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Automation (or Al?) in medicine
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Electrocardiography
1960-1970.

Lab tests
>2000

telemedai.ru

Medical Imaging and EHR
Currently



Radiology: Current Challenges telemedai

= Need for subspecialization — General radiologists lack the expertise to
ensure consistent diagnostic quality;

= High workloads limit opportunities for continuous professional . Report turnaround times often exceed the

VB The increasing demand for diagnostic imaging 18 Current resource allocation fails to match
TF? necessitates greater productivity and quality 8 demand growth
_ . _ _ N Inefficient equipment use and incomplete
Pl Simply hiring more staff is costly, unsustainable for other diagnostic service offerings.
layeW specialties, and fails to address diagnostic accuracy

il

development; mandated 24-hour limit.
= Workload distribution is uneven across health facilities, varying by patient
volume and staff qualifications;

= medical scanners downtime due to radiologist shortages Patient access to diagnostic services

M
NEE remains limited

TELEMEDICINE+AI




Unified Digital Platform for Moscow Healthcare

The Unified Digital Platform is being implemented by the Department of Information Technology as part of the modernization of the
Moscow sacial development complex

UNIFIED DIGITAL HEALTHCARE PLATFORM

v v
ushis €15~ UMIAS URIS Al
= CDSS
= Experiment
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CMIF i_» éSH Registry EHR LIS
gem _
& ﬁﬁ < =) DIGITAL ﬁSSIﬁTA]NTS:
O Bl Management = Electronic ; " Speech technologies
2 B ono analytics TELEMEDICINE prescription % = Calculators
— = Chatbots
DOCTOR PATIENT MEDICAL FACILITY
= All medical records in the electronic = All medical records in the electronic format on the mos.ru » Secure digital circuit for all clinics and
format portal hospitals

= CDSS
= Doctor-to-Doctor Telemedicine
= Digital assistants

Mobile App "UMIAS.Info"
Unified Digital Archive of Studies
Electronic prescriptions
Doctor-to-Patient Telemedicine

Unified documentation archive
Convenient monitoring tool
Objective workload indicators

telemedai.ru



Unified Radiological Information Service (URIS)

Al-services Dashboards

~50 ~100

| Ll
-2000 ¢ : ‘ gormrmnananees » ALL

diagnostic devices Electronic
>4 petabyte data Health Records

- | Workstations for
g% ALL radiologists and

technicians

telemedai.ru
Angiography 292 615
CT 9789 996
Mammography 4543 348
MRI 2310330
PET-CT 272 052
X-ray 32623 884
Nuclear 140 838

Total 49 973 063

Independent opinion of KLAS

Research:

= (Globally, up to 300,000 radiology
results annually are stored in 29.0%
of archives, and up to 100,000 - in

18.0% of archives

» URIS is one of the largest centralized
repositories in the global perspective

= Since 2020, URIS has been among
the top 1.0% of archives that
accumulate 3 million or more results
of radiological studies annually



Artificial Intelligence in Medicine: Key Challenges telemedair

» Clear task formulation

= Data set quality

= Independent external validation

= Automation of real-world manufacturing process

= Seamless Integration

= Validation through prospective multicenter clinical trials
= Explainability and reproducibility of results

= Lack of evaluation methodologies




Introduction of Artificial Intelligence in Radiology in Moscow telemedai.u

EXPERIMENT OF THE USE OF INNOVATIVE TECHNOLOGIES IN COMPUTER VISION for the analysis of

medical images and further application in the Moscow healthcare system

OBJECTIVES:

= 3 prospective multicenter study on the safety, applicability,
and quality of artificial intelligence in radiology;

= establishing a market for artificial intelligence solutions in
healthcare;

= digital transformation of healthcare.

PARTICIPANTS:

Moscow Healthcare Department;
Moscow Department of Information Technologies;

Moscow medical organization;
Center for Diagnostic and Telemedicine;
Al software development companies.



Al operation in Moscow radiology telemedairu
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Standardization of technical requirements telemedai.ru

February 2020

October 2024

Q UEHTP AUATHOCTUKU 634.00
WTENEMEAULINHBI
7.

MEPEYEHb BA30BbIX ®YHKLIMOHAJIbHbBIX TPEBOBAHUI:

The basic functional requirements were modified based on
the feedback from radiologists to reduce the workload of
radiologists and to standardize it.



Standardization of medical requirements

Basic diagnostic requirements: clinical requirements for the Al service results when analyzing a specific type of study (1)
Answer the question: what signs of pathology an Al service should be able to identify, how to name them, and what classifications to use (2)

Forming:

*  Developed by experts in the specialty

*  Based on: clinical guidelines, approved classifications, and publications (3)
*  Approved by the Scientific Committee on Problems

30BbIe AMarHOCTMYeckue TpeboBaHusA K pesynbTatam paboTsl MN-cepeucos
BbIABNEHUA M3MeHeHWI B nerkmnx npm COVID-19 no gaHHbIM KT

5

)

10

—> KAuHMueckan MoaroToBUTENbHBIA 3TaN OCHOBHOIA 3Tan dopma
(peTpocnekTusHOe UccnepoBaHue) (npocnexkTuBHOE McCnef0BaHUE) — NPU3HAKM, CopepaHue oTBETa dopmar oTBeTa | NpeaoCcTaBNeHuA
HaumenoBanue || 3agaua, pewaemasn
Wi-cepaucam — NPU3HAKK UCCNefoBaHUiA ANA KOTOPbIX 0XUAAIOTCA NONOKUTENBHBIA U WUU-cepBuca WUU-cepBuca oTBeTa
KanubposouHoro Habopa gaHHbIX OTpUUATENbHBINA pe3yabTaTbl pabotel UU-cepBuca WU-cepeuca
KomnbioTepHas 21035127 =1 L a— > ECTb NpU3HAKK Natonorum: 06sa3aTenbHO — BEPOATHOCTH Yucno Apache Kafka
ToMorpadus W A% NOPaMeHW NErkux, BbI3BaHHbIX Message +
opraHos orpapuyecKkmx 1. UHPUNbTPaLWMA Nero4Hon NapeHxXMMbl No TUNY «MaTOBOrO CTEKMA» C 0BeWX CTOPOH, COVID-19 (npu3HaKm 13 cnicka A) DICOM SR
W KNETKK | NDU3HAKOB, npenmyLLeCTBEHHO NeprdepU4ecKoin NoKaNKU3aLmK, C HaNMYUEM MK B OTCYTCTBUE
p & ik D ‘P B unm, VT O6Aa3atenbHO — Knaccupurauma | Knacc Apache Kafka
KOPPE/UPYIoWUX C MHOUNLTPALMKM NEeroYHO NapeHXMMbl NO TUNY KOHCONMAALMM C NONOKUTENbHBIM )
nopaxeruem IDM3HAKOM BO3AVLIHON BHOHAOFDAMME! CTENEHU TAKECTU NOPAKEHUA NOPaMEeHUA: Message +
2 P Ay p_, P . . . Nerkux no kateropmam «KT 0—4» | KT-0—eepoaTtHocts | DICOM SR
Nerkux npu 2. MHGUNbTPaALMA NEro4HOA NapeHXMMbI MO TUNY «ByNbIKHOW MOCTOBOWY (yTONWEHWe
“ C YKa3aHMeM BEPOATHOCTH (4mcno)
KOpOHaBsMpycHoOU MEMA0/bKOBOr0 MHTEPCTMUMA Ha GOHE «MATOBOTrO CTEKNA») C 06emx CTOPoH,
= OTHECEHMA K Kax40oMy M3 KT-1—BepoATHOCTL
UHbEKLN npenMmyLLecTBeHHO Nepupepruyeckoin NoKanu3aLuu, C HAAMYMEM UK B OTCYTCTBUE KNACCOB (uvcna)
(COVID-19) MHGUABTPALMKM NEFOYHOM NAPEHXMMbI NO TUMY KOHCONMAALLUM C NONOHKUTENBHBIM KT-2— BeposHocTs
NPU3HAKOM BO3AYLWHOW BPOHXOrpammel. (uvcna)
B. (MCKAOYMTENLHO ANA NOATOTOBMTENLHOMO 3Tana) KT-3— BeposTHoCTS
1. NonoxuTenbHbie pe3ynbTaTbl N1abopaToOpHON BEPUBUKALMKM KOPOHABUPYCHOW MHBEKLWK (ueno)
(COVID-19) npu nomoluu MUP-TeCTUPOBAHKA. KT-4—
2. YcTaHoBNEeHHbIit auarHo3 U07.1 (KopoHaBupycHas MHGEeKLUs, Bbi3BaHHasA BUpycom COVID-19, BEPOATHOCTS
BUPYC MAEHTUGULMPOBAH).
PYC MAeHTUGULMP ) (aucno)
[NA OTHECEHWA UCCNEA0BAHUA K NAaTONOTMKU 4OCTATOYHO OAHOMO M3 NPU3HAKOB. ObasatenbHO — nopaxeHue (%) | Yucno Apache Kafka
napeHx1mbl OTAENbHO ANA Message +
* Ha HaTMBHbIX M306paKeHUax KaMaoro Nérkoro DICOM SR
HeT npu3HaKkoB NaTonorum: O6nasatenbHO — nokanusauna | KoHtyp/macka DICOM
HeT HM 0IHOTO NPW3HAKa M3 NepeyHa A HalAeHHbIX NaTONOTMYECKUX
Hax040K

C. B. CmeTaHuHa [u ap.] // Cepua «/ly<iume NPaKTUKKM Ny4EBOA U MHCTPYMEHTANBLHOM AMarHOCTURM». — Bbin. 65. — M. : TBY3 «HMKU AWT A3M», 2020.—- 80 c.
— URL: https://tele-med.ai/documents/500/19_/IY4EBAA__AMATHOCTUKA__KOPOHABUPYCHOWM__BOME3HW.pdf (aaTa obpaeHus : 24.05.2021).
2. MunucTepcTeo 3apaBooxpaHerus Poccuitckoi degepaunu. BpemeHHble MeTOAMHECKUME peKOMeHAAUNK. NPodKUNaKTHUKa, ANArHOCTMKA M Ie4eHHe HOBOM KOpoHaBMpycHOW nHdekuun (COVID-19). Bepcua 15 (22.02.2022)

J
WUCTOYHWUKKN:
. JlyyeBan AMarHOCTWKa KOpoHaBWpycHoi BonesHu (COVID-19): opraHusauma, METOAO0NOMMA, MHTEPNPETALMA Pe3y/IbTaToB: METOAWYECKME pekomeHaaumm / coct. C. M. Moposos, [. H. Mpouexko,

telemedai.ru
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Fundamental Principles of Standardization and Systematization

telemedai.ru

of Information on Datasets

Innovative Technology for Structuring and Systematizing the Management of
Medical Datasets for Instrumental Diagnostics:

E = Terminology

Registry Structure for Medical Instrumental Diagnostic Datasets

Classification of Datasets according to the Purpose of Their Creation

Classification of Data Verification Methods

Principles of Naming

I | Approaches to sampling E&E | An analysis of
SEaty | for quality control of aiin Reoxfm: | global experience
& | biomedical research s | in regulations Vasilev etal, 2023, DOI

10.21045/1811-0185-2023-4-28-41




Dataset library (mosmed.ai)

MK o1 HABOPbI JAHHBLIX KNMWHWYECKWE UCTILITAHWUA

.*" Ha6op panHbix MosMedData: COVID19_1110:

LUMTUPOBAHUSA)

MosMed - HaGopbl AanHbix

Habopbl faHHbIX

BbICTPbIA NOUCK

Bocnonbayireck NoMCKOM m

S wuHbii KabuHeT

CKAYATb

] Hatop gaHHbIx KT, MM,
. ] PI/®T ¢ uensto cend-
TecTupoBaHusa M-
cepcvMBOB ANA NoOUCcKa

MeTog, BEpUdUKALMIA NpU3HaKoB
il poBeneHWe UarHOCTUYECKOro TeCTa C np HOpHTeTHle
Boree BbICOKOWH TOHHOCTbIO .,
naTonornm
MpoBefeH1e TOro Me UCCNEeN0BaHHA B
OUHaMUKe
OTBET Ha NPOBEOEHHOE NIEYEHHE KT +2
MoCTaBNEHHBIA KIMHU4ECKII AMarHO3 @
3KCMEPTHARA OLiEHKa pa3MeTkM (1 akcnepT
NUBO KOHCEHCYC)
AHANU3 KOPPENALMOHHLIX XaPaKTEPUCTHK
curHana
HO
YcnoBwa goctyna: EOK TOKAN
MpuopuTeTHele MynsTH
& OrPAHMHEHHDIN (MO COFNALIEHMIO) naTonoruu
© NYBNUUHbIA Cend-tecT 3anwceit: 73

& 3AKPBITBINA (C NYBAMYHBIMU NPUMEPAMM)

2a US_US_TWINKLING_SC_1 °
Ha6op fnaHHbIX Y3W
thaHTOMa ¢ Uenbio
obyuerus MA-cepeucos
Nns onpeaeneHns
NpU3HaKoB MepLiaroLLIero

apredakTa
é: Y3

HO30NOMMYECKAA  AHATOM A
ELVHMHLLA: JIOKATM3ALNS
Pak monoyHoit  ®anTom ¥3[]
wenesbl,

HeponuTHas,

ypeTponuThas

0¢ 3anucen. oy

. ’ ® 20

]

Habop aaHHblx KT OFK ¢
uensko obyvyernma MA-
CepBUCOB ANA NOUCKa
npusHakos COVID-19

KT

%,

FMHECKAA AHAT!

HHK NOK
0OVID-19 Opranbl
TPYRHOWN KNeTKH

omnzT

e VK 3anucen o 6
1110

telemedai.ru

4 & 7 @ 117
KT +2 o
Ha6op gaHHbix KT, MMT, PI/®JIT ¢ uenbto cend-TectupoBanmnsa K-
@ CepCMBOB [J/1 MOMCKa NPU3HaKOB NPUCPUTETHBIX NAaTONOMMUIA
Ceng-Tect
MPUOPUTETHDIE NATONOrMA MYNbTU
------ KT, MM, Pl
CravaTb
Knuruyeckune napameTpsbi HasHauenne Pasmetka n sepudmkaums TexHu4eckmne napameTpbl

Llenesbie Ho30M0MMMN

Hanpaenenue 3xcnepumenTa (no Mpukasy): KT u/wnu HOKT opraHos rpygHoii KNeTKU ¢ Lebto ANarHOCTUKMA PasiudHbIX 3a60NeBaHuii, B T.4. paka
Nerkoro, KopeHasupycHoro 3abonesanua COVID-19, ccTeonoposa NO3BOHOYHUKA, MLIEMWYecKoi GonesHu cepgua, smausembl;, Mammorpadmus ¢ uenoio
AMArHOCTHKM Paka MONOYHOM Xenesbl, PeHTreHorpadua n/unu dnrooporpadua Nerkux ¢ Lebio onpefiesieHus PasnuuHbIX NaTonorui nerknx

Lienesan naTonorus/npusHak: COVID-19, 3nokayecTeeHHble 06pa3oBaHnA MOMNOYHON Xeneabl, MHGUNbTpauus/koHconmaauus, ucceMuHanma,

Knuhnyeckue napameTpbl  HasHaueHue  Pa3MmeTka BepuduKaLua  TexHWYeckue napameTpbl

Pasmetka

YpoBeHb pasMeTku: Viccnegoeanie, MsoGpaxeHue

Cnocobbl NpeApasMeTKu: HeT

XapakTep pasMmeTKn: BrHapHas

KonuuecTtso neinénos: 1

XapakTep neit6nos: BuHaphas (1 nen6n, 2 knacca)

YpoBeHb fleTanusauuu nenbnos: Viccnefosanme/cepus/u3o6pakeHie
Konnyectso knaccos: 2

HassaHus knaccoB: bez uenesoil natonornu- 0; C LeneBoi natonoruei-1

KDHTEPMM OTHECEHMA K Knaccam:
MM - 4 Wr; G - 8 W, P -17 wt; KT OFK - 7 wt; HAKT - 5 WT; 06lWee KonuuecTso: 41 Wt

Bepudukauus

MeTop BepudmuKaLum: MposeeHe JUarHOCTUYECKOro TeCTa ¢ 6oNee BbICOKOM TOMHOCTbIO, MOCTABNEHHBIN KNMHWYECKUA AUarHOs, SKCMepTHasn OLeHKa

pasmeTku (1 aKcnepT NNGo KOHCEHEYC)

12



Life cycle of Al service in medical diagnostics telemedai.ru

LABORATORY SETTINGS REAL SETTINGS (EXPERIMENT on COMPUTER VISION)
' b CALIBRATION '
DEVELOPMENT 3 SELF-TESTING testing

) @ :

Service ASSESSMENT ; : FUNCTIONAL Technological
* diagnostic accuracy testing MONITORING
* compliance with basic E
functional and diagnostic :
requirements ;

Service FEEDBACK Clinical
REFINEMENT MONITORING

* . \4
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------



Quality control methods

Compliance with basic Data exchange integrity Necessary supporting
functional requirements  between information information
systems

TECHNICAL TRIALS

Presence and integrity of the Fundamental defects (analysis of
additional series (labeled an incorrect anatomical area or
images) and DICOM SR (draft projection, labelling outside the
reports) target organ, alteration of the

original series)

telemedai.ru
Compliance with Detection of target Accuracy of labelling
basic diagnostic pathology (binary (outlining)
requirements solution)
CLINICAL TRIALS
Localization accuracy Accuracy of detection of all
pathological changes on the

image

14



Qualitative component of the matrix telemedairu
Y
AN\
OY AXis is a clinical assessment 100
(Prospective ROC AUC * 100) Development of diagnostic capacity High diagnostic and technical
Technical component Decline potential
Boundary "81" is a horizontal line
with a boundary value for the
clinical relevance of the "ROC AUC" A B
in accordance with methodological ;
recommendations (No. 43), equal 8
to “0.81* 100" C D
Low diagnostic and technical Technical stability
potential Diagnostic stagnation
N
0 > X
o : 90 100
Increasing diagnostic
accuracy
OX Axis is a technical assessment (100 minus % technological defects)
I 4
QZEEE”Q technicel Boundary “90" is a vertical line that reflects the mark of 10% technological defects, in accordance

with the Order of the Moscow Healthcare Department

15



Maturity matrix: open information at MOSMED.AI

O B4 https://mosmed.ai/ai/

LIEHTP AWATHOCTHUKM

Y TENEMEAVLIAHGI MNpoektei* MKOL MWcneitawmwa~ Habopel gaHHeix  Katanor MW cepeucoe  MyBnukaymmn

Il kBapTan 2024

100 1

NI P O 7R

70 "/ .

WROCAUC, ven. en)

KnuHu4eckan oueHka

50

40
75 a0 85 90 95 100
TexHWUeCKAA OUeHKA (BAMHULA MUHYE Y% TexHONorueckny ederkTos)

Rating methodology

As of 2023, a revised approach to assessing Al services has been implemented. This new methodology presents qualitative performance indicators for Al services within a maturity matrix, categorized

by modalities. The maturity matrix was developed and finalized by the end of 2022, with provisions for quarterly updates.

Bce

KT OrK komnnekc

s O

CVISIENLAB
SCELSUS"
AlDiagnostic
<3iie lhane

2 Boiitu

Chest-IRA™

CVL - Chest CT Complex

Uenbc KC KT OIK*

Al AnarHocTur KT OTK
KoMMneKc

TpeTbe MHeHue KT OTK
KoMnnekc*

telemedai.ru
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Moscow Experiment on the Application of Computer Vision
Technologies in Diagnostic Radiology

World's largest multicenter prospective clinical trial of Al in radiology

>16m >40 >150

Imaging studies modalities Healthcare Facilities
>30 - 380 >S50
Al developers datasets Al services now

2023 ——— > 2024

Special rates for Al analysis of X-ray studies have This Experiment has

been established in the Regional Compulsory been EXPANDED to
Health Insurance the regions of Russia

telemedai.ru

-1800

radiologists

> 200

Al servicesin S years

17



DICOM SR - text description of the study telemedairy

2020 2024

FaKnwueHHe:

HasHaueHue cepBuca BriAENEHbI NaTONOrMYECKHE UZMeHeHWA. BepoAaTHOCTE 1009

MoganbHocTb: ®I, Pl 0bHa Py#eHbl Cnedywme FPEHTFE!HDFPEIEPI-'V—IEE}{I-‘IE NMPHUIHAKK .
AHaToMuueckas o6nacTb: rpyaHas Knetka WMzMeHeHuA Nneepel

MauueHTbl: B3pOCNoOe HaceneHue

HazHaueHue: NOMCK NPU3HAKOB NaTONOrMi B Nerkux

MpoeKkuusi CHUMKa: NpsMas

SaKnw4yeHue

KnaTtune DYKOBOACTBO NnoJibsoBaTensa
+ 0§ OCTh AU LA ; BCKMY MZMeHe r
aBTOMaTWYeCKan CUCTeMa, BbiABAsAKWan 06nacTv Ha EEP"'HTHUCTE Ham:1'”:1ﬂ HE_TOHCEFH':IEC N M3MEHEHH
rPYAHOM KNETKW, B KOTOPbIX NpeAnonaraeTcs Hanuune naTonorui. BoiABNeHHble NnaTonoruyeckme obnacrum:
061aCcTH NOKaNN3YIOTCA KPAaCHBIMU KOHTYPaMU Ha CHUMKe. BEepOSTHOCTb Hannumns 1 Knacc natonorvy He onpegeneH
NaToNorUM XapaKTepuayeTCs YUCAEHHbIM 3HaUEHMeM B NOANUCH K CHUMKY. 2. UHMNBTPaLms/KoHCONMaaLmMs
3akniouenue BepORTHOCTb NaTONOIMUYECKUX M3MEHEHM - 3. MnespanbHbiii BoINOT

0.78 Lo
Konn4YecTBD BbIABNEHHEIX NATONOrMYeCcKHX MZMeHeHWM: 3

KpaTkoe pyKOBOACTBO NoJib3oBaTenNnA OnucaHme

BbIAENEHHbIE W3MEHEHWA 0PraHoB pr’,El,Hi'll-"'l KNeTKW OTMEeYeHbl Haxogka EFN, MNneepanbHbii BbINOT (3eneHblil KOHTYP) C BepoATHOCThio 0.12; MKB: Al5, Al6, C34-39, J10-18,
180-84, 194, 198, 700, Z12, RO9
MHeBMOTOpaKC (KpacHbIA KOHTYpP) C BepoAaTHocTbio 0.93; MKB: 527, Z00, Z12
nTbn‘-i KOHT',a'p'l C BepoATHOCTbIO 0.34; M  AlS, Al6, C34-39, 0, Z12, RO9
OHTYP) C BEpPOATHOCTLIO O MKE: AlS, AlG,

|'||:!F|r-1u'n,rr0anL- OM C IUIHT",I'pI M, 0r|:r:-|H|.1I-||.1Elaer|_|,|-1rr1 COOTBETCTBYHOLLMIA

EblgeneH

BepoATHOCTE HANWYKMA BEIABNEHHOID W3MEHEHWA HAX0AWTCA B NOANWCKH K

Ka¥ a0l HaxogKe.

CepBWC He YBEOOMNAST, eCcn MCCNefoBaHne NpoBefeHo TEXHWYECKM HEBEPHO. oaKa CA ] M WK C YPOBHEM XWOKOCTH (OpaHMXeEBblll KOHTYP) € BepoATHOCTbID 0.28; MKE:
ROS

JaxKnruyeHue E‘,ep ATHOCTE HANWM4YKMA NaTonorMyYecKoro { oM, b naauua {KC']:'H'-I HEBbIH KC'HTYPII- C eepoATHOCTRKD 0.91; MKB: Al5, Alb, C34-

W3MEHEHUA OPraHOB rPYAHOIR KNETKM B A3aHHOM MCCNenoBaHnM 42% 39, J10-18, J80 4, JgE‘r ! 2, ROS ) . o
B A e 20 Darcant Haxonka DSM, [ly WHaUMA (DMONETOBLIA NPAMOYroNbHUK) C BEPOATHOCTLIO 0.48; MKB: AlS5, Al6, C
" ! J10-18, Z00, Z12, RO9
«Haxoaka 1»
SaknueHne BepoATHOCTb HaNWUWA NaToNOrMUYECKMX M3MEeHeHUi OpraHoB rpyaHoi

KNEeTKW B AaHHOM Mccneaosaduu 0.86




DICOM SC - additional series with contouring pathological changes telemedsiru

2020 2024




ESUItS telemedai.ru

LETEBAN NATONO HE CNPERENERA CELSUS RIS TN TONOTYR Crv 271 LS5 W

P
O6nacTb LEeNesoi NaTonorm BoleneHa KpacHoiM 60
BeposTHoCTe naTtonorkum - 0,95

CTopoHa L: CTPYKTypa MONOUHO# Xenesbl No ACR - A, MONOUHAR Xeneza NPakTHUSCKU NOMHOCTbI0 KMPOBOH NNOTHOCTH. MaMmorpadua o6nagaeT BbicoKoi
YYBCTBUTENbHOCTbHY

BEPDRTHOC’TI:- HaINWUWA 3MI0K3YECTBEHHDIX M2MEHEHVIT B MOMTOYHON Xen -0,95

Mpoekuua: CC

OnpeneneHbl:

3N0OKAUECTBEHHbIA KaNbLWHAT, BEPOATHOCTh HaXodKK - 0,70, BEDORTHOCTL 2N0KAUECTBEHHOCTH - 0,70, NAoWaas 7740 KB. MM, BbICOTa = 90 MM, WMK|
3N0OKaYECTBEHHOE HO pasoBaHUe, BEPOATHOCTb Ha - 0,68, BepoATHOCTb 3N0KauecTBeHHoCTH - 0,68, nnowaab MM, BbicoTa = 20 MM,

23 MM

= Original Images
OnpegeneHbi:

3N0KaYECTBEHHBIN KaNbUMHAT, BEPOATHOCTS HAaxoAKK - 0,67, BEDOATHOCTL 2N0KAYECTBEHHOCTH - 0,67, NNowaas 9120 Ke. MM, BoICOTA = 96 MM, WHPMHA = 95 MM

CropoHa R: CTpyKTypa MONOYHO# xenesnl no ACR - A. MonouHas xenesa NpakTUYeCKW NOMHOCTLIO KUPOBOA NNOT Mammorpadus obnanaer Bbicokoid
YYBCTBUTENBHOCTEI

BEepOATHOCTb HAaNMYWA 3N0KaYECTBEHHBIX M3IMEHEHWIH B MONOYHON Xen -0,34 ] Al - | a b e | e d | m a g eS

Mpoekuma: CC

OnpefeneHbl:

[NobpoxauecTeeHHoe HoBoobpasoBaHue ((PUBPO3HO-KUCTOZHAS MACTONATWRA), BEPOATHOCTD Has nnowaab 5115 K8. MM, BbicoTa = 93 MM, LIMpUHA
MM

j - Al Short Report (DICOM SR

)BaHHE, BEPOATHOCTL HAX0AKHM - 0,18, nnowagb 48 KB. MM, BLICOTA = 8 MM, WIMPHHA = & MM
1e (b ) C > M 36, nnowaab 5952 K8. MM, BbicoTa = 96 MM, WKpUHa

OLeHKa KaTeropuu no AMarHoCcTHUeckoi wkane BT
MHWHF OLEHKA KAaTEropiM: ANf NpaBod MOMOYHO

3akno4yeHue:

BepoATHOCTb NaTonorvw - 0,95.
OLeHKa KaTeropuM no AUarHocTHUeckoil wiane BI-RADS: ana npasoit MonouHoil xenesbl BI-RADS 2, Ana neeoii M HOW xenezbl BI-RADS 4
(PMHMHT OLEHKA KaTeropuu: AnA npasod Mo enessl BI-RADS 2, AnA Nesoi MONo4HO# xenessl BI-RADS 0

Cropona L: Tun nnoTtHocTi no ACR - A,
BbifiENEHbI NPUZHAKK 2N0K3YECTBEHHbIX W3MEHEHWA B NIEBOI MONOUHON

TopoHa R: TUN NAoTHOCTH no ACR - A,
HPWEHBI’.M 3N0KAYECTEEHHDIX WZMEHEHWIA B npas MONOYHOW Xenese He BbIABNEHb




Routine use of Al
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Al-Assisted Double Reading Covered by Universal Health Coverage telemedir

In 2023, Moscow became the first Russian region to implement
Al-assisted breast cancer screening with radiologist review
(as medical service in Universal Health Coverage)

15%

&
' reduction in report turnaround time
.| 88%
i decrease in overall production process duration
o | 654731
3 Al+Radiologist co-readings performed in 2023-2024
o | 32%
e reduction in operational costs
m Al-assisted breast cancer screening demonstrated a 0,1%

underdiagnosis rate
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Autonomous Triage of Screening Chest X-ray telemedairy

«Normal» Medical record by Al

B B

Patient Fluorography Al
Mammography = sensitivity — 100%
» specificity - 60-70%

[F
K| — Ei@
«Abnormal» Interpretation and
reporting by radiologists

23



Impact of Autonomous CXR Results Triage

LleneBaa natonorma He BbiAB/IEHA

Vasilev YUA, Sychev DA, Bazhin AV, Shulkin IM, Vladzymyrskyy AV, Golikova
AYu, Arzamasov KM, Mishchenkao AV, Bekdzhanyan GA, Goldberg AS,
Rodionova LG. Autonomous artificial intelligence for sorting results of
preventive radiological examinations of chest organs: medical and economic
efficiency. Digital Diagnostics. 2025;6(1):5-22.

DOI: https://doi.org/10.17816/DD641703.

telemedai.ru

World's First Implementation of Autonomous Triage
for Mass Preventive Screening Results

%

N\

575 549 CXR studies underwent autonomous
triage in 2024

54,8% reduction in radiologist workload
(no human interpretation required)

Triage accuracy reached 99,95%

Financial costs were reduced by 43,7%

24


https://doi.org/10.17816/DD641703

Subcommittee 01/TC 164 ‘Al in Healthcare': Structure

TC 164

'‘ARTIFICIAL
INTELLIGENCE'

SC 01
‘Al IN HEALTHCARE'

Center for Diagnostics &
Telemedicine

44

MEMBERS

program for the development of national standards
introduction of international and regional standards
scientific, technical, legal and regulatory assessment of draft
standards

endorsement and establishment of task teams within the

Subcommittee S 42 ‘Artificial Intelligence’ (ISO/IEC JTC 1
'Information Technologies’)

projects and proposals for the development of international
standards

issuing conclusions on feasibility of international, regional,
national standards and codes of practice of foreign states

telemedai.ru

Key members of the
Subcommittee:

. 24

agencies and
companies

v +20

external experts
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GOST R national standards under way in 2025 telemedair

General requirements for Al in

- Big data Al Clinical Trials and MD Certification
medicine

Al systems in radiology Analytics and forecasting Clinical Decision Support System

Telemonitoring

2024 I TOTAL 15 GOST R standards I 10 final versions F 5 pilot versions

2025 I TOTAL 6 GOST R standards } 6 final versions

26



Recognizing and Progress of the Moscow Experiment: MosMed.Al telemedairu

President of Russian Federation V.V. Putin visited the Center for Diagnostics and Telemedicine

27



State-wide Scaling: MosMedAl telemedairt

~5m

studies processed

regions are connected -~ 1 3 0 0
to the platform

health facilities

= organizational and methodological support, alongside quality assurance measures
= digital infrastructure modernization for radiology workflows 5

= outcome validation required .
types of studies

28
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GPTing or not GPTing
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LLM/GPT successfully passed the medical exams telemedairu

v for admission to medical practice
v" obstetrics and gynecology

v orthopedics

v urology
v' general surgery

v" otolaryngology

v" pharmacy

v’ dentistry

v' psychiatry Average correct answers to 70% of

. uestions
v' nursing (haha) d

Jin HK, Lee HE, Kim E. Performance of ChatGPT-3.5 and GPT-4 in national licensing examinations for medicine, pharmacy, dentistry, and
nursing: a systematic review and meta-analysis. BMC Med Educ. 2024 Sep 16;24(1):1013. doi: 10.1186/s12909-024-05944-8.
Liu M, Okuhara T, Chang X, Shirabe R, Nishiie Y, Okada H, Kiuchi T. Performance of ChatGPT Across Different Versions in Medical Licensing
Examinations Worldwide: Systematic Review and Meta-Analysis. J Med Internet Res. 2024 Jul 25;26:e60807. doi: 10.2196/608%7.



The same people who criticize the Unified State Exam talk about a
success of GPT

telemedai.ru

Well, what does it mean, "passed"? ... It picked up the answers from textbooks.

And what about a patient examination, practical skills, and clinical data?
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Purpose and objectives of the study telemedairu

PURPOSE

Substantiation and development of a prototype system for automating the basic radiologist's workflow (Al assistant)

based on the large-scale generative models

OBJECTIVES
1) To analyze existing approaches to the LLM application in diagnostic radiology, including the assessment of their capabilities and
" limitations

2.) To substantiate functions of the Al assistant to a radiologist, taking into account the clinical context in outpatient and inpatient
settings

To develop a methodology and tools for assessing the LLM quality applied in healthcare
To conduct LLM testing and selection using the developed methodology

To develop a methodology and tools for creating and verifying datasets for testing and assessing LLM quality in healthcare

DHAH D H W

To substantiate the optimal architecture of the Al assistant to a radiologist by testing and selecting LLM using the developed
methodologies

7.) To develop a software prototype, conduct pilot testing, and evaluate its effectiveness

32



Author's set of metrics for assessing and selecting LLMs

Formal criteria

Technical (semantic)

metrics

Expert assessment by
radiologists

telemedai.ru

Tool CheckKlist*

Composition = Architecture type

= Open access

= Size

= Relevance

» Adaptation to the
Russian language

= Ability to work with a
large context

ROUGE-1, ROUGE-2,

ROUGE-L
BLEU, METEOR,
BERTscore
Scripts for
calculation*

Handbook of
calculation methods
Dashboard*

* Original scientific development of the Center for Diagnostic and Telemedicine

ELEGANCE questionnaire
(Expert-Led Evaluation of
Generative Al Competence
& Excellence) *

Validated domain

questionnaire™:

= relevance

= extensiveness

= gppropriateness

= coherence and structure

= grammar and
terminology

= hallucinations

= completeness

= redundancy

LLM judge Assessment
summary
Justified model = Normalized metric
selection* score (NMS)*

Questionnaire for
automated control*

Questionnaire
composition*
relevance
completeness
redundancy
coherence and
structure
grammar and
terminology
hallucinations

Clustering

33



Methodology of comparative study and selection of LLM

(N

Primary screening
(checklist)

vV

Quantitative and qualitative analysis

telemedai.ru

(h=203])

Standardized set of semantic metrics
(ROUGE-1, ROUGE-2, ROUGE-L, BLEU, METEOQR,

BERTScore)

A4
fos
Analysis by a medical Expert
(validated questionnaire «ELEGANCE»,
reference dataset "ND_44"

|

8

LLM-judge analysis

(adapted questionnaire, reference
dataset "ND_44")

LLM rating

(stage-based calculation of the normalized metric

score and LLM clustering)

(n=3]
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LLM clusters

LLM judge

Qwen3-14B-nt

Cluster 2 "Average"

Cluster 3 "Worst"

Qwen2.5-32B-Instruct_Q4

RuadaptQwen?2.5-32B-Pro-Beta_Q2

Base (core)

Qwen3-14B-nt

telemedai.ru

Cluster 2 "Average"

Cluster 3 "Worst"

QwQ-32B_Q4

Qwen2-7B-it

Qwen3-14B_Q4-nt

T-pro-1.0

cogito 32b_Q4

Qwen3-14B_Q4-nt

Qwen2.5-14B-Instruct

Phi-4-mini-instruct

THUDM_GLM-4-32B_Q4

Qwen3-4B

Mistral-Nemo-Instruct-2407

THUDM_GLM-4-32B_04

Qwen2.5-32B-Instruct_Q4

granite-3.2-8b-instruct

Qwen3-32B_04

gemma-3-27b-it_Q4

saiga_nemo_12b

Qwen3-32B_Q4

T-pro-1.0

deepseek-v2_16b_Q8

Qwen3-30B-A3B_Q4

RuadaptQwen2.5-32B-Pro-
Beta_Q8

gemma-2-27b-it

Qwen3-30B-A3B_Q4

Qwen3-4B

Llama-3.2-3B-Instruct

Qwen3-32B_Q4-nt

gemma-3-27b-it_Q4

Qwen3-32B_Q4-nt

gemma-3-12b-it

gemma-2-9b-it

Qwen3-30B-A3B_Q4-nt

RuadaptQwen2.5-32B-Pro-Beta_Q8

Qwen3-30B-A3B_Q4-nt

Vikhr-Nemo-12B-Instruct-R-21-
09-24_Q04

DeepSeek-R1-Distill-Llama-Q4

Qwen3-14B

gemma-3-12b-it

YandexGPT-5-Lite-8B-instruct_Q4

llama3.1-8b

Qwen3-14B gemma-3-12b-it_Q4 Qwen2-7B-it
YandexGPT-5-Lite-8B- llama3.1-8b Phi-4-mini-instruct
instruct_Q4

Mistral-Small-3.1-24B-Instruct-
2503_04

Vikhr-YandexGPT-5-Lite-8B

Qwen2.5-72B-Instruct_Q4

GigaChat-20B-A3B-instruct-v1.5_0Q4

Mistral-Small-3.1-24B-Instruct-
2503_04

Vikhr-YandexGPT-5-Lite-8B

granite-3.2-8b-instruct

Qwen3-8B

Qwen?2.5-7B-Instruct

Qwen?2.5-72B-Instruct_Q4

GigaChat-20B-A3B-instruct-
v15_04

deepseek-v2_16b_Q8

Llama-3.3-70B-Instruct_Q4

DeepSeek-32B

Qwen3-8B

Qwen2.5-7B-Instruct

Llama-3.2-3B-Instruct

Llama-3.3-70B-Instruct_Q4

DeepSeek-32B

Qwen3-14B_Q4

phi-4

QwQ-32B_Q4

Qwen2.5-14B-Instruct

cogito 14b_Q4

granite-3.3-8b_Q4

Qwen3-14B_Q4

phi-4

cogito 14b_Q4

RuadaptQwen?2.5-32B-Pro-Beta_Q2

cogito 32b_04

Mistral-Nemo-Instruct-2407

saiga_nemo_12b

gemma-2-27b-it

gemma-2-9b-it

DeepSeek-R1-Distill-Llama-8B_Q4

granite-3.3-8b_Q4

Category Number of parameters, billion pcs. Context window, thousand tokens License
Mistral-small-24b LLM judge 24 128 Apache 2.0
Qwen3-14b Core 14 128 Apache 2.0
Qwen3-32b-04 Core 32 128 Apache 2.0
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™ N\ LEHTP AVATHOCTVIKM
L - W TENEMEULHDI

MCKYCCTBEHHbIN UHTEJTIEKT
B NIYYEBOW OUATHOCTUKE:
PER ASPERA AD ASTRA

MoHorpadua nog pegakuunen

I0.A. BacunbeBa n A.B. BnagsumMupcroro

MockBa, 2025

FocyfapcTBeHHOe blogMeTHoe yupesgeHue 34paBooxpaHeHia ropogs MocKBs!
«HayyHO-NpPaKTUYECKUIN KNMHNYECKUIA LIEHTD AUArHOCTUKU U TeNeMeAULIMHCKUX TEXHOMOMniA
[lenapTtameHTa 3npaBooxpaHeHus ropoaa Mockebi»

Section on LLM in Medicine and
Al Assistant Development

October 9-10, 2025
itmcongress.ru

telemedai.ru

36



CENTER FOR DIAGNOSTICS
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\IM’I/ MOSCOW
G HEALTHCARE

THANK YOU FOR YOUR
ATTENTION

npcmr@zdrav.mos.ru +7 (495) 276 - 04 - 36 telemedai.ru
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