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JlyueBaa AMNArHOCTUKA B CKPUHUHTE

PaK monoyHomn xenesbl
Pak nerkoro
KonopekTanbHbIN pak
TybepKynes

OcTteonopos

Pak Hpe,ﬂ,CTaTEHbHOVI Kenesbl

Mammorpadua, TomocuHTtes, Y31

Hu3sKkoao3Haa KomnbtoTepHaa Tomorpadusa, MITKT
KT-konoHorpadus

PenTreHorpadusa (batooporpadus)
HeHcutometpusa (QCT nnum DXA)

MPT npeacratenbHOM Kenesbl
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ckomkoso  COLLMANBHO-3KOHOMMYECKUN 3PPEKT CKPUHUHTA  orommmvoci

CTpyKTypa 3aTpaT B 3aBMCMMOCTU OT AaBHOCTH Cpeanue 3atparbl Ha 1 naynenta PMX, py6
nocTaHoBKM anarHosa PMX B 3aBMCUMMOCTU OT cTaauu 3abonesaHus

100% 450000 -
90% - 400 000
NMPUMEP PMX 80% - 350 000
o/ |
Mpamble 70% 73% 25 300000 -
0,
. MeaNUMHCKNE 60% - 250 000 -
3aTpartbl 50% -
. MpsAmbie 0% - 200 000 -
HeMeaMLUMHCKME 150 000 -
3aTpartbl 30%
20% - 100 000 -
. Yuwep6 BBIN 10% 50 000 _ .
0% 0 _ - E—
Bce Bnepsble OuarHos PMXX | ctagus II cragus Il OwnarHos
BbISIBNEHHbIE NAaUMEHTbl paHee 2014 r. cragus C'ra.quﬂ paHee
cPMXB2014r 2014r

MpAamble MeaAULMHCKUE 3aTPaTbl B OHKONOMMM 0ObIYHO Bbille BCEX OCTa/IbHbIX BUAOB
3aTtpart. /leuntb nepsble ctagun 3HO 3SKOHOMUYECKM BbIFOAHO.
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CKPUHUHIOBble NPOorpammbl HYKHbi!
Pe3ynbtaTtbl nporpammbl CKpuHUHra PMXX HecucrematusupoBaHHble 06cnegoBaHua
B r. Mockse 2004-2012 rr. 340pPOBbIX }KEHLWMUH*
Ob6cneposaHo 3 751 004 340p0BbIX KeHWMH 40-60 net (AncnaHcepu3aunmn HaceneHus)
3,5% 0.3% 1,2%
, 0,7%
—\ /o" , ‘

®insitu
m|cCT
mllcT
mlllcT.

m|VcT

BbiBoA:
CkpuHuHr PMX yBennumuBaert BbiABNAAeMOCTb 3abos1eBaHUA Ha PpaHHUX CTaaUAX

* Poxkosa H.UN., Pacckaszosa E.A. CKpuHuHe
0014 paHHeli duazHocmuku PM, 2014



Co3gaHue ropoacKkux

MamMmonorm4yeckux ueHtpos (FML)

1-1 3Tan

NpoBeneHne
MMT
NepBoe
yTeHne MMTI

AL,

BTopoe uteHune
MMI
Y3U, buoncusa

lopoackon

MaMMOSiorM4eckum
LeHT

(Ha Ga3ze Kﬂle, n M)

3-1 aTan

JleyeHune

OHKocTaunoHap
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[MepBble pe3ynbTaTbl NPOEKTa @

MOCKOBCKUI CKPUHUHT pPaKa MOJIOYHOW Xesne3bl PR et o1
13298 1920 1121 44
mMammorpadwui NauMeHToK C NPULWAN Ha BblABJIEHHbIX
B rpynne p1cka BiRADS 0 noobcnenoBaHue 6eccMMNTOMHBIX PaKoB

‘ MOJIOYHOU Kenesbl

bonee 3-x cnyyaes PMX Ha 1000
/'"\\ 6eccMMNTOMHDbIX *KeHLWMUH!
@CKOBCKMVI CKPUHUHT
-~ PaHHsag ,D,?aI'HOCTMKa paka
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" [le pBble Pe3y/ibTaTbl MPOEKTA PAavionorA MOCKGH
Pe3synbraTtbl o
MNokasatenu 33 4.5 MecC. % BbINOJIHEHUA HOPMATHBA
Konunuectso 5
MMTr-uccneposaHui 13298 66,5 %
Konuuectso nauuneHtos c BiRADS 0 1920 144 %
9% om acex MMI 14,4 % (rmnepamarHocTmKa)
M3 Hux poobcnepgoBaHue NpoBeaeHO 1121 58,4 %
KonuuectBo BbiABAeHHbIX PMMX 44
41%

PMM} Ha 1000 MMTI

3,3 Ha 1000



EUSOMI

MpoaonXntenbHOCTb

ABKa

Bo3pacrt
MUHTepBan

PMX Ha 1000 MMT

CHM»KeHue
CMEepPTHOCTU

AnoHus

17 net

34,2%

50-69 net
2 roga

?7?

19%

CLIA

26 net

74%

40-74 net
2 ropa

36%

Pe3ynbtatbl CKpUHUHIa PMX B mupe

HupepnaHabl

27 net

80%

50-74 net
2 ropa

6,8

37%

&)
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MockBa

5 mec.
7 %

50-69 net
2 ropa

3,3



10 ropoacKkux NposeseHo 4762 HOKT- 57 6eCCMMNTOMHbIX
NONMUKANHUK MCCI'IELI,OBaHMﬁ B rpynne pucka PaKOB NIerkoro

Donsa | ctrapuu paka nerkoro
B CKPUHMHre B 2 pa3a 6onbLue,
yem 6e3 CKpUHUHra.

MockBa 2016 r (6e3 CKpUHWUHra)
paHHKe ctagmmn 30% (I v Il ctagms)

Pe3ynbTaTbl NEPBOro roga NPoeKTa
MOCKOBCKUIMN CKPUHUHT paKa nerkoro ndkt.ru

Kon-Bo HOKT ana BbisBneHuna 1 Hactorta BCTpedaemocTu paka
paKa nerkoro < 86 nerkoro 1,15%

MOCKOBCKMIA CKPUHWUHT paKa IerKoro -
paHHWe ctagnn 58%



yqeGHO-KOHCVAbTaHMOHHbID

oTAeA:
KOHCyAbTaLI,l/II/I 3KCI'IepTOB

AyaunT
O6yqume

EAnHbIM pagnonornyecknm

MHPOPMALIMOHHbIN CEPBUC

Pa.quonorun M°j7

I%Il

EPMC
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(
OpraHusauuoHHo-

METOAUYECKUMN OTAEA:

OHnaatH MoHuTopuHr (Dashboard)
Cratuctnka: cbop n aHaAmn3
KoHTpoab 3arpysku TMT

~

_/

U306pakeHunsa, onucaHuA, 3aKN04eHna — > 1 300 000 Bcero, > 2000 uccnegoBaHuii B AeHDb

B

3 N3T/KT

)

5 ¢ntooporpados

77 MmeaNLUHCKNX
opraHusauumn

135 peHTreHonoros
22 3KcnepTa

236 nabopaHToB

15 peHTreH annapaTos




MOCKOBCKUN CKPUHUHT. [TnoTHbIKM npoekT HAOKT 2.0 @
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C/ny4yamHble HAaXOA4KU B CKPUHWUHTIE paKa Nerkoro

Oyaru B IeTKux

ocorores 007

PaclumpeHue neroyHoro cTeona AHeBpuU3Ma aopTbI

MnoTHOCTL NeYeHu

KopoHapHbI# Kanbuui

Opyrue cnyyaiiHble HaXoAKu

CKPUHUHT paKa Nerkoro — 3To HOBas «TOYKAa BXOAa» AN1A rpaxKaaH,
HenoceLarLWnX ropoacKue NOAUKIANHNKNA.



Pak nerxkoro

Mnan 2018: HAKT 2.0

Imdusema — oueHka XObB/N

o)

PAINONOINA MOCKBbI
VATHOCTRA BYAVLETD

I
. AHeBp13Ma aopTbl

PacwupeHue ner. cteona

NeHcutomeTpua Kocten (QCT)

KopoHapHbI# KanbLUHO3

[eHCcUToMeTpuA neyeHu




[MoarotoBKa M3o0bparKeHUA K NpOCMOTPY @)
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UcknioueHune cocypos n3s HAKT noBbiwaeT cKOpPOCTb MHTEpripeTaummu Ha 26%

Detecting lung cancer on CT with and without CAD
N Radiologist with
Radiologist CAD p-value
Al Lt 63.3% 77.3% 0.000073
curve
‘ Sensitivity 64.5%

80% 0.000025
Specificity 89.9% 84.4% 0.0025

132.3

Interpretation time
seconds

98 seconds <0.01

g.
g.

‘ AJR, March 2018, Vol. 210:3, pp. 480-48



http://www.ajronline.org/

[MporHo3npoBaHMe XxapaKkTepa Haxo40K 9
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Mogaenb UN (n306parkeHne + KIMHUMYECKUue + aemorpaduyeckue AaHHble) No onpepeneHUo 06poKayecTBeHHbIX 04aros B
HAKT nerkmnx nydwe moaenm Brock.
AUC Al anroputma 0,983 npesbiwaetr AUC mogenu Brock 0.797, npu p <0,001.

BrOCk Age years v
Sex " Female (0.6011)

Male (0)
i Family history of lung cancer | | (0.2961)
~ Emphysema || (0.2953)
Nodule size mm v
Nodule type ' Nonsolid or ground-glass (-0.1276)
Partially solid (0.377)
Solid (0)
Nodule in upper lung |/ (0.6581)

Sensitivity: 96.9% Positive predictive value: 93.9% v
Specificity: 93.3% Negative predictive value: 96.6% Nodule count | | | # v
Area under the curve (AUC): 0.983

Spiculation [ (0.7729)

https://www.auntminnie.com/index.aspx?sec=rca&sub=ecr_2018&pag=dis&ltemID=120086
McWilliams A, Tammemagi MC, Mayo JR, et. al. Probability of cancer in pulmonary nodules detected on first screening CT. N Engl J Med. 2013 Sep 5;369(10):910-9.
doi:10.1056/NEJM0al214726
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CpaBHeHMe C npeaplAyWUMKN payHAAMN CKPUHUHIA 0 .
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Fierce
@ Biotech
I\

FierceBiotech Fierce 15

Best new endor and best

new radiology software 2016
2 Aunt Minnies Awards
e Med-Tech

MedTech Innovator 20

o
SINi2017 2
First place
SIIM innovation challenge )
v oY
2017 FRENCH AMERICAN
BUSINESS AWAR\)\
2 &
Gold medal
FABA
2017

https://arterys.com/lung g _‘

|




[TONCK HaXOO40K NPU CKPUHUHTE 9
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MU nomoraet 06HapyXmnBaTb «ABHO 3/10KayecTBEHHbIe» Haxogku Ha MMI.

00001 5
50300001 50300001
20170101) 20170101)

) 90
g Computer-aided Detection of b Mpu TecTMpoBaHnm anroputm
;‘-: Masses at Mammography: g 70 91% 4YyBCTBUTE/IbHOCTb,

Interactive Decision Support versus 3 80% cneunuyHoCTb 1

Prompts’ % jz (AUC) 0,922 ans AMarHoCTUKK

£ 3/10KQ4YeCTBEHHOCTW.
R. Hupse, M. et al "Computer-aided Detection of Masses at § 0
Mammography: Interactive Decision Support versus DS https://www.auntminnie.com/index.aspx?sec
Prompts", Radiology 2013;266:123-129. e —m— —m =sup&sub=wom&pag=dis&ItemID=117752
1 2 3 4 5 6 7 8 9 10

Transpara Score



Radiology leaders’ plan to use Al for a medical imaging

Application

What do you use or plan to
use machine learning for?

Breast

63%

Adoption Rate

Bone

Cardiovascular

38%
Liver
Pulmonary
Neural Hypertension
Aneurysm @

When do you plan to
adopt machine learning?

We're 1-2 years away from adopting ML
We're 3+ years away from adopting ML
| don't think we ever will utilize ML
We've been using ML for a while

We're planning on adopting
ML in the next 12 months

We just adopted some ML

9
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We interviewed 133

directors of medical
radiology centers,
directors of medical

imaging departments of
such centers and staff
radiologists, as well as
other stakeholders about
their attitude towards
machine learning, which
is a type of artificial
intelligence, allowing a
computer to learn over
time, rather than being
programmed as common
software.
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World Market for AI-Based Image Analysis Software* by Business Model

Revenue Forecast ($m)

2017 2018 2019 2020 2021 2022 2023

¥ Fee-per-study M Subscription ™ Maintenance contract for perpetual licence ™ Perpetual licence

* Comprises Detection, Quantification (Al-based and non Al-based), Decision Support and Automated Diagnosis Software
Source: Signify Research

100%

75%

w

0%

N

5%




Artificial Intelligence strategies: a timeline @

PALLIAOJ'IOFI/IFI VM:QCKBbI
March: Pan- May: Al October: December: January:  March: Alat  April: First April: UK May: White May: June: Towards Fall 2018:
Canadian Singapore Al Strategy  Finland’s Al Budget for Al the Service  Workshop Al Sector House Summit Sweden’s Al an Al Strategy EU’s Al
Al Strategy Announced 2031 Strategy Taiwan of Citizens  for Strategy Deal on Al Strategy in Mexico Strategy

Ll lil =l ol 0]

- ﬂ

March: Al jyly: Next December: January: January: March: April: May: June: Fall 2018:
Technology Generation Three-Year Blockchain and Strategy for France’s Al Communication Australian National = Germany’s Al
Strategy Al Plan Action Plan Al Task Force Digital Growth Strategy on Al Budget Strategy Strategy for Al  Strategy

2018-07-13 | Politics + Al | Tim Dutton



European Union: an approach instead of a strategy 9
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- Commission adopts the Communication - Commission publishes a report on the - Commission strengthens its Al research
on Artificial Intelligence implications for and potential gaps in the centers, supports digital skills, and
- Starts a pilot project on explainable Al liability and safety frameworks for Al creates a center for data sharing

l l

- Commission creates and operates the - Commission increases its investment in Al from
European Al Alliance €500 million in 2017 to €1.5 billion in 2020
- Develops a plan on Al with member states - Develops an “Al-on-demand platform” to

- Drafts Al ethics guidelines for member states encourage uptake of Al by private sector



China: a to-be world leader

® A Next Generation Artificial Intelligence Development Plan (July 2017)
® The most comprehensive of all national Al strategies defining:
O Initiatives and goals for R&D
O Industrialization
O Talent development
O Education and skills acquisition
O Standard setting and regulations
O Ethical norms and security
® 1ststage: “in-line” with competitors by 2020
® 2nd stage: “world-leading” in some Al fields by 2025
® 3rd stage: “primary” center for Al innovation by 2030

6
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m Japan’s three-phase development plan for Al | via @
the Industrialization Roadmap PAOTOE MOCKSH

Phase 1 Approx. 2020 Phase 2 | ApProx. 2025~2030 | py,
‘ :,Jtlllzabon and application of data- > . | Public use of Al and data develop;? Ecosystem is built by connecting

nvquldeveloped in various 5 . I - - | multiplying d ins

Utilization of Al and data will increase Public use of Al and data is developed and An ecosystem is established as various
together with new seeds of growth in new industries, such as service industries, multiplying domains are connected and
related service industries. will expand. merged.

Mduwmammmummnwmwmuunmmwmum

- Image recognition Al technology Data Personal
+ Natural language processing
+ Voice recognition/synthesis

« Prediction

Naturorsnspace (<3 weamer || | Uroanspace

New value creation - Supply
(Virtuous cycle)

Artificial intelligence as a service (AlaaS)

-

Phase 3 Complex application services

-

Multinurpose services
Phase 2 Services Services

Phase 1



http://www.nedo.go.jp/content/100865202.pdf
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United States: no coordinated strategy

® Preparing for the Future of Artificial Intelligence ® A summit on Al (May 2018)

O Al regulations, public R&D, automation, ethics ® The government has four goals:
and fairness, security O Maintain American
® National Artificial Intelligence Research and leadership in Al
Development Strategic Plan O Support the American
® Artificial Intelligence, Automation, and the worker
Economy O Promote public R&D
O Impact of automation O Remove barriers to

O Increase the benefits of Al and mitigate its costs innovation



[p2Y U.S. FOOD & DRUG

ADMINISTRATION

Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics

News & Events

FDA moves to reclassify CAD software
from Class Il to Class |l

&)
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FDA

APPROVED
FDA:“Risk of false-positive results and false-negative results can be mitigated by
demonstrating, through clinical performance assessment (e.g., reader studies), that
reader performance improves when using the medical image analyzer."

o Risks to the
FDA permits marketing of clinical decision cl patient's health E I D ipti
support software for alerting providers of a ass when using the Xamples escription
potential stroke in patients g
f sHaRe in EDIN | @ PNIT | & EMAIL | & PRINT device
Forimmediste  reonuany 15,201 High Premarket approval - PMA
Release
1l (Life-sustaining, stents, Evidence of safety and
life-supporting) effectivtness
CAL Premarket notification —
. CT 510k. Evidence of
| Medium . .
scanner | substantial equivalence.
+/- clinical data
‘\" Low medical -
= . . . Listing or premarket
wr 1Z.al I (not life-sustaining, | gloves, o L.
. . notification — 510k
life-supporting) bandages

FDA Class I
(February 13, 2018)

The FDA is also developing new regulatory framework designed to encourage the use
of Al in healthcare.



— Russia: no official strategy & falling behind 9
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® After the conference “Artificial Intelligence: Problems and Solutions-2018"

the Ministry of Defence released a list of 10 policies - the unofficial foundation for a
national Al strategy

® Key recommendations include:

O Creating a state system for Al education and talent retainment
O Establishing a national center for Al

O Hosting war games to study the impact of Al on military operations

“Russia’s annual domestic investment in Al is probably around 700

million rubles ($12.5 million) -a paltry sum next to the billions being
spent by American and Chinese companies.”

Samuel Bendett (Defense One)
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BblgeneHne nporpaMmmbl CKPUHUHIA 13
AncnaHcepusaymm

Pa3paboTKa nepcoHan3npoBaHHbIX
Ka/IbKyNATOPOB pUCKa

dopmMmunpoBaHmMe rpynn OHKOPUCKA

Co3pgaHue HOBbIX MapLLPYTOB ANA
dopmuposaHua cuctem «Check-up»

NHdopmaTnsayma CKpUHUHrA

BbicTpanBaHMe cucTtemMbl MOTUBALMN NtO4EN ONA
Y4acTUA B CKPUHUHrE

BHeapeHMe NCKYCCTBEHHOMO MHTENNEKTa ANA
aHaNM3a NOTOKOB CTPYKTYPMUPOBAHHbIX AaHHbIX



@ Springer springer.com

Erik R. Ranschaert, Sergey Morozov, Paul R. Algra (Eds.)

o Artificial Intelligence in
Ez.rdlcg\;%;9€|(:a. £99.99 | Ca. Medical- Imaging

1st ed. 2019, Approx. 300 p.

?1113:'227,59 £ (D) | Ca. 120,99 £ (A) Opportunities, Applications and Risks

| Ca. CHF 121,00  Provides a thorough overview of the impact of artificial intelligence (AI) on
eBook medical imaging

Available from your library or  Includes contributions from radiologists and IT professionals, ensuring a
springer.com/shop multidisciplinary approach

MyCopy [ » Makes practical recommendations for the use of AI technology for both

Printed eBook for just clinical and nonclinical applications

EuSoMIl Annual Meeting

Advances in Medical Imaging with
Informatics and Al

EMC, Rotterdam

November 3, 2018

Education Centre of the Erasmus Medical Centre
Rotterdam

#eusomii 2@ M
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http://cKkpuHuUHrpaka.pd/

www.ndkt.ru
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http://%D1%81%D0%BA%D1%80%D0%B8%D0%BD%D0%B8%D0%BD%D0%B3%D1%80%D0%B0%D0%BA%D0%B0.%D1%80%D1%84/
http://www.ndkt.ru/

United States

APPROVED
Classify Device

CLASS | (low risk):

Premarket notification process-
does not require clinical trials
CLASS Il (intermediate risk):

25% can undergo premarket notification
process; 75% require clinical evidence

|

CLASS Il (intermediate risk):
75% require clinical evidence

CLASS IlI (high risk):

De Novo devices: application to reclassify
a device that was automatically classified
(as a new application) as a Class 1l device
as a Class Il device. Less stringent clinical
evidence will generally be required

Class Il device with predicates: if substantial
similarity to previous "predicate” devices,
generally do not need clinical trials

{

CLASS Il devices without predicates:
Clinical trials to show safety and efficacy

{

Application for FDA Approval

VS

9

S
D

%
3

Classify Device

European Union

CLASS | (low risk):

“Self declare” to the Competent Authority
of a state of the EU and then can be
marketed throughout the EU

!

CLASS Il 1Ib (intermediate risk) and
CLASS IlI (high risk):

Device with predicates: if substantial
similarity to previous “predicate” devices,
generally do not need clinical evidence

'

CLASS lla, b, 11l devices without predicates:

Clinical evidence to show safety that the
device performs as planned

!

Decentralized Approval Process

Application to any of the NBs of any EU state:
NB examines application to assure compliance
with EC regulations. If device meets regulatory
requirements, a CE is applied, and the device
can be marketed throughout Europe

&)
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