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PE3HOME

CTaTbs NOCBALLEHA aHANNU3Y 3TaN0B Pa3BUTUS U COBPEMEHHbLIX HaNPaBEHWA NCCNEeR0BaHNA NCKYCCTBEHHOTO MHTennekTa (MN) B cepe
3[1paBOOXPAHEHNS N MEJULMHBI, @ TAKXKE ero NPakTUYECKOro NPUMEHEHNUs Ha Matepuane Hay4Hblx nybnukauunii 8 6azax PubMed/MEDLINE,
Scopus, Web of Science, Embase, eLibrary n Ku6ep/lennHka. NokasaHa auHamika Konn4ecTBa Hay4Hbix nyénankaunii 06 I B 3apasooxpa-
HEHUW 1 MeaNLIMHE, a TaK)Xe NPUBEAEH aHan3 pocTa UHBECTULMIA B pa3paboTKy nNporpammMHOro o6ecrneyeHns, 0CHoBaHHoro Ha W, B no-
cnegHue rofbl. I moxeT gocTuratb CONOCTABMMOIA TOYHOCTM B AUArHOCTUMKE 3a60MeBaHuii B cpaBHeHMm ¢ Bpayami. OgHako 6yayLine uc-
CNeAoBaHNA LOMKHbI OblTb COCPEAOTO4EHbl HA CPABHEHUM KIMHWYECKUX Pe3ynbTaTOB AMArHOCTMKM W NIeYeHWs, NPOBOANUMbIX Bpadamu,
KOTOpble NPUHMMAIOT peLeHns Ha ocHoBe W, ¢ pe3ynbTaTamm KNUHUYECKOI paboThl Bpaden, He ncnonbaytoLmx U, B pabote nog4epkHy-
Ta BOXXHOCTb NOArOTOBKM CMNELWUANCTOB, CNOCOOHBIX COYETATh 3HAHMS B 06M1aCTV MEANLIMHBI C HAaBbikamu npumeHeHus V.
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SUMMARY

The article is devoted to analysis of the stages of development and current directions of research and practical application of artificial
intelligence (Al) in the field of healthcare and medicine based on scientific publications in PubMed/MEDLINE, Scopus, Web of Science,
Embase, eLibrary and CyberLeninka. The dynamics of scientific publications on Al in healthcare and medicine is shown, and an analysis of
the growth of investments in software development based on Al in recent years is provided. Al can achieve comparable accuracy in the
diagnosis of diseases in comparison with human decisions. However, future research should focus on comparing the clinical results of
diagnosis and treatment performed by doctors who make decisions based on Al with the results of clinical work by doctors who do not use
Al. The importance of training specialists able to combine knowledge in the field of medicine with the skills of using Al is emphasized.
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Yr0 yxe U3BECTHO 06 3Toil TEMe?

» ckyccTBeHHbIin mHTENNeKT (M) ncnonb3yetcs B MeauLMHE Ans AnarHo-
CTUKW, NEYEHNS 1 YNPaBNEHUS 3APAaBOOXPAHEHUEM

» I moxeT pocturatb CONOCTAaBUMOW WM 60S1ee BbICOKOWA TOYHOCTM
B AMArHOCTUKe 3a60/1eBaHNIA N0 CPABHEHUIO C BpaYamm

P lHBeCTUUMM 1 Y1Cno nccnegoBanuii B obnacti VI ans 3gpaBooxpaHeHuns
11 MEAULMHBI NPOAOMKAIOT PacTy, YTO CBUAETENbCTBYET O MOBbILIEHHOM
MHTEPECce K 9TOW 06/1aCTi HayKm

Y10 HOBOrO faet cTaTba?

» [lokasaHa 3Ha4mmocTb NI ans Bpaven n nog4epkHyTa HEO6X0ANMOCTb
[0NONHUTENLHOr0 06pa30BaHNs B BONPOCAX €ro NPUMEHEHMS B KINHU-
4ecKoi MeaunLuHe

» [pefcTaBneH BKNag POCCUINCKON HayKi B 3y4eHne WA B o6nacti meauum-
Hbl 1 06CYXEHbI CNOCO6LI YNy4LLeHNs paspaboTKn 1 UCMONb30BAHUS HO-
BOW TEXHONOTNN

» [poaHanuanpoBaHa ny6nukauMoHHas akTUBHOCTb MO paccmaTtpyBaemMoi
Teme B BeAyLLUMX CTpaHax Mupa

Kak 370 MOXET NoBAMATL Ha KNMHUYECKYIO NPAKTUKY B 0603pUMOM ByayLiem?

» BBefeHue JONONHNTENbHbIX 06Pa30BaTENbHbIX MPOrpaMm Mo UCMOJb30-
BaHuo VI B meguumHe N 3ApaBOOXPAHEHNUI MOBLICUT KBAANGMKALNIO
Bpayeil n 6yaet cnoco6cTBoBaTh 601ee IMPEKTUBHOMY UCMOb30BAHNIO
MW B KNUHMYECKO NpaKTUKe

» bonee wupokoe npumeHenne N ana QUarHoCTUKK W NeYeHUs yyyLumT
Ka4eCTBO OKa3aHusi MeLULMHCKON MOMOLLM, COKPATMB KONMNYECTBO OLUU-
60K 1 NOBbICMB TOYHOCTb AATHOCTUKM 1 SIEHEHNs

> VYBenu4eHne MHBECTULMIA U YUCna Hay4HbIX nccnenosanuii VI B meanun-
He MOXET CTUMYNUPOBATb PA3BUTWUE HOBbIX MPUKNALHBIX TEXHONOMMI
1 NOAX0J0B, CNOCOBCTBYA [anbHelLeMy nporpeccy B cepe 34paso-
OXpaHeHns

What is already known about the subject?

» Artificial intelligence (Al) is used in medicine for diagnosis, treatment,
and healthcare management

» Al can achieve comparable or higher accuracy in diagnosing diseases
compared to doctors

» Investments and the number of studies in the field of Al for healthcare and
medicine continue to grow, indicating an increased interest in this field of
science

What are the new findings?

» The importance of Al for doctors was shown, and the need for addition-
al education on its use in clinical medicine was emphasized

» The contribution of Russian science to the study of Al in the field of
medicine was presented and ways to improve the development and use
of new technology were discussed

» The publication activity on the topic under consideration in the leading
countries of the world was analyzed

How might it impact the clinical practice in the foreseeable future?

» The introduction of additional educational programs on the use of Al in
medicine and healthcare will improve the qualifications of doctors and
promote more effective use of Al in clinical practice

» Wider application of Al for diagnosis and treatment will improve the quality
of medical care by reducing the number of errors and increasing the
accuracy of diagnosis and treatment

» Increased investment and research on Al in medicine will stimulate the
development of new applied technologies and approaches, contributing to
further progress in the field of healthcare
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O0630pHbIE MyOIMKALIMU

QApNRO3ROTONIRY

BBEJIEHUE / INTRODUCTION

MickyccTBeHHbIN HTeNekT (M) — CBOMCTBO MCKYCCTBEHHbIX WH-
TENNEKTyamnbHbIX CUCTEM BbIMNOHATH TBOPYECKNE PYHKLNN, KOTOPbIE
TPAAMLMOHHO CYUTAIOTCSA NPEpOraTMBON YenoBeka (He credyet nyTarb
C UCKYCCTBEHHbIM CO3HAHWNEM); HayKa W TeXHONOrNa CO3LaHUA UHTEN-
NEKTyanbHbIX MalWH, 0CO6EHHO WHTENNEKTYaNIbHbIX KOMMbIOTEPHbIX
nporpamm. VIV cBizaH co CXOAHOI 3aaadert MCnonb30BaHUA KOMIbLO-
TepOoB [/151 NOHUMAHMS YeN0BEYECKOr0 MHTENEKTA, HO He 06513aTesIbHO
OrpaHn4mBaeTcs 6MONOrMYeck NpaBaoNoOA06HLIMN MeToaamm [1, 2].

B nocnepgHue rogbl TexHonoruu VI ctann HeOTLEMIEMON HacTbto
Hawein Xu3Hn. OHN NPOHMKAM BO BCE CIEPbI, BKIOYAS MEAULNHY.
0co6eHHO 60NbLIOE 3HA4YEHME MMeeT npumeHeHune VA B nevenun
BHYTPEHHUX 60MNe3He, KOTOpble 3aTpariBatoT BHYTPEHHUE OpraHbl
1 cucTeMbl opranuama. «M B meamunHe» — TepMUH, MCNONb3Ye-
Mblid 711 OMUCAHUS NMPUMEHEHIS aNTOPUTMOB MALUMHHOMO 06y4eHus
11 TPOrPaMMHOr0 06€CMeYeHUs C LieNbio KOMMPOBAHUS YEN0BE4ECKO-
ro MO3HAHWUA NPU aHANM3e, NPeACTABNEHNA U MOHUMAHUN CROXKHbIX
MEAULMHCKIX [AHHbIX UMW NPEeBbILLEHNS BO3MOXHOCTE YenoBeka
32 CYeT NpeAoCTaBNeHNs HOBbIX CMOCOBOB ANArHOCTUKM, NEYeHNs
1 NpochnNakTMku 3abonesaHnin. OCHOBHON LieNbio npunoxeHuin NI,
CBSA3aHHbIX CO 30POBbEM, SBMSETCA aHANM3 B3aMMOCBA3N MEXY
KIMHNYECKMM JAHHBIMMW 1 Pe3ynbTaTaMil eYeHUs NaLneHToB.

Mporpammsl N npuMeHsOTCS B TakUX NPakTUKax, Kak AuarHoctu-
Ka, pa3paboTka NPOTOKOMIOB NEYEHNs 1 NEeKApCTB, NepCOHANN3npo-
BaHHas MeJNLMHa, a TaKXKe MOHUTOPUHT NALMEHTOB 1 YX0[ 32 HUMM.
OT TPaAMLMOHHbIX TEXHONOMWA B 3APABOOXPaHeHMN TexHonoruo N
OT/IMYAET CNOCOBHOCTL CO6MPaTh 60NbLUNE U PA3HO06PA3HbIE JAHHbIE,
06pabartbiBaTh UX 1 NPEJOCTABNATL KOHEYHOMY MOMb30BATENIO YETKO
onpefeneHHblin peaynetar [3]. Mporpammbl VA no3BoNs0T YCKOPEHHO
paspa6atbiBaThb JIeKapCTBa, YMEHbLUATL KONMYECTBO OLWNGOK, Npejo-
CTaBNATb JaHHblE B PEXNME PeanbHOro BPeMeH!, 3KOHOMUTb BpeMs
Bpayeil, MoMoraTb B UCCNEA0BAHUAX W YNy4LlaTb B3aUMOAeNCTBUE
Bpaya u nauuenta [4].

Takum 06pa3oM, YKOPEHUBLUNUCH MOYTU BO BCEX C(pepax 4esoBeye-
CKOW XMN3HW, NI nMeeT 3Ha4YMTENbHbIN NOTEHLMAN pa3BuTMA B cdhepe
MeLuUMHbL. B 0630pe, NpoBeAEHHOM HA MaTepuane Hay4Hblx ny6nmka-
LI, HaiaeHHbIX B 6a3ax PubMed/MEDLINE, Scopus, Web of Science,
Embase, eLibrary u KnbepJleHuHka, npeAcTaBieHbl Tanbl pa3BuTis
1 COBPEMEHHbIE HanpasneHus uccnegosanuii A 8 obnactu 3apaso-
OXPaHeHMs 1 MeAULMHBI.

UCTOPUA KNHYEBbIX COBbITWI B PA3BUTIAN UM

Inga 3APABOOXPAHEHNSA U MEAULIMHDI / HISTORY

OF KEY EVENTS IN DEVELOPMENT OF Al FOR HEALTHCARE
AND MEDICINE

McTopus passutusa I HacunTbIBaET HECKONBKO AECATUIIETUIA U CO-
JEPXNUT MHOXECTBO BaXKHbIX MOMEHTOB W AOCTUXKEHUA [5]. B 1945 T.
B CLUA 6bin co3faH NepBblii 9NEKTPOHHbIA LMGPOBOA KOMMbIOTED
(aHrn. Electronic Numerical Integrator and Computer, ENIAC). Muoxe-
POM MaLLIMHHOrO 06y4eHNs 6bln GPUTAHCKIIA Y4eHblil AnaH ThOpUHT.
B 1950 r. oH npefnoxun TbtOpPUHT-TECT, KOTOPLIA CTan 04HOW 13
MepBbIX NOMbITOK ONPEAeNNTb, MOXET JIN MalIMHA NPOSBAATL UHTEN-
TIEKT, He OTINYUMbIN OT 4enoBe4eckoro. Ero crarbs «BblyucnutenbHas
TEXHUKA U UHTEeNNeKT» [6] o CUX nop ABNAETCA 04HON U3 Haubornee
4acTO LUNTMPYEMbIX B 3TOII cdhepe [5, 7].

OTeyecTBEHHbIE UCCNEA0BaHUSA B 0611aCTU UHTENNEKTYaNbHbIX
MaluH Hadanuch B 1954 r. bonbwoi Bknag B passutue NI BHec
uneH-koppecnoHaeHT Akagemun Hayk CCCP Anekceii AHapeesuy
JIANYHOB — COBETCKWIA MaTeMaTUK, OANH U3 OCHOBOMONOXHNKOB Ki-

6epHeTukn. B 1954 r. A.A. JlanyHOB OpraHn3oBan u Ben Ha MexaHu-
Ko-maTematu4eckom hakynstete MOCKOBCKOro rocyaapCTBEHHOM0
yHusepcuteta um. M.B. JlToMOHOCOBA MeXAUCUMNANHAPHbIA Knbep-
HETNYECKNIA CEMUHAP «ABTOMATbI U MbILLTIEHNE». YHaCTHUKAMM CeMU-
Hapa 6bIny MaTeEMaTIKK, SKOHOMUCTbI, UHXEHEPbI, GUOMOTA, BOEHHbIE,
NNHrBNCTBI, hunocodsl. OH cywlecTBoBan fo 1964 r. u chirpan 3ameT-
HYI0 ponb B U3ydeHun NI [8].

B 1956 r. 8 lapTmyTckom Konnemxe (Hbto-lamnwnp, CLUA) cocTos-
nack KOHMEPeHUMs Ansg U3y4eHns noTeHunana CUHTETUYECKOrO UH-
Tennekta. Cpean y4acTHUKoB 6binn [IpkoH Makkapti, MapsuH MuHcku
11 Apyrue BbIAAIOLLMECS Y4eHble 1 CCNeaoBatenu. Ha aToil KoHpepeH-
LML BMEpPBbIE NPO3BYYan TEPMUH <UCKYCCTBEHHbI UHTENNEKT», NOJ
KOTOPbIM NOHUMANACh CUCTeMa, TNOKO pearnpyroLas Ha OKpYXaroLLuii
MUp. Y4aCTHUKI 06CyannN LNPOKUIA Kpyr TeM, CBA3aHHbIX ¢ UV, Taknx
Kak 06paboTka eCTECTBEHHOr0 A3blKa, peLleHne npobsiemM 1 MallnH-
Hoe 06y4yeHue. [JapTMyTcKas KOH(DepeHLNs OKasana 3HaquTeNnbHoe
BAUAHME Ha 06LLyto uctopuio U, TMocne Hee xoH Makkapti u ero
KOMern NpucTynuan K pa3paboTke nepBoro A3bika NporpaMmMmpoBa-
Hua ansa W, KoTopblii cTan 0CHOBOW Ans MCCNefoBaHMA B 06nacTu
VN v cywiectsyeT go cux nop [5].

B 1963 r. nepsas Hay4Has MeAnLIMHCKAs CTaTbs, NocBsLLeHHas U,
6bina pasmeteHa B 6ase faHHbIx PubMed/MEDLINE [9].

B meanunHckon npaktuke N Bnepsble NCMONb30BAN YYeHbIN
[xo3ed BeiueHb6aym. C 1964 no 1966 rr. oH paspaboTan B Macca-
4YCETCKOM TEXHONIOrMYeCKOM MHCTUTYTE MepBblii 4aT-60T — KOMMbHO-
TepHyto nporpammy ELIZA ans udyyeHns 06LieHN MeXAY NoabMu
1 mMawnHamu. Co3aarens Ha3Ban NporpaMmmy B 4ecTb Inusbl Jynutn,
repouHu nbecsl bepHapaa Loy «MurmManmoH» — NpoCTOil XEHLLNHbI
13 pabo4ero knacca, KOTopyt 06y4anu A3biKy BbICLLIErO COCNOBMS.
B 1966 r. [l. BeilueH6aym npuMeHuUn 3Ty nporpaMmy Ans UMuTauumu
peyun ncuxotepanesta [10].

B 1970 r. 8 Ctanchopackom yHusepcutete (CLUA) co3naHa KOMMbio-
TepHas akcneptHas cuctema MYCIN, koTopast nomorana onpefensith
BO30YANTENeN TKENbIX NHAEKUMOHHbIX 60NE3HEN 1 PacCYUTbIBATL
HYXHYI0 103y aHTUOUOTUKOB C TOYHOCTbIO 69% [11].

B 1980 r. B BeHckom yHuBepcuteTe pazpaboTaHa aKcnepTHas cu-
ctema CADIAG-2 ans npeaBapuTenbHON NOCTAHOBKM AMArHO30B MO
295 3a6onesanuam [12].

B 1990 r. B amepukaHckon KnuHuke M3ino cTanu u3yyatb 1 npu-
MeHATb B CBOEN paboTe TexHonorum VI, B YaCTHOCTM aHaM3npoBaThb
TEKCTOBbIE 9NEKTPOHHbIE MeanLmnHCKne KapTbl (AMK) ¢ nomolbto
06paboTKu eCTECTBEHHOIO A3blKa (aHrn. natural language processing,
NLP). B 2012 r. ocywecTsneH 3anyck nporpammsl IBM Watson Health,
KoTopas JoMKHa 6blna cama CTaBuUTb AMArH03 Ha 0CHOBAHWUK CUMMNTO-
moB 13 AMK 1 Hay4HOI nuTepatypsl [13].

B anpene 2018 r. Bnepsble B MUpe aMepuKaHCcKoe YnpasieHne no
KOHTPOJTHO Ka4eCTBa NLLEBbIX NPOAYKTOB W NEKAPCTBEHHbIX CPEACTB
(aurn. Food and Drug Administration, FDA) Bblfano paspelleHne Ha
npuMeHeHne nporpammHoro o6ecneyequs IDx-DR ans BbisiBeHus
NPU3HAKOB PETUHONATAM B CHUMKAX Na3HoOro Ha 6e3 Heo6X0AMMO-
CTU WHTEpPNpeTaLmn AaHHbIX BPa4OM (4YyBCTBUTENbHOCTb 87%, cne-
uncpnyHocts 89%) [13, 14].

B mae 2021 r. ogo6perune FDA nony4nno Mo6uibHOE NpUnoXxeHne
Woebot ans uudpoBoro neveHus genpeccun ¢ dMEKTUBHOCTbIO,
paBHOW Tepanuu ¢ y4actem Bpaya-ncmxonora [15].

B IV kapTane 2021 r. 6611 nocTaB/ieH MUPOBOIA PEKOPA MO NpUBIe-
4eHuto nHBecTuumin B VN ans passuTus 3npaBooXpaHeHns u MeLuLm-
Hbl: 3,7 mnpg gonn. CLUA [13].

B anpene 2022 r. Bnepsble B Mupe NUTOBCKKIA cTapTan Oxipit nony-
4un mapkupoBky CE Mark (yka3biBaeT Ha To, 4TO NPOM3BOAUTENb NN
MMNOpTEpP NOATBEPXAeT COOTBETCTBME TOBApa eBPONENCKIM CTaH-

DGAPMAKOIKOHOMUKA. CospemeHHas thapmakoakoHoMuKa 1 hapmakoanupemuonorus. 2024; Tom 17, No 2
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Aaptam B 06/1aCTM 340P0BbA 11 6630MaCHOCTI) 4191 BbIMYCKA HA PbIHOK
cuctembl VIV, KoTopas UMeeT npaBo CTaBUTb 3akkoyeHne «Hopma»
6e3 yyacTus YenoBeka (4yBCTBUTENLHOCTL 99%) [16].

3HAYUMOCTb UK ANSA BPAYEN / Al IMPORTANCE
FOR DOCTORS

B HacTosLlee Bpems ans oueHkn adpdpexktusHoct VI ncnonb3ytot-
Cs CrefytoLne OCHOBHbIE MOKa3aTeNn: 4acToTa NOXHOMNONIOXKMUTEb-
HbIX Pe3yNbTaToB, TOYHOCTb, B3BELLIEHHAA OLWIMOKA, CNEUNpUYHOCTS,
4yBCTBMTENbHOCTb [17]. OCHOBHbIM CPEAM HWUX ABASETCS 4acToTa
NOXXHOMOSTOXMUTESNIbHbIX Pe3yNnbTaToB. COBPEMEHHbIE Hay4HbIe UCChe-
[0BaHUA NoKasanu, 4To 3T0T nokasatenb y M conoctaBum ¢ OMbITHbI-
MU 1 KOMMETEHTHbIMYU BPa4yaMu, HO HUXKe, YeM Y Bpayell C MeHbLUUM
onbliTom [18, 19].

[pyrum BaXKHbIM K/K04eBbIM napameTpom adhdrektusHocTn Ui ss-
NAETCA ANArHOCTUYECKaA TOYHOCTb MCCNEA0BaHUSA. 10 JaHHbIM NuTe-
patypbl, VI MOXXeT gocTuratb CONOCTaBUMON TOYHOCTU B ANATHOCTIKE
3a06051eBaHNA B CPABHEHUW C Bpa4aMu Uan axe 3TOT NoKasaTtenb
MOXeT ObITb Jly4LUe, Yem y Bpaden [20, 21].

OpHako B HacTosllee BpPemMs CTAHOBUTCS NOMYNSPHbIM MHEHUE,
4TO He Hajo cpasHuBaTh apdekTnBHOCTL I 1 Bpayeir. byaywimne
CCNeA0BaHUs JOJKHbI 6bITb COCPELOTO4EHbI HA CPABHEHUN Pe3YSlb-
TaToB Bpayeil, KOTOPbIE MPUHUMAIOT peLueHns Ha ocHose U, ¢ pe-
3ynbTaTamin Bpayei, He UCMNONb3YHOLWMX TaKne NPUIIoXeHns. TonbKo
Torga W 6yaet npuHAT B KayecTBe 3(h(HEKTUBHOIO LOMNOSHEHMS
K BpayebHO [eATeNbHOCTW. B Takom cny4ae meauunHckue pabot-
HUKU, ucnonb3ytowue U, 6ynyT HaxoanTbCs B NPUBUIETMPOBAHHOM
MONOXXEHUM 1 MOTYT Y4acTBOBATb B LMPOBOI 3BONIOLMN 3LpaBO-
oxpaHeHus [22]. B cBa3n ¢ aTum TpebyeTcs cepbesHblit NepecmMoTp
MeANLMHCKOro 06pa3oBanus, 4To6bl NpefoCTaBUTL Bpayam Heob-
XOLMMbI€e [N 3TOr0 3HaHMs. Bo3HuKaeT He06X0ANMOCTb BBEEHUS
HOBbIX NPOrpamm, YTo0bl YOBETBOPUTL NOTPEOGHOCTL B 06Y4eHUM
OyoyLmMx MeLULUHCKMX crneuuanncToB TexHonoruam A B megmum-
He. Takue y4e6Hble nporpammbl NpegycmaTpusarT 60nee CTPOrui
NOAXOL K TOYHbIM HayKam, KOTopble 6bl NOMoranu aeKTUBHO UC-
nonb3osatb M. Bpadn, o6nagatoLime sTUMU 3HAHUAMU 1 UMEtoLLe
KIIMHUYECKUA ONbIT, MOFN 6bl peLlaTb COBPEMEHHbIe Npo6nembl
B 3[paBOOXpaHeHum [22, 23].

Ha AaHHbI MOMEHT BefyLLne POCCUIACKIUE BY3bl HE FOTOBAT Che-
LMaNNCTOoB, KOTOPbIe 6bInK 6bl CNOCO6HLI CBOOOLAHO OPUEHTUPOBATL-
CSl OZIHOBPEMEHHO W B BOMPOCAX MeAMLMHbBI, U B 3afa4ax NpuMeHe-
Hua N, HanpaBneHus, 0T4acTW KacawLwwmnecs aTux tem: «buonn-
thopmatnka», «®u3nKka n HAHOGUOTEXHONOrNA», «bUONHXEHEPUs»,
«CTpyKTYypHas 6uonorns u 6MoTexHonorus», «bnomeanumHckas
NHXeHepus». [ng 6onee guHamuyeckoro passutus VA B obnactu
MeAuLNHbI TpebyeTcs NosBfieHne HOBbIX NPOECCUN, CBA3AHHbIX
c o6enmm obnactamu [24].

YPOBEHb PA3BUTUA TEXHOJIOTUA UM

B 3[1IPABOOXPAHEHUN PA3HbIX CTPAH / THE LEVEL
OF Al TECHNOLOGY DEVELOPMENT IN HEALTHCARE
OF DIFFERENT COUNTRIES

PoiHok U pnsa 3apaBooxpanexns u meauuuibl / Al market
for healthcare and medicine

B HacTosLee Bpems pbIHOK U B 0651acTh 34paBOOXpaHEHNs NoKa-
3bIBAET 3Ha4MTeNbHbI pocT. B 2021 r. ero pasmep coctasun okono 201
mnpg nonn. GLUA, n oxungaetcs, 4to kK 2030 r. OH AoCTUrHeT 1,2 TPAH
aonn. CLA v pocta 7,9% B rog [25]. 9T0 fAenaeT ero 04HNM U3 Camblx
6bICTPO PaCTYLLNX CErMEHTOB B LNHPOBOII Cchepe 3APaBOOXPAHEHMUS.

HBecTuumu B npomyktel N B8 2020 r. cocTasunn 6,6 mnpg gonn.
CLWA - B 1,6 pasa 6onblue no cpasHeHuo ¢ 2019 r. (4,129 mnpa
ponn. CLWA). B 2021 r. B 3TOT pbIHOK 6bIfI0 UHBECTMPOBAHO eLle
12,2 mnpg gonn. GLUA, 4To noayepKMBaeT pacTyLLyto 3aMHTEPECOBAH-
HOCTb HBECTOPOB B AaHHoil o6nactu [13]. B Poccun 06bem MHBECTU-
umuin B I HegocTatoyeH, Hanpumep B 2018 1. oH coctasun meHee 1%
0T MUPOBBLIX [26].

Crtparerun pa3sutus Texdonoruit UN / Al technology development
strategies

B CLUA ctpaterus pa3sutus TexHonornii NI sknoyaet B cebs
(PMHAHCOBYIO NOAAEPXKKY, KOOPANHALMIO YCUAUIA PA3MNYHbIX Opra-
HU3auUmMiA 1 pa3paboTKy HaLWOHaNbHbIX NpoekToB B 06nactu V. B
Knutae faHHas cTpaterns OCHOBaHa Ha akTMBHOW MOAAepXKe npasu-
TeNIbCTBOM, 3HAYNTESIbHBIX FOCYAAPCTBEHHbIX MHBECTULMAX W HANMYNN
60JIbLLIOr0 YKCNA NOSIb30BATENEN CMAPTOHOB, NOAKITHOYEHHbIX K WUH-
TepHeTy. B EBponeiickom coto3e B Hee BXOAAT CO3JaHNe HafeXHON
akocucTembl ans passutug U, cTumynupoBaHue 4acTHbIX WHBECTU-
LUNiA M KOOPANHALMS MEXAY rocyaapcTeamu-yneHamu. B Bennkobputa-
HWW CTPATErns BKKOYAET (DUHAHCOBYIO NOAAEPXKKY, CTUMYNNPOBAHNE
WHHOBALWIA 1 Pa3BuTIE LMGPOBON MHGIPACTPYKTYPLI [26].

Oco3HaBas orpomHblii pecypc VA ans akoHomuyeckoro pocta, Poc-
CWA TaKXe BCTYNuNa B rOHKY 32 NIMAEPCTBO B 3TOM 0611aCTh. YKa3om
Mpe3ungeHta PO o1 10 okta6psa 2019 r. «O pa3BMTUN MCKYCCTBEHHOMO
nHTennekta B Poccuiickoin ®epepauun» yTeepxaeHa HaumoHanb-
Has CTpaTerns pa3BuTUS UCKYCCTBEHHOTO WHTENIEKTA HA NMepUoa
10 2030 roga. Cpean NpuOPMTETHBIX HANPABNEHNIA B Hell BblAENEHO
«OBbILLEHME Ka4eCcTBa YCNyr B cepe 34paBOOXPaHEHNS, BKIOYas
npounakTn4eckme 06CNeA0BAHNS, LUATHOCTUKY, OCHOBAHHYIO Ha
aHannae M306paxeHnil, NPOrHO31POBaHNE BOSHUKHOBEHUS W Pa3BU-
Tns 3a6071€BaHNIA, NOLOOP ONTUMANbHBIX JOSUPOBOK NIEKAPCTBEHHbIX
npenapartos, COKpaLLeHne yrpo3 naHaemMuii, aBTOMaTM3aLmio 1 T04-
HOCTb XMPYPru4eckux BMeLLatenbcTe» [27]. Poccuiickas ctpaterus
BKITI04AET (hefiepanibHble NPOEKTbI U YCUANA N0 NPUBIEYEHUIO UHBE-
CTULMI B Pa3BUTHE UHHOBALMIA B JaHHON cpepe [26].

My6nukauuonHas akTuBHocTb / Publication activity

B mMeanunHe 1 3apaBo0OXpaHeHn 0TMeYaeTCs GbICTPbIA POCT KOMK-
4ecTBa HayyHbIX ny6nukauuii 06 I, ocoberHo 3a nocnegHue 10 ner.
970 06YCJIOBNEHO MOBLILLEHHLIM UHTEPECOM K [aHHOW npobreme
11 3KCMOHEHLMANbHbIM POCTOM BbI4NCAMTENIbHON MOLLHOCTI 1 eMKOCTH
XPaHWANLLY AaHHbIX. Bneyatnatouwme umdpbl CBMAETENLCTBYIOT O 3Ha-
ynTenbHOM noteHunane W B meguumHe. Mpumerenne U-TexHono-
TNl MOXET CYLLECTBEHHO YNYYLUNTb ANArHOCTUKY, NIeYeHNe 1 ynpas-
NeHne 340P0BbEM NALUEHTOB.

Ha pucyHke 1 nokasaHa guHamuka pacnpefeneHuns no rogam Ko-
nnyectea ny6nukauuii 06 VN B 3apaBooxpaHeHnn. CpefHuit rogo-
BOI TeMM pocTa 4ucna Hay4Hblx pa6ot ¢ 2000 no 2021 r. coctasun
37,88%. bonbuie Bcero ny6nukaumin nossunock B 2020 r. (926, 4T0
coctaBuno 18,45% 3a Becb nepuoa HabnoLeHNs). 3a HUM CrefytoT
2021 r. ¢ 850 Hay4HbiMK cTaTbamn (16,94%) n 2019 r. ¢ 718 pabo-
Tamn (14,31%) 13 o6Lwero 4ncna cobpanHbix 5019 nybnukaumit no
3[1paBOOXPaHEHNI0, U3 Hux 2226 (44,35%) no meauuunxe [28].

B rabnuue 1 npeacrasneHa uHgopmauus o0 pacnpegenieHnn craten
no ctpaHam. Okono 96,85% uccneposanuii (4861 ny6nukauus na
5019) 6bin1 ony6nkoBaHbl B feBATU CTpaHax. GCamas 60nbluas gons,
npumepHo 41,84% (2100 ny6nukaumin u3 5019), npuxogutcs Ha CLLA.
Kutaii 3aHumaet Btopoe mecto (14,70%), 3atem cnegyet Benuko-
oputanus (12,63%). Opyrue ctpaubl, Takue kak KaHaga, KxHas Ko-
pes, Asctpanus, icnakus, Hugepnangsl n fepmaHns, Takxe akTUBHO
npunaratT ycunus K passuTuio TexHonorui VI B 3npaBooxpaHeHum,
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PucyHok 1. [luHammka Konm4ecTBa Hay4HbIX Ny6nmKaumii 06 NCKYCCTBEHHOM WHTENNEKTe B 3ApaBoOXpaHeHny (n=5019), 3aperncTpmpoBaHHbix B 6a3e faHHbIX Scopus [28]

Figure 1. Dynamics of the number of scientific publications on artificial intelligence in healthcare (n=5019) registered in the Scopus database [28]

Ta6nuua 1. Pacnpeaenenne ny6nukaunini 06 NCKYCCTBEHHOM UHTENNEKTE B 34paBOOXPAHEHNN CPEAM CTPaH, NTMANPYIOLIMX B JaHHOM 06nacTi (n=5019) [28]

Table 1. Distribution of publications on artificial intelligence in healthcare among the countries leading in this field (n=5019) [28]

MecTo B peiitunre / Ranking Crpana / Country Konuyectso ny6nukauwmii, n (%) / Number of publications, n (%)
1 CLLUA / USA 2100 (41,84)
2 Kuraii / China 738 (14,70)
3 Benukobputanus / Great Britain 634 (12,63)
4 Kanapga / Canada 286 (5,69)
5 HOxHas Kopes / South Korea 273 (5,44)
6 Asctpanus / Australia 267 (5,32)
7 Wcnanns / Spain 223 (4,44)
8 Hupepnangs! / Netherlands 172 (3,43)
9 lepmanns / Germany 168 (3,35)

XOTS U C MeHbluen gonen nybnnkauuin [27]. Yenexu GLUA, Kntas
n Bennko6putaHnu B Ny6iMKaLMOHHON aKTUBHOCTY 3aKOHOMEPHBI,
NOTOMY YTO B 3TUX CTPaHax pacrnonoXeHbl BefyLLne YHUBEPCUTETbI
MUPA, KOTOpPble ABNAOTCA NUAepamm B 06nactu uccneposanuin V.
Hanpumep, 60bLUe BCEro HayuyHbIx cTateit 06 VI nybnukytoTcs ot
lapsapackoro, CTaH(OpACKOro 1 MeHCMIbBAHCKOrO YHUBEPCUTETOB
(CLUA), IToHaoHCKoro yHuBepcuTeTa (BennkobputaHus), yHuBepcuTe-
Ta TopoHTo (Kanaga) [26, 28].

Heo6x0MMO OTMETUTb, Y4TO KOJNIMYECTBO YKa3aHHbIX Ny6nun-
Kaumii no N (n=5019) pacnpeaensnocb No pasHbiM 0651aCTAM

HayKu, acCOLMMPOBAHHbIM CO 34paBOOXpaHeHnem. B Tabnuue 2
NpUBELEHbl CBEAEHUA 0 My6nuKaunusax, 3aperncTpupoBaHHbIX
B 6a3e [aHHbIX SCOpuS. YCTAHOBMEHO, 4TO MaKCUManbHbINA BKMAA
B uccnegnosanus M, cesazaHHble CO 3paBOOXPAHEHNEM, BHECU
2226 cneumanuctoB B 06nacTn meanuuHbl (44,35%), 3a KoTo-
pbIMK CNEAYOT 3KCNepTbl MO MHAOPMALMOHHBIM TEXHOIOTUAM
(947 4enosek, 18,87%). MoMUMO 3TUX Yy4eHbIX 60JIbLWYIO POSib
B uccneposanmax NI B cdpepe 34paBoOXpaHEHNS Cbirpann aBTopbl,
paboTaloLime B MHXEHEPHbIX, MaTepnanoBea4eCcKMX U HEKOTOPbIX
Apyrux 06nactsax Hayku [28].

Ta6nuua 2. Pacnpeenexue 3aperncTpupoBanHbIX B 6a3e AaHHbIX SCOpUS Ny6NNKALMIA 06 MCKYCCTBEHHOM UHTENNEKTE N0 Pa3HbIM 061aCTAM HAYKW, aCCOLMUPOBAHHbIM

€0 3paBooxpaHeHnem (n=5019) [28]

Table 2. Distribution of publications registered in the Scopus database on artificial intelligence in different fields of science associated with healthcare (n=5019) [28]

MecTuR;Iflz:;uHre ! O6nactb uccneposanuii / Field of studies K?\l"uv::zg:zt: :xg:::::;':: : ((:Z’ )) /
1 Meguumna / Medicine 2226 (44,35)
2 NHdpopmaumonHbie Texnonoruu / Information technology 947 (18,87)
3 WNxeHepus / Engineering 366 (7,29)
4 Matepuanosegnenue / Materials science 365 (7,27)
5 Mpodpeccun B 06nactu 3gpasooxpaHeHus / Healthcare professions 230 (4,58)
6 Hayka 06 okpyxatoLleii cpeae / Environmental science 224 (4,46)
7 CenbCKoxosﬂMCTBeHaHnb(;ebliﬂo?:gig;rz:g;]Kcti Haykm / Agricultural 202 (4.42)
8 Buoxumns, reHegMeKnaeEc’:Oa?zKﬁglzziTa?ﬁ?;g;@ﬂ / Biochemistry, 201 (4.40)
9 [pyrue mexgucumnauHapHsle o6nactu / Other interdisciplinary fields 218 (4,34)

DGAPMAKOIKOHOMUKA. CospemeHHas thapmakoakoHoMuKa 1 hapmakoanupemuonorus. 2024; Tom 17, No 2

https://pharmacoeconomics.ru

247




Review articles

frmakoekononika

l'op ny6nukaumm / Year of publication

= 1750 1/1Y

o

£

=2

< 1500

=]

2

=2

= 1250

2

5

E 1000

5 800

— 750

=

=

=

g 500

E 279 308

2

= 250 g7 147 180

2 4 67 42 40 59 81 48 75 75 55 69 64 73 69

3 0 —-——--—--_------

5 E & 8 8 & 8 &8 58 8 &8 g8 g & £ X B2 £ =2 ¢ 2 8
N N N N N N N N N N N N N N N N N N N N N

PucyHok 2. [lnHamnka Konn4ecTsa Hay4HbIx ny6nunkaunii 06 MICKYCCTBEHHOM MHTENMEKTE B 3ApaBooxpaHeHunn (n=4388), sapernctpupoBaHHbIx B 6a3e AaHHbIx Web of Science [26]

Figure 2. Dynamics of the number of scientific publications on artificial intelligence in healthcare (n=4388) registered in the Web of Science database [26]

Tabnuya 3. PefTMHT Ny6NNKALNOHHOI aKTUBHOCTW CTPaH NO HanpaBneHuo «/cKycCTBEHHbIA MHTENNEKT B MeAuLMHe» B 6a3e AaHHbIX Web of Science (n=4388) [26]
Table 3. Ranking of countries’ publication activity in the field of artificial intelligence in medicine in the Web of Science database (n=4388) [26]

Mecro B peittunre / Ranking Ctpana / Country Konuuectso ny6nukauwmii, n (%) / Number of publications, n (%)
1 CLUA / USA 1563 (35,62)
2 Benuko6putanns / Great Britain 422 (9,62)
3 Kurait / China 413 (9,41)
4 lepmanus / Germany 285 (6,50)
5 Kanapa / Canada 241 (5,50)
6 Ainonus / Japan 237 (5,40)
7 Wtanus / ltaly 209 (4,76)
8 ®paHuus / France 196 (4,47)
9 Wcnanus / Spain 160 (3,65)

.27 Poccus / Russia 38 (0,87)

Takxxe MMerTCA CBeAeHMS 3a aHanoruyHoln nepnog (2000-
2020 rr.) 0 ny6IMKALWOHHOW aKTUBHOCTW B Chepe MeAuLMHbI Mo
Hay4HbIM cTaTbam 06 VI, nponHaeKcUpoBaHHbIM B 6a36e AaHHbIX
Web of Science (puc. 2). Bcero 3a ykasaHHblit nepuog B 3T0il No-
NCKOBOW cucTeme 6blno 3aperncTpupoBaHo 4388 HayuyHbIx cTaTeil.
bonble Bcero nybnukauuin otmeveHo B 2019 r. (1719 — 39,18%
OT 4ucna 32 BeCb nepuof HabnogeHus). 3a Hum crnegyet 2018 r.
¢ 800 ctatbamu (18,23%) [26].

B Tabnuue 3 npeacrasneHa uHGopmauys 0 pacnpeaeneHnn cTaten
no crpaHam. Okono 84,91% uccnenosannit (3726 n3 4388) 6binu
0ny6nMKOBaHbl B [eBATU CTpaHax. Camas 6onbwas fons (35,62% —
1563 ny6nukauun n3 4388) npuxoputcs Ha CLUA. Benukobputanus
3aHumaet BTopoe mMecTo (9,62%), panee cnenyet Kutai (9,41%). [py-
rie CTpaHbl, Takune kak fepmanus, Kanaaa, Anoxus, Utanus, ®paruus
1 VicnaHns, ToXXe BHOCAT 3HA4UTENbHbINA BKNAA B Pa3BUTME TEXHOMO-
ruin A B8 meguunne [26].

B Poccuu B nocnefHue rofipl Takxe HabtofaeTcs YBeIM4eHne nHTe-
peca K ucnosb3osanuo N B megnumHe. MHOre 0Te4eCTBEHHbIE Y4e-
Hble 1 CMeunanmcTbl B 061acTit MeAULMHBI M MHKDOPMALIMOHHBIX TEXHO-
NOTUIA 3aHATbI Pa3paboTKON MHHOBALMOHHBIX PeLLeHni Ha ocHose UIA,
KOTOPbIE MOTYT 3HAYMTESIbHO YNYYLIUTL Ka4eCTBO MEAULIMHCKMX YCIyr
[29]. OmHako Halua cTpaHa 3aHUMaeT 27-e MeCTO B PEATUHIe CTPaH no
ny67IMKaLMOHHON akTUBHOCTY NO HanpasneHuio <M 8 meguumHe» (no
AaHHbIM 3a neprog ¢ 2000 no 2020 r.). Jons Poccuu B 06LLeM Yucne
ny6IMKaLmMiA N0 3TOMY HanpasfieHNIO, NPOMHAEKCMPOBAHHLIX B 6a3e
nanHbIx Web of Science, coctasnset scero 0,87% [26].

3AKNHYEHMWE / CONCLUSION

N B MeamuuHe UMeET NPOAOIHKMTENbHYIO UCTOPULD, HA4YMHas
¢ npuknagHbix uccnegosanuin 1950-x rr. B nocnegHue aecatuneTms
OH NPUMEHSETCA B Pa3NMYHbIX 0611aCTAX MEAMLMHBI, TaKNX Kak auna-
FHOCTIKQ, NIEYEHNE 1 yNpaBNieHne 34paBOOXPAHEHNEM.

BaxHble gocTixenns N BKNOYAKOT CO3[aHNe KCMEePTHBIX CUCTEM
1 Nporpamm, cnoco6HbIX aHANU3MPOBaTh MEAULIMHCKIE JaHHbIe, Ana-
FHOCTUPOBATh 3260/eBaHNA U npennarate nevexue. Viccnegosanus
NoKasbIBatoT, 410 VIV MOXKET JOCTUraTh CONOCTaBMMON TOYHOCTYU B AMa-
FHOCTWKe 3a60/1eBaHNIA B CPABHEHUN C Bpa4amu, a B HEKOTOPbIX CIly-
Yasix 3TOT NOKa3aTeNb MOXET laXe NPeBbILLIaTh TaKOBOIA Y Bpadeit. L
He 3aMEHUT Ntofieii-CreLnanincToB, HO NEPCNEKTUBEH B UCMONb30BAHUN
ANst NOBbIWEHNs 9(h(PEKTUBHOCTI 1 TOYHOCTM ANArHOCTUKIA U NEYeHNs.

MpumeHenne N B 3apaBoOXpaHeHUn U MeanLmnHe TpebyeT noHu-
MaH1s MEeXAUCLMNIMHAPHBIX CBA3EN HA CTbIKE HECKONbKIX HayK. 3TO
onpefenser He06X0AMMOCTb MPOECCUMOHANIbHON NOArOTOBKM Creuna-
JINCTOB, KOTOPbIE MO 6bl OJHOBPEMEHHO CBOBOHO OPUEHTUPOBATb-
Cs B BOMPOCAX KaK KNNHWUYECKOIA MeNLMHBI, TaK 1 ncnonb3oBaHus V.

PbiHoK WA B 34paBooXpaHeHnn 1 MeauuyHe SeMOHCTPUPYET 3Ha-
4nTenbHbIN pocT. iHBecTuyuu B npoayKTbl VA npogomkaroT ysennyu-
BaTbCA B PA3HbIX CTPAHaX, YTO CBUETENLCTBYET O MOBbILIEHHO 3auH-
TEPECcOBaHHOCTU K JaHHOW 06N1acTu Hayku. Konn4ectso ny6rvkauuii
06 VN B meauumHe B pasHbIX CTpaHax ObICTPO pacTeT, 0COOEHHO 3a
nocnegHue 10 net. Jingupyrowme no3numn cpeam Bcex CTpaH mupa
3aHumatoT CLUA, Kutai n Benukobpurtaus.

https://pharmacoeconomics.ru

248

FARMAKOEKONOMIKA. Modern Pharmacoeconomics and Pharmacoepidemiology. 2024; Vol. 17 (2)



O0630pHbIE MyOIMKALIMU

QApNRO3ROTONIRY

JINTEPATYPA:

1. AepkuH A.H., laaze-Panonopt M., Mocnenos [.A. TonKoBbIi cno-
Bapb M0 UCKYCCTBEHHOMY UHTeNNeKTy. M.: Pagno u cBasb; 1992: 256 c.
2. McCarthy J. What is artificial intelligence? URL: https://www-formal.
stanford.edu/jmc/whatisai.pdf (gara o6paienns 28.01.2024).

3. Mullainathan S., Obermeyer Z. Solving medicine's data bottleneck:
Nightingale Open Science. Nat Med. 2022; 28 (5): 897-9. https://doi.
org/10.1038/s41591-022-01804-4.

4. Srivastava R. Applications of artificial intelligence in medicine. Explor
Res Hypothesis Med. Published online: Sep. 19, 2023. https://doi.
org/10.14218/ERHM.2023.00048.

5. Gold E. The history of artificial intelligence from the 1950s to today.
URL: https://www.freecodecamp.org/news/the-history-of-ai (nara 06-
pawenus 07.02.2024).

6. Turing A.M. Computing machinery and intelligence. Mind. 1950; 59
(236): 433-60. https://doi.org/10.1093/mind/LIX.236.433.

7. Sunday Greve S. Artificial forms of life. Philosophies. 2023; 8 (5): 89.
https://doi.org/10.3390/philosophies8050089.

8. Kysbmenko P.W., NlanyHosa H.A. Anekceit Arfipeesny JlanyHoB
(1911-1973). M.: Hayka; 1996: 89 c.

9. Maron M.E. Artificial intelligence and brain mechanisms. MEM RM-
3522-PR. Memo RM. 1963; 86: 1-35.

10. Weizenbaum J. Computer power and human reason: from judgment
to calculation. New York: W.H. Freeman and Company; 1976: 300 pp.
11. Naylor C. Build your own expert system. Statistician. 1985; 34 (2):
255. https://doi.org/10.2307/2988169.

12. Kolarz G., Adlassnig K.P. Problems in establishing the medical
expert systems CADIAG-1 and CADIAG-2 in rheumatology. J Med Syst.
1986; 10 (4): 395-405. https://doi.org/10.1007/BF00992439.

13. I'yces A.B. Pomb NCKYCCTBEHHOMO UHTENNEKTA B TPEHAAX LICPPOBOIA
TpaHcopmaumn 3apasooxpaHerns. URL: https://webiomed.ru/media/
docs/prezentatsiia-k-dokladu-a-v-guseva.pdf (nata o6paiieHus
07.02.2024).

14. Hand S. IDx-DR becomes first FDA-approved Al-based diagnostic
for diabetic retinopathy. URL: https://xtalks.com/idx-dr-becomes-first-
fda-approved-ai-based-diagnostic-for-diabetic-retinopathy-1274 (nata
obpaulenns 07.02.2024).

15. Woebot Health receives FDA breakthrough device designation for
postpartum depression treatment. URL: https://woebothealth.com/
woebot-health-receives-fda-breakthrough-device-designation (nara
o6paulenns 07.02.2024).

16. Oxipit awarded CE Mark for the first autonomous Al medical imaging
application. URL: https://www.einpresswire.com/article/566851839/
oxipit-awarded-ce-mark-for-the-first-autonomous-ai-medical-imaging-
application (gara o6pawenus 07.02.2024).

17. OueHKa Ka4yecTBa Me[ULIMHCKOI HeiipoHHoii ceTu. Lienbc®. URL:

REFERENCES:

1. Averkin A.N., Haase-Rapoport M.G., Pospelov D.A. Thesaurus
for artificial intelligence. Moscow: Radio i svyaz’; 1992: 256 pp. (in Russ.).
2. McCarthy J. What is artificial intelligence? Available at: https://www-
formal.stanford.edu/jmc/whatisai.pdf (accessed 28.01.2024).

3. Mullainathan S., Obermeyer Z. Solving medicine's data bottleneck:
Nightingale Open Science. Nat Med. 2022; 28 (5): 897-9. https://doi.
0rg/10.1038/s41591-022-01804-4.

4. Srivastava R. Applications of artificial intelligence in medicine. Explor
Res Hypothesis Med. Published online: Sep. 19, 2023. https://doi.
org/10.14218/ERHM.2023.00048.

5. Gold E. The history of artificial intelligence from the 1950s to today.
Available at: https://www.freecodecamp.org/news/the-history-of-ai
(accessed 07.02.2024).

6. Turing A.M. Computing machinery and intelligence. Mind. 1950; 59
(236): 433-60. https://doi.org/10.1093/mind/LIX.236.433.

https://celsus.ai/blog/kachestvo-nejrosetej (nara o6palieHus
07.02.2024).

18. Long E., Lin H., Liu Z., et al. An artificial intelligence platform for the
multihospital collaborative management of congenital cataracts. Nat
Biomed Eng. 2017; 1: 0024. https://doi.org/10.1038/s41551-016-0024.
19. Nam J.G., Park S., Hwang E.J., et al. Development and validation of
deep learning-based automatic detection algorithm for malignant
pulmonary nodules on chest radiographs. Radiology. 2019; 290 (1):
218-28. https://doi.org/10.1148/radiol.2018180237.

20. Kermany D.S., Goldbaum M., Cai W., et al. Identifying medical
diagnoses and treatable diseases by image-based deep learning. Cell.
2018; 172 (5): 1122-31.e9. https://doi.org/10.1016/j.cell.2018.02.010.
21. Esteva A., Kuprel B., Novoa R.A., et al. Dermatologist-level
classification of skin cancer with deep neural networks. Nature. 2017,
542 (7639): 115-8. https://doi.org/10.1038/nature21056.

22. Briganti G., Le Moine O. Artificial intelligence in medicine: today and
tomorrow. Front Med. 2020; 7: 27. https://doi.org/10.3389/fmed.
2020.00027.

23. Brouillette M. Al added to the curriculum for doctors-to-be. Nat Med.
2019; 25 (12): 1808-9. https://doi.org/10.1038/s41591-019-0648-3.
24. Anekceea M.I'., 3y6os A.l., Honko M.H0. icKyCCTBEHHBbIN WH-
TENNEKT B MeanunHe. MexzgyHapoaHsii Hay4HO-UCCIEA0BATETbCKN
xypHan. 2022; 7: 10-3. https://doi.org/10.23670/IRJ.2022.121.7.038.
25. Artificial intelligence in healthcare market size was valued at USD
7.9 billion in 2021 and will achieve USD 201.3 billion by 2030 growing
at 43.4% CAGR. URL: https://finance.yahoo.com/news/artificial-
intelligence-healthcare-market-size-150000213 (para o6palieHus
02.02.2024).

26. Kypakosa H.T"., LiseTkosa J1.A., Yepyenko 0.B. TexHonornm uckyc-
CTBEHHOrO WHTENNEKTA B MEAMLNHE 1 3[PABOOXPAHEHNN: NO3NLNAL
Poccuu Ha rno6anbHOM NaTeHTHOM U Ny6/IMKALMOHHOM NaHAlwagre.
Bpay n nugpopmaymonnssie TexHonornmm. 2020; 2: 81-100. https://doi.
org/10.37690/1811-0193-2020-2-81-100.

27. Ykas MNpesngenta PO ot 10.10.2019 Ne 490 «O pasButum nckyc-
CTBEHHOrO UHTeNNeKTa B Poccuitickoint ®eaepaunn». URL: https://base.
garant.ru/72838946/ (nara o6paiyeHus 02.02.2024).

28. Jimma B.L. Artificial intelligence in healthcare: a bibliometric
analysis. Telemat Inform Rep. 2023; 9 (Suppl. 1): 100041. https://doi.
org/10.1016/j.teler.2023.100041.

29. MupoHos M.b., A6pamos M.0., Kongparenko B.B. u ap. MpumeHe-
He UCKYCCTBEHHOTO MHTENNEKTA B IUNArHOCTUKe aBCaHCHOI anunencumn
C OAHOBPEMEHHbIM TECTUPOBAHNEM YPOBHS CO3HAHWA NaUMeHTa B ne-
pyoz MKTanbHOro COObITUS. ITuaencus n Napokcu3masbHble COCTOS-
Hus. 2024; 16 (1): 8-17. https://doi.org/10.17749/2077-8333/epi.par.
con.2024.178.

7. Sunday Gréve S. Artificial forms of life. Philosophies. 2023; 8 (5): 89.
https://doi.org/10.3390/philosophies8050089.

8. Kuzmenko R.1., Lyapunova N.A. Aleksey Andreevich Lyapunov (1911-
1973). Moscow: Nauka; 1996: 89 pp. (in Russ.).

9. Maron M.E. Artificial intelligence and brain mechanisms. MEM RM-
3522-PR. Memo RM. 1963; 86: 1-35.

10. Weizenbaum J. Computer power and human reason: from judgment
to calculation. New York: W.H. Freeman and Company; 1976: 300 pp.

11. Naylor C. Build your own expert system. Statistician. 1985; 34 (2):
255. https://doi.org/10.2307/2988169.

12. Kolarz G., Adlassnig K.P. Problems in establishing the medical
expert systems CADIAG-1 and CADIAG-2 in rheumatology. J Med Syst.
1986; 10 (4): 395-405. https://doi.org/10.1007/BF00992439.

13. Gusev A.V. The role of artificial intelligence in the trends of digital
transformation of healthcare. Available at: https://webiomed.ru/media/docs/

DGAPMAKOIKOHOMUKA. CospemeHHas thapmakoakoHoMuKa 1 hapmakoanupemuonorus. 2024; Tom 17, No 2

249

https://pharmacoeconomics.ru


https://www-formal.stanford.edu/jmc/whatisai.pdf
https://www-formal.stanford.edu/jmc/whatisai.pdf
https://doi.org/10.1038/s41591-022-01804-4
https://doi.org/10.1038/s41591-022-01804-4
https://doi.org/10.14218/ERHM.2023.00048
https://doi.org/10.14218/ERHM.2023.00048
https://webiomed.ru/media/docs/prezentatsiia-k-dokladu-a-v-guseva.pdf
https://webiomed.ru/media/docs/prezentatsiia-k-dokladu-a-v-guseva.pdf
https://xtalks.com/idx-dr-becomes-first-fda-approved-ai-based-diagnostic-for-diabetic-retinopathy-1274
https://xtalks.com/idx-dr-becomes-first-fda-approved-ai-based-diagnostic-for-diabetic-retinopathy-1274
https://woebothealth.com/woebot-health-receives-fda-breakthrough-device-designation
https://woebothealth.com/woebot-health-receives-fda-breakthrough-device-designation
https://www.einpresswire.com/article/566851839/oxipit-awarded-ce-mark-for-the-first-autonomous-ai-medical-imaging-application
https://www.einpresswire.com/article/566851839/oxipit-awarded-ce-mark-for-the-first-autonomous-ai-medical-imaging-application
https://www.einpresswire.com/article/566851839/oxipit-awarded-ce-mark-for-the-first-autonomous-ai-medical-imaging-application
https://doi.org/10.3389/fmed.2020.00027
https://doi.org/10.3389/fmed.2020.00027
https://finance.yahoo.com/news/artificial-intelligence-healthcare-market-size-150000213
https://finance.yahoo.com/news/artificial-intelligence-healthcare-market-size-150000213
https://doi.org/10.37690/1811-0193-2020-2-81-10
https://doi.org/10.37690/1811-0193-2020-2-81-10
https://base.garant.ru/72838946/
https://base.garant.ru/72838946/
https://doi.org/10.1016/j.teler.2023.100041
https://doi.org/10.1016/j.teler.2023.100041
https://doi.org/10.17749/2077-8333/epi.par.con.2024.178
https://doi.org/10.17749/2077-8333/epi.par.con.2024.178
https://www-formal.stanford.edu/jmc/whatisai.pdf
https://www-formal.stanford.edu/jmc/whatisai.pdf
https://doi.org/10.1038/s41591-022-01804-4
https://doi.org/10.1038/s41591-022-01804-4
https://doi.org/10.14218/ERHM.2023.00048
https://doi.org/10.14218/ERHM.2023.00048
https://webiomed.ru/media/docs/prezentatsiia-k-dokladu-a-v-guseva.pdf

Review articles

frmakoekononika

prezentatsiia-k-dokladu-a-v-guseva.pdf (in Russ.) (accessed 07.02.2024).
14. Hand S. IDx-DR becomes first FDA-approved Al-based diagnostic
for diabetic retinopathy. Available at: https://xtalks.com/idx-dr-
becomes-first-fda-approved-ai-based-diagnostic-for-diabetic-
retinopathy-1274 (accessed 07.02.2024).

15. Woebot Health receives FDA breakthrough device designation for
postpartum depression treatment. Available at: https://woebothealth.
com/woebot-health-receives-fda-breakthrough-device-designation
(accessed 07.02.2024).

16. Oxipit awarded CE Mark for the first autonomous Al medical imaging
application. Available at: https://www.einpresswire.com/article/
566851839/0xipit-awarded-ce-mark-for-the-first-autonomous-ai-
medical-imaging-application (accessed 07.02.2024).

17. Assessment of the quality of a medical neural network. Celsus®.
Available at: https://celsus.ai/blog/kachestvo-nejrosetej (accessed
07.02.2024).

18. Long E., Lin H., Liu Z., et al. An artificial intelligence platform for the
multihospital collaborative management of congenital cataracts. Nat
Biomed Eng. 2017; 1: 0024. https://doi.org/10.1038/s41551-016-0024.
19. Nam J.G., Park S., Hwang E.J., et al. Development and validation of
deep learning-based automatic detection algorithm for malignant
pulmonary nodules on chest radiographs. Radiology. 2019; 290 (1):
218-28. https://doi.org/10.1148/radiol.2018180237.

20. Kermany D.S., Goldbaum M., Cai W., et al. Identifying medical
diagnoses and treatable diseases by image-based deep learning. Cell.
2018; 172 (5): 1122-31.e9. https://doi.org/10.1016/j.cell.2018.02.010.
21. Esteva A., Kuprel B., Novoa R.A., et al. Dermatologist-level
classification of skin cancer with deep neural networks. Nature. 2017;
542 (7639): 115-8. https://doi.org/10.1038/nature21056.

CsepeHus 06 aBTopax

22. Briganti G., Le Moine O. Artificial intelligence in medicine: today and
tomorrow. Front Med. 2020; 7: 27. https://doi.org/10.3389/fmed.
2020.00027.

23. Brouillette M. Al added to the curriculum for doctors-to-be. Nat Med.
2019; 25 (12): 1808-9. https://doi.org/10.1038/s41591-019-0648-3.
24. Anekceesa M.I"., 3y6oB A.l., Hosukos M.H). ICKYCCTBEHHbII UH-
TENEeKT B MeLuumnHe. MexayHapoaHbIi Hay4HO-UCCIEL0BAaTE b CKUI
xypHan. 2022; 7: 10-3. https://doi.org/10.23670/IRJ.2022.121.7.038.
25. Artificial intelligence in healthcare market size was valued at USD
7.9 billion in 2021 and will achieve USD 201.3 billion by 2030 growing
at 43.4% CAGR. Available at: https://finance.yahoo.com/news/
artificial-intelligence-healthcare-market-size-150000213 (accessed
02.02.2024).

26. Kurakova N.G., Tsvetkova L.A., Cherchenko 0.V. Artificial intelligence
technologies in medicine and healthcare: Russia’s position on the global
patent and publication landscape. Physicians and IT. 2020; 2: 81-100
(in Russ.). https://doi.org/10.37690/1811-0193-2020-2-81-100.

27. Decree of the President of the RF of 10.10.2019 No. 490 “On the
development of artificial intelligence in the Russian Federation”. Available
at: https://base.garant.ru/72838946/ (in Russ.) (accessed 02.02.2024).
28. Jimma B.L. Artificial intelligence in healthcare: a bibliometric
analysis. Telemat Inform Rep. 2023; 9 (Suppl. 1): 100041. https://doi.
org/10.1016/j.teler.2023.100041.

29. Mironov M.B., Abramov M.O., Kondratenko V.V., et al. Artificial
intelligence applied for the diagnosis of absence epilepsy with
simultaneously tested patient’s consciousness level in ictal event.
Epilepsia i paroksizmal'nye sostoania / Epilepsy and Paroxysmal
Conditions. 2024; 16 (1): 8-17 (in Russ.). https://doi.org/10.17749/
2077-8333/epi.par.con.2024.178.

JlamoTkuH AHZpeit Viropesuy — aCCUCTEHT Kachenpbl BHYTPEHHNUX 60/1e3HeN C Kypcami CeMeinHOoN MeanUMHbI, (PYHKLMOHANBHOMN ANarHOCTUKM, NH(DEKLMOHHBIX
6onesHert, npoeccuoHanbHbix 6onesHeit MeauumnHckoro akynsteta AHO OMN0 «MocKoBCKIUIA MeAMKO-CoLnanbHbln MHCTUTYT um. @.M1. aasa», cneywnanuct
OTZeNa MOHUTOPUHIA W aHann3a MeponpuATUiA eaepanbHOro npoekTa «bopbba ¢ OHKONOrMyeckumn 3abonesannamMmn» OIBY «LleHTpanbHbIi Hay4YHO-UCCNEa0-
BaTeNbCKII MNHCTUTYT Opranm3aunm u nHopmartusaunn 3gpasooxpanerns» Muxsapasa Poccun (Mocksa, Poceust). ORCID ID: https://orcid.org/0000-0001-7930-
6018; PUHL, SPIN-koa: 4170-7782.

KopabenbHnkos [aHnnn VIBaHoBMY — K.M.H., OLEHT, 3aBeAyOLLNiA Kadheapoin BHYTPEHHUX 60NE3HEl ¢ Kypcamu CeMenHON MeanLMHbI, (DYHKLIMOHANBHOI ana-
THOCTUKM, UH(DEKLIMOHHBIX 60/1e3Hei, NpotheccnoHanbHbIX 60ne3Hen MeanumnHekoro akynsteta, pektop AHO M0 «MocKOBCKUiA MeANKO-COLNANbHBIA UHCTU-
TyT um. @M. Faaza» (Mocksa, Poccus). ORCID ID: https://orcid.org/0000-0002-0459-0488; PUHL, SPIN-koa: 7380-7790.

JlamoTkuH Viropb AHatosbeBnY — f.M.H., Npoheccop, 3aBeayoLLnii KOXKHO-BEHEPONOrnieckum otaeneHnem OIbY «naBHbIii BOEHHbIA KNUHUYECKNIA roCni-
Talb UM. akagemnka H.H. bypaesko» MuHagpasa Poccum, npodeccop kadeapbl KOXHbIX U BEHEPUYECKUX BOSIe3Hen C KypcoM KOCMETON0rum MeauLMHCKOro
WHCTUTYTa HenpepbiBHOro o6pasosanns ®reEQY BO «Poccuiickuii 6uotexHonornyeckuii ynusepcutet (POCBUNOTEX)» (Mocksa, Poccus). ORCID ID: https://orcid.
0rg/0000-0001-7707-441X; PVHL, SPIN-kog;: 7153-3703. E-mail: ilamotkin@mail.ru.

JluBLumny Ceprei AHaTonbesny — f.M.H., rasHbli Bpad Y3 MO «HoruHckas 6onbHuua» (Horuuek, Poccus). ORCID ID: https://orcid.org/0000-0003-4257-
9658; WoS ResearcherlD: D-7334-2018; PUHL, SPIN-koa: 2380-7773.

epesasnoBa EneHa [eHHAbEBHA — K.M.H., aCCUCTEHT KadpeApbl XUPYPruyeckux 60ne3Heil ¢ Kypcamm OHKONOrMN, 3HA0CKONUM, aHECTE3NOOTNN 1 PeaHNMaTo-
n0ruK, akyLIepcTBa 1 MMHEKO0ry, AepMaToBEHeponorumn i kocmeTonorun meguuuHckoro dakynsteta AHO [NMO «MockoBCKnid MefuKO-COLMANbHBIA UHCTUTYT
um. ®.I1. Taaza» (Mocksa, Poccust). ORCID ID: https://orcid.org/0009-0001-0783-7108; PUHLL SPIN-kop;: 1445-5020.

About the authors

Andrey I. Lamotkin — Assistant Professor, Chair of Internal Diseases with Courses in Family Medicine, Functional Diagnostics, Infectious Diseases, Occupational
Diseases, Faculty of Medicine, Moscow Haass Medical and Social Institute; Expert, Department of Monitoring and Analysis of Activities of the Federal Project “Fight
Against Cancer”, Central Research Institute of Organization and Informatization of Healthcare (Moscow, Russia). ORCID ID: https://orcid.org/0000-0001-7930-
6018; RSCI SPIN-code: 4170-7782.

Daniil I. Korabelnikov — MD, PhD, Associate Professor, Chief of Chair of Internal Diseases with Courses in Family Medicine, Functional Diagnostics, Infectious
Diseases, Occupational Diseases, Faculty of Medicine, Rector, Moscow Haass Medical and Social Institute (Moscow, Russia). ORCID ID: https://orcid.org/0000-
0002-0459-0488; RSCI SPIN-code: 7380-7790.

Igor A. Lamotkin — Dr. Med. Sc., Professor, Head of Department of Skin and Venereology, Burdenko Main Military Clinical Hospital; Professor, Chair of Skin
and Venereal Diseases with Cosmetology Course, Medical Institute of Continuing Education, Russian Biotechnological University (Moscow, Russia). ORCID ID:
https://orcid.org/0000-0001-7707-441X; RSCI SPIN-code: 7153-3703. E-mail: ilamotkin@mail.ru.

Sergey A. Livshitz - Dr. Med. Sc., Chief Physician, Noginsk Hospital (Noginsk, Russia). ORCID ID: https://orcid.org/0000-0003-4257-9658; WoS ResearcherlD:
D-7334-2018; RSCI SPIN-code: 2380-7773.

Elena G. Perevalova — MD, PhD, Assistant Professor, Chair of Surgical Diseases with Gourses in Oncology, Endoscopy, Anesthesiology and Intensive Care,
Obstetrics and Gynecology, Dermatovenerology and Cosmetology, Faculty of Medicine, Moscow Haass Medical and Social Institute (Moscow, Russia). ORCID ID:
https://orcid.org/0009-0001-0783-7108; RSCI SPIN-code: 1445-5020.

250

https://pharmacoeconomics.ru FARMAKOEKONOMIKA. Modern Pharmacoeconomics and Pharmacoepidemiology. 2024; Vol. 17 (2)


https://orcid.org/0000-0001-7930-6018
https://orcid.org/0000-0001-7930-6018
https://orcid.org/0000-0001-7707-441X
https://orcid.org/0000-0001-7707-441X
https://orcid.org/0000-0003-4257-9658
https://orcid.org/0000-0003-4257-9658
https://orcid.org/0000-0001-7930-6018
https://orcid.org/0000-0001-7930-6018
https://orcid.org/0000-0002-0459-0488
https://orcid.org/0000-0002-0459-0488
https://webiomed.ru/media/docs/prezentatsiia-k-dokladu-a-v-guseva.pdf
https://xtalks.com/idx-dr-becomes-first-fda-approved-ai-based-diagnostic-for-diabetic-retinopathy-1274
https://xtalks.com/idx-dr-becomes-first-fda-approved-ai-based-diagnostic-for-diabetic-retinopathy-1274
https://xtalks.com/idx-dr-becomes-first-fda-approved-ai-based-diagnostic-for-diabetic-retinopathy-1274
https://woebothealth.com/woebot-health-receives-fda-breakthrough-device-designation
https://woebothealth.com/woebot-health-receives-fda-breakthrough-device-designation
https://www.einpresswire.com/article/566851839/oxipit-awarded-ce-mark-for-the-first-autonomous-ai-medical-imaging-application
https://www.einpresswire.com/article/566851839/oxipit-awarded-ce-mark-for-the-first-autonomous-ai-medical-imaging-application
https://www.einpresswire.com/article/566851839/oxipit-awarded-ce-mark-for-the-first-autonomous-ai-medical-imaging-application
https://doi.org/10.3389/fmed.2020.00027
https://doi.org/10.3389/fmed.2020.00027
https://finance.yahoo.com/news/artificial-intelligence-healthcare-market-size-150000213
https://finance.yahoo.com/news/artificial-intelligence-healthcare-market-size-150000213
https://doi.org/10.1016/j.teler.2023.100041
https://doi.org/10.1016/j.teler.2023.100041
https://doi.org/10.17749/2077-8333/epi.par.con.2024.178
https://doi.org/10.17749/2077-8333/epi.par.con.2024.178



