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ITuyeckKue I'IpOGJ'IEMbI BHeApeHUA UCKYCCTBEHHOro Cdates,
MHTEeNJIeKTa B MeAULLUHe

M.U. KoHbkoB

Poccuiickuit HaumoHanbHbIN Uccnea0BaTeNbCKUA MeAULIMHCKUIA YHuBepcuTeT umenu H.. MNuporosa,
MockBa, Poccuitckan Depepauus

AHHOTALIMA

CucTeMbl UcKyccTBEHHOTO UHTenNeKTa (UMW) BbICOKOI((DEKTUBHBI, UTO enaeT HEBO3MOXHbLIM UTHOPMPOBaHKE WX UM-
NNeMEHTaLMM B MEAVULMHCKYH NPaKTUKY, HO CO3AAET pag, 3TuYeckux npobneM. Mpobnema «4épHoro AlmKa» sensetcs ba-
30B0¥ Ans GUNocohum UCKYCCTBEHHOMO MHTEJINIEKTA, HO UMeET CBOI0 CneLudmuKy NPUMeHUTENBHO K MeauumHe. C Lenbio us-
y4eHus npobneM BHeapeHus MW B MeanumHy npoBeEH 0TOOp pesieBaHTHbIX CTaTel 3a nocneHue Tpu roga Yepes Pubmed
n Google Scholar no unTMpoBaHuaM u ux aHanus. OAHON U3 LEHTPanbHbIX NpobneM BHeapeHus MU B MeaunumHy sBnsetcs
npobnema «4EpHOro ALLMKa» — OTCYTCTBUE ACHBIX M 060CHOBaHHbIX NpuHUMNoB pabotel M. Kak Bpaun MoryT onuparbcs
Ha 3akntoueHus UMW, He uMes [OCTATOMHOrO KOJMYECTBA [aHHBIX, 0OBACHAIOLNX MPUHATAE TOTO UM MHOO peLleHus?
A B cnyyae HebnaronpuaTHOro UCXoAa (NeTanbHOrO cnyyas, TAXENOW TPaBMbl) Ha KOM DYAeT nexaTtb OTBETCTBEHHOCTb
33 OKOHYaTeNbHO NPUHATOE pelleHne? B pyTMHHON NpaKTUKe MeMUMHCKUE PeLUeHUs OCHOBBLIBAKITCA HA KOMM/IEKCHOM
MoAxofe: MOHUMaHWUK NaTopM3N0NOrMM U BUOXMMUM, UHTEPNPETALMUM NOYYEHHBIX B NPOLLIOM pe3ynbTaToB, KIIMHUYECKUX
UccnefoBaHUAX W KOTOPTHbIX HabniopeHnax. McKycCTBEHHBIN MHTENNEKT MOXKET ObITb MCMO/b30BaH A1 NOCTPOEHUs nna-
Ha AMarHoCTMKY 3aboneBaHuii U NeYeHus, Ho He NpeAocTaBnseT yoeanTeNbHbIX 000CHOBaHWUN A1 NPUHATUS KOHKPETHBIX
peLeHuin. 3To U CO3LAET «HEPHBINA ALLMK»: HE BCErAa MOHATHO, Kakyl nHpopMauuio UW cumtaeT BaxKHOM AN BbIHECEHUSA
3aK/Il0YeHns, KakuM obpa3oM u nodemy UM npuxogut uMeHHo K TakoMy BbiBofy. XyaH MaHyanb [ypan nuweT: «[axe
€CNIN Mbl 3asiBSIEM, YTO MOHWMAEM MPUHLMMBI, NeXKallue B 0CHOBE MapKUpoBKW M obyueHns WU, Bcé paBHO cnoxHo,
a 4yacTo jaxe HeBO3MOXHO MpeTeH0BaTb Ha MOHUMaHWe BHYTPeHHel paboTbl Takux cucteM. Bpau MoxeT uHTepnpe-
TMPOBaTh MM NPOBEPATb pPe3y/bTaTbl 3TUX anrOpPUTMOB, HO BPay He MOXKET 0OBACHUTb, KaK anropuTtM NPULIEN K CBOMM
PeKOMeHAauUMaM unu auarHosy». CerogHa Mogenn UM obyyeHbl pacno3HaBaTb MUKPOCKOMMUYECKWE afleHOMbl U NOJUMbI
B TONCTOM KMLIKe. Ho, HECMOTPSA Ha BLICOKYI TOYHOCTb, BPa4M BCE ELUE UMEKT HEeA0CTaTOYHO MPEACTABNIEHUIA O TOM,
Kak MW anuddepeHumpyeT pasnnyHble BUALI NOSIMNOB, @ NPU3HAKK, ABNSIOWMECA KITIOYEBBIMU [/ MOCTAHOBKU AMAarHo3a
WU, ocTaloTcs HeACHBIMK 4515 OMBITHBLIX BPa4end-3HA0CKONMCTOB. [pyron npumMep — BUoMapKepbl KONOPEKTabHOMO paKa,
pacno3HaBaemble V. Mpu 3ToM Bpay He 3HAET, KaK anropuTMbl ONpeaeNaloT KONMYECTBEHHbIE U KaUeCTBEHHbIE KpUTEpPUM
BbISIBNISIEMbIX 6MOMapKepoB 4N1s pOPMYIMPOBKM OKOHYATENIbHOMO AMArHo3a B KaXAOM WHAMBMAYANbHOM Clyyae, T.e. BO3-
HWUKaeT «4EpHbIN ALMK» B Natonorum npouecca. [ns Toro ytobbl 3aBoeBaTh A0BEpUE Bpayeii U MaLneHToB, He0OX0AMMO
obecneunTb pacluMbpoBKYy W NOACHEHWE MPOLIECCOB, NEXalumx B ocHoBe pabotbl MW, onucatb, Kak nocnefoBaTenbHo,
LUar 3a LWaroM npoucxoaut pabota n hopMynMpyeTcs KOHKPETHBIN pe3ysbTaT. X0TA anropuTMbl «4EPHOTO ALLMKA» HeJb3s
Ha3BaTb NpO3payHbIMK, CTOMT PacCMOTPETb BO3MOXHOCTb NMPUMEHEHWSA LaHHbIX TEXHOIOTUI B NPaKTUYECKOW MeAULMHE.
HecmoTps Ha nepeuncrieHHble NpobaeMebl, TOUHOCTb U 3D(EKTUBHOCTL PeLLEHMA He No3BonseT npeHebperatb UCMOb30-
BaHueM WM, paxe, HaobopoT, AenaeT 3To Mcnonb3oBaHWe HeobxoauMbiM. BosHuKatowwme npobneMbl LOMKHbI CIYKUTD
OCHOBOW ANl MOArOTOBKM M 0by4yeHns Bpaueit yMenuto pabotate ¢ MW, pacwmpenns cdep npuMeHeHus u paspaboTku
HOBbIX METOAMK AMarHOCTUKM.

KnioueBble cnoBa: MCKYCCTBGHHbIVI UHTEJIIEKT; BPayW; NaLUEHThI; «HéprIVI AWNK».
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Ethical issues of implementing artificial intelligence
in medicine
Maxim I. Konkov

N.I. Pirogov Russian National Research Medical University, Moscow, Russian Federation

ABSTRACT

Artificial intelligence (Al) systems are highly efficient. However, their implementation in medical practice is accompanied
by a range of ethical issues. The “black box” problem is basic to the Al philosophy, although having its own specificity in
relation to medicine. A selection of relevant papers for the last three years by citations and their analysis through PubMed and
Google Scholar search engines was conducted to study the problems of the Al implementation in medicine. One of the central
problems is that the algorithms to justify decisions are still unclear to doctors and patients. The lack of clear and reasonable
principles of Al operation is called the “black box” problem. How can doctors rely on Al findings without enough data to explain
a particular decision? Who will be responsible for the final decision in case of an adverse outcome (death or serious injury)? In
routine practice, medical decisions are based on an integrative approach (understanding of pathophysiology and biochemistry
and interpretation of past findings), clinical trials and cohort studies. Al may be used to build a plan for disease diagnosis and
treatment, while not providing a convincing justification for specific decisions. This creates a “black box”, since the information
that the Al considers important for making a conclusion is not always clear, nor is it clear how or why the Al reaches that
conclusion. Thus, Juan M. Durdn writes, “Even if we claim to understand the principles underlying Al annotation and training, it
is still difficult and often even impossible to understand the inner workings of such systems. The doctor can interpret or verify
the results of these algorithms, but cannot explain how the algorithm arrived at its recommendations or diagnosis”. Currently,
Al models are trained to recognize microscopic adenomas and polyps in the colon. However, doctors still have insufficient
understanding of how Al differentiates between different types of polyps despite the high accuracy, and the signs that are key
to making an Al diagnosis remain unclear to experienced endoscopists. Another example is the biomarkers of colorectal cancer
recognized by Al. The doctor does not know how algorithms determine the quantitative and qualitative criteria of detectable
biomarkers to formulate a final diagnosis in each individual case, i.e., a “black box” of process pathology emerges. For the trust
of doctors and patients to be earned, the processes underlying the work of Al must be deciphered and explained, describing
how it is done sequentially, step by step, and a specific result is to be formulated. Although the “black box” algorithms cannot
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be called transparent, the possibility of applying these technologies in practical medicine is worth considering. Despite the
above problems, the accuracy and efficiency of solutions does not allow to neglect the use of Al. On the contrary, this use is
necessary. Emerging problems should serve as a basis for training and educating doctors to work with Al, expanding the scope

of application and developing new diagnostic techniques.

Keywords: artificial intelligence; doctors; patients; “black box”.
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