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PE3IOME

B cBA3M C N0sSiIBNEHMEM HOBbIX NyTeW NnonyyeHus nHdopmaumm o 6e30nNacHOCTM NeKapCTBEHHbIX CPEACTB aKTyalb-
HbIM CTAHOBUTCS BHEAPEHUE COBPEMEHHbIX MHOOPMALMOHHbBIX TEXHONOTMI Ang 06paboTkM 60MbWKMX MAaCcCUBOB
AaHHbIX B hapMakoHaa3ope.

Lenb paboTbl: cMCTEMATM3ALMSA AAHHBIX O NPUMEHEHUM UHDOPMALMOHHBIX TEXHONOTMI ANg aBTOMATU3aL KU Npo-
ueccoB dapMakoHaA30pa, a Takxe BbisBleHUe NpobneM U OrpaHUYeHWi, BOSHUKAKOLWMX NPU BHELPEHUU 3TUX
TEXHONOTUM.

MaTtepuanbl u MeTOAbI: NPOBEAEH aHANU3 IUTEpaTypbl U NPaKTUYEeCKOro onbiTa kKomnaHuu Flex Databases no pas-
paboTKe 31eKTPOHHOM CUCTeMbI AN paboTbl ¢ MHGOpMaLmMei No papMakoHaA30py, NpeHa3HAYeHHOW ANg Aep-
XaTtenen permcTpaLUMOHHbIX YA0CTOBEPEHUMNA.

Pe3ynbTatbl: Ha NpMMepe 3NeKTPOHHOM CMCTeMbI MO dapMakoHaa3opy komnaHuu Flex Databases npogeMoHcTpu-
pOBaHO, 4YTO Ans 06paboTKM AaHHbIX LenecoobpasHo UCMonb30BaTh 63a30BY0, pOHOTU3IMPOBAHHYIO U KOTHUTUB-
HYI0 aBTOMaTMU3aLMI0, @ TaKXKe MeTOAbl UCKYCCTBEHHOTO UHTeNNeKTa. [Toka3aHo, YTo TeXHONOrMM aBTOMaTU3aumm
NPUMEHSTCS ANg CTaHAapTM3aLMu BBOAA MHBOpMauuKn, 06paboTkm U aHanmM3a AaHHbIX, GOPMUPOBAHUS OTYe-
TOB, METPUK, UX CBOEBPEMEHHOM NOAAYM B PErynsiTopHble OpraHbl, yNpaBAeHUs pUCKaMu U CUrHanamu, a Tak-
Xe Ons NoOMOLWM CneunanucTam B NpUHATUMM peweHuin. LUnpokuin cnekTp TeXHONOTrMM UCKYCCTBEHHOMO MHTEN-
nekTa (MawuHHoe obyyeHne, HEMPOHHbIE CeTH, aBTOMaTMyeckass 06paboTka ecTeCTBEHHOrO 3blKa) UCMOMb3YIOT
ana cbopa coobweHni, B TOM Yucie NyTeM aHanu3a AaHHbIX peanbHOM KIMHUYECKOW NPaKTUKKU, AN NOAFOTOBKM
CBOJHOM OTYETHOCTM, YNPABAEHUS PUCKAMKU U CUTHANAMU. [1pn 3TOM HEOH6XOAUMOCTb IMYHOMO Y4acTUs cneunanu-
CTOB COXPaHEHa TO/bKO Ha OTAENbHbIX 3Tanax, B YaCTHOCTM AN 06paboTKM AaHHbIX 06 UCKIOUUTENbHbBIX CTyYasax
M 3KCNEepPTHOr0 aHaNM3a pe3ynbTaTos.

BbiBOAbI: TEXHONOIMM aBTOMATM3aLUMMU U UCKYCCTBEHHOTO MHTENNeKTa BOCTpeboBaHbl Ha Bcex 3Tanax cbopa
M aHanusa MHPopMauum — OT NosyyeHns coobLieHnsa A0 NpefoCTaBNeHNUs OTYETHOCTU B PErynsaToOpHble OpraHbl
U BbISIBNEHUS CUTHANOB N0 6€30MacHOCTU NeKapCTBEHHbIX NpenapaToB. MIcnonb3oBaHUE 3TUX TEXHONOIUI B 3NeK-
TPOHHbIX cUCTeMax no GpapMakoHaf30py cnocobcTByeT yBennyeHuo o6beMa 06paboTaHHbIX AaHHbIX, B TOM YUC-
Nle 33 cYeT BKJHOUYEHMUS B MOUCKOBbIA MPOLECC AaHHbIX peanbHOM KAMHUYECKON NpakTuku. CHUXEeHUEe BOBNEYEH-
HOCTM YenioBeKa B PyTMHHble npouecchl cbopa, BBOAA, CBEPKM M aHANM3a MHDOPMALMKU YMEHbLIAET BEPOATHOCTb
oWKnBOK M cnocobCcTBYET NOBBILEHWIO KAYeCTBa U TOYHOCTM NOJTyYaeMbIX Pe3ybTaToB.

© 0.A. JlornHoBckas, B.MN. Kon6atos, P.B. Cyxos, M.C. PagkuHa, A.C. Konbux, 2022
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ABSTRACT

Emergent ways to obtain information on the safety of medicinal products give relevance to the implementation
of new information technologies into big data analysis in pharmacovigilance.

The aim of the study was to systematise data on the use of information technologies for pharmacovigilance pro-
cess automation and identify problems and limitations that may arise when introducing the technologies.
Materials and Methods: the authors analysed literature on the subject matter and the practical experience of Flex
Databases with the development of the electronic system for pharmacovigilance data processing designed for
marketing authorisation holders.

Results: using the electronic pharmacovigilance system by Flex Databases as an example, the authors demon-
strated the feasibility of basic, robotic, and cognitive automation and artificial intelligence technologies for data
processing. Automation technologies allow the users to streamline information entry, process and analyse data,
create reports and metrics, timely submit the reports and metrics to regulatory authorities, and manage risks and
safety signals; they also help specialists in decision making. Artificial intelligence technologies (a wide range
of technologies including machine learning, neural networks, and automatic natural language processing) are
used to collect safety reports, amongst other things, through real-world clinical data analysis; prepare summary
reports; and manage risks and safety signals. Moreover, human involvement is necessary only at certain stages,
particularly to process the data on exceptional cases and to analyse the results in an expert capacity.
Conclusions: there is demand for process automation and artificial intelligence technologies at all stages of
collection and analysis of pharmacovigilance information, from receiving a safety report to submitting it to regu-
latory authorities and identifying a safety signal. The deployment of the technologies within pharmacovigilance
systems helps to increase the amount of data processed, among other things as a result of the inclusion of
real-world clinical data into the search process. As the technologies reduce the degree of human involvement
into routine processes of data collection, entry, verification, and analysis, the likelihood of errors reduces as well,
whereas the quality and accuracy of the obtained results improve.

Key words: information technology; pharmacovigilance; artificial intelligence; robotic process automation; cog-
nitive automation; Flex Databases; validation; personal data protection
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BBepeHue

MpuMeHeHMe CyLeCTBYOLWMX 3NEKTPOHHbIX CHU-
CTeM, UCMONb3yeMbIX ANg hapMaKoHa[30pa, He UC-
Kno4yaeT HeobxoaMMoCTM cbopa, BBOAA, CBEPKM
M aHanM3a [OaHHbIX BPYYHYIO!, 4TO Heu3beXHOo
BneyveT 3a cobow noseneHue ownbok. Ecnm paHee
OCHOBHbIMM WCTOYHMKAMKU AN MOMUCKA [AAHHbIX
no 6e30MacHOCTU NeKapCTBEHHbIX CPeacTB ABAS-
MCb OPULMANBbHBIE CANTbl PErYyNSTOPHbIX OPraHoB,
cneumanm3nMpoBaHHble MHGOPMALMOHHbIE pecypChbl
dhapmakoHaz3opa (6a3bl faHHbIX HeXenaTenbHblX
peakumi), oTYeTbl PerMcTpPaLMOHHbIX U MOCTPEeru-
CTPALMOHHBIX KNUHUYECKMX WMCCNEeA0BAHWUNA, AaH-
Hble HayyHoM nuTepaTtypsl [1], TO ceivac c pas-
BUTMEM 3NEKTPOHHbIX U MOOWJIbHbIX TEXHONOMUM
60NblWOe 3HAaYeHMe NpuobpeTaeT NosyyeHue [o-
NOSIHUTENbHBIX CBEAEHUI N0 He30MacHOCTH NyTeM
MCNONIb30BAHMA AAHHbBIX PeanbHOM KAMHWUYECKOM
npaktuku (Real-World Data, RWD) [2]. Takue pan-
Hble MOryT ObITb COOpaHbl B pe3ynbTaTe aHanu-
33 3NEKTPOHHbIX MEeAULMHCKMX KapT MNALMEHTOB,
NoNyYawlMX MegUMLMHCKY0 nomolwb B aMbyna-
TOPHbIX MM B CTALMOHAPHbIX YCNOBUAX, @ TakxXe
M3 CoUMaNbHbIX CETEN, MECCEHAKEPOB, C MOMOLLbIO
NPUNOXEHUM AN MOBUAbHBIX YCTPOMUCTB U Ap. 3T0
npuBoaAMT K 0O6pa3oBaHMi0 6HOMbLIMX MaCCMBOB
[aHHbIX, OCYWeCcTBNATb 06paboTKy KOTOpPbIX BO3-
MOXHO TOJIbKO C MCMNONb30BAaHWMEM COBPEMEHHbBIX
MHOOPMALMOHHBIX TEXHONOTUA.

Uene pa6otbl — cuCTEMATM3AUMA [AaAHHbIX
0 MNPUMEHEHMU UHOOPMALMOHHLIX TEXHOMOMMM
ANS aBTOMaTM3aLMM NpoLLeccoB papMakoHah3opa,
a TaKkxe BbiBNEHME NPO6AEM U OrpaHUYEHUI, BO3-
HUKAMOLWMX NPU BHELPEHUMN ITUX TEXHONIOTUIA.

MaTepuarnbl U MeTOoAbI

MpoBeneH 0630p aHrNosa3blyHbIX nybnuka-
LMW, LOCTYMHbIX B OTKPbITbIX MCTOYHMKAX B CETU
NHTepHeT, a Takxe B bubanorpadumyeckmnx 6asax
wiley.com K springer.com Ha MOMEHT NOArOTOBKM
CTaTbu MO CNeAylLWMUM TEMAM: COBPEMEHHbIE TEX-
HonorMm B GapmMakoHaA3ope, UCKYCCTBEHHbIN UH-
TennekT B dapMakoHaj3ope, ypOBHM aBTOMAaTK3a-
UMM BU3HEC-NpoLLEeCcCoB, NPeAUKTUBHOE BbISBIEHNE

curHanoe no 6esonacHoctn.  OTeuyecTBEHHbIE
UCTOYHMKM BbinM OBHAPYXKEHbl TONMBKO MO CMEeX-
HbIM TEMAaTUKaM M He BKJ4YeHbl B 0630p. Obbem
NPOaHaNN3MPOBAHHbBIX WMCTOYHWMKOB MpencTaBieH
B CMMCKe NuTepaTypbl.

lNpoaHanu3npoBaH NpakTUYECKUIM ONbIT KOMNa-
Hun Flex Databases no pa3paboTke 31eKTPOHHOM
cuMcTeMbl Mo hapMakoHag30py M ee NMPUMEHEHUIO
LepXaTenamMm  perumcTpaumoHHbIX  YAOCTOBepe-
HuA (OPY) u perynatopHbiMu opraHamu. [laHHas
cucTemMa npepacTaBnsetr coboi yHMKanbHoe npo-
rpammHoe obecneyenune ([10), paspaboTtaHHoe
C NOMOLWbI f3bIKOB nporpammupoBanusa C#, SQL
n TexHonorut ASP.NET, DevExpress. 10 co3paHo
Ans ucnonb3soBaHua OPY c uenbto c6opa, aHanmsa,
06paboTKM M nepepayn perynsTopHbIM OpraHam
nHdopmaumm no dapmakoHagsopy. PazpaboTka MO
OCYLLEeCTBAANACH COMNACHO CTaHAAPTHOM onepauu-
oHHow npoueaype (COMM) komnanuun Flex Databases
B COOTBETCTBUM CO CNeAYHLUMU HOPMATUBHbBIMM
[okyMeHTamu: [paBuna Hagnexawen npakTUKK
no ¢apMakoHaasopy EBpasuiickoro 3koHoOMMuye-
ckoro coto3a?, MpaBuna Hapnexaiien npakTUKu
dapmakoHag3opa EBponerickoro areHTcTBa no ne-
KapcTBeHHbIM cpeacTam?®, ICH E2B (R3)*4, ICH E2AS,
ICH E2F®.

Pe3ynbTaTbl U 06CcyXaeHMe

YpoBHM aBTOMaTM3aLuM pabounx npoLeccos

B 3JIEKTPOHHOM cucTeMe no papMaKkoHaA30py

CywecTByeT HeECKONbKO YpOBHeW aBTOMaTu3a-
LMK NPOLLECCOB, HAa KaXA0M M3 KOTOPbIX NMPOUCXO-
[OMT CHUXEHME KONMYeCTBa 3aA4eMNCTBOBAHHbIX Kaj-
pOBbIX pecypcos’.

baszosas asmomamusayusa paboyux npoueccos.
Bkntouaet B cebs cbop AaHHbIX, aBTOMaTUYeCKOE
OTC/IeXXMBAHME U MOHUTOPUHT BbINOJIHEHWS 33a4au.
basoBas aBTOMaTM3auMs B INEKTPOHHOM CUCTEME
no $apMakoHan30py MOXeT OblTb MCNOAb30BaHa
npu pa3paboTke WMHCTPYMEHTOB YMNpaBneHus pa-
604MM NpOLLECCOM KOHTPOS KayecTBa COOOLEHNIA,
MOHWUTOPMHIA HAYYHOW JNIMTEpaTypbl, OTCAEXM-
BaHMS CPOYHbIX MOAAY COODOLLEHWI M KaneHAaps
nepuoamnyeckux nopad. BHeppeHne 6asosoi

! Software used in Pharmacovigilance. ClinSkill; 2019. https://www.clinskill.com/software-used-in-pharmacovigilance/

2 Pewenve CoBeTa EBpasuiickoii 3koHoMMueckoi komuccuum ot 03.11.2016 N2 87 «O6 yTeepskaeHuu MNpaBun Haanexatlei NpakTMku hapMako-

Haa3opa EBpasmniickoro 3KOHOMUYECKOro COo3ax.

> Guideline on good pharmacovigilance practices (GVP) annex | —definitions (EMA/876333/2011 Rev 4). EMA; 2017. https://www.ema.
europa.eu/en/human-regulatory/post-authorisation/pharmacovigilance/good-pharmacovigilance-practices

4 ICH E2B(R3) Individual Case Safety Report (ICSR) Specification and Related Files. https://ich.org/page/e2br3-individual-case-safety-

report-icsr-specification-and-related-files

> ICH E2A Clinical safety data management: definitions and standards for expedited reporting. EMA; 1995. https://www.ema.europa.
eu/en/ich-e2a-clinical-safety-data-management-definitions-standards-expedited-reporting

5 |CH E2F Development safety update report. EMA; 2011. https://www.ema.europa.eu/en/ich-e2f-development-safety-update-report

7 The future of pharmacovigilance. Leveraging technology to transform the safety continuum. Laboratory Corporation of America Hold-
ings; 2019. https://www.covance.com/content/dam/covance/assetLibrary/whitepapers/Future-of-Pharmacovigilance-WPCMAQ13.pdf
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aBTOMaTM3auMM MO3BONSIET MOBbLICMTb KAYeCTBO
BBOAA MHMOPMaLMK, NOAy4aTb BCO HEOBXOAUMYIO
OTYETHOCTb, MPOM3BOAMTb MOJAYY OTYETOB B pe-
ryNsTOpHble OpraHbl B CPOK, pacnpenennTb 30Hbl
OTBETCTBEHHOCTM MeXJAYy YY4aCTHMKAMW npouecca,
a Takxxe obecneunTb cOOp METPUK.

Mpumep cxeMbl aBTOMaTM3UPOBAHHOIO pabo-
yero rmpouecca BBoAa CAy4yas M ero AanbHenwen
OLEHKM B 3NEKTPOHHOM cuCTeMe npeacTaBieH
Ha pucyHke 1.

Po6omu3suposaHHass asmomamu3ayusi npouec-
cos (Robotic Process Automation, RPA) wcnonbsyet
cneumanbHoe nNporpaMMmHoe obecneveHue (Tak Ha-
3bIBaeMbIX «BOTOB») 4N BbINOJAHEHUS OEUCTBUN,
00bl4HO nNpepcTaBnAOWMX COHOV NOBTOPSIOLWM-
ecs npoueccol, 6e3 BMelwaTenbCTBA oneparTopa.
lNpumeHeHne RPA B anekTpoHHOM cucTeme no dap-
MaKOHaZ30py NO3BONSET yMeHbWUTb 06beM py-
TMHHOIO TPYAa CMEeLMUannUCTOB UM NOJIHOCTbIO ero
UCKNOYNTb, obecneynBas aBTOMATUYECKOW BBOA,
06paboTKy 1 aHanNM3 faHHbIX. B Tabnnue 1 npuee-
LeHbl MpUMepbl NOA0OHbIX TEXHOMOTUN.

MpoussoauTenn cuctem no dGapmakoHaasopy
yXe celyac aHOHCMPOBaNW Creaylolmne BO3MOX-
HOCTM cUCTeM, ucnonbsyrowmx RPA [4]:

e QABTOMATMYeECKUI BBOA CoobweHui yepes Beb-

M MOOWbHbIE MPUNOXEHUS C BO3MOXHOCTbIO

Workflow Scheme

Back to Medical C:

OTNpPaBKW pe3yNbTaToOB HaMNpsMyl B CUCTEMY
no dapMakoHaa3opy;

e aBTOMAaTM3MPOBAHHOE OTC/IEXMBAHME CNyYaeB
pPa3BUTUS HeEXeNnaTenbHbIX SBJEHWUWA NpU MNpu-
MEHEHWW NeKapCTBEHHbIX NpenapaTtoB Mo AaH-
HbIM Hay4YHOW NUTEpaTypbl;

*  WHCTPYMEHTbl OTC/IEXMBAHWUSA CNY4YaEB BO3HMK-
HOBEHMUS HeXenaTeNbHbIX SIBNEeHWI, KOoTopble
MOTyT aHanu3MpoBaTb CTPYKTYPUPOBAHHbIE
M HECTPYKTYpUPOBAHHbIE AaHHble B pPeasbHOM
BPEMEHMU, MOYYEHHbIE M3 MHOXECTBa KaHanos,
BKJ1H0Yas COLMaNbHbIE CeTU U 4aT-60TbI;

e 60Tbl gng BBOAA MHDOPMALMKM, KOTOPbIE MOTYT
BHOCUTb MHDOPMaLMIO M3 JOKYMeHTOB B (dop-
mMatax XML, PDF v ap.

Ha pucyHke 2 nokasaH nHTepdenc MHCTpyMeH-
Ta, KOTOPbIA MOXeT UCMOoNb30BaTbCA A9 aBTOMa-
TU3MPOBAHHOIO CO34aHUS KPAaTKOro ONMUCaHUS CO-
obLweHuna (case narrative) B 31eKTPOHHOM CUCTEME,

lNpumepom npuMeHeHns 6OTOB B 31EKTPOHHOW
cucteme no (apMakoHaA30py SBNSeTCs aBTOMa-

TM3aums BBoda coobuweHun. Tak, dapmaueBTUye-

ckag koMnaHua Sanofi ¢ momowbl cneuunanbHo

paspaboTaHHOM nnaTtopMbl HOBOrO NOKOMEHMS

C MWCKYCCTBEHHBbIM WHTE/IEKTOM aBTOMAaTU3MpO-

Bafa BBOA B cuCTEMY MHGDOPMALMKU O Cepbe3HbIX

HexxenaTesnbHbIX  SBNEHUAX, KOTOPYH  Bpauu

Case Intake

Next to Medical Coding
Back to Case Intake

Medical
Coding

Next to Quality Control

Back to Case Intake

Quality
Control

Finish Case

Create a New Version

Case
Finished

Puc. 1. Cxema pabouero npouecca Ha npuMmepe 3neKTPoHHoM cucTeMbl Flex Databases

Fig. 1. A workflow scheme from the electronic system by Flex Databases
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Ta6nmua 1. TexHonorun pob0TU3IMPOBAHHOM aBTOMATM3ALMM MPOLLECCOB, UCMOb3yeMble B cMCTEMaxX No dapmako-

Haa3opy [3]

Table 1. Robotic process automation technologies used in pharmacovigilance systems [3]

06nacTb NPUMEHEHUS B IIEKTPOHHOM cUCTEME
TexHonorus KpaTtkoe onucaHue TexHonorumn no ¢papmakoHaa3opy
Technology Brief description of the technology Applications in an electronic pharmacovigilance
system
leHepaums Mpouecc, KoTopblid aBTOMaTUYeCKu npeobpasyeT C60p MHAMBKUAYANBHbIX COOBLLEHN
eCTeCTBEHHOTO CTPYKTYPUPOBaHHbIE laHHble B HECTPYKTYPUPOBAHHOE | O HEXenaTeNbHOM peakLuuu, co3gaHne
A3blka onucaHue unu TekcT. GopMaT 3TOro ONUCaHUA JOMKEH | KpaTKOro pesioMe coobLieHus, nepuoanyeckas
Natural language | 6bITb NpefBapuUTeNbHO 3aAaH (HaNnpUMep, MPU NOMOLLM | OTYETHOCTb, yIpaBIeHNUE PUCKAMU,
generation wabnoHa u/mnaun Apyrux npasun) ynpaBneHue curHanamu
Natural language generation is a process that auto- Collection of individual case safety reports (ICSRs),
matically converts structured data into an unstructured production of case narratives, periodic reporting,
description or text. The format of the description has to risk management, signal management
be determined beforehand (for example, using a template
and/or rules)
BoTbl BoTbl paboTatoT KpyrnocyTo4Ho, 6e3 nepepbiBOB, C60p MHAMBUAYANbHBIX COOBLLEHUI O HEXena-
Bots C BbICOKOM CKOPOCTbIO M MOMHOCTbIO CNeayoT Te/IbHOW peakLum, nepuomyeckas OTYETHOCTb,
anropuTMy npouecca ynpaB/ieHWe CUrHanamu, ynpaBaeHne puckamu
Bots work day and night, ceaselessly, at high speed and Collection of ICSRs, periodic reporting, signal
follow the process algorithm in every detail management, risk management
YaTt-60TbI BoTbl, KOTOpble co3AaHbl AN UMUTaLMK YenoBeyeckoro | C6op MHAMBUAYANbHbIX COOBLLEHN
Chatbots 0bLwweHNs, 0CyLeCTBASIOT KOMMYHUKALIMIO MPU MOMOLM | O HEXenaTeNbHOM peakuuu, ynpasieHue
ayAMo MK TekCTa CMrHanamu, ynpaeieHue puckamm
Chatbots designed to mimic human interaction communic- | Collection of ICSRs, signal management, risk
ate through audio or text management
ABTOHOMHOE lMporpamMMHoe obecneyeHune, KOTOPOE BbINONAHSET C60p MHAMBUAYANbHBIX COOBLLEHNM
nporpamMMHoe [leiiCTBMS C HEKOTOPOW [0/1ei He3aBMCUMOCTH, UCMNONb- | O HeXenaTenbHOWM peakLuu, nepuoanyeckas
obecneyexune 3ys 3HaHME O LeNsSX UK XenaHUaX nosib3oBaTens OTYETHOCTb, YpaBJAEHWE CUrHANAMMU,
Autonomous Autonomous software performs actions with a certain ynpasfieHne puckamu
software degree of independence, using its knowledge of the user’s | Collection of ICSRs, periodic reporting, signal
goals or desires management, risk management
= SSS2¢ B ehemecovigionce > Case ReportCard> | SEFlex9(1); Assigned to: Flexdat ® v 2+

Pharmacovigilance

Pharmacovigilance

Case Report Card

1. General Info

2. Sourc

3. Patient Info

4. Reaction(s)/Event(s)
5. Drug(s)

6. Event Assessment
7. Summary

8. Linked/Duplicates

Case Management

Assign To: Peter Bekkert Version: Draft

Narrative Case Summary Case Assessment XML Case History

v Narrative Case Summary

Case Narrative:
¥ B B B| D e | D X x| E = & =

Normal 3 Arial (FontSiz v B I u

@ v

1. Case reference number s text SE-Flex-9(1).
2. This is a Report from study report from a Physician, received by
3.A-old patient () received Flexir{ from for the indication ,

4. The patient medical history:

SE-Flex-9(1); Assigned to: Flexdatabases Helpdesk; Version: Draft

m ‘ concs

Show Details

@@

Puc. 2. IHTepdeic MHCTpYyMeHTa A5 aBTOMAaTU3MPOBAHHOIO CO34aHUS KPaTKOro OnMcaHus coobleHns Ha npumepe
3neKTpoHHOM cuctembl Flex Databases

Fig. 2. The automated narrative generator interface from the electronic system by Flex Databases
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nepenaBanu TOProBbiM MNpPeACcTaBUTENSIM KOMMa-

HuK. Mcnonb3oBaHue dopM coobueHuit B 60Te

NMO3BOJIM/IO TOPrOBbIM NPeACTAaBUTENSIM KOMMNAHMM

cobupaTb AaHHbIE O HEXENATENbHbIX ABAEHUSX He-

NoCcpeACcTBEHHO OT NPAKTUKYHOWMX Bpavei npum no-

MowmM MobunbHoro tenedoHa. B pesynstate ynyu-

WMNOCh KayecTBO U 3PdeKTUBHOCTb 06paboTku

cny4yaeB B paMkax GpapmMakoHan3opa Ha aTane npu-

eMa obpatlleHuitd,

KozHumueHass aemomamu3sauyus (Cognitive Auto-
mation). Vicnonb3yeT aBTOMaTU4yecky obpaboTky
ectecTBeHHoro a3bika (Natural Language Processing,
NLP) pns nomowm cneumanuctam B NPUHATUM
peweHnin, Yacto coyetaetcs ¢ RPA. TexHonoruu
KOFHUTMBHOM  aBTOMATM3aUMM  NepCrneKTUBHbI
LNS yNpoLEeHns 1 cTaHaapTu3auum Beoaa coobuue-
HWIA B cMCcTeMyY No dapMakoHag3opy (Taba. 2).

MpoussoauTenu cuctem no GapmakoHan3opy,
MCMOMb3YHOLWMUX TEXHONOMMM KOTHUTUBHOM aBTOMA-
TM3auUuW, aHOHCMPOBANU CeayloWwmne BO3MOXHO-
CTU Takux cuctem [4]:

*  UHCTPYMeHTbI, ncnonb3sywwme NLP, cnocobHbl
AHaANMU3MPOBATb CNOXHbIE UCTOYHWUKM, BKOUAS
MeJMLMHCKME KapTbl MALMEHTOB, NOCTbI B COLMU-
anbHbIX ceTax, nybavkaumMmM B nepnmoanyeckon

neyaTM M HayyHOW nuTepaType, npoune He-
CTPYKTYPUPOBAHHbIE AAHHbIE;

*  MHCTPYMEHTbI, UCMONb3YIOWME CPEeACTBA KOTHMU-
TUBHOI aBTOMaTM3aLMu, NO3BONAIOT U3BNEKATb
MHPOPMALMIO O HEXENATENbHOM SIBIEHUMU U €T0
OLLeHMBATD.

B03MOXHOCTU MCNONb30BaHUA UCKYCCTBEHHOTO
MHTeNNIeKTa A1 aBTOMaTU3aLMu NpoL.eccoB
¢apmakoHaasopa

MNcKyCcCTBEHHBIN WMHTEeNNeKT (Artificial
Intelligence, Al) — 3To ucCnonb30BaHWE KOMMbIO-
TEPHbIX CUCTEM ANg MOAENMPOBAHMS NPOLECCOB
4yes0BEYECKOro MHTennekTa. BkawuyaeT wWunpokui
CNeKkTp TexXHONOoruiW, B TOM uuCie cneaoBaHue
npaBunaM, paccyxaeHus (Mcnonb3oBaHue Habo-
pa npaBun AON8 [OCTUXEHUS NPUBNU3UTENbHBIX
Unu onpeneneHHbIX BbIBOAOB), MalMHHOE obyuye-
HWEe U CaMOKOpPEKLMIO.

TexHonorun Al NpuUMeHWMbl K HECKONbKMM 06-
nactam  dapmakoHagsopa. HekoTopble aBTOpbI
BblAensT 0o 51 Toukn npumeHenus Al npu obpa-
6oTke coobweHun [6], cywecTByeT Aaxe KoHuen-
umsa mx beckoHTakTHOM o6bpaboTku [7]. LleHHOCTb
3TUX TEXHONOrUi OnpenenseTcs BO3MOXHOCTAMMU

Ta6nmua 2. TeXHONOrMM KOTHUTUBHOM aBTOMATM3aLMK, UCNOMb3YyEMblE B CUCTEMAX NO PapMakoHaA30py

Table 2. Cognitive automation technologies used in pharmacovigilance systems

06nacTb NPUMEHEHUS B IIEKTPOHHOM

€CTeCTBEHHOrO A3blKa
Natural language
processing

TexHonorus KpaTtkoe onucaHue TexHonorum cucTeMe no hapMakoHaa3opy
Technology Brief description of the technology Applications in an electronic
pharmacovigilance system
OnTunyeckoe Pacno3Haet cumBobl Ha M306paxeHnn. MoxeT ncnonb- C6op coobueHni [3]
pacnosHaBaHue 30BaTbCs 415 pacno3HaBaHUA TEKCTA B OTCKAHMPOBAH- Collection of safety reports [3]
CMMBOJIOB HbIX AOKYMEHTaX, KaK B Me4aTHbIX, TaK U B PYKOMUCHbIX
Optical character It recognises characters in an image and can be used for
recognition scanned documents, both printed and handwritten
O6paboTka [omMoraeT KOMNbOTEPAM NOHUMATb YENOBEYECKUI C60p coobleHnit, nepuoamnyeckas

a3biK. [Mpu nomowm NLP MOXHO n3BnekaTb TeKCT U3
HeCTPYKTYpUPOBAHHbIX UCTOYHUKOB, UHTEPMNPETUPOBATb
ero, onpeaensiTb CTU/b U SMOLIMOHANIbHYIO OKPACKY
TEeKCTa, a TakXe BblAENATb BaXKHble CMbIC/IOBblE 610KK
Natural language processing helps computers understand
human language and makes it possible to extract text from
unstructured sources, interpret it, determine its style and
sentiment, and also highlight important semantic blocks

OTYETHOCTb, YNpaBJeHUe CUrHaNaMMK,
aBTOMaTMyecKas OLeHKa NPUYMHHO-
CnencTBEHHOWM CBA3M [5]

Collection of safety reports, periodic
reporting, signal management, automated
causality assessment [5]

MawwuHHbIV nepeBos,

Machine translation TEeKCTOB C OAHOTO fA3blKa Ha ApYrow

language into another

an/IMeHeHVIE KOMNbHOTEPHbIX TeXHONorun ans nepesoaa

Computer technologies are used to translate texts from one

C6op coobuieHnit, nepuoamnyeckas
OTYETHOCTb, yripaBneHne puckamu [3]
Collection of safety reports, periodic
reporting, risk management [3]

PacnosHaBaHue peun

Speech recognition peun 1 npeobpasoBaHus ee B TEKCT

converting it into text

anMeHeHME TEXHONOMMKU pacno3HaBaHMa pa3FOBOpHOH

The technology allows for recognising colloquial speech and

Cbop coobuieHunit [3]
Collection of safety reports [3]

& Deloitte and Sanofi Automate Pharmacovigilance Case Processing. https://www2.deloitte.com/us/en/pages/about-deloitte/articles/
press-releases/deloitte-and-sanofi-automate-pharmacovigilance-case-processing.html
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MWHUMM3ALMU  BJIMSIHUS  4eNoBevyeckoro (akTo-
pa, CTaHfapTU3auMen NpoLEeccoB, COKPALLEHWEM
NPOAO/IKUTENbHOCTU UMKNIQ 006paboTKM AaHHbIX.
B 211eKTpOHHbIX cMCTEMax No papMakoHaA30py 3Tu
TEXHONOTMKU MUCNONL3YTCA AN cbopa OTAeNbHbIX
CoO0bLWeHM, COCTaBNEHUS CBOAHOM OTYETHOCTH,
YyNpaBAeHUs PUCKAMW, YNPaABAEHUS curHanamu. Al
TaKXXe NO3BOMNET BbISBASATL CUrHaNbI N0 He3onacHo-
CTV NPU NOMOLLM HEMPOHHbIX CETEN, AHANU3UPOBATL
faHHble RWD, ocywecTBnate MynbTMMOAanbHOe
¥ NpeaUKTUBHOE BbISIBNEHME CUrHANOB (Tabn. 3).
Mpumep ncnonb3oBaHus TexHonoruin Al: npu-
MEHEHME MAWWHHOro 06yyeHuss AN aBTOMaTH-
4eckoro KoaMpoBaHWS TEPMMHOB B COOTBETCTBUM
C MEeAMUMHCKMM CNOBapeM [AJid PerynsaTtopHoi
pearenbHoctn (Medical Dictionary for Regulatory
Activities, MedDRA), a HauMMeHOBaHuli Meau-
UMHCKMX NPOAYKTOB — B COOTBETCTBMM CO CJIO-
BapeM BceMMpHOW oOpraHusauuMu 34paBooXpa-
HeHMs No nekapcTBeHHbiM cpeacteam  (WHO
Drug Dictionary, WHODrug) vau aHanoruyHbimMu.
Ha pucyHke 3 npencTtaBneHbl GYHKLMOHANbHbIE

BO3MOXHOCTM 3/1EKTPOHHOM CUCTEMbI [ANg aBTO-
MaTMYECKOro KOAWMPOBAHUS MEOULMHCKMX TepMu-
HOB M noucka pybnukaTtoB coobueHui. Cuctema
npenniaraeT NoJjib30BaTesl0 BAPUAHTbl BO3MOXHbIX
KogoB B cooTBeTcTBMM ¢ MedDRA pns koauposa-
HWS HAa3BaHMA peakLMM, a TaKXKe BbIBOAUT CMMCOK
BO3MOXHbIX Ay6/1MKATOB C NPOLEHTOM COBMALEHMS.

[pyrum npuMepom umcnonb3oBaHus Al senset-
CS aBTOMaTM3UPOBaHHbIA cbOp M oueHka coob-
WEHU O Cepbe3HbIX HEeXeNaTeNbHbIX SBIEHUSX
B KOMMeHTapusax nonb3oBarteneit Ha BebH-camTax
B MHAMM Npy NOMOLLM BO3MOXHOCTEW HEMPOHHOM
CeTu 1 MeToA0N0rMM aHaNM3a TOHANbHOCTU TEKCTA
(sentiment analysis), npefHa3HaYeHHON ANs aBTO-
MaTM3MPOBAHHOIO BbISIBIEHUS B TEKCTax 3MOLMO-
Ha/lbHO OKpALEeHHOM NeKCUKM U 3MOLMOHANbHOM
OLEeHKM (MHEeHWUI) aBTOPOB NO OTHOLWEHMUIO K 06bek-
TaM, 0 KoTopbiX naet peyb [9]. Ewe oaHa komna-
HUSA-NPOM3BOANUTENb CUCTEMBI MO PapMakoHaA30py
onucbiBaeT npuMeHeHue Al ong NnporHo3nMpoBaHus
npoduns 6e30MacHOCTM NEeKapCTBEHHOro cpej-
CTBa Ha 3Tane ero paspaboTku’. NprBeaeH npuMep

Tabnuua 3. TexHONOMMKM UCKYCCTBEHHOMO MHTE/IEKTA, MCMOb3yeMble B CMCTEMAxX Mo GpapMakoHaasopy [3, 6, 8]

Table 3. Artificial intelligence technologies used in pharmacovigilance systems [3, 6, 8]

TexHonorus
Technology

Kpatkoe onucaHue TexHonoruun
Brief description of the technology

0651acTb NPUMEHEHUS B /IEKTPOHHOM CUCTEME
no ¢apmakoHaa3opy
Applications in an electronic pharmacovigilance
system

MawuHHoe obyueHune
Machine learning

ANropuTMbI, KOTOpble MOTYT 06y4aThCs U AenaTb
MPOrHo3bl Ha OCHOBE AaHHbIX. BMecTo Toro YTo6s!
cnepoBath onpeAeneHHoMy Habopy npasun um
MHCTPYKLMIA, 3TU anropuTMbl 06yYeHbl BbISBAATb
3aKOHOMEpPHOCTH B 60/bLWIMX 06bEMaX AaHHbIX.
CaMOCTOSITENbHO COBEPLLEHCTBYIOTCS C TEYEHUEM

C60p UHAMBMAYANbHBIX COOOLLEHNI

0 HeXenaTeNbHOM peakuuu, nepuoanyeckas
OTYETHOCTb, YIPaBJEHWE CUFHANAMMU,
yrpaBieHue pUckamu.

0co6eHHO NonesHbl AN BbISBNEHUS
NoTeHUMaNbHbIX CUTHANOB

BPEMEHW M MPU KAXKAOM KOHTaKTe C HOBbIMU AAaHHbIMU
Machine learning algorithms can learn and make
predictions based on data. Instead of following a specific
set of rules or instructions, these algorithms are trained
to spot patterns in big data. The algorithms self-improve
over time and with each exposure to new data

Collection of individual case safety reports
(ICSRs), periodic reporting, signal management,
risk management.

It is particularly useful for identifying potential
safety signals

HelipoHHas ceTb
Neural network

CucTteMa, MoAenupytoLLas HeMpoHHYH CTPYKTYpY
Mo3ra MnekonuTaLwmx. O6bIYHO COCTOMUT U3 CNOEB
CO MHOXECTBOM CBSI3aHHbIX Y3/10B

A neural network is a system that models the neural
structure of the mammalian brain. It usually consists of
layers of many interconnected nodes

C60p UHAMBMAYANbHBIX COOOLLEHNI

0 HexkenaTesnbHOM peakLMu, nepuoaudeckas
OTYETHOCTb, YNpaB/eHMe CUrHaNamu,
ynpasneHue puckamu. OcobeHHO nosesHsl
ANS BbISIBNEHWUS NOTEHLMANbHbIX CUTHANOB
Collection of ICSRs, periodic reporting, signal
management, risk management.

It is particularly useful for identifying potential
safety signals

CeMaHTUYEeCKMI MOUCK
Semantic search

[MoBbIlWaeT TOYHOCTb NOMCKa MHGOPMALUK

(BblAAUY 6oNnee peneBaHTHbIX Pe3yNbTaToOB)

nyTeM pacno3HaBaHWs HAMEpEeHWIA Mosib3oBaTens

M KOHTEKCTYaNbHOro 3Ha4YeHMs NOUCKOBOrO 3anpoca
It improves search accuracy (gives more relevant results)
by understanding user’s intents and the contextual
meaning of a search query

C60p UHAMBUAYANbHBIX COOOLLEHMI

0 HexenaTenbHOM peakuuu, NnepuoanYeckas
OTYETHOCTb, YIPABNEHWNE PUCKAMM,
ynpaeiieHUe CUrHanamu

Collection of ICSRs, periodic reporting, risk
management, signal management

9 Smarter Signal Management: Al, big data, and predictive analytics. Oracle; 2020. https://www.oracle.com/a/ocom/docs/industries/

health-sciences/smarter-signal-management-ebook.pdf
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v Reaction

Autocode added verbatim term:

Autocode [10019211] headache

Verbatim Term :*

headache

v Duplicates Search

Check if there are any duplicates befo...

Check Duplicates

General similarity J  Casecode

v 30.00 AF-FLEX-17(1)

Received date: 22-Apr-2021
Patient sex:

Occurence Country: Russian Federation,100 %

Reporters

Comments: =0.00%

=

Case type Primary Suspect Drug

Report from study ASPIRIN,100 %

Patient Initials: -0.00%

Project: Flexin
Reporter Type:
Verbatim term: headache, 100 %

Puc. 3. UHTepdenic 3neKTPOHHOW CUCTEeMbl AN aBTOMAaTUYECKOr0 KOAMPOBAHUSA MEAULMHCKMX TEPMUHOB M MOMCKA

nybnukatos coobueHuii Ha npumepe Flex Databases

Fig. 3. The interface for automated coding of medical terms and searching for duplicate safety reports from the

electronic system by Flex Databases

CO34aHUS MOAENUN ANS MALMHHOIO obyyeHus, nos-
BONIIOLLEN NPOrHO3MPOBATb BEPOSITHOE pa3BUTUE
HeXxenaTesNbHOro ABaeHns Ans paspabaTbiBaemMoro
NeKapCcTBEHHOro CpeacTBa Ha OCHOBAHMM Nybsu-
KauWi pe3ynbTaToB UCCAEAO0BAHWM in Vitro B MHAEK-
cupyeMblx 6asax [faHHbIX (Hanpumep, PubMed®)
1 nidopmaumm no 6e3onacHOCTU U3 H6asbl AaHHbIX
FAERS (FDA Adverse Event Reporting System) [10].

Takum 06pasoM, NOMMMO KayecTBEHHOM obpa-
60TKM COOBLEHNI O HexenaTeNbHbIX peakuusXx,
NOCTYNalwWMUX OT YYACTHUMKOB CUCTeMbl dhapMa-
KOHaA30pa, MCMNOAb30BaHWE MPOrpeccUBHbIX TexX-
HOMOrMI MO3BOASET OCYLWECTBNATb 0630p MCTOM-
HWUKOB NUTEPATYypbl, MOHUTOPWUHI UHDOPMALMUM
COLMaNbHbIX CeTel M OKa3aTb NOAAEPXKKY Crneuu-
anucTaMm B npoueccax npuHaTms pewexumn [11, 12].
Hanbonee 3ddekTMBHO npuMeHeHwe npeacTas-
NEHHbIX TEXHONIOrMI aBTOMAaTU3auUMKU B KOMIEK-
Ce: WHTenneKkTyanbHas aBTOMATU3auUMa [OO/DKHA
[ONONHATHLCS aBTOMATU3auMen Ha OCHOBE MpaBun
ans obneryeHns paboymx NpoLeccoB U 3neMeHTa-
MW MALMHHOIO 06Yy4YeHUs, ONTUMU3UPOBAHHbLIMM
AN onpeneneHHbIX HabopoB AaHHbIX MAKW 3apaud
[12]. KpoMe TOro, no MHeHWK uccnepoBaTenew,
COKpauieHne obbeMa pyTMHHOM paboTbl creuua-

nMcToB No GapMakoHaA30py NpU UCNONAb30BaHWM
Al N03BOAUT NOBbLICUTb LLEHHOCTb UX AeATENbHOCTH,
MOCKOMbKY MX KBanuduKaums, onbiT U Bpema Oy-
AYT UCNONb30BaTbC B OCHOBHOM A5 3KCNEPTHOM
OLEHKM NONyYeHHbIX pesynbTaTtos [11].

Caepxupatoumne dhakTopbl

AN npUMeHeHUa UHPOPMaLMOHHBIX

TexHonorunii B papmakoHaasope

HecmoTps Ha o4yeBMAOHYK MONb3Yy BHEAPEHUS
HOBbIX TEXHONOMMIA B 3NEKTPOHHbIX CUCTEMAX
no dapMakoHag3opy, pa3paboTynku CTankuBatT-
€9 C paoM TPYAHOCTEN.

Banudayus u npoxoxderHue aydoumos. Pasgutue
MHPOPMALMOHHBIX ~ TEXHONOTUMA  3HAUYUTENbHO
onepexaeT  perynaTopHoe  3aKOHOAATeNbCTBO
B 3TOM obnactu. HeobxoamMmo paspaboTtatb HOBblE
noaxoabl K o6ecneyeHuo KayecTBa, MPOXOXKAEHWUIO
NPMEMOYHOIO TECTUMPOBAHMS, NpPeAOCTaB/EHUIO
[0Ka3aTenbCTB BaNMAMPOBAHHOIO CTaTyca 31eKT-
POHHOW CUCTEMbI NPWU ayauTe M [O0Ka3aTeNbCTB
TOro, YTO KOMMAHWS WMMEET MOJIHbIM KOHTPOJIb
Haf CBOEM 3N1eKTPOHHOM CUCTEMOM BHE 3aBUCUMO-
CTM OT YpPOBHS aBTOMATM3aLMM U MCMNONb3YEMbIX
B HEM MeToA0B.
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Ynpaenenue nepcoHaneHviMu 0aHHbIMU. [pn nc-
NOSb30BAHUMU HOBbIX 3/IEKTPOHHBIX CMCTEM Heob-
XopuMo obecneuntb cobniofeHne 3akoHoaaTesb-
CTBa MO OXpaHe NepcoHanbHbIX AaHHbIX (Hanpumep,
B Poccun — TpeboBaHus depepanbHOro 3akoHa
o1 27.07.2006 N2 152-®3 «O nepcoHanbHbIX AaH-
HbiX», B EBponeiickom cotoze — ObLLero pernameH-
Ta no 3awmrte aaHHbix (General Data Protection
Regulation, GDPR), yTo TpebyeT BnoOXeHUs A0-
NOMHUTENbHbBIX MaTepuasnbHbIX M YenoBevyeckux
pecypcoB M npepbsBnsetr ocobble TpeboBaHMS
K MCNONb3yeMOMY NporpaMMHoMy obecneyeHuto.

O6yyeHue nepcoHana, B603MOXM(Hble U3MeHe-
HUA 8 O0p2aHU3AUUOHHOLU CmpyKmype KOMNaHuu.
BHenpeHue HOBbIX MHDOPMALMOHHBIX TEXHOIOTUI
notpebyeT HOBbIX KOMMNETEHLMN OT COTPYAHWKOB
oTaenos no dapMakoHag3opy M no obecneveHuto
KayecTBa. MoxeT BO3HMKHYTb HEOBXOAUMOCTb pe-
CTPYKTYPM3aLMM KOMNAHUU U MPUBEYEHUS [OMOI-
HUTENbHbIX PUHAHCOBbLIX U KaApPOBbIX peCYpCOB.

Kauecmeo u nonHoma uHgopmayuu. Kayectso
M NONMHOTA AOCTYNHOM MHMOPMaLUK O Cepbe3HbIX
HeXxenaTesbHbIX SBIEHUSAX SABNSOTCS BEPOSTHLIMM
OTrpaHMYEHUSAMU ANS YCMELWHOM OLLEHKM NPUYUHHO-
CnefcTBEHHOM CBA3M € nomoubio Al [13].

3aKovyeHue

CywiecTBytolme B HACTOSALLEE BPEMS 3MEKTPOH-
Hble CMCTeMbl N0 GapMakoHag30py obecneynsaioT
aBTOMaTMU3aLMI0 BHECEHMS| [aHHbIX COOBLEHMI
0 C/ly4asiX BO3HWMKHOBEHMWS HEXeNaTeNbHblX ABfe-
HWUA NpU NPUMEHEHUM JNEKAPCTBEHHbIX CPEACTB,
hOpMMpPOBaHMA  NEPUOAMYECKON  OTYETHOCTU
MO HUM, BbISIBIEHUS CUTHANOB N0 6€30MacHOCTM U UX
KOMMIEKCHOTO aHanu3a, OAHaKo Ha Kak4oM 3Tane
npouecca TpebyeTcs HenmocpeAcTBEHHOE yyacTue
cneumanucTos no hapMakoHaazopy. B 1o xe Bpems

AHaNM3 AaHHbIX IUTEPATYPbI M NPAKTUYECKOrO Onbl-
TakoMmnaHuu Flex Databases cBuaeTenbCTByeT0TOM,
4YTO NPUMEHEHME B CUCTEMaXxX No papMakoHag30py
COBpeMEHHbIX MHGDOPMAUMOHHBIX TEXHONOrMN —
KOTHUTMBHOM aBToMaTtu3auun, RPA, Al (B ToM unc-
/e MALMHHOro 0by4eHus, HelMpoHHbIX ceTei, NLP),
AHANUTUKM BoNbMX 06BEMOB JaHHbIX U Ap. — M03-
BOJIIET aBTOMATM3UPOBATbL MPOLLECC OT MOy4YeHUS
COOOLLEHNS O HEeXeNaTeNbHOW peakLmu A0 BbisBAe-
HWMa curHanoB no 6esonacHoctu. HeobxoguMMocTb
NpMBNEYEHMS CMELMANUCTOB MO PapMakoHan30py
NpY TaKOM MOAXO0ME COXPAHUTCS TONIbKO ANig obpa-
60TKM AAHHbIX 06 UCKMIOUYUTENBbHBIX C/yYasaXx, npo-
BEPKM KayecTBa M UTOFOBOrO 3KCMEPTHOr0 aHaAM3a
pe3ynbratoB. CHUXEHWE BOBIEYEHHOCTU Ye0BeEKA
B PYTWMHHbIE NpoLecchl c6opa, BBOAA, CBEPKM U aHa-
nmM3a MHGOpMauMM MNO3BONSET MWUHUMM3MPOBATb
KO/MYeCTBO OWNOOK U NOBbLICUTL KavyecTBO dapMa-
KoHaa3opa. KomnnekcHoe BHeapeHMEe OMMCaHHbIX
B CTaTbeé WMHPOPMALMOHHLIX TEXHOMOIMIA NO3BO-
nut OPY npeobpa3soBatb CyLLeCTBYOLWY MoAgesNb
yrnpaeneHus puckamu cdapmakotepanumu B bonee
AKTUBHYI U B UTOTe AOCTMYb HaMBONbLLIEro ycrnexa
B ynpaBfeHMM 6e30MacHOCTbI0 papMaLeBTUYECKON
npoaykumu. OgHako BHeapeHre MHDOPMALMOHHbIX
TEXHONOMMM CBS3aHO C HEOBXOAMMOCTbIO MpuUBAe-
YeHMS LOMONHUTENbHbIX PUHAHCOBbLIX U KafpOBbIX
pecypcoB M WHTEHCMbMKAUMM npouecca paspa-
60TKM HOpPMATMBHOM 6a3bl MCNOMb30BAHUA TAKMX
CUCTEM.

[JanbHeWwnm HanpaBneHWem pasBUTUS  UH-
hOpPMaLMOHHBIX TeXHONorMiM B obnactn dapma-
KOHap30pa BNSeTCs CO3AaHME KOMMNEKCHOM WH-
(hOpMaLMOHHOM CUCTEMDI, KOTOpas obecneuynsana
6bl CO60p M aHANM3 AaHHbIX M3 HOBbIX MCTOYHUKOB
MeLMLMHCKON MHDOPMaLUKN, HaNPUMEpP U3 AAHHBIX
peanbHOM KNUHUYECKOM NPaKTUKMK.
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