practice patterns, and data cap-
ture methodologies across healthcare systems, which
complicates the synthesis and generalization of find-
ings [35]. Furthermore, the non-experimental nature of
RWD poses substantial challenges for causal inference,
necessitating careful methodological adjustments to
mitigate residual confounding and bias [36].

Table 1. Sources, data, application and limitations in RWD analytics

Sotsllr:)ea'gpe Strengths (Analytical) Limitations (Analytical) References
Electronic Health Records (EHRs). Rich clinical detail, Longitudinal Unstructured data,
Diagnoses, Procedures, Medications, Lab patient history, Reflects real- Missingness, Coding 25
Results, Clinical Notes, Demographics. world practice variability, Data entry errors
Medical Claims Data. Large populations, Cost- Lack of clinical depth
Billing Codes (ICD, CPT), Utilization, Costs, effectiveness data, Healthcare (e. g., lab results, severity), 33
Dates of Service, Provider Information. utilization patterns No direct clinical outcomes
Patient Registries. High data quality for Limited generalizability,
Disease-specific outcomes, Treatment specific outcomes, Targeted Potential selection bias 26
details, Demographics, Quality of life. populations, Follow-up data (volunteer bias)
Wearable Devices / Patient-Generated . Data validity and reliability
Continuous, Granular, ) .
Health Data (PGHD). . o issues, Privacy concerns,
. Behavioral insights, Data from . 32
Activity, Heart Rate, Sleep Patterns, Self- . 2 . Heterogeneity of
outside clinical settings ;
reported symptoms, Glucose levels. devices/formats

Analytical Methodologies for RWD /RWE

The unique characteristics of RWD necessitate a di-
verse toolkit of analytical methodologies, while foun-
dational statistical methods remain relevant, the com-
plexities of RWD often demand more advanced causal
inference techniques and machine learning approaches
to generate robust and reliable evidence [8].

Real-world evidence (RWE) studies frequently
employ traditional statistical methods as foundation-
al tools for descriptive analyses and preliminary hy-
pothesis testing. Regression models, including linear
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regression for continuous outcomes, logistic regression
for binary outcomes, and Cox proportional hazards
regression for time-to-event outcomes, are commonly
used to model associations and predict outcomes [22].
These models necessitate careful covariate adjustment
to address confounding variables [37]. Propensity score
methods are critical for mitigating confounding in ob-
servational studies by balancing observed covariates
between treatment and control groups. Approaches in-
clude matching pairing treated and untreated individ-
uals with similar propensity scores; weighting using
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Table 2. Comprehensive Overview of Analytical Methods in Real-World Data Studies

Category Methodology Summative description Reference
Models work with continuous outcomes based on explanatory variables.
Linear Regression Predicting changes in blood pressure. Simple, interpretable, widely used.
Sensitive to confounding; assumes linearity.
Traditional Models operate on binary outcomes using predictor variables. Predicting 29 37
Statistics Logistic Regression disease presence/absence. Handle binary data effectively. Requires !
correct model specification.
Cox Proportional Models use time-to-event data. Survival analysis in oncology. Efficient
Hazards Regression with censored data. Assumes proportional hazards.
Pairs treated and untreated individuals with similar propensity scores.
Matching Reducing bias in treatment effect estimation. Balances observed
covariates. Limited by measured variables only.
Propensity Assigns weights to create balanced pseudo-populations. Comparative
Score Weighting (IPTW) effectiveness research. Mimics randomization. Sensitive to extreme 38
Methods weights.
Divides participants into strata by propensity scores. Analysis within
Stratification strata to improve comparability. Simple to implement. Reduces sample
size per stratum.
Uses external variables affecting treatment but not the outcome.
Instrumental - .
) Evaluating policy impacts on treatment. Addresses the unmeasured
Variables (V) . : . -
confounding. Requires strong instrument validity.
. . Compares outcome changes over time between groups. Policy changes
Difference-in- ) T X .
. . evaluation. Controls for time-invariant confounding. Assumes parallel
Differences (DiD)
c | trends.
ausa 12,18
Inference . .
Regression Leverages treatment assignment thresholds. Threshold-based
Discontinuity Design intervention analysis. Strong internal validity. Limited external
(RDD) generalizability.
. Designs observational studies to mimic RCTs. Comparative drug
Target Trial . . ;
. safety /effectiveness studies. Increases transparency, reduces bias.
Emulation ) . . .
Requires detailed, high-quality data.
Predictive Modeling Learn patterns from data to predict outcomes. Adverse event risk
(RF, GBM) prediction. Handles high-dimensional datasets. May lack interpretability.
. Unsupervised Finds hidden structure in unlabeled data. Patient phenotyping. Identifies
Machine ! :
. Learning novel subgroups. Require large datasets. 43
Learning
. Learning hierarchical features from raw data. Automated medical image
Deep Learning & - : : .
. interpretation. Excels at unstructured data processing. Computationally
Image Analysis : .
intensive.
Extracts structured data from unstructured clinical text. Identifying
Natural Language - . . . -
: adverse events from clinical notes. Unlocks rich clinical details. Requires
Processing (NLP) |
arge, annotated corpora.
Incorporates prior knowledge into statistical inference. Rare disease
Advanced . . o o
Methods Bayesian Methods modeling. Handles uncertainty; integrates expert knowledge. Sensitive 40-42
to choice of priors.
Examine relationships between healthcare entities. Drug — drug
Network Analysis interaction mapping. Captures complex interdependencies.
Interpretation can be challenging.
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inverse probability of treatment weighting (IPTW) to
generate a balanced synthetic population; and stratifi-
cation dividing participants into strata by propensity
scores [38]. Causal inference methods aim to establish
cause effect relationships in the presence of confound-
ing and selection bias [18]. Instrumental variables (IV)
exploit exogenous variation that influences treatment
assignment but not the outcome, allowing estimation
of causal effects even with unmeasured confounding.
Difference-in-differences (DiD) compare pre- and
post-intervention changes between treatment and con-
trol groups, while regression discontinuity designs
(RDD) leverage threshold-based treatment assignment
[12]. Target trial emulation explicitly structures obser-
vational studies to mimic randomized controlled trials,
enhancing transparency in assumptions [39].

Beyond core analytical categories, advanced meth-
odologies provide specialized capabilities for real-world
data (RWD) analysis. Natural Language Processing
(NLP) is particularly valuable for extracting structured
information from unstructured text sources such as clin-
ical notes, discharge summaries, and pathology reports
within electronic health records (EHRs). By leveraging
NLP, researchers can access nuanced clinical details of-
ten overlooked by structured data alone [40]. Bayesian
methods offer a flexible statistical framework that in-
corporates prior knowledge or expert opinion into the
analytical process. This approach is especially advanta-
geous when addressing uncertainty or analyzing limit-
ed datasets, such as those in rare disease research [41].
Network analysis enables the exploration of complex
interconnections among entities such as drugs, diseas-
es, genes, or patients. Applying network theory to RWD
can reveal important patterns, including drug-drug inter-
actions, disease progression pathways, and patient sim-
ilarity networks, thereby supporting a more integrated
understanding of clinical and biological systems [42].

Critical Appraisal of Analytical Methods

The generation of robust real-world evidence
(RWE) depends on the careful analysis of real-world
data (RWD) hence keen evaluation of analytical meth-
ods used must be done, particularly their strengths, lim-
itations, and suitability for specific data and research
contexts. By this, it allows us to understand the best
methodology and also to predict the expected results.

Traditional statistical methods, such as regres-
sion models and propensity score techniques, remain
foundational due to their interpretability and wide-
spread use in controlling observed confounders [22,
37]. These approaches are well suited for hypothesis
testing with structured data but are highly vulnerable
to unmeasured confounding, restrictive model as-
sumptions, and difficulties handling high-dimension-
al data [44, 45]. Causal inference methods, such as
instrumental variables, regression discontinuity, and
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target trial emulation, explicitly aim to address con-
founding and selection bias [12, 18]. These approach-
es strengthen causal interpretation in observational
settings and improve the credibility of findings for
regulatory purposes [38, 46]. However, they rely on
strong, often untestable assumptions such as valid in-
struments or no unmeasured confounding which make
results sensitive to be specific and necessitate substan-
tial methodological expertise [47].

Machine learning approaches excel at pattern dis-
covery, prediction, and modeling non-linear interac-
tions in high-dimensional RWD [43]. They automate
feature extraction, support risk stratification, and en-
able novel insights into patient phenotypes. However,
they are often criticized for their “black box™ nature,
raising interpretability and transparency challenges in
clinical and regulatory contexts [43, 48]. Moreover,
generalizability remains a concern, as models trained
on one dataset may fail in another, underscoring the im-
portance of rigorous validation [44]. Advanced meth-
odologies such as natural language processing (NLP),
Bayesian methods, and network analysis extend ana-
lytical capacity [40—42]. NLP enables extraction of
rich information from unstructured clinical notes [49],
Bayesian methods allow incorporation of prior knowl-
edge to model uncertainty in sparse datasets [41],
and network analysis reveals structural relationships
among diseases, drugs, and patients [42]. Despite these
strengths, their implementation requires specialized ex-
pertise, substantial computational resources, and care-
ful handling of model assumptions [50].

Considerations for Bias, Confounding,
and Generalizability

Bias mitigation and confounding control are critical
in RWE research. While tools such as propensity scores
and instrumental variables reduce confounding, no sin-
gle method fully addresses unmeasured confounders
[33, 35]. Sensitivity analysis and triangulation com-
paring results across multiple approaches therefore it
is indispensable for robustness [22, 46]. Even although
RWD generally enhances external validity compared to
RCTs, machine learning models may still lack portabil-
ity across populations, thus highlighting the necessity
of external validation [51].

Applications and Future Directions of RWD/E

The analytical rigor applied to real-world data
(RWD) translates into substantial impacts across mul-
tiple domains of healthcare, underscoring the transfor-
mative potential of real-world evidence (RWE).

Drug Development and Post-Market Surveil-
lance. RWE is increasingly integrated into the lifecy-
cle of medical products, from early development to
post-market monitoring. It accelerates drug development
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Table 3. Critical Appraisal of Analytical Methods in Real-World Evidence (RWE)

Method Bias & Regulatory
Strengths Limitations Confounding & Ethical References
Category N A L
Considerations Implications
Widely understood: Vulnerable to u.nmgasured
. ; confounding; relies on Can address
Traditional transparent; . Well-accepted by
. . strong assumptions observed
Statistics effective for . : regulators due to
. ) (e. g., linearity, confounders ) oo
(Regression, hypothesis ; ) oo interpretability; 44, 45
. S proportional hazards); but fails with S
Propensity testing; good for M . ; limited use for
: limited handling of high- unmeasured
Scores) controlling observed . . complex RWD.
dimensional /unstructured ones.
confounders.
data.
Designed to address Relies on untestable Stronger control Increasmlgly
Causal confounding and ' ) valued in
; . assumptions (e. g., of confounding
Inference selection bias; i regulatory
valid instruments, no compared to .
Methods enables causal o e settings for causal
: A unmeasured confounding); traditional . o 38, 46
(IV, RDD, inference; enhances . o L interpretation;
- Lo requires specialized statistics, but )
Target Trial credibility of RWE o o : requires
: L expertise; sensitive to assumptions .
Emulation) for decision- P S transparency in
- model specification. remain critical. .
making. assumptions.
Handles high-
Machine dimensional and S Can reduce Regulatory
. . Interpretability issues T
Learning complex data; " e bias in feature concerns about
) ("black box"); poor !
Approaches captures non-linear R selection but transparency and
" ; o generalizability across - S 22,43,48
(Predictive relationships; ) ’ not inherently explainability;
datasets; requires very . .
Models, automates feature large. high-quality data designed for risks of
Phenotyping) engineering; strong g€, high-quality ’ causal inference. algorithmic bias.
for prediction.
NLP extracts insights Ethical
Helps uncover o
from unstructured ) ) implications
) . hidden biases . L
Advanced text; Bayesian Requires specialized and patterns in text mining
Methods methods integrate ox er‘?ise' corg Utationall i cgm lox and network
(NLP, Bayesian, prior knowledge & -xpertl | b natly P ) inference; 40-42
o intensive; results sensitive systems; :
Network handle uncertainty; . . computational
. . to model assumptions. Bayesian
Analysis) network analysis demands may
methods useful S
captures complex . limit regulatory
. . : for rare diseases. .
interrelationships. adoption.

by informing trial design, optimizing eligibility criteria,
and identifying patient subgroups more likely to benefit
from specific therapies [52]. Post-approval, RWE plays
a crucial role in pharmacovigilance by detecting rare ad-
verse events, evaluating long-term outcomes, and com-
plementing randomized controlled trials (RCTs) with ev-
idence from diverse populations in routine care [52, 53].

Comparative Effectiveness Research (CER).
RWD supports comparative effectiveness research
(CER) by enabling head-to-head comparisons of inter-
ventions in real-world clinical settings [12]. This ex-
tends beyond the controlled environment of RCTs to as-
sess treatments as they are applied in practice, offering
insights for treatment guidelines, payer decision-mak-
ing, and policy development [54]. The observational de-
sign of CER makes it particularly valuable when RCTs
are infeasible due to ethical or logistical constraints [6].

Health Economics and Outcomes Research
(HEOR). HEOR relies heavily on RWE to evaluate

myrwd.ru

the economic and societal value of interventions [55].
RWD enables cost-effectiveness assessments, bur-
den-of-illness studies, and evaluations of real-world re-
source utilization, informing reimbursement decisions
and value-based care models [55, 56].

Personalized Medicine and Precision Health.
Personalized medicine depends on the integration of
RWD with genomic, imaging, and phenotypic data
to tailor treatments to individual characteristics [57].
These insights enable stratification of patients based
on genetic or clinical markers, enhancing prediction
of therapeutic responses and risks. The analytical shift
is from population-level inference to individualized
risk prediction, requiring advanced machine learning
and statistical approaches to handle high-dimensional,
multi-modal datasets [57, 58].

Emerging Analytical Techniques. Innovations in
data science are critical for maximizing the value of
RWD:
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* Federated Learning allows distributed model
training across institutions without centralizing
sensitive patient data, addressing privacy concerns
and enabling large-scale, collaborative research
[54].

* Synthetic Data Generation uses generative Al
to create realistic, privacy-preserving data for
research and method development [55].

* Explainable AI (XAI) seeks to improve
interpretability of machine learning predictions,
fostering trust in clinical practice and regulatory
contexts [53].

Integration of Diverse Data Sources. Future
progress depends on integrating heterogeneous RWD
sources such as EHRs, claims, genomics, imaging,
and social determinants of health into comprehensive
patient profiles. Data harmonization and multi-modal
analysis are necessary to derive robust insights [54].

Standardization and Reproducibility. A major
challenge is the lack of standardization in data for-
mats, terminologies, and analytic pipelines. Adoption
of FAIR (Findable, Accessible, Interoperable, Reus-
able) principles and frameworks like the OMOP Com-
mon Data Model is essential to improve reproducibili-
ty and regulatory acceptance [53].

Role of AI and Advanced Computing. The scale
and complexity of RWD necessitate the use of Al,
high-performance computing, and cloud infrastruc-
ture for processing large datasets, training models,
and conducting causal inference analyses. These tools
are indispensable for unlocking the full potential of
RWE [58].

Recommendations for Best Practices. Future
directions emphasize methodological transparency,
rigorous validation, interdisciplinary collaboration,
and researcher training in advanced data science
and ethics. These steps are crucial for ensuring the
credibility, reproducibility, and ethical integrity of
RWE [52].
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Conclusion

Real-world data (RWD) and real-world evidence
(RWE) have emerged as transformative pillars in con-
temporary healthcare, offering the ability to generate
clinically meaningful insights that extend beyond the
constraints of randomized controlled trials. By reflect-
ing routine clinical practice, RWD enables the assess-
ment of treatment effectiveness, safety, and patient-cen-
tered outcomes across diverse populations. However,
the inherent complexities of RWD including but not
limited to issues of data quality, missingness, hetero-
geneity, and confounding demand analytical rigor and
innovation. This review has underscored the breadth
of analytical methodologies available for RWD anal-
ysis, spanning traditional statistical models, causal in-
ference frameworks, machine learning techniques, and
advanced approaches such as natural language process-
ing, Bayesian modeling, and network analysis. Each
method presents distinct advantages and limitations,
but no single strategy offers a comprehensive solution.
A triangulated, multi-method approach that leverages
complementary strengths is essential for enhancing va-
lidity, mitigating bias, and ensuring the robustness of
findings. Future directions highlight the importance of
emerging methods such as federated learning, synthetic
data generation, and explainable artificial intelligence
(XAI), which collectively address key concerns around
data privacy, scalability, and interpretability. Equal-
ly critical are efforts to integrate heterogeneous data
sources, promote standardization through common data
models, and ensure reproducibility of findings across
contexts. Methodological transparency, rigorous vali-
dation, and interdisciplinary collaboration will be indis-
pensable in advancing the credibility and acceptance of
RWE in clinical, regulatory, and policy decision-mak-
ing. Ultimately, the promise of RWD and RWE lies not
merely in methodological sophistication but in their
ethical and responsible application. By aligning inno-
vation with principles of fairness, privacy, and equity,
the healthcare community can fully harness the poten-
tial of RWE to advance personalized medicine, inform
evidence-based practice, and optimize healthcare deliv-
ery worldwide.
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BO3MOXHOCTb MprMEHEeHUS Moaenemn
MNCKYCCTBEHHOrO MHTeNNeKTa B paMKax
PYTUHHBIX MPOLECCOB (hapMakKoHaa30pa
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AHHOTAN NS

Bgeoenue. VckyccrBennpii unremiexkt (UMW) npomén crpemurensHblii yTh pa3sutus B dapmaxonanzope (OH): ot
OKCIICPUMEHTAJIBHOTO IPUMEHEHHUS 0 PAaCCMOTPEHUSA B KAUYECTBE OAHOTO M3 KIIIOYEBBIX WHCTPYMEHTOB HOBCC}IHCBHOﬁ
npakTHKH. OTHOCUTENBHO MPOCThIE MOAEIH HCKyCcCTBEHHOTO HHTemnekra (MM-monens), BKItodas CTaTUCTUYECKUE METOIbI
BBISBIIEHUS] CUTHAJIOB 0€301acHOCTH, UCTIONb3yIoTcsa B OH Ha mpoTsHKeHNMHU AeCATHIETHH, TOTAa Kak MoCIeJHUEe JOCTHKE-
Hus B oOnmactu o6pabotku ectecTBeHHOTO si3bika (Natural Language Processing; NLP) cymiecTBeHHO pacmidpHin CIEKTP
BO3MOYKHOTO MPUMEHEHHS.

Iens. HacTosimas crarbst MOCBsLIEHA KPUTUUECKOMY aHaiau3y noreHnuana NLP-cucteM s onTUMU3AUU PyTHUH-
HbIX 33124 OH ¢ yuérom TpeboBaHul K 3amuTe AaHHBIX. OTHEIbHO paccMarpuBaeTcs npuMenenue U-mopeneit ceman-
THYECKOTO IONCKA Ha OCHOBE MHBIX apXHUTEKTYPHEIX ITOIX0/I0B, B yacTHOcTH embedding-mopeneii u retrieval-augmented
generation.

OcHnognute nonoxycenus. BoliensioTcst IpoLeccsl, He Nperoararonye padoTy ¢ IepcoHaIbHbIMI JaHHBIMU H JIOITY-
CKAIOIIMe UCIOIb30BaHNE OTKPBITHIX MM-pemennit (MoMCcK W cucTeMaru3anysi HayqHO! JIUTEpaTyphl, TeHepaIys pe3ioMe
myOIMKaIuii), a Tak)kKe MPOLECCH, CBA3aHHbIe ¢ 00pabOTKON KOH(MICHIMAIBHOW HHpOpMannK (HarnpuMep, U3BICUCHUE
JAHHBIX U3 WHAWBUIYaJIbHBIX COOOIICHUN O HEKENATeNbHBIX PeaKIHsiX, aBTOMAaTHIeCKoe (POPMUPOBAHUE OMMCAHUH KIIH-
HUYECKHX CIy4aeB, aHAJIU3 COOTHOLICHMS «I10JIb3a-PUCK», IIPOBEPKA COOTBETCTBUS PEryIATOPHBIM TpeOOBAHUAM U CTaH-
JapTam OTYETHOCTH), Ul KOTOPBIX TpeOyeTcs: mpUMeHeHHe KopropaTuBHbeIXx MM-cucrem, pa3BepHYTHIX B 3aIIUIIEHHON
nHppacTpyKkType. B cTaThe Takke paccMaTpUBAIOTCS OTPAHWYEHHs M PUCKH, MTPAKTUYIECKHUE aCTIeKThl BHEAPEHMs, a TaKKe
BOTIPOCHI 00ECTIEUSHNST HAAEKHOCTH, BOCTIPON3BOANMOCTH U TIPO3PATHOCTH HCHONB3yEMBIX PEIICHHH.

3aknwouenue. Nl-monenu u, B yactHoct, NLP-Mozmeny, 06agaroT 3HaYUTEIHHBIM TOTEHIIAIOM ISl BHEAPEHHS B PY-
tuHHBIE TIporiecchl OH, T.X. cOoCOOHBI CyIIECTBEHHO COKPATHUTh BPEMEHHBIE 3aTPATHl HA BBHIIOIHEHNE PYTHHHBIX 3a7ad.
Bwmecte ¢ Tem ycnemnast narerpanust MM-moneneil HeBo3MoXkHa 6€3 CHCTEMHOTO TTOIX0/a K YIPABICHHIO COMYTCTBYIOMIN-
mu puckamiu. [Ipu cobmonennn »tux yciaosuit MU criocoGeH cTaTh MOTHOIEHHBIM HHCTPYMEHTOM MOBEIIICHUS () (EKTHB-
Hoctu npouecco OH.

KroueBble ci1oBa: hapmakoHaa30p; HcKyccTBeHHBIN nHTeIeKT; NLP; LLM; CIOMS; pyTHHHBIE IPOIIECCHI

Jnsa nurupoBanus: [llupodoxos S. E., Momuanosa 0. A., Uymak E. I1., Ckpunkun A. FO. Bo3M0OXHOCTb IprMeHEHUS
MOIeJIel HCKYyCCTBEHHOTO MHTEIUICKTa B paMKaxX PyTHUHHBIX IporeccoB GapmakoHan3opa. PeanbHas KIUHUYECKAs NPAKmu-
Ka: 0annvie u doxkazamenvcmea. 2026;6(2):56-67. https://doi.org/10.37489/2782-3784-myrwd-104. EDN: ZBXLQV.
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Possibility of using artificial intelligence models
In routine pharmacovigilance processes

Yaroslav E. Shirobokov, Yuliya A. Molchanova, Eugenia P. Chumak, Aleksei Yu. Skripkin

JSC R-Pharm,Moscow, Russian Federation

Abstract

Introduction. Artificial intelligence (AI) has undergone rapid development in pharmacovigilance (PV), evolving from
experimental application to being considered a key tool in daily practice. Relatively simple Al models, including statistical
signal detection methods, have been used in PV for decades, while recent advances in Natural Language Processing (NLP)
have significantly expanded the scope of potential applications.
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Objective. This article provides a critical analysis of the potential of NLP systems to optimize routine PV tasks, taking
into account data protection requirements. The application of semantic search Al models based on alternative architectural
approaches, specifically embedding models and retrieval-augmented generation (RAG), is examined separately.

Main points. The authors distinguish between processes that do not involve personal data and allow the use of open
Al solutions (searching and systematizing scientific literature, generating publication summaries), and processes involving
the handling of confidential information (e. g., data extraction from Individual Case Safety Reports (ICSRs), automated
generation of clinical case descriptions, benefit-risk analysis, and compliance with regulatory requirements and reporting
standards), which require the use of corporate Al systems deployed within a secure infrastructure. The article also discusses
limitations, risks, practical implementation aspects, as well as issues of ensuring the reliability, reproducibility, and trans-

parency of the solutions used.

Conclusion. Al models, particularly NLP models, have significant potential for integration into routine PV processes.
However, successful integration of AI models is impossible without a systematic approach to managing associated risks.
Subject to these conditions, Al can become a robust tool for increasing the efficiency of PV processes.

Keywords: pharmacovigilance; artificial intelligence; NLP; LLM; CIOMS; routine processes
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BeepeHue / Introduction

CoBpeMeHHBII 3Tal pPa3BHTHS OOIIeCTBAa Xapakx-
TEPU3YETCsI CTPEMHUTENILHBIM BHEIPEHHEM IH(POBBIX
TEXHOJIOTUIi, CPel KOTOPBIX 0CO00E€ MECTO 3aHMMAeT
nckycctBeHHBbI nHTEIUTeKT (M) [1]. Ocobyro pomb
B Pa3BUTHH COBPEMEHHBIX MHTEIIEKTYAJIbHBIX CHCTEM
WTPAIOT HEHPOHHBIE CETH — MaTeMaTHYECKHEe MOJe-
v, (QYHKIMOHUPYIONIHE IO TPHHIUITY OHOJOTHYe-
CKMX HEHPOHHBIX CHCTeM deinoBeka [2]. Heitponusie
CETH TIPEACTABIAIOT COO0H COBOKYITHOCTh B3aUMOCBSI-
3aHHBIX MCKYCCTBEHHBIX HEHPOHOB, OPraHM30BAHHBIX
B CJIOH, TI€ KaXK/Iblii HEHPOH MIPUHUMAET BXOIHBIC J1aH-
HBIE, 00pabaThIBACT UX W MEPETaeT Pe3yNbTaT CIeIyTo-
meMy cioro. B mporecce oOydeHHss HEWpOHHAs CETh
KOPPEKTHPYET BECOBBIE KOA(P(UITMEHTH CBSA3EH Mex-
Jly HEHpOHAMH, YBEIMUYNBasl BEC MPABUIBHBIX OTBETOB
¥ yMeHbIIas Bec ommOo9HbIX [3]. CoBpeMeHHBIE Heil-
pOCETEBBIE TEXHOJIOTHH MO3BOJIAIOT BBIIOIHATH 00pa-
00TKy OOJBIINX MACCHBOB JAHHBIX, BBISIBISITH CKPBITHIE
3aKOHOMEPHOCTH, TIPOTHO3UPOBATH PE3YIBbTAaThl M aBTO-
MaTU3UpPOBaTh IPOLIECCHl NMPUHITHUS peleHuid. biaro-
Japsi cnocoOHOCTH K caMOOOYUYCHHUIO 1 aJanTalluy Heil-
POCETH MOTYYMIIN IIUPOKOE PACTIIPOCTPAHEHNE B MEIH-
LIMHE, 3KOHOMHKE, TMPOMBIIIIEHHOCTH, O0pa30BaHUM,
aHAINTHKE JaHHBIX 1 MH)OPMAIMOHHBIX TEXHOIOTHSX.

B nHacTostiiee BpeMst CyIiecTBYeT MHOXKECTBO apXH-
TEKTyp HEMPOHHBIX CETEH, pa3nuyaroLIUXCsl MPUHLU-
TTaM# OpTaHU3aIUH 1 00paboTku nHpOopMarwm. B guc-
Jie IPUMEPOB apXUTEKTYpP HEMPOHHBIX CETEH MOXKHO
BBIJICTTUTE HEHPOHHBIE CETH HPSIMOTO PACIpPOCTpaHe-
Hus (Feed Forward Neural Network; FFNN), pexyp-
pentHbie HelipoHHbIe ceTH (Recurrent Neural Network;
RNN), cern momroit kparkocpounoii mamsatu (Long
Short-Term Memory; LSTM) u cBéprounsie HEWPOH-
sele cetn (Convolutional Neural Network; CNN) [4].

OtaensHBIM W HamOojee COBPEMEHHBIM Ha-
MPaBICHUEM DPA3BUTUS HEMPOHHBIX CETEH SBISIETCS

myrwd.ru

ApXMTEKTypa, OCHOBaHHAas Ha MEXaHU3ME BHHMa-
HUs, — B dacTHocTH, Tpanchopmep (Transformer).
Tparchopmep — 3T0 apXUTEKTypa HEHPOHHOH CeTH,
KoTopast Hanbozee 3dekTuBHA 111 00pabOTKH moce-
JoBaTeNbHOCTEH MaHHBIX. TpaHchopMepsl, Kak U pe-
KyppeHTHbIE HEHPOHHBIE CETH, TAKXKe IpeJHa3Hade-
HBI 111 00pabOTKH TOCIEA0BAaTeIHbHOCTEH, TAKIX Kak
TEKCT Ha €CTECTBEHHOM S3bIKE [5, 6].

Opnoit u3 pasznounHocTedt MU sBrstoTcst 60ib-
mme s3pikoBele Mozenu (Large Language Models;
LLM), ocHOBaHHBIC Ha apXUTEKType TpaHCPOPMEPOB
1 00yJIeHHBIE HAa OTPOMHBIX MacCHBAaX TEKCTOBBIX JIaH-
HBIX /IS BBIIIOJTHEHMS IIUPOKOTO CIEKTpPa 3a/ad, CBs-
3aHHBIX ¢ 00paboTkoi ecTecTBeHHOTO s3bIKa (Natural
Language Processing; NLP), Takux kak reHepanus
TEKCTa, TIEPEBO, CYMMAapH3aIHsl, BOIPOCHO-OTBETHBIE
CHCTEMBI, KOIUpOoBaHue U npyrue [7].

OcHoBHO# 3amaueit NLP sBuagercss oOecrnieuenne
3(h(PEeKTHBHOTO B3aUMOACUCTBUS MEKIY UYCIOBEKOM
1 KOMIIBIOTEPHON CUCTEMOM IOCPEACTBOM €CTECTBEH-
Horo si3pika. CoBpemenHble NLP-momenmn mpumens-
I0TCS B HHTEIICKTYaJIbHBIX TIOMCKOBBIX CHCTEMaX,
TOJIOCOBBIX MOMOIIIHUKAX, 9aT-00TaxX, CHCTEMax aBTO-
MaTHYECKOTO MEPEBO/Ia, AHAIN3E TOHAIBHOCTH TEK-
cTa, 00paboTKe JTOKYMEHTOB U TeHEpalnd TEKCTOBOU
nHpopmarun [8]. VHTemeKkTya pHbI aHaIn3 TeKcTa
BKJIIOYAET PsJ METOJOB, HCIIOIB3YEMBIX IUISI Xapak-
TEPUCTUKHU M TpeoOpa3oBaHus TekcTa. B pamkax WH-
TEJUIEKTyaJIbHOTO aHaiu3a Tekcra NLP npencrasisier
co0oif HabOp CHHTAKCHYECKHUX W/WIH CEMaHTHYECKHIX
ANTOPUTMOB 0OPa0OTKM, OCHOBAHHBIX Ha IPaBHIIAX
WIN CTaTUCTUYECKUX JIAHHBIX, KOTOPBIE MOTYT HC-
MONB30BAaThCsl Sl CErMEHTAlMM, W3BJICUCHHS WIN
aHAJIM3a TEKCTOBBIX AAaHHBIX. Pazmmdne momxomos co-
CTOWT B TOM, YTO MHTEJUIEKTYyaJbHBIH aHAJIN3 TEKCTa
UCTIONb3YET CaMH CJIOBA B KQUECTBE €MHUIIBI aHAIN3a
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(HanpuMep, 4acToTa, HAIWYME WM OTCYTCTBHE KOH-
KPETHBIX HHTEPECYIOIINX CJIOB), B TO BPEMsI KaK METO-
161 NLP ncrionb3ytor 6a30Bble MeTa/laHHBIE, BKITIOUAs
comepkanue W 1mradmonel ¢pas. M NLP, u unTemIeK-
TyaJIbHBIM aHAJIM3 TEKCTa HMCHONB3YIOTCS B PsJe OH-
JaifH-00macTel, CBSI3aHHBIX CO 3I0POBBEM, TAKHX Kak
TICUXMYECKOE 3/10POBbE, OHKOJIOTHS M MH(EKIIMOHHBIE
3a0oseBanus [9].

B Hacrosimiee Bpemsi NLP-moznenu akTuBHO pea-
JIU3YIOTCSl KaK B OTEYECTBEHHBIX, TaK M B 3apyOSKHBIX
MHTEIUIEKTYyaIbHBIX cucteMax. Cpeam poCCHHCKUX
pa3paboTOK MOXKHO BBIJICNIUTH TakHe IUIaT(OpPMbI Kak
GigaChat, Anuca, Gureev Pro Al. Cpean 3apy0exHBIX
NLP-mmardopm Hanbobiee pacipocTpaHeHUE TIOTY-
guu Claude Al ChatGPT, Google Gemini, DeepSeek,
Kimi, Qwen u Perplexity Al. JlaHHBIE CECTEMBI OC-
HOBaHbI Ha apxuTekrype Transformer m crocoOHBI
BBINOJHATh TIYOOKMH aHainu3 MH(OPMALUK, T€HEpH-
poBaTh TEKCTHI, OCYIIECTBISITH HWHTEIUICKTYaIbHbIA
TIOUCK, 00padaThIBaTh HAyYHbIE MaTepPHaIIbl, CO3/1aBaTh
MIPOTPaMMHBIA KOJI M aBTOMATH3MPOBATh aHAINTHYE-
CKYIO JA€STEIbHOCTD [6].

PasButue texnonoruit U oTkpeiBaeT HOBbIE BO3-
MOKHOCTH ISl aBTOMAaTH3allMM PYTHHHBIX IIpOIec-
coB (hapMaKoHa30pa, OAHAKO MX BHEIPEHHUE TpedyeT
OLeHKH 3(D(hEKTUBHOCTH, HAJAEKHOCTH U COOTBETCTBUS
TpeOOBaHUSM 3alUTHI JAaHHBIX. AKTYaJIbHOCTb JaHHON
po6IIeMBI 00yCIIOBICHA POCTOM 00BhEMa HH(pOpMAITHH
0 0E30IaCHOCTH JIEKAPCTBEHHBIX CPEACTB M HEOOXO-
JVMOCTBIO TTOBBIIICHUS] KaUecTBAa U CKOPOCTH €€ 00-
pabotku. MccnenoBanne BOZMOXXHOCTEH MPUMEHEHHS
NLP-cucrem u apyrux MH-mozpenelt umeer BakHOE
3HAUEHHUE JUISi COBEPILICHCTBOBAHUS MTPOIIECCOB MOHH-
TOpPHHTa 0E30MacCHOCTH JIEKAPCTBEHHBIX IpENaparoB
1 JIbHEWIIero pasBUTHA HHU(POBBIX TEXHOJIOTHH
B (hapMarieBTHUECKON OTpacIIu.

Ilpumenenue HH-mooeneii 0na onmumusayuu
PYMUHHBIX BPOYECco8 apmakonao3opa
u npeumyuiecmea ux eneopenus / Application of
Al models for optimizing routine pharmacovigilance
processes and the benefits of their implementation
IIpu onenke norenuunana Bueapenus MM-moneneit
B ripoueccsl @H HeoOXonnMo NpUHUMATH BO BHUMAaHHE
PSIZT CYIIECTBEHHBIX ACIEKTOB, MOAPOOHO N3JIOKEHHBIX
B otuére padoueit rpymnmer XIV CoBera MexIyHapoa-
HBIX OopraHuzanuii meaunuHckux Hayk (CIOMS) «Uc-
KYCCTBEHHBIH HHTEIUICKT B (hapMakoHam3ope» [10].
OmauM W3 (QyHJaMEHTAIbHBIX AacleKTOB Cpeau
HUX SIBJISICTCS 3aIlIMTa KOH(QUACHINAIBHOCTH JaHHBIX.
B pamkax cBoeil mpogecCHOHAIFHOW AEATEIbHOCTH
cnerpanuctsl Mo @H paboTaroT ¢ HepcoHaIbHBIMU
JAHHBIMH MAlMEHTOB, a JACHCTBYIOIIEE 3aKOHOAATENb-
CTBO, HOPMAaTHUBHBIE AKTHl M PYKOBOASIINE JTOKYMEHTbI
IIPelyCMaTpUBAIOT KOMIUIEKC MEp, HalpaBJICHHbIH Ha
obecrieueHne KOH(PHUICHIIMAIBHOCTH, aHOHUMHOCTH,
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ABTOHOMHUH W KOHTPOJIS B OTHOIICHUHM YyBCTBUTEIb-
HBIX M TOTEHIUAIBLHO UACHTH(OUIIMPYEMBIX MEHIIUH-
CKHX JaHHBIX. [IOMHMO 3TOro, 3HauWTEIbHAs YacTh
nestenbHOCTH B chepe DH cBsizaHa ¢ BHYTPECHHUMHU
JIOKyMEHTAMH KOMIIAHUH, KOTOPbIE B COOTBETCTBHU
C COMNAIICHUSMHU O KOH()UIAECHIUAILHOCTH HE IMOJJIe-
JKAT Pa3mIAICHUIO TPETHHM CTOPOHAM.

COBOKYITHOCTh YKa3aHHBIX OTPaHUYCHUH HCKITIOYa-
€T BO3MOXKHOCTH MCIOJIb30BaHHSI OOIIEIOCTYTHBIX Pe-
mennii, Takux kak Claude, ChatGPT, Google Gemini
U JIPYTUX, HECMOTPSI HA TO YTO JIAHHBIE MOJCIH MPE/-
CTaBJISIIOT COOO¥ FOTOBBIE K MPUMEHEHHUIO HHCTPYMEH-
TBI C IIUPOKHUM CIEKTPOM (DYHKIIMOHATIBHBIX BO3MOXK-
HOCTE, He TpeOyIoIIHe JIUTELHOr0 00yueHus. Bme-
cre ¢ TeM psi nporeccoB B @H npennonaraer paboty
C OTKPBITHIMU JIAHHBIMH, YTO JIOIYCKAET NPUMEHEHUE
MIEPEYNCIICHHBIX MOJIeTIeH. YKa3aHHBIC MPOIECCHI pac-
CMAaTpPUBAIOTCS HUXKE.

Ilouck u cucmemamu3ayusn Hay4Hoi 1umepamypol /
Scientific literature search and systematization

ITonck Hay4HOM JUTEpaTyphl — OIMH U3 IPOIEC-
COB, OXBATBHIBAIOIIMH IPAKTUYECKH BCE HAIPABICHUS
®H: oueHKy NpUYMHHO-CIEICTBEHHON CBS3M, aHAIU3
CUTHAJIOB, COCTABJIEHHE IEPHOIUYECKUX OTYETOB II0
6ezomacnoctn (ITOOB) n maHOB ymnpaBiIeHHS pH-
ckamu (ITYP), moaroroBky oOydaromux Marepua-
JIOB B paMKax JONOJHUTEIBHBIX MEpP MHHUMH3ALMN
PHCKOB, IPOBEIECHUE OIEHKH COOTHOLICHUS «I0Jb-
3a-pHCK», TIOJI'OTOBKY OTBETOB HA 3aIIPOCHI PETYIIATOP-
HBIX OPTaHOB U Psi APYTUX 3371a4.

Heo06xoanmMo ot4epKHyTh, YTO B JAHHOH IVIaBe HE
paccmarpuBaercst npumeHenne MU nist MoHUTOpHHTA
Hay4YHOH MEIMIIMHCKOH JINTepaTyphl Ha eKeHEIeIbHON
OCHOBE WJIM 32 ONpENeJIEHHBIH BPEMEHHOH IEpHOI.
Peub uET 0 BO3MOXKHOCTH TEMAaTHYECKOTO ITOUCKA JIH-
TepaTypsl 110 3apaHee 3aaHHBIM KPUTEPHSIM.

Takxe TaHHOE HaNpaBJICHUE SBISIETCS SIMHCTBEH-
HBIM B HaCTOSIIEH CTaThbe, I7Ie PAaCCMaTPUBACTCS TPH-
MmeHenune He NLP-Mozeneit, a Mmoneneil ceMaHTHYECKO-
TO ITONCKA.

[Ipomecc momcka HYXXHOW JHUTEPaTyphl 3a4acTyio
ocymecTBisgeTcss BpyuHyo. Crennanmct oOparaer-
cs k Ombmmorpaduyeckum O6azam maHHBIX (PubMed,
Google Scholar, Kn6epJlenunka, eLIBRARY), dop-
MHpYET 3arpoc ¢ NPUMEHEHHEM KIIIOUYEBBIX CIIOB,
¢unpTpoB, normdeckux omeparopos (U, MU, HE),
MOCJIe Yero MOCIEN0BATEIbHO MPOCMATPUBACT 3aro-
JIOBKM M aHHOTAIIMH CTaTel ISl OLEHKN X PEJIeBAaHT-
HOCTH. JlaHHBIA TpolLEecC IOCTaTOYHO TPYIOEMOK.
MOJKHO CTOJNKHYTBCSI KaK C HEOOXOANMOCTBIO IPOCMO-
Tpa 3HAUUTEIBHOTO MACCHBa ITyOIMKAIMH, OOJBIINH-
CTBO M3 KOTOPBIX HE OTBEYAIOT KPUTEPUSIM 0TOOPA, TaK
U C MaJbIM YHCJIOM ITyOJIMKalWil MIIM UX MOJHBIM OT-
CyTCTBHEM. B pesynbrare NpuXomuTcs pacuimpsTh 3a-
poc, youpars GUIBTPHI T 0000IaTh KPUTEPHH, YTO
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HEN30eXXHO BICYET 3a COOOM TOIMOJHUTEIBHBIA 00BEM
paboTHI, KOTOPBIH HE BCETa MPUBOJMT K HYKHOMY pe-
3yJIbTATY.

[Ipumenenne UM-moneneli criocoOHO CyMIeCTBEH-

HO ONTHMH3UPOBATh JAHHBIM MPOLECC, MPEKIE BCETO

32 CuéT WMCKIIIOYEHHUS dTara CIUIONIHOTO IPOCMOTpa

BCEX NpeUIOKEHHbIX myonukanuii. [lo cpaBHEeHHIO

C PYYHBIM ITIOMCKOM B OHOMUorpadudeckux 0a3zax gaH-

HbIX ipuMeHenne UM-momerneii oOnmagaroT psjaoM 3Ha-

YUMBIX IPEUMYIIECTB!

» 0Oomee BBICOKas TOYHOCTbH INOWCKa. [Ipu rpamMoTHO
cocrapiieHHOM 3anpoce NM-monens, Kak npaBuilo,
BBIJIAET PEJIEBAHTHBIE CTAThH C UX KPATKUM OIHCaA-
HHEM. DTO IMO3BOJISIET ONEPATHBHO OLCHUTH COOT-
BETCTBHUE ITyOJIMKAIMN 33/IaHHBIM KPUTEPHSIM;

*  pacuIMpeHHbIC BO3MOXXHOCTH ITOMCKA 10 KPUTEPHSIM,
HEIOCTYITHBIM B CTaH/IAPTHBIX OHONHOrpaprIecKux
6azax. Hampumep, moWck MeTaaHAJIM30B WM CH-
CTEMaTHYECKHX 0030pOB C HAJIWYMEM MOKa3aTesei
OTHOCHTEJIBHOTO MM a0COJIIOTHOTO PHUCKA, PETpo-
CIIEKTHBHBIX HCCIICIOBAHUN C aHaIM30M (DaKTOPOB
pHCKa, WM ONHCAHNH KIMHUYECKUX CIydaeB C JaH-
HBIMH O BPEMEHH Pa3BHUTHsI HEXKEIATEIbHON peak-
UM OT MOMEHTa Hayajla IMPUMEHEHHUS Iperapara;

*  uH(OPMHpOBaHHE 00 OTCYTCTBHM PEJIEBAHTHBIX
nmyonukanuid. B ommdne ot py4HOTro moucka, mpu
KOTOPOM CHELHAIUCT TPATUT BPEMs, IPEkKIE YeM
yOequThCs B OTCYTCTBUH CTaTeH 110 3alaHHON TeMe,
NH-monens coobimaer 00 3TOM He3aMeUTUTENBHO.
DTO TO3BOJIET Cpa3y CKOPPEKTUPOBATH KPUTEPUH
TIOWCKA WU TIPUHSTH PEIIeHHEe 00 OTCYTCTBUH CTa-
TEH Mo paccMaTpuBaeMOMY BOIIPOCY;

* CYyIIECTBEHHOE COKpallleHne BpemeHH. biaromaps
MTOBBIIICHHON TOYHOCTH M PAaCIIMPEHHBIM KPUTEPH-
SIM TIOMCKA 3HAYUTENIBHO CHHXKAIOTCSI BPEMEHHBIE
3aTparhl Ha MOJyYeHNEe HEOOXOANMBIX JaHHbIX.

Takum o6pasom, nmpumenenue MU-momeneit mis
MMOWCKA W CHCTEMAaTH3allU{ HAYYIHOW JUTEPaTypHI I10-
3BOJISIET 3HAYUTEIHHO TOBBICUTH CKOPOCTH U 3Pdek-
TUBHOCTB OJTHOTO M3 HanboIree TPyIoEMKUX BCIIOMOTa-
TeIbHBIX npoueccos B OH.

H3eneuenue 0annvlx ¢ nomMouybio 601bUX
A3BIKOGBHIX MoOenell, 2eHepayusn pe3ome nyonuKayui
/ Data Extraction Using Large Language Models
and Generation of Publication Summaries
CrnenyromumM 93TaloM I0CIe HaXOXKIEHHs pelle-
BAHTHOH ITyOJIMKAINH SIBISIETCS €€ IPOYTEHHE C LEJIBI0
W3BJICUYEHHST HEOOXOANMBIX NaHHBIX. OTBITHBIE CIICIH-
QJINCTHI, KaK MPAaBUIIO, HE YUTAIOT CTATHIO LIEIUKOM,
a IIeJICHAINPABICHHO HIIYT HYXHYIO MH(POPMALHUIO 110
KITIOYEBBIM CJIOBAM WJIM OOPAIAfOTCsl HETIOCPEICTBEH-
HO K COOTBETCTBYIOIIEMY pa3zzieny. TeM He MeHee jaxe
TaKoH Moaxo/ TpeOyeT BpEeMEHH U HE HCKITIOUAET PHCKa
MIPOITyCKa BAKHBIX JTAHHBIX, OCOOCHHO €CIIM MCKOMast
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HHPOPMAIUS CONCPIKUTCS B OOBEMHBIX TaOIHUIIAX WIIH
rpaduKax, Win CIEeMUATUCT paboTaeT B YCIOBUSIX BbI-
COKOM HarpyskH.

[Ipumenenne LLM 1o3BosisieT CylIeCTBEHHO YCKO-
puth 3TOT Tpouecc. JlocTatouHo CHOPMYITHPOBATH
3anpoc C yKa3aHHEM HEOOXOMMMBIX NaHHBIX, ITOCIIE
Yero MoJielib JIM0O MPEICTaBUT PEe3loMe 3arpalinBaec-
Moii mH(pOopManH, JTUO0 cOOOmHUT 00 e€ OTCYTCTBHU
B cTarbe. J{OMOIHNTEIBHBIM TPEUMYILECTBOM JITAHHOTO
TMIO/IXO/IA SIBJISIETCS] IPOCTOTA BepH(PHUKAIINY OTBETA, TaK
Kak Jf000i (parMeHT, CreHepHpOBaHHBIH MOIEIBIO,
MOXHO TPOBEPUTH, HAWIsl COOTBETCTBYIOIIUH TEKCT
B MCXoAHOW myOnukannu. IlpakTndyeckum npumepom
MIPUMEHEHHSI JAHHOTO CIIEHApHsI MOXKET CIYKUTh H3-
BJICUCHHE JAHHBIX JJIS1 XapaKTEPUCTHKN PUCKOB B pa3-
nene 16.4 ITOOb nmm momyne CVII ITYP (manpumep,
(hakTOpOB pHICKA, BPEMEHHU Pa3BUTHS HEXKEJIATEIHbHON
peaknuy OT HauaJla MPUMEHEeHNS perapara, cennu-
YECKHMX KIMHUYECKHX MPOSIBICHUI, NCXO0B U Mep MO
00paTUMOCTH).

Jlpyrum crieHapueM SIBISIETCS] TOATOTOBKA pe3toMe
myOIUKaIMy, Hanpumep, s paszaenos 11, 17.1, 17.2,
18.1 ITOOBb wiu moapyns CI I[IYP. B nannom ciyuae
JIOCTaTOYHO yKa3aTh, KAKHE ACIEKThl CTATbU JOJDKHBI
ObITH OoTpaxkeHbI B pestome. CiemayeT y4uThIBaTh, 4TO
CTHJIb M3JIOKEHHSI, TEHEPUPYEMbIH MOJIEIIBIO TIPH TIep-
BBIX UTEPALMSIX, MOKET HE B IOJHOH MEpe COOTBET-
CTBOBATh TPEOOBAHMSIM KOHKPETHOTO JOKyMeHTa. [l
JIOCTIDKEHUSI TPUEMIIEMOTO pe3yibTarta HeoOxonuma
npe/iBapuTeNbHas KaiuOpoBka monenu. IIpu padore
C OTKpPBITBIMHU DPEIICHHUSMH, B OOJBIIMHCTBE CITydyacs,
JIOCTaTOYHO BPYYHYIO OTPEIAKTUPOBATH HECKOJIBKO
TEKCTOB, 3arpy3UTh UX B KauecTBE 00pa3IOB M 3a/1aTh
MHCTPYKIHUIO TIPUICPKUBATHCS 33aHHOTO CThIIsL. [o-
cJle TakOW KaJMOpPOBKM MOJIENb CTAHOBHUTCSI TOTOBBIM
WHCTPYMEHTOM, CHOCOOHBIM 3HAUMTEIHFHO COKPATHTh
BpPEMEHHBIE 3aTPaThl Ha TOATOTOBKY IOKYMEHTOB.

[Ipumenenue LLM B OnMCaHHOM KJIIOYE BO3MOXKHO
1 Jy1s1 pa0OTHI C BHYTPEHHUMH JIOKyMEHTaMU KOMIIaHUH,
HaIpumep, Il U3BJICYCHUSI JAHHBIX O HEXKEJIATEIIbHBIX
SBJICHUSX, 3a(UKCHPOBAHHBIX B XO/€ KIMHUYECKOTO
UCCIIENOBAaHMsI, U3 COOTBETCTBYyIOIEro oryéra. OmHa-
KO B ATOM CJIy4yae HMCIIOJIb30BAHUE OTKPBITBHIX MOJEIEH
HEJIOIYCTUMO M TpeOyloTCsi BHyTpEeHHHE, OOydeHHBIC
Ha KOPIOPaTUBHBIX JAHHBIX PEIICHUS C HalaXeH-
HOH CHCTEeMOW NEepHOANYECKOr0 KOHTPOJS KadecTna.
JlanHblii acnekT Oyaer moxpoOHee PacCMOTPEH HUIKE.

Iloozomoexa u ob6padomka uHOUGUOYATLHBIX
CO00WenUIL 0 HedicelamenbHbIX peaKuyuax /
Preparation and Processing of Individual
Case Safety Reports (ICSRs)

Yuciio UCHP, nocrynatomux B otaenst ®H dap-
MaleBTHYEeCKUX KOMIAaHWH, HEYKIOHHO pacteT. Ilpm
9TOM Ka4ecTBO U 00bEM COIeprKaIUXCs B HUX JaHHBIX
CYIIECTBEHHO BapbUPYIOTCS: OT KPAaTKUX COOOIECHUI

PeanbHas knuHMYyeckas nNpakTuKa: AaHHble M goka3aTenbctBa 2026 Tom 6 N22

Real-World Data & Evidence 2026 volume 6 no. 2 59




MCKYCCTBEHHbIM UHTENNEKT
m ARTIFICIAL INTELLIGENCE

C MHHUMAaIIFHBIM Ha0OpOM CBeleHUH (memorpadude-
CKHE XapaKTEePHUCTHKU MAalMeHTa W OIHCAHHE HEexXe-
JIaTeNIbHOM peakiyn) A0 OOIIMPHBIX HECTPYKTYPUPO-
BAaHHBIX TEKCTOB WJIM KONHWH IOKYMEHTOB B (hopmare
pdf wim jpg, BKIIOYAIOMIMX CIOKHBIC JIAOOPATOPHEIC
MOKa3aTeld U KIMHWYECKH 3HAYMMYI0 MH(OpPMAIHIO,
KOTOPYIO CIIEIIHAIMCT MOXKET HE 3aMETUTh NIPU PYYHON
obpabotke. [Ipumepamu Takoil WHPOPMALIUU CIYXKAT
HECOOTBETCTBHE (PaKTUUECKOTO IOKa3aHWs K MpUMe-
HEHHUIO TIperapara 3aperucTpUpOBaHHOMY ITOKa3aHUIO
(mampumep, ero off-label Ha3HaYeHUE TPU TOYETHOKITE-
TOYHOM PaKe BCJIE/ICTBHE OUIMOOYHON HHTEPIPETALIUH,
BBI3BAHHOH BH3yaJbHBIM CXOJCTBOM TEPMHHOB C 3ape-
THCTPUPOBAHHBIM ITOKAa3aHUEM, — JIUEeHHE MeYEHOU-
HOKJIETOYHOTO paka) WJIM OIIMOKM B pacuére 03Bl
OTHOCHTEJIEHO Macchl Teja namueHTa u ap. JomomHu-
TENIbHYIO Harpy3Ky CO3/ai0T HEpPHOJIbI PE3KOTO YBEIH-
yerns nmoroka UCHP (xak 310 Habmromamoch B mepu-
OJl TIAaH/IEMHUH KOPOHABHUPYCHOW MH(EKINH), KOTOpbIE
IIPYU OTPAHMYECHHOM ILITATe COTPYJHHUKOB HEHM30EKHO
BEAyT K CHIDKCHHIO KadecTBa 0OpaOOTKH COOOIICHHIA
U PHCKY HpOITyCKa KIMHWYECKH BAXKHBIX CBEICHUH.
Bwmecte ¢ Tem (papmaneBTHUECKHE KOMITAHUH COXPaHs-
10T 00513aHHOCTh CBOEBPEMEHHO pearnpoBarh Ha cO00-
LIEHUSI O HEXKEJATeNIbHBIX PEaKIusIX B IEJAX 3aIUTHI
OOIIECTBEHHOTO 3/J0POBBSI 1 ONIEPATUBHOTO BBISIBIICHUS
1 yCTpaHEHHs IPOOIIEM 110 OE30IaCHOCTH.

Panee juist pemieHus 3TUX 3a/1a4 NPUMEHSUICS MO/~
X0/ Ha OCHOBE PACIIO3HABAHMSI HMEHOBAHHBIX CYIIHO-
creir (Named Entity Recognition; NER) — TtexHomO0-
I'Msl, TIO3BOJISIONIAsl BBISBISATH M KiacCcH(UIMpOBaTh
KITFOYEBBIE AJIEMEHTHI MH(OPMAIMN B HECTPYKTYpPHPO-
BAaHHBIX TEKCTaX (HAUMEHOBAHMSI HEXEJIaTeIbHBIX pe-
aKIWH, KBaTU(UKAIMS pernoprepa, cTpaHa, crenudu-
YeCcKHe TEPMHUHBI) C MCIOJIb30BAaHUEM 3apaHee 3aJlaH-
HOH pa3meTku. OJIHAKO Ha MPaKTUKE JAAHHBIA MOAXOA
He obecrneums CTaOWIBHOTO YITy4IIEHHS HPOLECCOB
obpadorku MCHP [10].

IIpumenenne LLM oTKpbIBaeT HOBbIE BO3MOXKHO-
ctu it yckopenust oopadorku UCHP nipu coxpanennu
kadecTBa. Xopomo ooyueHHas LLM cniocoOHa n3Bie-
KaTh W3 MCXOJHBIX NaHHBIX (Hanmpumep, E2B-daiinos,
¢dopm CIOMS, nybnukanuii B Hay4yHOH JuTeparype)
3apaHee OINpeneNEHHbId NepeueHb CBENeHUM: 4 Mu-
HUMaJbHBIX KpuTepus BanuaHoctu MCHP, menuuun-
CKMH aHaMHe3, JaTy Hadaja NPUMEHEHHUs I10J03pe-
BAaeMOTO TIperapara, BpeMsi Pa3BUTHS W pa3pelleHus
HE)KeNaTeJIbHOM peakiuny, UCXOJ M COITyTCTBYIOLIYIO
Tepanuio. Ha ocHOBe M3BIECYEHHBIX AAHHBIX MOJIEINb
MOXKET TPOBOJAMTH AHAIM3 CIy4dasi, OLUEHKY IPUYUH-
HO-CIIC/ICTBEHHOM CBSI3U M ONIPECIATH HEJOCTAIOLIYIO
nHPOPMALNIO, KOTOPYI0 HEOOXOIUMO 3alpOCHTH JUIS
noyiHoLeHHOM oueHku. Crnenyroum marom LLM
(opMupyeT CTpyKTypHpPOBAaHHOE PE3IOME Clrydas B 3a-
paHee yCTaHOBJICHHOM (opmare M CTHIIE HM3JIOKEHHS
(HampuMep, 1O JIOTUKE anamnesis morbi).
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Pabouast rpynma XIV CIOMS B cBoem otuéte [10]
y)Ke OmnMcana MPaKTHYeCKUH CIEeHapui NMPUMEHEHHs
LLM s u3BnedeHus NaHHBIX pu o0padboTke MCHP.
B Hem mpencraBieHbl pe3ynbTaThl AKCIEPHUMEHTAIb-
HOTO HCCJIIOBAHUS, B PAMKaX KOTOPOTO OBLIT BBICTPO-
€H ToJTyaBTOMaTHuecKuii npouecc oopadorkn VICHP,
cocrosiui U3 Tpéx sramnoB. Ha mepBom srare BXoa-
HBIE JIOKYMEHTBI pa3JIMuHbIX (POPMATOB MPHUBOAMINCH
K eauHomy Buay. 3aremM monenb GPT-4 uzBnekana
JIaHHBIE C MOMOIIBIO CTPYKTypupoBaHHOro JSON-ma-
O70Ha, conepKaliero MOACKa3Kh O BEPOSITHOM pac-
MOJIOKEeHNH MH(OpManuu B JoKyMeHTe. Ha Tperbem
JTare TEKCTOBBIE OTBETHI MOJIEIH aBTOMAaTHUECKH CO-
MOCTAaBISUIUCH C TIPEAONPENCIEHHBIMI 3HAYCHUSIMHI
nonieid. J{ns omeHkn 3¢ GeKTHBHOCTH OBLT pa3paboTaH
rpadudeckmii wHTEpQEic, MO3BOISIBIINN CpPAaBHUTH
MIOJTHOCTBIO PYYHYIO 00pabOTKy C MPOLECCOM, JIOTOI-
HeHHBIM V. YeThipe OMBITHBIX CIEIUANIHACTa OBLIA
CilydaiiHBIM 00pa30M paclpeieieHbl MEeXIy ABYMS
BapuaHTaMM pabOTHI, a cucTeMa (UKCHpPOBaa YHCTOE
BpeMst 00pabOTKH.

CornacHO TONy4YEeHHBIM pE3ylbTaTaM, TOYHOCTh
u3BiedeHus cocrapuia 85—-100 % it 1TOKyMEHTOB 1O
KIMHUYeCKUM ucciiegoBanusaM, 60—100 % st cooOre-
HUHM U3 IpOrpaMM NOAAEPKKU nauueHToB u 67-100 %
JUIS CITy9aeB M3 MEINIMHCKON nTeparypsl. [Ipumene-
Hue LLM cokparuno 3arparsl BpeMeHu Ha 39 %, uto
MI03BOJIMJIO COKOHOMHTH B CpeHeM 0Koiio 20 MUHYT Ha
Kaxaoe u3Bewienue. M3 npumepHo 69 touek JaHHbIX,
M3BJICUEHHBIX MOJENbBIO, PYYHOH KOPPEKTHPOBKHU Tpe-
ooBany Jimmb 2,4 [10].

Taknm 00pa3oM, Tako# MOIXOA MO3BOJSIET CyIIe-
CTBEHHO COKpaTuTh BpeMst oopadorkun MCHP, cau3uth
PHCK TIPOIyCKa KIMHUYECKH 3HAYMMON MH(OpMarn
1 MaKCUMAaJIbHO YHU(PHUIIMPOBATH CTHIIb OITUCAHUS CITy-
Yaes.

Iloozomoexa cnpagounvlx, uHhopmayuonHvlx
Mamepuanos u aoanmayus mexcmog / Preparation
of Reference and Information Materials and Text
Adaptation

Baxnsim Hanpasienuem ®H sBisercs noaroros-
Ka MH(POPMALIMOHHBIX MaTE€PUAJIOB JUISl CIICLHAINCTOB
37paBOOXpAHECHUs (HAIpUMep, PyKOBOJCTB ISl Bpa-
4eil) U MalrueHToB (HarpuMep, TaMITOK) B paMKax JI0-
MIOJTHUTENBHBIX MEp MUHUMHU3AINU PHCKOB.

CornmacHO TpeOOBaHMSAM HaJIeKalled NPaKTUKH
®H [11], obpa3oBarenbHbIE WHCTPYMEHTHI JOJDKHBI
OBITH aJaNTUPOBAHBI K MOTPEOHOCTSM IETIEBOH ayau-
Topun. Ha mpaxrtuke 3TO O3HayaeT HEOOXOIMMOCTH
00ecreunTh MOHATHOCTh TEKCTA KaK IS CTICLIHAINCTOB
37IpaBOOXPAHEHHUS, TaK U JJIsI TALMEHTOB, HE MMEIOIINX
MeIunuHCKoro obpasosanus. I[lpm sToM anamranms
poeCCHOHATBHOTO MEAMIIMHCKOTO TEKCTa, COzep-
JKAIeTo  y3KOCIEIHATM3UPOBAaHHYI0 TEPMUHOJIOTHIO,
K opmary, TOCTYITHOMY JUIsl TAlMeHTa MPEICTaBIsIeT
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HEKOTOpPbIE 3aTPyIHEHHUS JaXe JJISI OIBITHOTO CIICIH-
anmcra u TpedyeT BpeMEHHBIX 3arpar. B ciydae mpe-
1aparoB C WHHOBAI[MOHHBIM MEXaHH3MOM JCHCTBHUS
(HanpuMep, Cpe/ICTB TEHHOM Teparum) MOIroTOBKA J10-
CTYIHOTO O00y4Yarolero MarepHuana MOXKET BBI3BIBATh
3aTPYIHEHUS U JUIS ayINTOPUH Bpadei.

IIpumenerne LLM cniocoOHO CYIIECTBEHHO yCKO-
PHUTB 3TOT TIporiecc. Mozenb MOXKeT oreparuBHO (op-
MYJIUPOBAaTh CJOXKHBIC OITMCAHMS, ATaNTHUPYs S3BIK
U CTWIb H3JIOKEHHS O]l KOHKPETHYIO LEJIEBYIO ay-
JUTOPUIO — OT CIEIHAINCTA 3APABOOXPAHEHHS [0
marenTa. [lo ananorum ¢ obpaborkoit MICHP, omm-
canHoi Bbime, LLM cmocoOHa (opMHpOBaTh CTPYK-
TYPUPOBAaHHBIH TEKCT HA OCHOBE HMMEIOLINXCSI UCXOA-
HBIX MarepualoB (HanmpuMep, oOmas XapaKTepHCTHKA
JIEKapCTBEHHOTO IIpenapara, HaydHbIC ITyOJMKaluH,
MHbIE WH)OPMAIIMOHHBIE UCTOYHUKH) B COOTBETCTBHU
C 3apaHee 3aJJaHHOW CTPYKTypol WiH 1madiaoHoM. [aH-
HBII MOJIXO/T TPUMEHUM H TIPH TTOATOTOBKE PA3EIIOB 0
0€e30I1aCHOCTH JINCTKA-BKJIAAbINIA I mamuenra. LLM
MI03BOJISIET AJANTUPOBATh TEKCT U3 OOIIEH XapakTepH-
CTHKH JICKapCTBEHHOT'O TIperapara, ynpomias MeIuIHH-
CKHI HappaTHB IPU ITOJTHOM COXPAHEHUH €TI0 CMBbICIIA.

Takum o6pa3zom, npumerenrne LLM mpu moarotos-
Ke MH()OPMAIIMOHHBIX MaTE€pPHAJIOB ITO3BOJISET CYIIe-
CTBEHHO COKPAaTUTh BPEMEHHBIE 3aTpaThl HA CO3JaHNE
1 aIaNTaMio0 TEKCTOB JUIS Pa3IMUHbIX LEJIEBBIX ayIH-
Topuit. OcoOyro IIEHHOCTh JaHHBIA TTOAXO[ MPEICTaB-
Js1eT B pabOoTe CO CIIOKHBIMU TEPAIIeBTHIECKUMH 0071a-
CTSMH, /€ aanTanus npodeccHoHaIbHOTO MEIUIINH-
CKOTO TEKCTa JUIsl INAIMEHTOB SBISIETCS TPYTOEMKOM
3a7auent.

Ananusz coomuouwienun «nonvza-pucky» / Benefit-Risk
Analysis

Onnoii n3 kmroueBbIX neneid ®H sBisgeTcs onenka
TOTO, MPEBBIMIACT JIM IMOJb3a OT MPUMEHCHHS JIeKap-
CTBCHHOTO TperapaTa ero MOTCHIIUAIbHBIC PUCKH, TT0
pe3yibTaraM aHaJHu3a HAKOIUICHHBIX JaHHBIX O 0e30-
nacHocTy. Bueapenue NLP B ripoliecc OLeHKH COOTHO-
MICHUS «IOJTh3a-PUCK» TPEICTABISET COOON TEepPCIIeK-
TUBHOE HanpasieHue pazputus OH.

Ha ceromusmauii 1eHp pa3pabOTaHO MHOXKECTBO
METO/IOB OIICHKH TOTCHIMATBHOW TONB3Bl M PUCKOB
JICKAPCTBCHHOW TepaIiy, KOTOPBIE KIACCUPHIAPYIOT-
Csl Ha KOJIMYECTBCHHBIC, TIONYKOINICCTBEHHBIC U Kave-
CTBCHHBIC. TeM He MeHee Ha MpPaKTHUKEe MpeoOaJatoT
Ka4eCTBEHHBIC METOJBI, CPEIN KOTOPHIX HauOOJbIIce
pacripoctpanenue noiayunmn PrOACT-URL, Benefit-
Risk Framework, monenr BRAT (Benefit-Risk Action
Team) u psx npyrux [12]. HecmoTpst Ha MeTogoIorH-
YECKUE Pa3In4Ms MKy HUMH, BCE IEPCUHCICHHBIC
MOX0/bl MOXHO HMHTerpupoBarb ¢ NLP-cucremamu.

Bwmecre ¢ Tem, U3 Bcex paccMaTpuBaeMbIX B HACTO-
siuel crarbe HanpaieHuid npumenenuss MU nannoe
HaTIpaBJICHUE SBIIACTCS HAaNOO0Jee TPYTOEMKIM C TOUKH
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NWCKYCCTBEHHbBIA NWHTENJEKT
ARTIFICIAL INTELLIGENCE gy

3peHusi peanuzannu. KauecTBeHHbIE METOINHMKH, Kak

MIPaBUJIO, TIPEIIIONAraloT OTBETHl Ha ONpeNeNEHHBIN

Habop Bompocos. Hanpumep:

* Kakoe 3a00JIeBaHME MOJICKHT JICUCHHUIO U KaKOBa
CTEIICHb €T0 TSKECTH;

* B uEM BBIpA)XKACTCS OXKUIaeMast [0J1b3a (M3JIeUeHHE,
MIPOJVICHNE JKU3HHU, KyIIHPOBAHUE CUMITTOMOB);

* KakWe PUCKU CONPSDKEHBI C MPUMEHEHHEM IIperia-
para, KaKoBa UX 4acToTa U YIPaBIseMOCTb;

* CYIIECTBYIOT JIM aJIbTEpPHATHBHBIC BapUAHTHI Tepa-
IIUHA ¥ KaKOBBI UX CPAaBHHUTEIBHbBIC MPEUMYIIECTBA
1 HEIOCTATKH.

Jlist hopMupoBaHMs OTBETa Ha KaXKABIH M3 3THX
BOIIPOCOB MOJIENIM HEOOXOMMMBI crienuduyeckne o0y-
Yarolye JaHHbIe: 0011as XapaKTepPUCTHKA JICKAPCTBEH-
HOTO TIperapara, OT4EThl O KIMHUYECKUX HCCIIEI0Ba-
HUSIX, SIHAEMHOJIOTHYECKHE JaHHbIE, KIMHWYECKHe
pPEKOMEHJallMK U JIPYTHe UCTOUHUKH. Takum oOpazoMm,
pa3paboTka 1mogoOHON MoJeIH TpeOyeT 3HAUUTEIIbHBIX
BpPEMEHHBIX 3aTpar Ha cOOp JaHHBIX, 00yYEHHE U I10-
CJIE/TYOLIYIO BaJIMIALMIO KauecTBa.

Tem He MeHee, BHEJpEHHE TAKOH MOAENN IT03BO-
JSIeT aBTOMAaTHU3UpPOBATh PYTHHHYIO YacTh pPabOTHI,
a IMEHHO aHAJIN3 M CHCTEMAaTH3alnI0 OOJIBIINX MAaCCH-
BOB JJAHHBIX C TOCJICAYIOIIMM HX OIHCAHUEM, OCTaB-
JSIsL CHENMAINCTY CaMbI OTBETCTBEHHBIH JTam —
UTOTOBOE B3BCIIMBAHUE U NPHUHATHE pemieHus. Takoi
MO/IX0J] 00eCIeunBaeT PO3PAYHOCTh OLEHKU IS pe-
TYISITOPHBIX OPTAHOB M CIIOCOOCTBYET ITOBBIIICHHIO
KauecTBa, OObEKTUBHOCTH, JH0Ka3aTeIbHOCTH, BOCIPO-
N3BOAMMOCTH W JIOCTOBEPHOCTH MPOBOIMMOM OIICH-
K1, CHIKas BIMSIHUE YeJIOBeYecKoro (hakropa, Korna
CHELHUAIIICT MOXET HeIPeJHAMEPEHHO aKIIEHTHPOBATh
BHUMaHME Ha JTAHHBIX, OATBEP)KAAIOIINX €0 MHEHNE
o npenapare. [Ipyn 3TOM IPUHIUNHAIEHO Ba)KHO, YTO
WU He 3ameniaeT SKCIEPTHOE CYKACHHUE CIICIHAINCTa,
a yCHUJINBAET €ro, KOHIEHTPUPYS YeJIOBEUECKHI pecypc
Ha dTamnax, TpeOyomMX MpoQecCHOHaTLHON U dTHYEe-
CKOH OTBETCTBEHHOCTH.

[pumep npumenenuss MM-monmenu st cXoKero
cuenapust npencraieH B oraére CIOMS [10]. Pa6o-
yasi TpyIIa uceienoBana npumeHuMocts M-moneneit
JUIs aBTOMATH3alM{, CTAHAAPTU3AIWU U TOAJCPKKA
MIPUHSTUSL SKCIIEPTHBIX PEIIeHWH B 00JAaCTH OLEH-
KN TIPUYMHHO-CIIEICTBEHHOW CBs3H. [l oOyueHus
1 TECTHPOBAHUS MOJEIIeH MCIIOIb30BAJICS OOMIMPHBII
TeTepOreHHBII HAa0Op JaHHBIX, OOBEIUHSABIINN CIIOH-
TaHHBIE COOOIICHUS, JaHHbIE KIMHUYECKUX HCCIIEN0-
BaHWH M MEIUIMHCKYIO JnTeparypy. Habop Bkirodan
JeMorpaduuecKie XapaKTepUCTHKHI MAIIMEHTOB, aHAM-
He3, COITyTCTBYIOLIHE 3a00JIeBaHMs, IIUPOKUI CIIEKTP
JIEKapCTBEHHBIX IIPENaparoB M BAKLHUH, a TAKXKE pa3-
HOOOpa3HBIC THUITHI HEXKEJATENbHbBIX SIBICHUH, 3aKOIH-
poBaHHBIX 110 TepmuHoiorurn MedDRA. ApxutekTypa
MOJZIENN TpeycMaTprBalla U3BJICYCHUE NTPU3HAKOB M3
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MCKYCCTBEHHbIM UHTENNEKT
m ARTIFICIAL INTELLIGENCE

CTPYKTYPHUPOBAHHBIX I10JIEH M TEKCTOBBIX HAppPaTHBOB
¢ npumenenrnem NLP u LLM, pacuér cypporarHbix
METpHK, B YAaCTHOCTH, 10 mKaje Hapamwko nmmm kpu-
tepusim BO3, n ¢puHanbHyI0 KilacCH(PHUKAIIIO CTENCHN
MIPUYNHHO-CIIEICTBEHHON CBS3M OT «COMHHTEIILHOID
JI0 «OTIPE/ICIIEHHOM».

JlanHass MoJienb IoKasana BBICOKYIO BOCIIPOM3BO-
JVMOCTB PE3YIIbTaTOB, CYIIECTBEHHO CHIKas CyObeK-
TuBHBIN (hakTop. M-momens 3hhekTHBHO yunuThIBAIA
CKPBITBIE KO(AKTOPHI, TaKKe KaK BO3PACT, COMYTCTBY-
IOLIYIO TEPAIHIo, KOTOPhIE HEPENIKO YITyCKAIoTCs MpU
pyuHoMm aHanuze. MM-mMonens ycnenHo kiaccuguim-
poBasia Cilyyad 110 YPOBHIO HEONPEAEIEHHOCTH: Oue-
BUJHBIE W XOPOLIO 3aJ0KyMEHTHPOBAHHbBIC pPEaKIHU
00pabaTbIBaINCh aBTOMATHYECKH, TOT/IA KaK CIIOKHBIE
1 TIOTPaHUYHbIE HANPABISUINCH HAa yITyOIEHHBIA KOH-
cuiMyM K skcrepram [10].

Hecmotpst Ha TO, YTO JAHHBIA NPUMEP OTHOCHTCS
K OIICHKE TIPHYMHHO-CIICICTBEHHON CBSI3H, a HE K aHa-
JIU3Y COOTHOILCHHMS «IIOJIb3a-PUCK» HANpsSIMyl0, OH
HaISIHO JIEMOHCTPUPYET NMPUHIMITHAIBHYIO MpUMe-
HUMOCTH QHAJOTMYHOTO TIOJX0a M B ATOH 00IacTH.
Jloruka mporecca BO MHOTOM CXOXa: 00ydeHHe MoJe-
JI1 Ha OOJIBIIIOM MAaccHBE Pa3HOPOIHBIX JaHHBIX C I10-
CJICTYOIIMM 3aTI0JTHEHUEM 3apaHee ONpe/IeIEHHBIX 110-
nei Ha nx ocHoBe. OTIIMYME COCTOUT JIMIIb B TOM, 4TO
B Cllyyae aHaJIN3a COOTHOIICHHUS «IIOJIb3a-PUCK» ATH
TI0JIs1 OTIPEJIEIISIFOTCS He MIKaioil Hapamko wim xpute-
pusimu BO3, a, Hanpumep, CTpyKTypoil METOIOIOTHH
PrOACT-URL.

Ilposepka coomeemcmeusn pezyniamopHuvim
mpeboganuam u cmanoapmam omuémuocmu /
Regulatory Compliance and Reporting Standards
Verification

Bce nmoxymentsl B chepe @H momKHBI COOTBET-
CTBOBATh YCTAHOBJIEHHBIM TPEOOBAHMSM M CIIEOBAaTh
OIIPEAEIEHHON CTPYKType, BKIIOUasi 00s3aTeIbHbIC
pasJielnsl, periaMeHTHPOBAHHBIE JOKYMEHTAMH COOT-
BETCTBYIOIINX PETYISATOPHBIX OPTAHOB M OTPACIEBBIX
crarnaproB (EDK, CIOMS, FDA, EMA, ICH).

Hecmorpst Ha TO, 4TO OCHOBHBIE TpeOOBaHMUS
K CTPYKType IOKYMEHTOB YHH(UIIMPOBAHbI, OTHEIb-
HBIE aCHEKThl MOTYT BapbHpPOBATHCS, YTO CO3AéT JI0-
TIOJTHUTEJBHBIE CIOKHOCTH sl (hapMaleBTHUECKUX
KOMITaHWH, OCYIIECTBISIOINX AEATEIBHOCTh B He-
CKOJIBKMX CTpaHax C PasHBIMHU PETYISTOPHBIMH Opra-
HamMu. HeoOXommMOCTh JETaJbHOTO M3YyUYeHUS Kax-
JIOTO PETYISTOPHOTO JOKYMEHTa M IAOIOHA C LEINbI0
BBIABICHUSI TaKUX Pa3IMuUi SBISETCS TPYHOEMKON
U BpeMs3aTpaTHOM 3aaadeil, He MCKIIoYalolen pucka
MIPOITyCKa BaXKHBIX TPEOOBAaHMI M, KaK CIEJCTBHUE, OT-
KJIOHEHUH 1 TIOBTOPHBIX 1104 JIOKYMEHTOB.

OnHUM M3 MHCTPYMEHTOB pEIIEHUs JaHHOH Ipo-
OJIeMBI MOXKET CIYXHUTh mpuMmeHeHue NLP-momeneit
B IByX OCHOBHBIX CLICHAPHUSIX.
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IlepBblil cueHapuii — mpoOBEpKa COOTBETCTBUS
(hopManbHBIM TPEOOBAHUSIM K CTPYKTYpE NOKYyMEH-
ToB. NLP-Mozemnu ¢ nmrabiioHHBIM paciio3HaBAaHUEM HIJTH
CHELHUAM3UPOBAHHBIC YEK-JTHCTHI, HHTETPUPOBAHHBIC
¢ LLM, crocoOHBI BepH(HUIMPOBATh HAIMYHE BCEX
00s13aTeNbHBIX Pa3/IeNIOB U BBISIBISITH HECOOTBETCTBUS
topmaram CIOMS, FDA u npyrux perysiasiTopHbIX Op-
TaHOB.

Bropoii cuenapuii — npoBepka COOTBETCTBUS CO-
Jepkanust JokymeHnta. NLP-moziens MOXXeT aHalu3u-
poBaTh TEKCT HOKYMEHTa M COIOCTABISATH €ro C Tpe-
OOBaHMAMH PYKOBOJSIINX JIOKYMEHTOB PETYJSITOPOB.
Hanpumep, mpoBepsiTh, COOTBETCTBYET JIM CTPYKTYpa
ITOOB pexomennanmsm ICH E2C (R2), orpaxens! 1n
tpeboBanms momyist [X Hamnmexameir npaktuku dap-
MaKOHa/130pa B ONHMCAaHUM CUTHAJA OE30MacHOCTH,
KOPPEKTHO JI HHTEPIPETHPOBAHBI CEPHE3HOCTH HEXKE-
JaTeNbHON PEeaKINK ¥ TPUYNHHO-CIICACTBEHHAS CBSI3b.
Oco0yI0 TPAaKTHYECKYI0 LEHHOCTh JAHHBIA IOAXO[
[IPEJICTaBISIET B CUTyalMsIX, Koraa ofqHo u To sxe MCHP
HEoOXOIMMO HaIpaBUTh OAHOBpeMeHHO B Poczmpas-
Han3op, FDA nu EMA, kaxablii U3 KOTOPBIX HpPeNb-
ABJISIET COOCTBEHHbIE TPeOOBaHUS K SI3BbIKY, (opMmary
U CTETICHH JeTaJIN3alNN.

Buenpenne NLP-mozeneii B npoueccbl NpOBEPKHU
JIOKyMEHTAINH 1103BoJIsieT criennanucty mo @H cocpe-
JIOTOYUTHCS] HA COAEPIKATEIbHOM M MEIUIIMHCKOW CO-
CTaBJISIOLICH JOKyMEHTA, HE OTBJIEKAsICh Ha BepU(HKa-
IO COOTBETCTBUS (pOpMaTIbHBIM TpeOoBaHMsIM. OXKH-
JIAETCsl TaK)Ke CHIDKCHHE YHCIIA 3aIIPOCOB CO CTOPOHBI
PETYISITOPHBIX OPraHoB, OOYCIOBJICHHBIX (hopmaib-
HBIMHM HECOOTBETCTBUSIMHU. B cityuae jke moCTymieHus
mofo0HEIX 3ampocoB NLP-momenn Moryt nomoiHH-
TEJIHO MIPUMEHATHCS JUIs aHAJIN3a U CHCTeMaTH3alin
3aMe4YaHui perynsTopa, GOpMHUPYS TEM CAMBIM PACIIIH-
peHHylo 6a3y TpeOOBaHMH, KOTOpast Oy/leT YUUTHIBATH-
Csl TIPH TIOCJIEYOIIeH TIPOBEPKE JOKYMEHTOB.

Ocnognole ocpanuyenus u pucKu
HH-mooenen / Key Limitations
and Risks of AI Models

B mpenpinymmx miaBax paccMOTPEHBI HpEeUMy-
mectBa BHeapenus: MM-mozneneil B MpakTUUYECKYIO
JesITebHOCT crenuanucta no ®H, a uMeHHO co-
KpallleHHhe BPEMEHH BBIIIOJIHEHUS PYTHHHBIX 3a7ad,
TIOBBIIICHUE CTAaHMAPTU3ALNKM U KauecTBa JIOKYMEH-
TOB, BO3MOXXHOCTb COCPEIOTOYUTHCS HA AKCIIEPTHOU
AQHAINTHYECKON paboTe, a TakKe CHIDKCHHE BIMA-
HUS YEJIOBEYECKOTo (hakTopa mpu o0paboTke 00Ib-
mux o0bEMOB MaHHBIX. BMmecre ¢ TeM HmpuUMEHEHHE
NHM-mozneneil conpsikeHo € psiAOM CYLIECTBEHHbBIX
OTpPaHUYEHUH M PUCKOB, KOTOPBIE PACCMATPHBAIOTCS
B JJAHHOM pasiene.

Puck owubok u nedocmoseprotl eenepayuu («ea-
nmoyunayuuy). HecMOTpst Ha INOCTENEHHOE MOBBIIIIE-
HUe KayecTBa coBpeMeHHbIX LLM, oHu no-npexHemy
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MTOJIBEPKCHBI TaK Ha3BIBACMbBIM «TaJLTFOIIHHAIISMY —
TeHEpalnu TPaBIONOI00HBIX, HO (DaKTHUSCKU HEIO-
CTOBEPHBIX OTBETOB, COACp)KaIIMX C(aOpUKOBaHHBIC
(hakTBI, JIOXKHBIC CCHUTKM WIIU JIOTHYECKHE OUIHOKH.
B kontexcte ®H 3T0 MOXET MOBJIEYb CEPbE3HBIE I10-
CJICAICTBUS, CPEAH KOTOPBIX: HEBEpHAs OLIEHKA CePhE3-
HOCTH CJIydasi W, KaK CJICICTBHE, HECBOCBPEMCHHAS
nogada MICHP B perynstopHblii OpraH, BbISBIEHHE
JIOKHBIX CUTHAJIOB WJIH HA00OPOT MPOITYCK CYIICCTBY-
FOIINX, HEKOPPEKTHAsl OIIEHKA COOTHOIICHUS «IOJh-
3a-pHCK», HETOYHbIE (HOPMYIHUPOBKU B TAMSTKE IS
MAICHTa WA JIUCTKE-BKJIAJBINIE, BBOIAIINEC IAIH-
eHTa B 3a0myxaeHue. [IockombKy TOUHOCTH HH(pOpPMA-
uuu B ®H HemocpencTBeHHO BIHsieT Ha 0€301TacCHOCTh
MAIICHTOB M CBOCBPEMEHHOCTD BBISBICHUS MPOOIEM
0e30MacHOCTH, PHCK HEIOCTOBEPHON TeHepamuu J0J-
JKCH OBITh B 00513aTEIIHHOM MTOPSAKE YUTEH MIPU TUIAHH-
poBanuu npumenenust LLM [10].

AHAJOTUYHBIA PUCK CYIIECTBYET U MPU HCIOIH30-
BaHUM MOJEJICH CEeMaHTHYECKOTO ITOKMCKA JIISI CHCTEMa-
TU3AIUH JTUTEPaTypsl. [IpH OTCYTCTBHH ITyOIUKAITHIA
M0 3aJaHHBIM KPUTEPHUSIM MOJECTh MOXKET CTCHEPHUPO-
BaTh HECYMICCTBYIONIYIO CTaThIO C IIPaBIOMOI00HO
yKa3aHHBIMH aBTOpaMH, Ha3BaHUEM JKYpHAIa U JaXe
naentuukaropom DOI.

Heoemepmunuposannocmo. T'eHepaTHBHBIE MOJIC-
JU HE IeTePMHHHAPOBAHBI. TO €CTh OHM BBIAIOT Pa3-
HBIC OTBETHI Ha OJIMH U TOT K€ 3arpoc 0e3 W3MEHCHHUS
camoif MofIeH. JTO 3aTPYIHSIET MPOBEPKY CTaOMIBHO-
ctu cucremsl [10].

3asucumocms om kauecmsa u KOIU4ecmea OaHHbIX.
KadectBo paboter M-Momerneli 3aBUCUT OT KadecTBa
oOyvaromux mgaHHBIX. OgHako manaeie @H wacto xa-
PAKTepU3YIOTCS HECOINIACOBAaHHOCTHIO, HEIMOIHOTOM,
omurOKaMHU KOJUPOBAHUS U BRICOKOW BAPHATUBHOCTHIO.
Taxoxke NH-monenn MOryT MOKa3bIBaTh HEYJOBIETBO-
PUTEIBHBIC PEe3YNIBTAaThl IS OTJACIBHBIX TPYII Hace-
neHus (pa3fenicHue 1O pace, TeHIEpY, BO3pacTy WIIH
COLMANBHO-YKOHOMUYECKAM (haKTOpaM) WU PEIKHX
HE)KEJATeIIbHBIX PEaKIHi, €CIW J3TH JaHHBIC OBLIH
MaJIo MPEJCTaBICHBI B 00yJaromiell Beroopke. Beé ato
cHmkaet TouHocts U-moneneti [10].

Ilepenoc u ycunenue npeoszsmocmu uenosexa. I1o-
ckonbky MI-monenu oOy4aroTcst Ha TaHHBIX, CO3IaH-
HBIX IIFONBMHU, OHH OyAyT IEpPeHUMATh M, BO3MOXKHO,
JaKe YCHJIMBATH CKPBITYIO WM SIBHYIO NPEIB3ATOCTH
U JUCKPUMHMHALMOHHBIE NATTEpHBI yenoneka [10].

Puck ymeuxu konghudenyuanvroix oanneix. Kak ot-
MEYaJoCh paHee, UCIONb30BaHUEe OTKPHITHIX MI-Mo-
neneil mpu paboTe ¢ MepcoHATbHBIMU JTaHHBIMHU TIa-
OUCHTOB W BHYTPEHHEHW JOKyMEHTAalWeH KOMITaHWH
KaTeTOPHYECKH HEAOMYCTHMO. BMecTe ¢ TeM nake mpu
pa3pabotke cobctBeHHOW WI-Monenu, ¢GyHKIHOHU-
pYIOIICH B paMKaxX KOPIOPATUBHOW HH(PACTPYKTYPHI,
MTOJTHOCTBIO HCKITIOUUTH PUCK YTEUKH TaHHBIX HE TIPE/-
craBiseTcs BO3MOKHbBIM [ 10].
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OnucaHHble OrPaHUYEHUS U PUCKU HOCSIT KPUTHYE-
CKH BaXHBIH XapakTep IpH IUIAHUPOBAaHUU BHEAPECHUS
NU-mopeneii B pyrurHBIE Tporiecchl ®H u o6ycmos-
JMBAIOT HEOOXOIMMOCTh BAJIMIALNH, CHCTEMATHYe-
CKOH ITPOBEPKH PE3yAbTaTOB («(PaKTIEKNHIY), KOHTPO-
JIs1 KauecTBa 00yYaloMX U MOCIeIYIOMNX TeHepHupye-
MBIX JIaHHBIX, @ TaKKe Pean3alii TEXHUIECKUX Mep
3aIIMTHI OT HECAHKIIMOHUPOBAHHOTO JIOCTYIA U yTEUeK
nHdopmanuy. Yka3aHHbIE MeEphl MOAPOOHO paccMma-
TPUBAIOTCS B CIIEAYIONIEM Paszielie.

Ilpaxmuueckue acnexkmul 6HeopeHus /
Practical Aspects of Implementation

J1st nonHouennoro BHenpenus U-moxneneit B ne-
ATENBHOCTH crienuanucta o ®H neobdxoaumo odecne-
YUTh JOCTOBEPHOCTb M HAJIE&KHOCTh NPHHUMAEMBIX
UMM pereHnii. JJocToBepHOCTh 03HAYAET, YTO MOJEIh
JIOCTHTAeT ITOCTABJICHHOM IeJN B Tpejienax JOIMyCTH-
MbIX TlapametpoB [10]. st aToro Tpedyercs mpeasa-
pPHUTEIIFHOE OIpEe/IeIeHNE MpPUEeMIIEMBIX ITOKa3aTeIeh
MIPOM3BOJUTEIIFHOCTH, TI0100pa penpe3eHTaTUBHBIX
JTAHHBIX JUIsI OOy4YeHUS! W TECTUPOBAHUSI, OIEHKa (-
(hDeKTHBHOCTH MOZIENN B PEATIMCTHYHBIX YCIOBUSX U €&
MHTETPALUK B JICHCTBYIOIIYIO CHCTEMY OOECIICUeHUS
kagectBa. Hané&xHocTh, B CBOIO OYepenb, O3HAYaeT
CTaOMILHOE OCTHKEHHUE MTOCTaBICHHBIX LENeH ¢ yué-
TOM BapHaTHBHOCTH BXOJHBIX JaHHBIX. B cBoeM oTué-
Te CIOMS BbIENSET 5 KIHOUEBBIX aCEKTOB, KOTOPbIE
HEoOX0IMMO NMPUHUMATh BO BHUMAHHE TIPH BHEIPCHUT
NW-monenu [10].

Cneyugpuxayus  3a0aquu  Tpeqrionaraer dYETKoe
OIpezie]IeHHe Heau W 00IacTH NPUMEHEHUS] MOJICIIH,
pa3paboTKy TOKYMEHTHPOBAHHBIX TPEOOBAaHNI U KpH-
TEpUEB OIIEHKH, a Takke (hOpMHpOBaHME TECTOBBIX
Ha0OPOB JIAaHHBIX, OTPAXKAIOIINX MIPEATIONIAraeMyIo 00-
JIacTh MPUMEHEHHUS.

Oyenka  npouzeooumenbHocmy  TOIPA3YMEBACT
JIEMOHCTPAIIMIO a/IeKBaTHON TOYHOCTH M HAJEKHOCTH
MOZIEIM B PEATMCTHUYHBIX YCIOBHSAX C IPUMEHEHHEM
KaK KOJIMYECTBEHHBIX METPUK (TOYHOCTH, IOJHOTA),
TaK ¥ KaYeCTBEHHOTO aHAJIN3a PE3YJIbTaTOB.

Yemouuueocms xapaxkrepusyeTr crocoOHOCTH MO-
JIeTT COXPaHATh CTaOMIIbHYIO padoTy IpH BapHanusax
u apeiide 1aHHBIX (B T. 4. IPH CIIyYalHBIX H3MEHEHUSIX
dopmara). lns e€ obecrieueHnss HeOOXOAUMO TECTHPO-
BaHME Ha PA3IMYHBIX MOJABBIOOPKaX (110 MCTOYHUKAM,
pEerroHaM, SI3bIKaM), a TaKKe IPOBEICHUE NCTIBITAHUN
Ha YCTOMYMBOCTH K HAMEPEHHBIM HCKa)KEHHUSM BXOJ-
HBIX JIaHHBIX.

Cmabunvnocms  03Ha4aeT  BOCIIPOM3BOIUMOCTD
pe3yabTaToB TPH MOBTOPHBIX 3allyCKaX Ha OJHUX
u Tex ke naHHbIX. [ e€ obecriedeHust HeOOXOIUMBI
TIOBTOPHBIE IIPOTOHBI, BEAICHHE KYPHAJIOB IIAPaMETPOB,
BepU(UKALIS BEPCUU MOJEIHN M OLIEHKa CTETIEHH CO-
IJIACOBAaHHOCTU BBIXOAHBIX JIAHHBIX U CTOXacTHYe-
CKHX METOJIOB.
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MCKYCCTBEHHbIM UHTENNEKT
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Aoanmuernocms  (803MOJCHOCIL  0000YUeHUs) —
BO3MOYKHOCTb OOHOBJICHHSI MOJICITH HA OCHOBE HOBBIX
JaHHBIX. J[aHHBIHM aCHEKT MPEAIoIaraeT HelpepbIBHBIN
MOHHUTOPHHT IIPOU3BOJUTEILHOCTH, BBISIBICHUE JpE-
(ba maHHBIX, HATMYME MEXaHU3Ma JOOOYUYCHUS Ha aKTy-
QIBHBIX JAHHBIX, a TAKKE pa3paboTKy IUIaHa yrpasie-
HUSI U3MEHEHUSIMH C TIEPEOLIEHKOM MOJICNT Ha OCHOBE
STAJIOHHBIX HAOOPOB TAHHBIX.

Heorbemnembim ycnoBuem BHenpenus HWMH-mo-
neneit B mporeccel @H sBisieTcst oOecriedeHne uX
nipo3paunocty [10]. Tpebyercs oTkpbiTOoe MHpOPMH-
poBaHHE O TOM, KOorja M KakuMm obpasom MU-monenn
MIPUMEHSIIOTCS JUIS PEIICHUs] KIIOYeBbIX 3amad. [Ipm
9TOM ONHCAHNE MPUMEHSIEMBIX PEIICHUH JOIKHO OBITh
MCUYEPIBIBAIOLINM: HEOOXOIMMO PACKPHIBATH apXUTEK-
TYpy MOJEINH, XapakTep OKUAAEMbIX BXOIHBIX U BbI-
XOJHBIX JTAHHBIX, a TaK)Ke YPOBEHb U (POpMYy B3aHMO-
nericTBus yesioBeka ¢ MM -monensro.

Oco060ii (opmoii TIpo3padHOCTH SIBISIETCST 0OBsIC-
HUMOCTh M-Monen — BO3MOXKHOCTH MOHSTh, KAKHM
00pa3oM cucTeMa NpUIUIA K KOHKPETHOMY PEe3yibTa-
Ty. [IpakTiueckoe 3HaueHHE OOBSICHUMOCTH COCTOMT
B TOM, YTO OHA ITO3BOJISICT MOHSATH JIOTHKY (hOpMHpOBa-
Hust orBera MM-mMonenu u, mpu HE0OOXOAMMOCTH, OCIIO-
PUTB TTOITy9IEeHHBIH pe3yibTar.

Bmecre ¢ TemM HE0OXOAMMO YUYHTHIBATH CyIle-
CTBEHHOE OrpaHM4YeHHe reneparuBHbIX LLM: Hecmo-
Tpst HA TO YTO TAKHUE MOJAEIH MOTYT (OPMHUPOBATH
BHEIIHE yOequTenbHble 000CHOBaHMS CBOWX PE3YIlb-
TaTOB, 3TN 00OCHOBAHMS MPEICTABISIOT COOOI JIMHT-
BHUCTHUYECKNE KOHCTPYKTBHI, @ HE OTPa)KEHUE PeaTbHbIX
BHYTPCHHUX BBIYMCIICHUH MOJENHN, U 10 CBOCH CyTH
SIBIISTIOTCS TTIOCT(AKTyM palpoHanu3anueid. B cBszu
c otuM g npumenenus B ®H mpenmouturenbHo
HCIONb30BaHUE apXuUTeKTyphl Retrieval-Augmented
Generation (remepauusi OTBeTa, IOMOJIHEHHAs pe-
3yJAbTaTaMU TIOHMCKA), KOTOpas HE IO3BOJISICT MOJE-
M «(aHTa3upoBaTh», a 3aCTABISIET UCKaTh OTBETHI
CTPOTO B paMKax M30JUPOBAHHOW 0a3bl JOKYMEHTOB.
Emé omHuM TEXHWYECKMM peUIeHHuEeM Ui OOpbOBI
C TaJUTIONMHAIMAMH, JOKHOW apryMeHTalHueld u He-
JeTepMUHUpPOBaHHOCTbI0 LLM sBiserca mpussska
K HCTOYHHKY, T.€. TpeOOBAaHUE NMPEIOCTABIATE 000-
CHOBAHWUsI, TIPUBSI3aHHBIC K KOHKPETHBIM JIOKa3aTeb-
CTBaM (C CCBUIKaMH Ha ()parMeHTHI BXOAHBIX TAHHBIX
WJIM MCXOJTHBIC TIOKYMEHTHI). Jl0 BKIIIOYEHUS CTEeHEPH-
poBanHbIX LLM 000CHOBaHMI B ayAHTOPCKHUH Cliea
PEKOMEHYeTCsI IIPOBEACHNE TECTOB Ha MX JJOCTOBEP-
HocTh [10].

Ecnu roBOopuTh 0 KauecTBe JaHHBIX, TO OJHUM M3
TpeboBaHMI K (OPMHPOBAHHIO OOYHAIOIINX JAHHBIX
MOKHO CYHMTATh CTPYKTYPHYIO IOJIHOTY Ka)KZOTO 00-
y4aromero marepuana. Takoli MaTepHan JDOJDKEH Co-
JIeprKaTh 3apaHee onpenesEHHbBIN Habop 00s3aTebHBIX
9JIEMEHTOB, U, IPH OTCYTCTBUH XOTs ObI OTHOTO U3 HHUX,
o0yyaromuii MaTepuai NpU3HAETCS HETTPUTOIHBIM JIS
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BKJIIOYECHUSI B OOy4arolyl0 BBHIOOPKY HE3aBUCHMO OT
KauecTBa OCTAIBHOTO COJECPIKUMOTO.

Jus muanmuzanun 3dgexra mepeHoca mpeaB3s-
TOCTeH M OMMOOK YesloBeKa BO3MOXKHO IPHUBIICUYCHHE
K OIIEHKE KadyecTBa OOydYalOIIMX AAHHBIX HECKOJIBKHX
CIELHUAIIICTOB, a TAKXKE CIICIHUAINCTOB C Pa3IMIHBIM
mpoeCCHOHANBHBIM TIpoGuIIeM (HampuMep, KIHHH-
YecKHX (papMaKosoroB, pEryISATOPHBIX OSKCIIEPTOB
U CHENHATUCTOB TI0 0E30IaCHOCTH JICKAPCTBEHHBIX
cpencTs). Pacxoxnenue B OLEHKAX OyaeT SIBISTHCS
OCHOBaHHEM KOPPEKTHPOBKH OOydarolero Marepuaa
repes] ero BKIIFOYEHHEM B 00y9alomIyto BEIOOPKY.

A BOT U1 pemieHus mpoOJieMbl HEOCTaTOYHOCTH
KOJIMYECTBa AaHHBIX Ayt o0yuenus M-monenn Ha Te-
KyIIMH MOMEHT HET roToBOro pemenus. [Ipumenenne
CHUHTeTHYecKnX NaHHbIX B ®H Henb3s cuntarh 0e30-
MAaCHBIM M HaJIEKHBIM 110 yMOJTYaHHUIO. B cBsi3u ¢ 5 TUM
B CHUTYyallWsIX, Korga OO0BEM JOCTYMHBIX OOyYaromiux
JTAHHBIX HEJOCTATO4YeH, Oonee 00OCHOBAHHBIM pelle-
HUeM OyZeT BpeMeHHBIH 0TKa3 oT npuMeHeHust MI-mo-
JIeITH B JTAHHOM HaIIPaBJICHUHN C OTHOBPEMEHHBIM IIeJIe-
HAaIpaBJICHHBIM HAKOIUIEHMEM HEOOXOANMBIX JAaHHBIX
JUISL TIOCIIETYIOIIETo MepeoOyYeHUs] MOAECIH.

ObecneueHre KOHPHUICHINAIBHOCTH JAAHHBIX NPH
pabore ¢ MHM-MonensiMu mpearonaraeT pealnu3amnio
komIiekca mep. ComtacHo pexomenaauusam CIOMS
[10], ocHOBHBIMU MepamH 3alUThl SBJSIOTCS AHOHU-
MU3anus 1 ICEBIOHUMHU3AIMS JaHHBIX. [IpakTnyecknm
MIPUMEPOM CITYXKHUT 00ydeHHEe aJITOPUTMOB Ha Jie-UJICH-
tuunuposanabix ICHP, B KoTOpBIX mepcoHaIbHBIE
JaHHbIC (MHUIMAIBI W aJgpeca MalueHTOB M T.II.) 3a-
MEHEHBI Ha YCJIOBHBIE MICHTH(HUKATOPHI WM yKa3aH
TOJIBKO BO3pACT MAalMEHTA B IOJHBIX TOAaX BMECTO
TOYHOW AAThl poXkJIeHMs. Tarxke IPH TOArOTOBKE 00-
YUAIOIIUX JaHHBIX HEOOXOINMO YOANTHCS, UTO B HUX
COZIEPKHUTCS TOJIBKO HEOOXOoauMasi HHPOpMALusI U OT-
CYTCTBYET JIMIIHSS X HEHYKHasI U151 00y4eHHsT MOZEIIH.

K npyrum mepam 3amuThl OTHOCSATCS UCIIOIb30Ba-
HHE 3aKPBITHIX JIOKAJIBHBIX MOJIeNeH, QyHKIIMOHUPYIO-
MUX B 3alIMIIEHHOM KOHTYpE, OpraHH3aIis MOHHUTO-
PHHTa 3alIPOCOB M JaHHBIX, IPOBEICHHUE PETYSIPHBIX
AyZINTOB BBOJMMBIX M BBIBOAMMBIX JIAHHBIX, IIPUMEHE-
HHE TIOJINTUKN XPAaHEHUs U yAaJeHUs JaHHbBIX, 3aKpe-
IUICHHE TPEOOBAHUH K 3aIIUTE JaHHBIX B JIOTOBOPHBIX
COINIAIICHUAX C MOAPSIINKAMHM, ITPOBEICHUS OLIEHKH
BO3JICHCTBHS Ha 3aIUTy JAHHBIX, HA3HAYEHHS OTBET-
CTBEHHOT'O COTpPY/IHHMKA IO 3alUTe JAHHBIX, a TaK-
Ke obecredeHne peryisipHoro oOydeHHs IepcoHaia
u nposeaenue aynutos [10].

Jlnist ycriemHOM peau3aniy BCeX MepeyrciIeHHbIX
acriekToB BHeapeHus MV-Monenn HeocTaToqYHO OTHO-
TO WX IBYX 4enoBek. Tpebyercs hopMUpoBaHHE MHO-
ronpouIbHOI KoMaHabl. YenemHas uaterpanus MU
B mponeccel ®H Tpebyer mpuBieUeHNST MEXIUCIH-
TUIMHAPHOW SKCIIEPTHU3bI HA BCEX dTarax >KN3HEHHOTO
IIVKJIa CUCTEMBl — OT pa3pabOTKU 10 TOBCEIHEBHOMN
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9KCIUTyaTallui. JTO JIOCTUTACTCS TOCPEICTBOM Tec-

HOTO B3aMMOJCHUCTBHS CHELUHAINCTOB PA3IHMYHBIX

HanpaBieHuii: ®OH, olecneyeHnss KadecTBa, HAYKH

0 JIaHHBIX, WH(OPMAIIMOHHBIX TEXHOJOTHH, aHaJN3a

atopM, THUKH, IOPUCHPYICHINH, 3aIIUTHI T1EPCo-

HaJIbHBIX JIaHHBIX W yIIpaBieHus npoexkramu [10].
[TpuHIMNMAABHO Ba)KHO, YTOOBI COTPYAHUKH, HeE-

rocpecTBeHHO paboratomue, Hampumep, ¢ VICHP,

MIPUHUMAJI Y4acTHEe Ha ATalax MPOSKTUPOBAHUS, Te-

ctupoBaHus u BHeapenust U-moneneit. Dto siBisiercs

HEOOXOANMBIM YCJIOBHEM Ul 00ECHEYEHUs] COOTBET-

CTBHS pa3pabaThIBaeMbIX PEIICHUH peaIbHBIM 3aa4amM

1 OKUJIAHHUSM KOHEUHBIX TI0JIb30BaTENICH.

Jaxe xopomo oOyueHHas: U TpOLIEAINas BaIHuia-
o MM-Monens, pazpaboTanHas Ha OOJIBIIIOM MaCCH-
BE€ BAPHATHUBHBIX JAHHBIX, TPEOYET MOCTOSHHOTO YeJIo-
BEYECKOro KOHTPOJs. YpoBeHb KOHTpoms Haa M-mo-
JIeTbI0  JIOJDKEH COOTBETCTBOBATh MOTECHIMAIBHBIM
MOCTIEACTBUSM €€ OMIMOOK MIIM MCKaXKEHHBIX BBIBOZOB
[10]. B 3aBucuMoCTH OT Xapakrepa HaOIlromaeMon aK-
THUBHOCTH ¥ CTEIICHW aBTOHOMHH CHCTEMBI BBIICIISIIOT
TpH GOPMBI YEIIOBEUECKOTO HA30Pa:

* HITL (Human-in-the-Loop, uenosex 6 yuxie) — de-
JIOBEK Y4acTBYET B IIPHHATHH PEIICHUH HA KaXKIOM
JTare paboThl CUCTEMBI.

* HOTL (Human-on-the-Loop, uenosex Hao yu-
KZI0M) — YEIIOBEK BOBJICUYEH B HPOEKTHPOBAHHE
W MOHUTOPUHI CHCTEMBI, OJIHAKO HE YyYacTBYET
B KQ)KIOM OT/IEJIIEHOM PELICHHH.

*  HIC (Human-in-Command, uenoeex ynpaegisiem) —
YeJIOBEK OIpEeAeisIeT cTpareruto npuMeHenus 1M1,
BKJTIOYasl YCIJIOBUSI €TO MCIIOIb30BAHUS U ITPABO OT-
KazaTbCsl OT HETo.

Ha HavasnpHBIX dTamax BHEAPEHUs MpEayCMaTpH-
BaeTCs BBICOKUI ypoBeHb ydactus demoeka (HITL).

DOMNOJTHUTENTbHAA MHOOPMALINA

KonduaukTt nnrepecon
ABTOPBI 3asBJISIIOT 00 OTCYTCTBHH KOH(IINKTA MH-
TEPECOB B CBS3M C IAHHOH ITyONMKaIeH.

YuacTue aBTOpoB

Bce aBropnl BHECIM 3HAUYMMBIN BKJIaja B MPOBE-
JIGHUE HMCCJIeIOBAaHUS U MOATOTOBKY CTaThH, MPOYIH
U 0100pmiIH (UHAIBHYIO BEPCUIO CTaTbU MEpe] IMy-
OnuKanuei, BbIpa3wiid COINIacue HECTH OTBETCTBEH-
HOCTB 32 BCE aCIEKThl PadOTHI, MOJPa3yMeBaIOIIYIO
HaJJIeXKallee N3y4YeHUe U pellieHHue BOIIPOCOB, CBSA3aH-
HBIX C TOYHOCTBIO WJIH JOOPOCOBECTHOCTHIO JHOOOM
yacTu pabotel. [llupodokos f. E. — mouck u ananus
JUTEpaTyphbl, HallMCAHUE YEPHOBUKA pyKomucH; MoJ-
yaHoBa 0. A. — mouck sureparypsl, HalMCaHUE CTa-
Tbu; Uymak E. I1. — penaktuposanue cratbu; CKpHII-
kuH A. 0. — penakTupoBaHue CTaTbH.
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[To mMepe HaKOIUICHHS YBEPEHHOCTH B CTAOMIBHOCTH
paboTHI CHCTEMBI CTEIIEHb BOBICYEHHOCTH CIECLIUAIIH-
cra 1o ®H B KOHTPOJIb Ka4eCTBA BBIAABAEMBIX peLIe-
HUH MOXKET OBITh TIOCTENIEHHO CHIKEHA.

[TpuBenéHHBIC 3/1€Ch ACHEKTHI 10 BHEIPEHHUIO HE
SIBJISTFOTCSI MCUEPITBIBAIONIMMHI (OCOOEHHO B YacTH Ba-
JUAlNU), HO MOTYT CIy)KHTh OCHOBOM JJISI Ha4daib-
Horo srana BHeapeHus: M-moneneil B pyTUHHBIE TPO-
neccsl OH.

3aknioyeHune / Conclusion

WU-monenu u, B yactHoctu, NLP-momenn o0ma-
JIAIOT 3HAYUTENIFHBIM TTOTEHIMAIOM [UISi BHEIPEHMS
B pyTHHHBIE mponecchl @H, Tak Kak MO3BOJIIOT Cy-
IIECTBEHHO COKPATUTh BPEMEHHBIE 3aTPaThl HA BBIIOJ-
HEHNE PYTHHHBIX 3a/1a4, MOBBICUTH CTAHAAPTH3ALUIO
1 KaueCcTBO JOKYMEHTOB, CHU3UTDH BIIUSHUE YEIOBEUE-
ckoro ¢akropa. Bec€ 310 mo3BoisieT crnenuanucty 1o
®H ynenars Oonbplie BpeMEHH 3KCIIEPTHON aHAITUTH-
4gecKkoit pabore.

Bwmecte ¢ Tem ycnemnas unterpauust MA-moneneit
HEBO3MO)KHa 0€3 CHCTEMHOTO IOX0/1a K YIPaBICHUIO
COITYTCTBYIOUIMMH pUCKaMu. [IpHHIIMIIHAIBEHO BaXKHO,
yro M He 3amemaer mpodeccHoHAIBHOE CyKICHHE
CIELHAIIICTa, @ BBICTYIIAeT WHCTPYMEHTOM €ro Moj-
JepKkd. OTBETCTBEHHOCTh 32 NPHUHATBHIC DEIICHHS
ocTaéresl 3a YEITOBEKOM.

Buenpenne MM-moneneil B pyTHHHBIE MPOLIECCHI
O®H He sBHsSETCS €AMHOBPEMEHHBIM DPELIEHUEM. DTO
HETIPEPBIBHBIN Tpoliece, TPeOyIOMMH MEeX UCIUIIIN-
HApHOTO B3aUMOJICHCTBHA, UETKOW crenudukannu
3a7a4, CHUCTEMaTHYeCKOH BalWAAlMd W IIO3TAITHOTO
pocTa IoBepHst K CHCTEME Ha OCHOBE BEpU(PHUIIPOBAH-
HBIX pe3ynbsraToB. [Ipu cobnronennn sTux ycenosuit U
CHOCOOEH CTaTh MOJHOLEHHBIM HHCTPYMEHTOM HOBBI-
meHus 3¢ dexruBHOCTH TIporieccoB OH.
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OPUT'MHAJIBHOE UCCJIEJOBAHUE
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DKOHOMMYeECKMe aCnekTbl pecnmpaTopHO-CUHLUMTVANBHOM
BUPYCHOM MHMEKLMW Y OeTeN MEPBbIX NET XN3HU
Ha OCHOBE peasibHbIX OaHHbIX
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AHHOTALUA

Axmyansnocms. PecriupatopHo-cuHIUTHATIRHBIN BUpyc (PCB) mnentudunmpoBan kak Hanboee pacupocTpaHEHHAS
MIPUYUHA OCTPBIX BUPYCHBIX WH(PEKIUIT IbIXaTeNbHBIX MyTel y Mitafgennes u aereil. Cama PCB-undexuns B 00IpIINHCTBE
CITydaeB IPOTEKAET B JETKOHM MM CpeqHETHKENBIX opMax, He TpeOyromux rocnuranu3anuu. [Ipeodraganne HeTSHKENBIX
¢dopm PCB-undexnnu y nereil He 03HaUaeT OTCYTCTBHE ITOCIEACTBHUI 3a001eBaHMs ISl IKOHOMUKH CTPAHbI U 0OIIEeCTBa
B nenoM. Ilpu Tsoxénsix popmax 3abo0ieBaHHS MOXKET HOTPEOOBATHCS TOCIHUTAIN3AIMNS, YTO CYIIECTBCHHO YBEIHUMBACT
Harpy3Ky Ha OIOKeT.

I]ens. Onienka conyanbHO-dKOHOMHUYeckoro Opemenn PCB-un(exyn y nereil nepBhIx IBYX JeT xnu3Hu B Poccuiickoit
denepanun Ha OCHOBE KOMOMHAIMN PEANBbHBIX JAHHBIX AIHIEMHOIOTHYECKOT0 Ha/130pa, SKCIEPTHOTO paclpeaeeHus ma-
LUEHTOB 110 TSHKECTH TeUCHUs 3a00I€BaHMsI 1 MOICIIMPOBAHUS 3aTpaT.

Mamepuanst u memoowst. B peTpoCrneKTHBHOE HCCIIEOBAHUE Ul MOJCIMPOBaHMs OpemMeHH 3a | rox (OAMH CEe30H)
BKJIIOYEHBI JIaHHBIE 00€37TMYeHHON 0a3bl TpaJUIMOHHOrO jJ1abopaTopHOro Hajaszopa 3a rpunmnom u OPBU OI'BY «HUU
rpunna uM. A. A. CmopoauHuesa» B ce30Hbl 2022-2023, 2023-2024 u 2024-2025 rr. Ha ocHOBaHMM MOATBEPIKICHHBIX
nabopaTtopHo mokasareneil 3a0oneBaemoct PCBU B roponax Poccum, Haxomsmiuxcst MOA HENPEPhIBHBIM MHOTOJIICTHUM
MOHHUTOPUHTOM (MHHUMaNbHO 5,8 % — makcumansHo 12,3 % B ctpyktype OPBU), mpoBeneHa skcTpamomsinust Ha BCeX
nereid 0—2-neTHero Bo3pacrta B cTpane. MuHHManbpHOe pacuéTHoe yncio ciydaeB PCBU B cezon 245 723, MakcumanpHOE
521 101. DkcnepThl BBIIEIHIN 4 MOJIETH MAIIHEHTOB HAa OCHOBAHUH TSKECTH TEUCHHSI, HEOOXOIUMOCTH B TOCIIMTATH3AIIHH,
B TOM UHCIIC B OTJCJICHHE PEeaHMMAaIlMH, OCIOXKHEHHH 3a0oneBanus. [IpoBeneHa omeHKa NMPSIMBIX MEAMIMHCKUX (CKOpast
IIOMOIIIb, CTAIHOHAPHOE U aMOylIaTOpHOE JICUCHNE, JICKAPCTBEHHAS TEPAIHsT), IPSIMBIX HEMEIUIIMHCKIUX (BBIIIIATHI IO Bpe-
MEHHOW HETPYIOCIIOCOOHOCTH POTUTEINIO TI0 yXOIy 3a OOJIBHBIM PeOEHKOM) M HENPSIMBIX 3aTpaT (HexomonydeHHsli BBIT
B CBSI3U C YXOJIOM POJIUTENS 32 PEOEHKOM, a TAaK)Ke CTOMMOCTH ITOTEPSHHBIX JICT KH3HHU TIPH JETAITEHOM HCXO/Ie Y peOEHKa).
Topu3oHT aHAN3a — OJVH JITUIAEMHYESCKHI CE30H C YUETOM OTJAIEHHBIX YKOHOMUYECKHX MOCIIEACTBHUH IPH CMEPTEIEHOM
HCXOJIC B MPOIECCE TOCMUTANIN3ANNN (TUCKOHTHPOBaHuUE 3,5 %).

Pesynomameor. CymmvapHble TIpsiIMBIe MEJMIIMHCKHE 3aTparhl Ha JICYCHHE B YCIOBUSX CTAalllOHAapa MOTYT JIOCTHIATh
12,9 mipa. py0., a B amOynatopHbix yenoBusix — 1,01 mupa. py6. B rox (ce3on) B pesynsrare PCB-nndekmn y nereit 0-2 ner-
Hero BozpacTa. [IpsmMble HEeMEAUIIMHCKUE 3aTPaThl PACCUNTAHBI Kak 9,6 MAp py0., @ HEAOMOMYYEeHHbIN BCIEACTBHE YXO/a 3a
pe6énkxom BBII — ne menee, yem 7,7 mupa. pyo. Mtoro oOmue 3arpartsl olieHeHs! B cyMMy Oonee 32 mupa. pyo. Ilpu ompe-
JeNICHUN COLMabHO-9KoHOMHUYeckoro Opemenn PCBU ¢ yuéroMm pacxomoB Ha OOMH CE30H U CTOUMOCTH HEMPOXHTHIX JIET
JKU3HH OOIIHE MOTepH Kak OIOKeTa, TaK M 00mecTBa MOTYT cOCTaBuTh 3,31 TpmH. py6. (MuaMMansHO) i 7,01 TpiaH. pyo.
(MakcUManbHO). AHANIN3 TyBCTBUTEIBHOCTH TTOATBEPANI YCTOMINBOCTh MOIEIN K N3MEHEHHIO TTapameTpa 3a001eBaeMoCTH.

3akntouenue. CounanbHo-skoHOMUYeckoe Opems PCB-undekuun y nereir 0—2 et HOCTHraeT CylEeCTBEHHBIX pa3Me-
POB M XapaKTepU3yeTCs IMPOrPECCHBHBIM POCTOM TIPH yBEIHUICHUH 3a00JIeBa€MOCTH. PacXopl 3jpaBOOXpaHEHH s, TIOTEPH
B DKOHOMHMKE ¥ COLMAIIBHOI chepe AUKTYIOT He0OXOJMMOCTE COBEPIICHCTBOBAHUS Mep NPO(MIAKTUKY y Hanboiee ys3BH-
MO Bo3pacTHOM rpynisl — aereil 0—2 et Ku3Hu.

KiroueBble ci1oBa: pecnmpaTopHO-CHHIMTHANIBHASI BUPYCHAS HH(EKINs; IeTH PaHHEro BO3pacTa; CTOMMOCTh OO0JIe3HH;
pealbHbIe JaHHbIC; MOCINPOBAHUE
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Ha 0. E., TIpockypurn M. A. DKOHOMHYECKHE AaCIEKThl PECHHPATOPHO-CHHIUTUAIBHON BHpYyCHOW HHQpEKIHMH Y Je-
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Abstract

Actuality. Respiratory syncytial viral (RSV) is a most common reason for acute respiratory infections in infants and
children. Prevalence of non-severe RSV infection forms in kids does not mean absent it's influence for country economics
and society at all. Severe cases of RSV infections could require hospitalization, that increases budget impact.

Objective. Social-economic burden of RSV infection evaluation in children first two years of life in Russian Federation
basing on real data of epidemiologic monitoring, experts’ opinion for patients’ separation in depends on severity of illness
and modelling of expenditures.

Materials and methods. Data of non-personal base of traditional flu and acute respiratory infections laboratory monitor-
ing of National institute of flu named after Smorodintsev (seasons 2022-2023, 2023-2024, 2024-2025 yy) were included
into retrospective analysis for burden modelling for 1 year (season). Extrapolation of monitoring results of proven laboratory
indicators of RSV infection prevalence in cities of detection (minimum 5,8 %, maximum 12,3 % out of prevalence of acute
respiratory viral infections), were made on all kids 0-2 y. o. population in the country. Minimal calculated amount of RSV
infection was 245 723, maximal — 521 101 per season. Four models of patients based on illness severity and necessity in
hospitalization, including ICU, complications have been defined by medical experts. Direct medical (ambulance, out- and
in-patient treatment) indirect medical (cost of parental seek live) as well as indirect costs (GDP loss in case of parental seek
live and cost of life years loss due to premature death of child) were calculated. Horizon of analysis — one epidemic season,
and long-term economic consequences in case of death during hospitalization (discount rate 3.5 %).

Results. Total direct medical expenditures in hospitals can reach 12.9 bln RUR, and for out-patient treatment — 1.01 bln
RUR annually (season) of RSV infection. Direct non-medical expenditures were calculated as 9.6 bln RUR, and GDP loss
due to parental seek live — no less than 7.7 bln RUR. Total common expenditures were reached in 32 bln RUR. If we can
calculate burden of RSV infection in case of premature death in severe illness total budget loss could reach 3.31 trillion RUR
(minimal) or 7.01 trillion RUR (maximal). Sensitivity analysis confirmed stability of model to prevalence RSV infection
parameter changing.

Conclusion. Social-economic burden of RSV infection in children 0-2 y. o. has a huge size and has progressive dynamic
in case of prevalence increasing. Healthcare costs, economic and social losses dictate the need to improve prevention mea-
sures in the most vulnerable age group — children aged 0-2 years.

Keywords: respiratory syncytial viral infection in children; cost of illness; real-world data; modelling
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AxTyanbHocTb / Actuality

Octpsre pecrupatopusie uHGekmun (OPN) — ca-
MBIE€ pacTpoCTpaHEHHBIE 3a00JIEBaHMS YEIIOBEKa, MPH
9TOM JeTH HambOoee ysa3BUMEI. 3aboreBaemocts OPU
B JICTCKOH TIOMYJSIMHA B CpPeaHEM B 2—3 pasa BBIMIC,
4geM cpeau B3pocibix [1-2]. PecnmparopHo-CHHINTH-
anpHEIA BUpyc (PCB) mpenTnduunpoBan xkak Hanbo-
Jiee pacmpoCTpaHEHHAs NMPHUYWHA OCTPBIX BHUPYCHBIX
WHQEKIUH bIXaTeNbHBIX MyTeH Yy MJIaICHIIEB U eTeH
[1-5]. EsxeromHo B MHpe y IeTel B Bo3pacTe 110 5 JeT
peructpupyrot 33 MumtiHoHa cirydaeB PCB-nndeximm,
YTO MPHUBOIUT K TOCTHTANH3AUMU 3,0 MITH YeJIOBEK
u 118 200 cmeptsam [6]. Cpenut HETOHOIICHHBIX JIETEH

myrwd.ru

ypoBerb PCB-acconnnpoBaHHOM YacTOTHI TOCITUTAIH-
3anuil 3HAYATENbHO BhIme — B 1,69-3,87 pasza, dem
Yy MJIaJICHIICB, POIUBIINXCA B cpok [7]. Hempomomxku-
TEJIbHBIN MTOCTUH(EKINOHHBI IMMYHHUTET ¥ HAJIUIHE
HECKOJIBKHMX T€HOTHIIOB BUPYCa OMPEIEIISIOT BEICOKYIO
BEPOSITHOCTH MTOBTOPHOTO 3a00meBanus [8—10].
3akoHOMEpHO, 9TO Oombmmas gacte OPU mpoTeka-
eT B JETKOM M CpeaHeTsHKENoN Gopmax, HE TpeOyro-
IUX TOCIHUTAJIM3aluu. BciencTBue HEIOCTaTOYHOM
nmabopaTopHO BepH(HUKAIMHM ITHOIOTHH Ha amOy-
JATOPHOM 3Tare OKa3aHUs MEAMIMHCKOW IOMOIIN
OompmmHCTBO cimydaeB PCB-umndexknnn y pereit
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1 B3pPOCIBIX HE MOMAJaeT B OQUIHAILHYIO CTATUCTH-
Ky. [Ipeobaganne versokénbix popm PCB-undexunn
y AeTell He 03Ha4aeT OTCYTCTBHE ITOCIEACTBUIN 3a00-
JICBaHMsS JUIl SKOHOMHKH M obmiecTBa B 1enoMm. He-
TIOJTHBIE JTAHHBIE O(HUIINATBHON CTATUCTHKHN OKa3bIBa-
10T CYIIECTBEHHOE BIMSHUE HA PAacuéThl SKOHOMUYE-
ckoro O6pemenu PCB-undexnun, aro Tpedyer moze-
JIUPOBAHNUs TO/cUYeTOB. B Toke Bpems, nHdopmanus
0 Oostee ueM 3 MITH rOCIIUTAIN3AIMH U HE MEHEe, YeM
100 ThIC. cayuaeB cMmepTel AeTeil 10 S5-IETHEro BO3-
pacta exxerofgHo B mupe or PCB-undexunn u e€ oc-
JIO)KHEHUH, TTO3BOJISIIOT CYUTATh ATO 3a00JIEBaHHE CO-
LUAJIBHO 3HAYMMbIM ¥ SKOHOMHYECKH 3aTPATHBIM, KaK
B MOMEHTE, Tak u B nepcrnexktuse [11]. [laxxe oTHOCH-
TEJILHO HETsDKENbIE ciydan OOJIe3HM y JIeTel B Iep-
BBIE J[BA TOJa KU3HU MOTYT NPUBOIUTH K Pa3BUTHUIO
OaKkTepHaIbHBIX OCIOKHEHHH, TaKMX KaKk OpOHXHT,
ITHEBMOHMSI, OCTPBIH CPEHUH OTHT, CIIOCOOCTBOBATH
Pa3BUTHIO OPOHXHMAIBHOM aCTMBI U JIp., YTO 110 TpeOy-
€T JIOTIOJIHUTENBHBIX 3aTpar Ha JeUCHNuE.

Onenka skoHOMHUYeckoro Opemenn PCB-nudex-
LMY B HalIel cTpaHe Oblja MpoBeieHa OTHOCUTEILHO
HenaBHoO [12]. MeTogoM MoJenupoBaHus yCTaHOBIIE-
HO, 4TO CPEAHNE MEAUIMHCKIE 3aTPaThl HAa OANH CITy-
yaii PCB-uH(peknnn ¢ mopakeHHeM HIDKHUX JIbIXa-
TEJIBHBIX ITyTeH cocTaBisIOT 7315 py0. y meTeit B BO3-
pacte mo 1 roma, 5369 py6. y nmereit B Bo3pacte oT 1
1o 2 net u 4530 py0. y nereii 2—5 net. bonee Beicokue
3arparsl y Aereil B Bozpacrte 10 1 roma o0ycioBiIeHBI
OoNbIIeH TpeanoJaraeMoil 9acTOTOW TOCITHTAN3a-
Ui, cpeHre 3aTpaThl Ha KOTOpBIE Kojiebaauch ot 34
239 no 46 219 py6. B nemom skoHOMHYECKOE OpeMs,
oOycnosnennoe PCB-unpeknueii, cocraBuio mo pac-
yéram aBTOpoB 12,23 Mupx pyo., B T. 4. MEIUIIUHCKHE
3arparsl — 2,27 mapn pyo6. (18,5 %). Dto uccnenosa-
HUE POBEJICHO BO MHOTOM Ha IPEAIIOI0KEHUIX U Ha-
YUHBIX JIOITYIIEHHSX, B TOM YHCIIE, KaK TOJYEPKUBAIOT
CaMHM aBTOPBI, C YYETOM JaHHBIX 3apyOeKHBIX MeTaa-
Hanmu3oB. He ymanss 3Ha4YMMOCTH BBIIICYTIOMSTHYTO-
IO MCCIIEOBAHMs, BCE K€ CUMTAEM, YTO KIIFOUEBBIMU
HEpeHIEHHBIMHU BOTIPOCAMH, TPEOYIOIINMH yTOYHEHUS
1 Pa3BHUTHS, SABISIOTCS oleHKa Opemenn PCB-un(ek-
nuu y gereid 0—2-leTHero Bo3pacta, Kak HambOoiee
YSI3BUMOI TPYIIIBI, HA OCHOBE PEAbHBIX KIMHUKO-3-
MTUIEMUOJIOTMYECKUX JAaHHBIX, @ TaKXKe yTOUYHEHHE
HENPSMBIX 3aTpaT 00IIeCTBA BCIEACTBUE CMEPTHOCTH
Jereid B 3ToM Bo3pacte oT PCB-undexuun.

MHoroneTHHEe aKTyaJlbHbIE JaHHbIE O00E3JIMUYCeH-
HOro MoHMTOpHUHTra 3a PCB-nH(pekuuneii, npoBoaumMo-
ro ®I'bY «HUU rpunna nm. A. A. CMOpoInuHLEBAY
Munszapasa Poccny, mO3BOJISIOT IPOBECTH pacdéT co-
UATbHO-9KOHOMUYECKOT0 OpeMeHH 3TOro 3abolieBa-
HUS B onmyssiuuu aeteit B Bospacte 02 ser B Poccun,
YTO U CTAJIO Ye/1bI0 NCCIICOBAHNSI.

Martepuanbl u Mmetoabl / Materials and methods

Ornenka gucna ciydaeB PCB-undexmmm y mereit
B Bo3pacte 0—2 roma B 2022-2025 rr. mpoBeneHa Ha
OCHOBaHHMH aHAJIN3a O0E3TMYCHHOW Oa3bl MOATBEPIK-
JICHHBIX JTA0OPAaTOPHO MaHHBIX MOHUTOpuHTa OI'BY
«HUU rpunma nm. A. A. CmopoauniieBa». Mudop-
Marmro o crydasx rpurma 1 OPBY HUU rpunma nm.
A. A. CmoponuHIieBa nomydai B ce3one 20222023 rr.
u3 18 ropomos-omopusIx 0a3, B 2023-2024 . — u3
21 u B 2024-2025 . — 3 34 roponos. Hanbompmas
o PCB-undexuun (12,3 %) B crpykrype OPBU
orMeueHa B ce3one 2022-2023 rr., HauMeHBIIast
(5.8 %) — B 20242025 rr.

JJ1s1 SKCTPANONSAINHN B IIEJAX ONPEACICHHS KOJIHYe-
cTBa 3a00JIEBIINX B 3TOW BO3PACTHOMH KOTOPTE HACEIe-
HUS 110 BCeH Hateil cTpaHe ObLUT BBEIEH CIICIIHATBHBIN
MOTIPABOYHBINA KO3((PUIINEHT, paCCUNTaHHBIN CIEAYIO-
M 00pa3oMm:

IIK =1/ (nacesenune 0—2-1eTHero Bo3pacra
B IOpPoJax 0XBaTaA MOHUTOPUHIOM /
Hacenenue 0—2-n1etHero Bo3pacta P®),  20e

[NK — monpaBovHbIH K03 HUIHEHT;

Hacenenne 0—2-Te€THEro BO3pacTa B TOpoax OXBa-
ta MmoHuTopruHroM HUU rpunma nm. A. A. CmoponuH-
nesa — 1491 711 qen.;

HaceneHne (—2-metHero Bo3pacTa B Poccuiickoit
Denepannn Ha 2024 1. — 3 955 095 gen. .

PaccuntanHbIil TakuM 00pa30M MOMPABOYHBIN KOA(]-
(urment coctapiseT 2,65. Ero npiMeHeHue 3aKkrogaeT-
cs B caenyromem: uexos u3 Mmonutopunra HUUM rpunma
uM. A. A. CmopoxauHIeBa B cezone 2024-2025 rr. B 34
TOpOZax CTpaHbl y neTeil B Bo3pacte 0-2 roma 3apuKcH-
posano 1 597 882 cimydas OPBU. Crienys moruke MHHH-
MaJIbHOM — MakcuManbHOW 3aboneBaemoct PCB-nn-
(hexmmeit B 3TOH TpymIie OOIBHBIX C YIETOM BEIIICTIPUBE-
JNEHHBIX JAHHBIX, BO3MOXKHO PACCUMTATh YHUCIIO CIydacB
B Macmrabax cTpaHbl. s 3TOTO YKCIIO CIydaeB B ro-
poIax MOHHUTOPUHIA YMHOXKAETCSI Ha TTOMPABOYHBIN KO-
3¢ QUITHEHT (HayIHOE JOMyIICHHE HAa OCHOBE PEaTbHBIX
TIOATBEPKAEHHBIX JTa00OpPaTOpHO MAaHHBIX). MUHHMAIH-
HOE KOJIMYECTBO CIIy4YaeB, PACCUUTAHHOE IOAO0OHBIM
obpazom, cocrasmiio 1 597 882 cmyuast OPBU x 5,8 %
crygaeB PCB-uadexmmu x 2,65 = 245 723 cmyvas
PCB-ungexmmn B crpane. MakcuMaiabHOE, pacCUUTaH-
HOe 1oo0HBIM 00pazom, — 1 597 882 x 12,3 % x 2,65 =
= 521 101 cayduait PCB-undexmmn (tadm. 1). Taxoke,
COIVIACHO arperupoBaHHbIM JaHHbIM HUW rpunna um.
A. A. CmopomuHIesa, 83,8 % merell MONydIN MeIH-
IIMHCKYIO MOMOIIb aMOyJlaTOpHO, a ocTanpHble 16,2 %
ObUIM TOCHHUTAIN3UPOBAHBI, B TOM YHCIE YacTb —
B OTJEJICHWE pPEaHNMalld W HHTCHCUBHOW TEparuH.

1 OenepanpHas ciayxba rocy1apCTBEHHON CTATHCTHKHU ccbuika akTuBHa 1.04.2026
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Ta6bnuua 1. 3aboneBaemoctb PCB-uHdekumen

Table 1. Prevalence of RSV infection

OLIEHKA TEXHONOTU 30PABOOXPAHEH WA

HEALTH TECHNOLOGY ASSESSMENT gy

MuHumanbHbii / | MakcumanbHbin /
Mapametp / Parameter Minimal Maximal Wcto4Huk / Source
KonuyectBo getent ot 0 fo 2 net
. 3955095 Poccrat
B Poccuiickon ®epepaunm
Konwnuectso peter ot O o 2 net 1491711 CobctBeHHble AaHHble HAW rpunna
B ropoax MOHUTOPWHIa M. A. A. CmopoavHueBa
Konunyectso OPBW y geten ot O fo 2 net CobctBeHHble AaHHble HAW rpunna
1597 882
B ropofax MOHUTOpWHra, 2024 . M. A. A. CmMopoavHueBa
PCB-uHpekuma y Aeren 0=2-netHero 245723 521101 Pac4éTHble JaHHble
BO3pacTa B Poccunimnckon Denepalmn
/13 HUX rocnnTan3npoBaHsbl .
(ypoBeHs 16,2 %) 39807 84418 PacyeTHble gaHHble
M3 HMX nponeyeHbl ambynatopHo .
(ypoBeHs 83,8 %) 205916 436 683 PacyeTHble gaHHble

Hawmu ripoBezieHo pasjiesieHre KIMHUYECKHX Cllyda-
eB PCB-un¢exnmn Ha 4 rpynis! (MOJEIH MalueHTa)
¢ yu€ToM XapakTepa TeueHHs 3a00JIeBaHMs:

Mopnens 1 — nérrkoe TeueHue 3ab0aeBanus, 0€3 oc-
JIO)KHEHUH, He TpeOyloliee roCuTalIn3alny;

Monens 2 — nérkoe TeueHue 3a001eBaHMs, HETS-
KEJIbIE OCITIOKHEHUS], HEe TPEOYIOINE TOCITUTATN3AIIH;

Mopgenp 3 — cpenHeTsDKENOE TeYeHUE 3a0oJeBa-
HUs, 0€3 CYIIECTBCHHBIX OCIOKHEHH, TpeOyromIee To-
cnuTanm3anuu 0e3 rmoMerieHus: peOEHKa B OTIEIICHHE
peaHnMaIumy;

Monens 4 — Tsxén0e TeueHue 3a00JeBaHus, OC-
JOKHEHHOE, TpeOyIollee roCuTaIN3alnH, B TOM YHUC-
Jie B peaHNMallMOHHOE OT/AEJICHHE.

[Ipy >TOM maUMEHTHI, MOJyYaroOUIUe JCUYCHNUE
amMOyJIaTOpPHO, PacHpeAeseHbl MEXIy MOJCISIMHU
1-2 B cootHomenuu 50 % Ha 50 % (nomymenue). ['o-
CIHTAJIM3UPOBAHHBIC OOJIEHBIC HA OCHOBAHNUH JaHHBIX
HUWMU rpunna um. A. A. CMOpOAMHIIEBA pacHpeaess-
JIUCh MEXAYy MojensMmu 3—4 B cooTHoueHuu 72,7 %
u 27,3 % coorBercTBeHHO. s mogenei 1-2 cym-
MapHOE€ MHHHMAaJIbHOE pacuéTHOE YHCIO COCTaBH-
10 205 916 cayuaeB, a makcumanbHOe — 436 683.
Hnst Monenu 3 — munHumManbHoe uucio 28 940 cuy-
yaeB, MakcuManbHoe — 61 372. Jlng Mogenmn 4 —
10 867 u 23 046 ciydaeB, COOTBETCTBEHHO.

Pacuér Opemenu 0osie3HM POBOJMIIM HA OJUH Ce-
30H; JUI OLIEHKU OTCPOYEHHBIX nocneacTsuil PCB-un-
(eKxMn MOozIeNMpPOBAHUE BBITIOJIHSIIN HA BCIO OXKHJlae-
MYIO MPOJIOIKUTEIBHOCTD )KN3HHU. PaccMoTpeHs! mps-
MBbIC MEJIMIIMHCKHE (3aTpaThl HAa OKa3aHHE CKOPOil Me-
murHcKor nomornu (CMIT), 3atparel Ha cTanuoHAp-
HOe ¥ aMOyJIaTOpHOE JICYCHHE) U HEMEIULIUHCKUE 3a-
TpaThl (BBIIUIATHI IO BPDEMEHHOM HETPYA0CIIOCOOHOCTH

2 https://grls.rosminzdrav.ru/Default. aspx

myrwd.ru

POIUTEINIO TI0 YXOIy 3a OOJIBHBIM PeOEHKOM), a TaKkkKe
HernpsiMble 3aTpaTbl (IIOTEpPH BaJOBOTO BHYTPEHHETO
npoxnykra (BBII) B cBs3m ¢ HeBbIX0/10M Ha paboOTy 0A1-
HOTO U3 POAMTENICH 1O YXO/y 32 OOJIBHBIM PEOEHKOM).

CTOMMOCTB JICKAPCTBEHHBIX CPEJ/ICTB, BKIIOUEHHBIX
B IEepedYeHb JKU3HEHHO HEOOXOIMMBIX M Ba)KHEHIIHMX
nekapcTBeHHBIX npenapatoB (XKHBIIIT), paccuntsiBa-
JM UCXOJS M3 3apEeTHCTPUPOBAHHOM IpPEIEIBHON OT-
nyckHO# 1eHbl’ ¢ yuétom HJIC u ToproBoii HajbaBku,
npenapaToB, He BKIouéHHbIX B JKHBJIII, — nmo nan-
HbIM nopTana @apmlunexc.

3aTparsl Ha OKa3aHUe aMOyIIaTOPHOI MEIUIIMHCKOM
TIOMOIIM ONPENEIISIOTCS JITUTEIFHOCTBIO 3a00JICBaHUS
1 HEOOXOIMMBIM KOJIMYE€CTBOM BH3UTOB B HOJIMKJINHH-
Ky, W TIpejcTaBieHbl Tapudamu (GoHIa 00s3aTeIbHO-
ro menunuHckoro crpaxoBanusi (OMC) no r. CaHKT-
[etepOypry [13]. CromMoCTh BBI30Ba CKOPOIl MeH-
UHCKOM momoIu omnpeneieHa B 6 119,90 py6. 3arpa-
TBI HA OKa3aHHUE CTAIIMOHAPHON METUIIMHCKON ITOMOIIN
B MOZIeNsIX 3 U 4 onpeesieHbl ¢ YYETOM TSDKECTH Te-
YeHUsI 3a00JIeBaHNsI 1 HEOOXOAMMOCTBIO NPEOBIBAHNUS
B OT/ICJICHUH PeaHUMalny. 3aTpaThl Ha CTAlMOHAPHYIO
MOMOIIb TAaKkKe OLEHHMBAIM NO Tapudam TI. CaHKT-
[eTepOypr [13].

[Tpu oieHKe MPSMBIX HEMEIMLUHCKUX 3aTpat (BbI-
IUIaT 10 BPEMEHHON HETPYIOCIIOCOOHOCTH OHOTO M3
poxuTenel Ipu yxozie 3a OOJNBHBIM PEOEHKOM) y4H-
TBIBAJIN, YTO CPEJHSSI BBIILIATA TI0 JINCTY HETPYIOCIIO-
cobnoctu B 2025 1. cocrasmsuia 3 205,86 py0. B neHb
W JI0JIs pOIMTENeH, IPUCTYIUBIINX K TPYJOBOW Jes-
TEIIbHOCTH, OlleHuBajiach B 80 %o.

Taxke omnpeneneHo Henononydenue BBIT (me-
IpsIMBIE 3aTPaThl WM 3aTPaThl, CBSI3aHHBIC C yTPaTOi
IIPOU3BOJUTENBHOCTH) B CBSA3U C YXOIOM OJHOTO U3

PeanbHas knuHMYyeckas nNpakTuKa: AaHHble M goka3aTenbctBa 2026 Tom 6 N22

Real-World Data & Evidence 2026 volume 6 no. 2 71



https://grls.rosminzdrav.ru/Default.aspx

OLEHKA TEXHONOTW 34PABOOXPAHEHNSA
m HEALTH TECHNOLOGY ASSESSMENT

ponuteneir 3a pedbénkom. BBII Ha mymry HaceneHus
B 2024 r. coctaBun 2 571,71 py0./neHs.

[Ipn onenke oTHANEHHBIX MMOCIEACTBUII B Cilydae
cmepru pebénka or PCB-mHbexnnu oneHuBamm He
TOJIEKO AKOHOMHYECKHE MOTEPH, KOTOPBIE BKIIOYAIOT
Henononyyenue BBII B ropuzoHTe HENPOKUTHIX JIET,
a TaKkKe caMy CTOMMOCTB 3THX JIET, TO €cTh (haKTHde-
CKHE U TIOTEHIMAIbHBIE ToTepH. VIX paccuuThIBaIN 110

bopmyre:

Cmi1 = Crex x (OIK — B), 20e
CIUT — CTOMMOCTH MOTEPSIHHBIX JIET B PE3yIbTaTe
cMepTH peO&HKa B OTIPEIEIIEHHOM TOMY;
Crex — CTOMMOCTB IOfa CTaTHCTUYECKON KU3HH
B OTIPENICIIEHHOM TOIY;
OIDK — oxunaeMasi IpoIOJKUTENbHOCTD JKU3HH;
B — BO3pacT ymepimero peb&xka (mpu paccmo-
TpeHnu Bo3pacta 0—2 roma OH MPHHAT, B CPEIHEM, 32
1 rom).

CrouMoOcCTh TOJa HENPOXHUTON KHU3HM OIpese-
nena B 513 teic. py0. [14]. Oxxunaemast mpoIOIDKH-
TenbHOCTh B Poccnu B 2025 1. coctaBuia 73,4 rona.
Ha ocnoBanmun nansbix PoccraTta 1O COCTOSIHHIO Ha
2024 1. BEpOSATHOCTh OKHMAABIIEHCS 3aHATOCTH B 9KO-
HOMHUKE B COOTBETCTBYIOIIMX BO3PACTHBIX IpyIIax
coctaBwia B cpeaHeMm 32 roja. JIMCKOHTHpPOBaHUE
CTOMMOCTH MOTEPSHHbIX JeT xu3Hu U BBII B ciyuae
cmeptn pebénka or PCB-nH(exnn ocyIiecTBisun
1o craske 3,5 %.

Jast mopeseit 1-2 nomoms 6ompabIM PCB-nndek-
LMel OKa3bIBaCT YYACTKOBBIN IEANaTp, MPH Pa3BUTHU
HEKOTOPBIX OaKTepHAIBbHBIX OCIOKHEHUH — OTOPHHO-
napunrosor (JIOP) u mynemoHostor.

B pamkax Mogenu 1 cumranock, 4To peOEHKY OI-
HOKpaTHO OKa3bIBAIOT MOMOING HA JOMY (CTOMMOCTH
1 039,6 py0.) u 2 pasa B monukauHHKE (955,3 pyo. X 2)
B TeueHue nepuoja oonesnu. /s pacuéra cTouMocTH
OKa3aHWs MEIUIIMHCKOW MOMOIIN HMCIIOIb30BaHN JIeH-
ctBytommue Tapudsi [13]. JIUTeIbHOCTh HEOCIOKHEH-
Hoit PCBU cocrasnser 10 greit. [Ipu PCB-undexmmn

JETKOM CTENEHH TSHKECTH Teparsi OCYIIECTBISIETCS 10
OOIIMM IIPUHIUIIAM JICYSHNS — HOPMaJIM3anus TeMIIe-
parypsl Teia, MPUMEHEHHE ITPOTHBOKAIIIEBbIX JIEKap-
CTBEHHBIX CPE/ICTB IPH HAACATHOM Kalllle, HCIIOb-
30BaHHUE JICKOHI'€CTAHTOB JUIsl OOJIETYEeHHUsI HOCOBOTO
JIBIXaHUS, BCE 9TO YKIIAIBIBaeTCs B cymMMe B 2 735 py0.
Hcxonst U3 mpeACTaBIeHHBIX TaHHBIX OOIIME MpPsSMbIC
MEIUIMHCKHE 3aTpaThl HAa OJHOTO peOEHKa COCTABIIS-
10T 5 686 py0. HempsiMbie MeTUITMHCKAE 3aTPaThl (BBI-
TUTaTHl TI0 yXOMy 3a peOEHKOM) cocTaBar 25 647 pyo.,
a otepu BBII BcirecTBre yXxoma poauTes 3a 00Nb-
HBIM pebéaroM — 20 547 py0o.

Jns Mopenu 2 npeycMOTpesu MOCEIIeHUe MeIu-
aTpoM Ha JIoMy 2 pasa M BU3UTHI K HEMY B ITOJIMKIIH-
HUKY TPYIKABI, TAK)KE BKIIOYMIN OCMOTP OTOJAPHH-
roJjora ¥ myJIbMOHOJIOTa — CTOMMOCTH 1o 669,1 py0.
1 661,0 py0. coOTBETCTBEHHO. J[MUTENEHOCTH 3a00I1e-
BaHus 15—18 nHeH, 3aTparbl Ha JIEKAPCTBEHHYIO Te-
paruio 6osbire, yeM B Mozenu 1, B ¢BsI3M ¢ Ha3Have-
HHUEM JIOTIOJHHUTENBHBIX JIEKAPCTBEHHBIX MpEnaparoB
COITIACHO KJIMHUYECKUM PEKOMEHAINSIM 110 JICUEHUIO
OPBU y nereit® anst obnerdeHus Kamuis, HACMOPKA,
B TOM YHCJE M C Y4ETOM JIOJM TALMEHTOB C YBEJIH-
YEHHOW IPOAOJDKUTEIBHOCTBIO 3a00JICBaHMs H3-32
pa3BHUTHSA OCJIOXXHEHUH, HAapuMep oTuTa. B olmiei
CIIO)KHOCTH CTOMMOCTbH JICKAPCTBEHHBIX HpenaparoB
orieHeHa B 3 288 py0., a cyMMapHBIE TPSIMBIE MEIH-
UHCKHE 3aTpatel 9 563 pyO./manuent. Beimmarer po-
JUTEIIO 110 JIMCTKY HETPYZOCHOCOOHOCTH 1O YXOIy
3a pedbéakom coctasiat 39 240 py6., morepu BBIT —
31 478 py0.

[Ipsimble 3aTparsl Ha JieueHue uist Moaenu 3 omnpe-
JIeTIeHbI M3 pacyéTa Mpe/NIeCTBYIONIETO JeUeHHs aMOy-
JIATOPHO W TMOCIEAYIOIIEH TOCIUTANIN3AINN C HATTMYH-
eM (25 %) mwmu orcyrctBueM (75 %) BHEOOIBHIYHON
MTHEBMOHHH (IIPOIOJDKUTEIBHOCTE 14 miu 7 aHeH, co-
OTBETCTBEHHO (Ta0. 2)). YUTEHO, YTO B CTallMOHAD T1a-
IIMEHTa JOCTABIIET OpUrajsa ckopoil momomu. Takum
00pa3oMm, CyMMapHbI€ MPSIMbIE MEIUIIMHCKHE 3aTPaThl
Ha OJTHOTO TalKeHTa oneHuBarTes B 131 661 pyo., He-
TpsiIMbIe MeAUIIUHCKIEe — B 61 681 py0., HempsiMbIe —
B 49 480 py0.

Ta6nuua 2. Mpsimble MegULNHCKME pacxoabl Npy rocnutanusaumm pe6éHka ¢ PCB-nHdekumen [13]

Table 2. Direct medical costs during hospitalization with RSV infection [13]

HaumeHoBaHue kopa TapudHoro cornawueHus / Tapud, py6. / Konko-peHb /
Tariff code Tariff, RUB Days of hospitalization
Mopgenb 3 n 4: Tpunn, OPBV 80 093,00 7
Mogenb 3 v 4: BHebosbHWYHan NHeBMOHMS (00 3-x NneT) 159 051,20 14
Mogenb 4: Cencuc Taxensin (SOFA <4) ans peaHMaumn 599 135,00 15
Mopgenb 4: Cencuc Taxénbin (SOFA >4) ons peaHnmaumm 1339574,40 30

3 https://cr.minzdrav.gov.ru/view-cr/25 2
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Hnst Monenu 4 yurensl Bce 3arparhl Kak aist Mo-
nenu 3 (oKa3aHMe CKOPOi MEIUITUHCKOM TOMOIITH, CTa-
[IMOHAPHOTO JICYCHUS W aMOYIIaTOPHOM TTOMOIIH B Te-
yerne 10 mHEH mocie BRIMUCKH U3 CTaIlMOHApa) U J10-
0aBIICHBI CTOMMOCTH MTPEOBIBAHUS B pEaHMMAITIOHHOM
otaencauu (tadm. 2). [Ipu orneHke 3arpar Ha mpeOBI-
BaHHC B pPEaHUMAIUU YYUTHIBAIACH BEPOSATHOCTH
Toro, uro B 80 % ciyyaeB IOMOILb OKa3bIBAETCS IO
tapudy «Cencuc Tsoxéneiii (SOFA <4) s peannma-
LUW», B OCTAJBHBIX — 10 Tapudy «Cerncuc ToKENbIA
(SOFA > 4) nns peanmmMarum». HenpsiMbie MeTUITHH-
ckue pacxoabl coctaBuu 107 845 py6. ¢ yuérom momu
MAICHTOB C YBEIHMYCHHOHN MPOIOKATEIFHOCTRIO 3a-
OoyieBaHUs W3-3a PA3BUTHUS PA3MYHBIX OCIIOKHCHUN
(10 %) xak B Moxmenu 2, ¢ y4€TOM IOJIH TAlUCHTOB
C pa3BUTHEM ITHEBMOHHH (25 %), KOTOPBIM HEOOXOIH-
Ma TOCIUTAIN3AIMSA OOJBIICH MPOIODKUTEIFHOCTHIO
(14 nHueit), kak B Mogenu 3 u ¢ y4€ToM pa3HOM POAOIT-
JKUTETHHOCTH TIpeObIBaHUs B peaHmmMaru (15 mHei
B 80 % ciryuyaeB u 30 nueii B 20 %). Henpsimbie pacxo-
IeI coctaBmd 86 512 pyo.

HanéxHOCTh pe3yapTaToB BO BCEX MOIECISX OIle-
HUBAJIA aHAJH30M YYBCTBUTEIHHOCTH IO OCHOBHOMY
rmapaMeTpy — pasMepy HOmyIsinuu. Takum oOpazom,
WCCIICIOBAHHE TIPEICTABISIIO COOOW MOICIUPOBAHHE

OLIEHKA TEXHONOTU 30PABOOXPAHEH WA
HEALTH TECHNOLOGY ASSESSMENT gy

3aTpaT MCXOMs W3 pa3Mepa IOMYJSINA Ha OCHOBE Oa-
30BBIX PEATBHBIX KIMHUKO-IITHICMHOIIOTHICCKHUX JJaH-
HbIX MoHUTOpHHTa HUU rpunmna um. A. A. CMopoauH-
nesa. Pacuér 6pemenn PCB-uHbekmn ObL1 OcymecT-
BJICH C MO3UIIMH TOCYIapCTBa U OOIIECTRA.

Pesynbrathbl / Results

Ha puc. 1-3 u B Tabn. 3 npeacraBiIeHbl TOTyYCH-
HBIE PE3YJIbTaTHI.

[Ipu omenke 3arpar Ha ogHOTO OombHOTO PCB-HH-
(hexmmelt B TeUEHHE OJTHOTO CE30HA MOJIyYEHBI CleIy-
IOIIME 3HAYEHUS: CyMMapHBIE TNPsSIMBIE M HEIPSMbIC
MEIUIMHCKAE M HENpsMble 3aTpaTbl 3aKOHOMEPHO
BO3pacTany ot Mozenu kK Mozaenu (ot 1 1o 4) u cocra-
B 51,9 TeIC. py0., 80,3 THIC. pYO., 242,8 THIC. PYO.,
1,07 mutH py0. COOTBETCTBEHHO.

OTzeIbHO PACCMOTPEHBI HENPsIMbIE 3aTPaThl (T10-
TEpH), CBSI3aHHBIC CO CMEPTENBHBIM HCXOJOM MpH
PCB-un(dekunn, a UMEHHO, CTOUMOCTb HETTPOXKUTHIX
neT ku3Hu. [Ipu 3TOM cuMTanoch, YTO TaKOH HCXO.X
MOXKET OBITh IPHUMEHHM TOJNBKO B Momensax 3 u 4.
Tak, B pacuére Ha BCIO paccMaTpUBAEMYIO ITOMYJIS-
muro Uit Mogeneir 3 U 4 OHM COCTaBUIIM COOTBET-
cTBeHHO 2,3 TpiH py0. u 894,1 mupx py0. B TeueHHe
BCEH KU3HHU.

B pacyeTe Ha 0AHOro NAaUMeHTa 3a roj,
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Mogenel
20574
25647
2736
2950

M3atpatel Ha neueHue PCB B cTauMoHapHbIX YCNoBUAX -

M HepononyuerHeiid BB
M 3aTpathl Ha BbINAaTY NnocobuA no yxoay 3a peberKom
M 3atpatbl Ha JIC Ha ambynatopHom 3Tane

M 3aTpaThl Ha leyeHne B aMBYNaTOPHbIX YCNOBMAX

M 3aTpaThl Ha OKa3aHWe CKOPO MEMLIMHCKOM nomMouLn -

Mopgenb2 Mogene3
31478 49 480
39 240 61 681
31288 2736
6275 2950

- 119 856
- 6120

Mogennd
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Puc. 1a. Cymmapnvie sampamul 6 pacuéme Ha 00Ho2o borvHozo PCBU 6 eo3pacme om 0 0o 2 nem 6 200 6 3a8u-

cumocmu om msicecmut 3a00/1e8aHUsL

Fig. 1A. Total expenditures in RSV infection in children 0-2 y. o. in season depending on illness severity
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B pacyeTe Ha OAHOIo NauueHTa 3a 1o

Mogenel Mogens2 Mogens3 Moagensd
B HenpAmbie 2aTpaTbl 20574 31478 49 180 86512
Hlp HemeuLy p 25 647 39 240 61 681 107 845
M MpAmMble MeaMLIMHCKME 3aTPaTbl 5 686 9563 131 661 878 884

Puc. 16. Cmpyxmypa cymmapHuix 3ampam 6 pacuéme Ha 00Ho20 nayuenma ¢ PCB ungexyueti 6 3asucumocmu
om Mooenu
Fig. 1B. The structure of total expenditures for one patient with RSV infection selected by Model

WTOTO Ha nonyaauuio

Hepononyuenwbiid BBIN 7731181071

Henpameie
3arparsl

S e i e s R _ RIS

MpAmble
HeMEAN LA H K
€ 3aTpatsl

3atpartsl Ha JIC Ha amBynaTopHom 3Tane . 729042 999

3atpaTe Ha neyerne 8 amBYNaTOPHBIX YENOBMAX - 1067 267 345

MpAMbIE Me WL HCKA e 3aTPaTbl

3aTpaTbl Ha OKa3aHWe CKOPOM MEeAMLMHCKON NOMOLLM I 243 614 859

o 2000 000 000 4 000 000 000 & 000 000 000 8 000 000 000 10 000 000 00012 000 000 00014 000 000 000

Puc. 2. Cymmapnvie 3ampamul 6 pacuéme Ha yenegyio nONyiayuio oemell 8 meuenue 00H020 Ce30Ha 0N MUHU-
ManbHo20 pacuémmnozo snavenusi ciydaes PCB-ungexyuu (6e3 yuéma sampam na omoaniénnvle nocieocmeus)
Fig. 2. Total expenditures for the target population during one season in minimal calculated cases of RSV infection
(without cost of long-term consequences)
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B MpAmbie MegMUMHCKME 3aTpaTe!
7731181071 3aTpatsl Ha OKazaH e cKopoit
/ MEAMLIMHCKOR MoMOLIA

729042999 /

1067 267 345 / / B MpAMbIE MEAMLMHCKME 23TRATLI
243614859 e / / 3atpati Ha neuetve PCB &
¥ / CTALMOHAPHbIX YCAOBUAX

B MpAmble MeaMLMHCKMe 33TPaTD!
3atpatel Ha neverne 8
amBynaTopHbIX yonosuMAx

B MpAmbie MeaUMHCKUe 3aTpaTBl
3aTpatol Ha JIC Ha amBynaTopHOM
sTane

/ B Mpambie HemeaMUMHCKME 3aTpaTLI
3aTpaTbl Ha BbINAATY NocoBuA no

|
12891170868 /
9637 SFQS 115 yxopay 3a pebenkom

B Henpsmbie satpatol
Hegononyaerkiit BBI

o 5 000 000 000 10 000 000 000 15 000 000 000 20 000 000 000 25 000 000 000 30 000 000 000 35 000 000 000

Puc. 3a. Cpeoneszsewennvie sampamoi na neverue PCB-ungexyuu 6 pacuéme Ha yenesyro nonyiayuio 6es yuéma
CMOUMOCTIU NOMEPAHHBIX JIem HCUSHIUL

Fig. 3A. Weighted average expenditures for RSV infection treatment in target population without cost of life lost
years

UTOMO Ha nonynaumio

11662920075
8265509417

7027268698
5344177066 I

Mopgenbl Mogenb2 Mogenb3 Mopgennd

3aTpatbl pyb.

Puc. 36. Mmocosvie 3ampamoi na nonynayuio npu pasiuunot msicecmu PCB-unghexyuu 6e3 yuéma cmoumocmu
NOMEPSAHHBIX e JHCUHU
Fig. 3B. Total cost depending on severity of RSV infection for target population without cost of life years lost
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Takum oOpa3om, Ipu pacuére Ha HOMYISALUIO a-
LHUEHTOB B 245 723 4yeynoBeka, CyMMapHbIe 3aTparhbl
(c yuérom Tpar Ha otmanéHusle nmocnencteus PCBU)
coctaBmwid 3,3 TpnH py6. M3 HUX HaA TpsMbBIE MEIU-
LOUHCKHE 3aTparhl npuxoauiock 14 931 096 071 py6.,
nn 46,2 % ot 3arpar Ha IepHoj Je4eHus 06e3 yué-
Ta OTHAIEHHBIX mocuencTBui. [lpm sTom Oombimas
4acTh M3 MPSIMBIX MEIMLIMHCKHX 3arpar sBISIIACH
pacxoramMu Ha JIE4EHHE B CTAIlMOHAPHBIX YCIIOBH-
sx — 12 891 170 868 py6. OTHOCUTENBHO 0OOIIETO
9KOHOMHYECKOTO OPEeMEHN NpsSMbIe MEINIIMHCKHE 3a-
Tparsl 3anuManu 0,45 %. bonbias 4yacTe CyMMapHBIX
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OLIEHKA TEXHONOTU 30PABOOXPAHEH WA
HEALTH TECHNOLOGY ASSESSMENT gy

3aTpar MPUXOAMIACH HA PACXONbI, CBSI3aHHBIC C OT-
JMAJCHHBIMU TocienctsusiMu  PCB-uH(eknn
CTOMMOCTBH TIOTEPSHHBIX (HEmpOXKUTHIX) JeT. OHa
cocrassia 3 275 379 119 810py6. mwmu 99 % or
00IIero SKOHOMHYECKOTO OpeMeHH. AHaIOTHYHBIM
00pa3oM pPacCYNTaHHOE COIHAIBHO-YKOHOMUYECKOE
O6pemst PCB-uH(pekmun mpu MakCUMaJbHOM pacyér-
HOM dYHCIle cirydaeB 3a ce3oH (521 102) cocraBmio
7,014 TpnH. pyo.

Ha puc. 4 mpuBeneHbI pe3ynbTaThl aHAIH3a YYB-
CTBUTEIHHOCTH NIPY H3MECHEHHUH YUCIICHHOCTH CITyJacB
PCB-undexunn.

700 000

600 000

500 000

400 000

300 000

KonuuecTso naupenTon

200 000

100 000

% W3MEHEHHA KOIMYeCTBa NaLMEHTOB OT 6a30BOr0 3HaUeHNA

B Ko/IMYeCTBO NAaUMEHTOB (MMHUMa IbHDIIA BapHaHT) Il Ko/ IMYeCTBO NALMEHTOB (MaKcMma ibHbIi BapUaHT) ——ba30Bbii clieHapuid (MUH) —s—Ba3oBblid CLIEHapuWii (Makc)

Puc. 4. JJunamuxa 3ampam 6 cayuae usmenenus uucia PCB-ungexyuu
Fig. 4. The dynamic costs in RSV infection cases change (sensitivity analysis)

Takum 00pazoMm, pe3ysbTarhl aHain3a 4yBCTBHU-
TENBHOCTH MOKA3aJf, YTO TPH OTKIOHEHNH KITIOYEBBIX
mokaszarenell (pasMep TOMYISALNH) pa3HUIla 3aTpar
MEXIy CHEHAPHSIMH C MUHHUMAJIbHBIM M MaKCHMallb-
HBIM KOJIMYecTBOM cirydaeB PCB-nndexmn ocrasa-
JIaCh MOJIOKUTENBHOM, YTO CBUICTEILCTBYET 00 YCTOM-
YUBOCTH MOJICIH.

06cyxpeHune / Discussion

Hawmu BriepBBIe pacCYMTaHO YKOHOMUYECKOE Opemst
PCB-undekuun y nereit 0-2-ieTHero Bo3pacra Jyis
Poccuiickoii Denmepaliny Ha OCHOBE KOMOWHAIIMU Pe-
QIBHBIX JAaHHBIX SMHUIHAA30PA, IKCIIEPTHOTO MHEHUS
0 4-x BapuaHTax Tshkectd TeueHus: PCB-unbekunn
y zeredl u MmonenupoBaHus. llomyueHHble pesyibra-
THI YOGAWTENBHO CBHICTEIBCTBYIOT O COIHAIBHO-3-
KOHOMHYECKOH Harpy3ke Ha OOIIeCTBO, CBS3aHHOU
¢ PCB-un¢exnueir, © BO3MOXHOW HEIOOIEHKE €ro
MOCNIEACTBUI as rocygapcTBa. ClieayeT OTMETHTH,
YTO YYTEHBI KaK MPSMbIE MEIUIIMHCKNE M HEMEINIINH-
CKHE, TaK W HEMpsSMBIE 3aTPaThl B TOPU30HTE OTHOTO

myrwd.ru

ce3oHa MoabéMa 3a00JIeBAEMOCTH, MPU 3TOM MaKCH-
MaJbHO pa3feeHbl TPYMIbBI IeTeH B 3aBHCUMOCTU OT
TSOKECTH TEUCHHUS 3a00/IeBaHNS HAa OCHOBE YKCIIEPTHOM
KIMHAYECKOH omeHKH. OTAeThHO MPOBEICHA OICHKA
CTOMMOCTH TIOTEPSHHBIX JIET )KU3HU MIPU HACTYTIIICHUN
JIETAILHOTO McXo/a y peO&HKa Ha (hoHe TSHKEIOTo Teue-
Hust PCB-undeknnu.

Ha amOynaropHoM 3rare JieueHus: 3aTpaThl Ha Ofi-
HOTO peOEHKa, BO3MOXHO, HeBbIcokHe, — 51 906 py0./
nanuenT 0e3 ociaokHenuit u 80 280 py6./manueHT npu
HAIWYAHA OCIOXKHEHHH (cymmapuble). Ho ¢ yuérom
MOTEHIINAIHHOTO KOJIMYECTBA 3a00IE€BAIONINX OHU BBI-
JUBAIOTCA B 3HAUUTEIBHBIC PACXOIBI OOIIECTBEHHOTO
3paBoOXpaHeHus. B ciydyae cpenHEeTsHKENOoro u -
xémoro teueHuss PCB-uH(eknnu 00Ibinast 4acThb mpsi-
MBIX MEANLIMHCKUX 3aTPaT — 3TO PACXO/bl Ha JICUCHHE
B CTaIlMOHApe.

Pazmuuus B omnenkax Opemenu PCB-undexmum
pa3sHBIMH aBTOpPAMH TOMYEPKUBAIOT CIOKHOCTH €T0
pacuéroB AJist O0JIE3HEH, MPOTEKAIOIINX OCTPO, UMEIO-
LIUX CE30HHOCTh. Takke Ha pacu€Thbl BIUSIOT YPOBEHb
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JIETAIHOCTH U OTHAJIEHHBIC TTOCIEACTBHS HH(EKIHH,
JICYCHHE BEPOSTHO pAa3BUBLIMXCS 3a00JeBaHUI Ha
NPOTSDKEHHUH JJIMTEIBHOTO BPEMEHH, TaKHX KaKk OpOH-
XHAJIbHAS acTMa, HAallpUMep, TPUITEPOM JUIs KOTOPOi
MoxeT 0bITh PCB-unbexys.

3aknioyeHue / Conclusion

PecnimpatopHO-cHHIMTHATIBHAS BHUpPyCHast HMH]EK-
uus y gereit 0—2 jeT KM3HU XapakTepus3yeTcs Cylie-
CTBEHHBIM COIMAIBHO-?KOHOMHUYECKIUM OpeMeHeM st
obmectBa u rocynapersa. [Ipu aTom 3arparsl Ha OMH
Cllydal OIpPEeEeNsIOTCS TSDKECThIO TEUSHNST M TAKTHKOH
Be/IeHMs NanuenTa (aMOyIaTopHO, B KPYIJIOCYTOYHOM
cTaiuoHape c¢/0e3 MOCTYIUICHNSI B OT/CJICHUE MHTECH-
CUBHOH Teparum).

Poct umcna ciaydaes PCB-undexnum npusogut
K TIPONOPUIMOHAIBHOMY YBEIWYEHHIO BCEX KOMIIO-
HEHTOB OpeMEeHN — TIPSIMBIX MEIUIMHCKHX U HEMe-

AOONONHUTENTbHAA MHOOPMALINA

Kondauxkr unrepecon
ABTODBI 3asBIISIIOT 00 OTCYTCTBHU KOH(IJIMKTA HH-
TEPECOB B CBS3M C IAHHOH IyONHKaIHeH.

YuacTHe aBTOpPOB

Kon6un A. C. u JIno3uoB J[. A. — KOHIICIIIIHS UC-
CIIEIOBaHMA, PeIaKTHPOBAaHNE TeKCTa pykomwcH, Ka-
cumoBa A. P. — peanu3zamus uccienoBaHus, pacueTsl,
Hamucanue pykomnwmcH, Jlanunenko [[. A. — anamus
JMAHHBIX, KOHCTPYKTHBHAS BaJHIAINS ITONTYYCHHBIX
SMUACMHOJIOTHYECKUX JAHHBIX, HAIMCAHUE PYKOIIH-
cu, CromsapoB K. A. — moxydenne u 06padoTKa 31mu-
JIEMHUOJIOTHYECKUX NaHHBIX, bansikuna 0. E. n IIpo-
CKypuH M. A. — TMOCTpPOEHHE MOJAETH CTOMMOCTH
601e3HM, 00pabOTKa YKOHOMHYECKIX JAHHBIX.

@®uHAHCUPOBAHME
HccienoBanne BBITTIOIIHEHO O€3 11EIeBOTO BHEIITHE-
ro ()MHAHCHUPOBAHUSI.

CBEOEHNA Ob ABTOPAX

Konoun Ajexceii CepreeBu4 — 1. M. H., TIpO-
(beccop, 3aB. kKadeapoil KTMHNIECKOH (hapMaKOIOTHH
u pokazarensHol MeaunuHbl, PI'BOY BO «Ilepssrid
Cankt-IleTepOyprckuii  TOCymapCTBEHHBIH — Menu-
UMHCKUM yHuBepcuteT uM. akaxa. M. II. IlaBnoay;
npodeccop kadenpsl (HapMaKoIOTHH MEIUIUHCKOTO
¢akymsrera @I'BOY BO «Cankr-IlerepOyprekuit
rocyIapcTBEHHBIH yHUBepcuteT», Cankt-IlerepOypr,
Poccuiickas ®@enepanus

Aemop, omeemcmeennwlii 3a nePEenUCcKy

e-mail: alex.kolbin@mail.ru

ORCID ID: 0000-0002-1919-2909

PUHII SPIN-kox: 7966-0845

PeanbHan knnHMYyeckas NpakTiKa: OaHHble U oKa3aTenbcTBa 2026 Tom 6 N22

78 Real-World Data & Evidence 2026 volume 6 no. 2

JUIMHCKHX PAcXOJ0B, HENPSMBIX 3aTpaT, B TOM YHC-
Jie — ¥ BO MHOTOM OIIPEAEIISIIOIINM OpeMsi — CTOMMO-
CTH TIOTE€PSIHHBIX JICT KHU3HU.

Obmiee COLMAIIBHO-IKOHOMUYECKOE Opems
PCB-undexunn y gereit 0—2 neT KU3HU OIICHUBACTCS
KaK CyIIECTBEHHOE (C Y4ETOM CTOMMOCTH MTOTEPSTHHBIX
JIET KU3HHU) U MOXKET COCTABIATH OT 3,31 TpmH py0. 1m0
7,01 TpnH pyo.

CHIDKeHnE COIMAaIbHO-?KOHOMHUYECKOro Opeme-
Hu PCB-undexmmn y nereir 0—2 et »KU3HH BO3MOXK-
HO TIPH OpTaHu3alMu Mep MPOPUIAKTUKH KaK CaMOTo
3a00NIeBaHus, TaK M €ro OCIOKHEHWH, B TOM 4HCIe
U C TOMOIIBI0 MMYyHHM3an. CHIKEHNE Harpy3KH Ha
OIOMKET TOIBKO ISl CHIDKEHUS TIPSIMBIX METUIIMHCKHUX
pacxonoB mpu d3PPEKTUBHON MaCCOBOW CE30HHOM TIPO-
(mrakTuke (MMMYHH3AIHAN ), 0COOCHHO Y JIeTe TIepBo-
TO TO/1a )KU3HHU, MOXKET JIaTh CYIECTBEHHYIO SKOHOMH-
YECKYyIO OTIady.

ADDITIONAL INFORMATION

Conflict of interests
The authors declare that there is no conflict of in-
terest in connection with this publication.

Participation of authors

Kolbin AS and Lioznov DA — conception of anal-
ysis, editing of the manuscript, Kasimova AR — anal-
ysis realization, calculation, writing of the manuscript,
Danilenko DA — analysis of epidemiological data,
validation of epidemiological data, Stolyarov KA —
epidemiological data generation and processing,
Balykina YuE and Proskurin MA — modelling of cost
of illness, processing of the economic data.

Financing
The study was carried out without targeted exter-
nal funding.

ABOUT THE AUTHORS

Alexey S. Kolbin — Dr. Sci. (Med.), Professor,
Head of the Department of Clinical Pharmacology
and Evidence-Based Medicine, First State Medical
University named after academician I. P. Pavlov; pro-
fessor of the Department of Pharmacology, Medical
Faculty, St. Petersburg State University, St. Peters-
burg, Russian Federation

Corresponding author

e-mail: alex.kolbin@mail.ru

ORCID ID: 0000-0002-1919-2909

RSCI SPIN-code: 7966-0845

myrwd.ru




JIuozvoB [Imutpuii AHatrojibeBU4 — J. M. H.,
mpodeccop, 3aB. kKadenpoil HHOEKIMOHHBIX 0Oo0Ie3-
Heil u snugemuonoruu, ®I'bOY BO «Ilepssiit CaHkT-
ITerepOyprckuii  rocyqapCTBEHHBIH  MEIHIIMHCKHIA
yHuBepcuter uM. akan. M. I1. TlaBnoBay; nupekrop
OI'BY «HUU rpunna um. A. A. CMopoIUHLIEBaY,
Cankr-IlerepOypr, Poccuiickas ®enepanus

ORCID ID: 0000-0003-3643-7354

PUHII SPIN-kox: 3321-6532

KacumoBa Annna PammaoBHa — K. M. H., JOIIEHT
KadeIpbl KITMHUYCCKOU (hapMaKOJIOTHH U JIOKA3aTeb-
Hoit MeguuuHbl ®I'BOY BO «Ilepsbiit Cankr-Ilerep-
Oyprckuil TOCyapCTBEHHBIH MEIMUIMHCKHN YHUBEp-
curer uM. akaz. U. I1. [TaBnoBay; Bpau-KIMHUYECKUN
tdapmakonor ®I'BY «HanuoHanbHBIN METUIIUHCKUN
HCCIIE0BATENbCKUH [IEHTP TPABMATOJOTUH U OPTOTIe-
muu um. P. P. Bpenenay, Cankr-IletepOypr, Poccuii-
ckas Denepanus

ORCID ID: 0000-0001-6284-7133

PUHII SPIN-kox: 3131-4385

Janunenko Jlapbss MuxaiisioBHa — K. 0. H., 3aM.
JqupexTopa o HayuHoi pabore ®I'BY «HUMU rpunma
uM. A. A. CmopoaunieBa», Cankr-IletepOypr, Poc-
culickas Denepanus

ORCID ID: 0000-0001-6174-0836

PUHII SPIN-kox: 6422-6236

CrousipoB Kupuii AekcaHApoOBHY — BTy
nporpammuct ®I'bBY «HMU rpunmna um. A. A. Cmopo-
nuHieBay, Cankr-IletepOypr, Poccuiickas deneparus

ORCID ID: 0000-0002-1765-2799

PUHII SPIN-xoa: 8280-9724

baavikuna lOQmua EdumoBHa — k. ¢-m. H.,
kadenpa NPOLECCOB ynpaBieHHs, (aKyJIbTeT IpH-
kmagHoit marematuku, ®I'BOY BO CIIoI'Y, Cankr-
ITerepOypr, Poccuiickas ®enepanus

ORCID ID: 0000-0003-2143-0440

PUHIL SPIN-kox: 1886-5256

IIpockypun MakcuMm AJjieKCaHAPOBUY — aCCHU-
CTEHT Kadenpsl MaTeMaTHYEeCKOTO MOAETHUPOBAHUS
SHEPreTHUECKUX CHUCTeM, (akyJIbTeT NPUKIaJHON
MareMaTuKH-TiporieccoB ympasnenus, PI'BOY BO
«Cankr-IleTepOyprckuii TOCyTapCTBEHHBIH YHHUBEP-
cute», Cankrt-IlerepOypr, Poccuiickas ®eneparus

ORCID ID: 0000-0002-9468-0953

PUHIL SPIN-kox: 7406-2352

JNntepatypa / References
1. Psa6uuenxo T.U., Croceipena I A., O6yxosa O.0.
U COaBT. DTHOJIOTHYECKAsl CTPYKTypa OCTPBIX pe-
CHHMPATOPHBIX BUPYCHBIX MH(QEKIMH y JeTel, ro-
CHUTAIM3UPOBAHHBIX B cTanuoHap B 2015-2018 rr.
Unghexyuonnvie Oonesnu: HOBOCMU, MHEHUS,

obyuenue. 2021;10(2):47-53. [Ryabichenko T.I.,

myrwd.ru

OLIEHKA TEXHONOTU 30PABOOXPAHEH WA

HEALTH TECHNOLOGY ASSESSMENT gy

Dmitry A. Lioznov — Dr. Sci. (Med.), Professor,
Head of the Department of Infectious Diseases and
epidemiology, First State Medical University named
after academician I. P. Pavlov; Director of Research
Institute of Influenza named after AA Smorodintsev,
St. Petersburg, Russian Federation

ORCID ID: 0000-0003-3643-7354

RSCI SPIN-code: 3321-6532

Alina R. Kasimova — MD, PhD, associate pro-
fessor of the Department of Clinical Pharmacology
and Evidence-Based Medicine, First State Medical
University named after academician 1. P. Pavlov;
Clinical pharmacologist in National Medical Research
Center of Traumatology and Orthopedists named after
RR Vreden, St. Petersburg, Russian Federation

ORCID ID: 0000-0001-6284-7133

RSCI SPIN-code: 3131-4385

Daria M. Danilenko — Cand. Sci. (Biol.), Depu-
ty Director for Research Institute of Influenza named
after AA Smorodintsev, St. Petersburg, Russian Fede-
ration

ORCID ID: 0000-0001-6174-0836

RSCI SPIN-code: 6422-6236

Kirill A. Stolyarov — IT lead in Research In-
stitute of Influenza named after AA Smorodintsev,
St. Petersburg, Russian Federation

ORCID ID: 0000-0002-1765-2799

RSCI SPIN code: 8280-9724

Julia E. Balykina — Cand. Sci. (Phys. and
Math.), Department of control processes, faculty of
applied mathematics, St. Petersburg State University,
St. Petersburg, Russian Federation

ORCID ID: 0000-0003-2143-0440

RSCI SPIN code: 1886-5256

Maksim A. Proskurin — assistant of the Depart-
ment of mathematical modeling of energy systems,
faculty of applied mathematics and control processes,
St. Petersburg State University, St. Petersburg, Rus-
sian Federation

ORCID ID: 0000-0002-9468-0953

RSCI SPIN code: 7406-2352

Skosireva G.A., Obukhova O.0O. et al. Etiological
structure of acute respiratory infections in hospi-
talized cildren in 2015-2018 yy. Infectious diseas-
es: news, opinions, education. 2021;10(2):47-53.
(In Rus.)] doi: 10.33029/2305-3496-2021-10-2-
47-53.

PeanbHas knuHMYyeckas nNpakTuKa: AaHHble M goka3aTenbctBa 2026 Tom 6 N22

Real-World Data & Evidence 2026 volume 6 no.2 79




OLEHKA TEXHONOTW 34PABOOXPAHEHNSA

m HEALTH TECHNOLOGY ASSESSMENT

10.

80

Ramackers K., Keyaerts E., Rector A. et al. Prev-
alence and seasonality of six respiratory viruses
during five consecutive epidemic seasons in Bel-
gium. J Clin Virol. 2017;94:72-78 doi: 10.1016/.
jev.2017.07.011

Zhu G, Xu D, Zhang Y et al. Epidemiological
characteristics of four common respiratory viral
infections in children. Virol J. 2021;18(1):10. doi:
10.1186/512985-020-01475-y.

Brittain-Long R, Nord S, Olofsson S et al. Mul-
tiplex real-time PCR for detection of respiratory
tract infections. J. Clin. Virol. 2008;41 (1):53-56.
doi: 10.1016/j.jcv.2007.10.029.

Pun JCS, Tao KP, Yam SLS et al. Respiratory vi-
ral infection patterns in hospitalised children be-
fore and after COVID-19 in Hong Kong. Viruses.
2024;16(11):1786. doi: 10.3390/v16111786.
Mazur NI, Caballero MT, Nunes MC. Severe re-
spiratory syncytial virus infection in children: bur-
den, management, and emerging therapies. Lan-
cet. 2024;404(10458):1143-1156. doi: 10.1016/
S0140-6736(24)01716-1.

Wang X, Li Y, Shi T at al.; Respiratory Virus
Global Epidemiology Network; RESCEU inves-
tigators. Global disease burden of and risk factors
for acute lower respiratory infections caused by
respiratory syncytial virus in preterm infants and
young children in 2019: a systematic review and
meta-analysis of aggregated and individual partic-
ipant data. Lancet. 2024;403(10433):1241-1253.
doi: 10.1016/S0140-6736(24)00138-7.

Natural Reinfection with Respiratory Syncytial
Virus Does Not Boost Virus-Specific T-Cell Im-
munity | Pediatric Research. https://www.nature.
com/articles/pr2002190. Accessed 19.04.2026.
Muiioz-Escalante JC, Comas-Garcia A, Bernal-
Silva S et al. Respiratory syncytial virus A gen-
otype classification based on systematic interge-
notypic and intragenotypic sequence analysis. Sci.
Rep. 2019; 9(1):20097. doi: 10.1038/541598-019-
56552-2.

Nduaguba SO, Tran PT, Choi Y, Winterstein AG.
Respiratory syncytial virus reinfections among
infants and young children in the United States,
2011-2019, PLOS ONE. 2023;18(2):e0281555.
doi: 10.1371/journal.pone.0281555.

PeanbHan knnHMYyeckas NpakTiKa: OaHHble U oKa3aTenbcTBa 2026 Tom 6 N22

Real-World Data & Evidence 2026 volume 6 no. 2

11.

12.

13.

14.

Zhang XL, Zhang X, Hua W et al. Expert consen-
sus on the diagnosis, treatment, and prevention
of respiratory syncytial virus infections in chil-
dren. World J Pediatr. 2024;20(1):11-25. doi: 10.
1007/512519-023-00777-9.

HrnareeBa B.U., OscsnuukoB JI.}O., Ilpiran-
k0B A.E. u coaBT. ColManbHO-2KOHOMHUYECKOE
OpeMsi pecMpaTopHO-CHHIIMTHAIBHOW BUPYCHOM
MH(QEKINN HIWKHUX JBIXaTeIbHBIX MyTeH y Je-
Tell B Bo3pacte OT poxkaeHus a0 5 sner B Poc-
cuiickoii Denepaluu: pesyiabraTbl MOIEIUPOBA-
Hust. PAPMAKOOKOHOMUKA. Cospemennas
D apmarkosIKoOHOMUKA U PaAPMAKOINUOEMUOTIOUSL.
2023; 16 (4): 517-525. [Ignatyeva V.I., Ovsyan-
nikov D Yu., Tsygankov A.E. et al. Socio-econom-
ic burden of respiratory syncytial viral infection of
the lower respiratory tract in children aged from
birth to 5 years in the Russian Federation: mod-
eling results. FARMAKOEKONOMIKA. Mod-
ern Pharmacoeconomics and Pharmacoepide-
miology. 2023; 16 (4): 517-525 (in Russ.)]. doi:
10.17749/2070-4909/farmakoekonomika.2023.217.
3akon  Camnkr-IlerepOypra  Ne§12-176 ot
19.12.2024 "O TeppUTOPHAIBLHON Mporpam-
Me€ TOCYJapCTBEHHBIX TapaHTHH OecIiaTHOTO
OKa3aHWs TpaKAaHAM MEIUINHCKON ITOMOIIN
B Cankr-IlerepOypre Ha 2025 rox u Ha IUIaHO-
BeIi mepuox 2026 u 2027 rogos». OOpameHue
K pecypcy 12.11.2025. [The Law of St. Peters-
burg No. 812-176 dated 12/19/2024 "On the ter-
ritorial program of state guarantees of free med-
ical care to citizens in St. Petersburg for 2025
and for the planned period of 2026 and 2027".
(In Russ.)] http://zdrav.spb.ru/media/filebrowser.
Accessed 12.11.2025.

Bapmasckuit A.E., Ky3znemoa M.C. Ouenka
9KOHOMUYECKOT0 yIiepoa IpH COKpaleHUH Mpo-
JOJDKUTENIBHOCTH JKM3HU JIIOZIEH B pesynbrare
OCHOBHBIX BHJIOB 3aboneBanuil. Hayuonano-
Hble uHmepecwvl: npuopumemvl U O30NACHOCHb.
2023;19(12):2206-2236.  [Varshavsky A.E.,
Kuznetsova M.S. Assessment of economic dam-
age from reduction in life expectancy due to major
types of diseases. National Interests: Priorities
and Security. 2023;19(12): 2206-2236. (In Russ.)]
doi: 10.24891/ni.19.12.2206.

myrwd.ru




OLIEHKA OTBETA INPU

NMPUMEHEHUM NATOFrEHETUMECKOM
TEPAINMUAUN Y NALIUEHTOB C NHI

Kputepumn adPpeKTUBHOCTU NATOreHETUHYECKOM
Tepanuu NMNHI MHrM6UTOPaMn KOMMJZIEMEHTa

FemMaTonornyeckmm FeMorno6wuH, | YactoTa TpaHcdy3uit .
oTBeT r/n SpPUTPOLIUTOB KommeHTapum
OnTuUManbHbIA MonHbIn >120 He npoBooarca
oTBeT oTBeT
XopoLimnm 100-120
oTBeT
Cy6onTtuManbHbln | YacTuuHbin | 80-100 N <2 pos3 3a Heo6xoaumo
oTBeT oTBeT nonroga UCKNIOYNTDb
5 KOCTHO-MO3roBylo
Manbiit oTBeT | <80 NU/vnu >2 pos He0CTaTOUHOCTD
(oTcyTcTBUE 3a nonroga
OoTBeTa)
\_ _J

JlTabopaToOpHble KpUTEPUU BHYTPU- U BHECOCYAUCTOIO reMosin3a

BHYTPUCOCYAUCTbIN TEMONIN3 BHECOCYAMUCTbIN FTEMOJN3

OTCcyTCTBME HOpMausaumm
YPOBHSA reMorsiobuHa

OTCcyTCTBME HOpManunsauum
YPOBHS reMornobuHa

MoBbiweHue ypoBHSA JIAI
(n4ar>1,5xBrH)

MoBbleHne ypoBHS
PeTUKYNounToB
(>120 Tbic./MKn)

&

Hanunuue remocuaepuHa
B Mo4ye

MonoXuTtenbHasa NpsMad
npo6a Kymbca

Mnep6unmupybmnHemus
3a cYeT HenpaMom ppaKumm
> 1,5xBIr'H

MoBbilLeHHbIX cBO60AHbBbIN
reMorsio6UuH rnsaasmbl KPOBU

NAOT - nakTataerngporeHasa; BMH — BepxHaa rpaHuua HopMbl; MHI - napoKkcusManbHas HouHaa reMornobuHypus.
KnuHnyeckune pekoMeHpaumu. MapokcramanbHas HouHasa reMornobuHypus. OnobpeHo Hay4YHo-MpakTudYeckumM CoBeToM MuHsapasa P®. 2024 r. 101 c. ID 695.
[@nekTpoHHbIN pecypc]. URL: Py6pukatop KP (minzdrav.gov.ru) (oata nocetueHums 07.11.2024).

MaTepwuan npegHasHayeH UCKIYUTENBbHO ANA MEANLIMHCKNX U dapMaLLeBTUYECKMX PpabOoTHUKOB. [ pacnpocTpaHeHUs B MecTax NpoBeaeHus
MeOULMHCKUX U dapMaLeBTUYECKUX BbICTaBOK, CEMUHAPOB, KOHOEPEHLMIM U MHBIX MOAOGHbBIX MEPOMPUATUI.
MaTepwuan noarotoBneH Npw nogaepkke komnaHmm OO0 «HoapTnc Mapman.

OO0 «HoBapTmnc Dapmar, 125315, Mockea, JleHWHrpaackum np-T, 4. 70.

Ten.: +7 (495) 967 12 70, dakc: +7 495 969 21 60, www.novartis.ru FA-11301824/HEMA/PDF/ALL/11.24/0



myRWD

Pea/lbHan KNMHMYECKaR NPaKTUKa

ISSN 2782-3784 (Online) www.myRWD.ru



