ol T DA 2016-017
mfolgE A% SWed
2438t et d+

Plan for Promotion Healthcare Software Convergence

A /ZEl /M H 5

%{{9 nEEEnes S SPRE AZEYoyManA



= 2016

o E1M

BIMEM U

1o

24
=

?_

i

O:
Holod, ofaf &r=1t

T0J

==
1o

-

ol
of

{15

A




Al A 2 ]
AL ST-9 HIZ T BB comvnmeneeersusossosssessssessosssrsssssssssssssosssssossosssesssssssrsssssssssossosssses 1
1. QITEQ] HITD coreserrserssrssenserssesserssessessssnsesssessssssessssssessesssessessssssessssssasssssssssssasessssssassssssasess 1

D, C1TEO] IR eersrrserssesensrsensnsesssnse s s s s s s s s e e s 2

s e e e I L . 3
1. Od?—_g] ?—/Ké .................................................................................................................... 3

0. CITe HEEL corerssnssorssussorssussssssusossosssossosssossessssossisssossinssosstusssssisssssosssossosssosssssossssssssrsinsssssss 3

A2 AFAFA o7 A2A o Aoyl Wi 4
A1A QAZA ST T F O] corersrrrsersserssrssesssessssssessssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 4
A2A A TR 50 9)BF A O] BIBFHFGE evcrscscrsessississsssssensissinsississssssssssssesssssisssssssssasss 8
1. HEZIHFBE oersersersersssssssssnsssssssussssssssssssssssssssssssusssssssssssssssssssssassssssssusssssssssssssssossassassasssssass 8

0. A B BLOEH HEZIHFGE coersserssrserssrssesserssessesssessesssessessssssesssssssssassssssassssssessssssessssssesseses 11

A3 o5 QT OJE] A FFE ceeermeeermsenmsssnissniss i 21
FLTD TP Q. esesesesessssssessususcssusescssuscssasisessasissssasissasisssasissssasisssssssssasisssssssssassssssassssssassssassssssasssess 21
A2 RAAFTIR TE B HFEE coresersserssrsserssessssssesssssssssssssssssssssssssssssssssssassssssssssassssssassssssssssasssess 23
1. o el el 2] AT BH O] E] Q] SAF s 23

2. o] 8 HIHO|E] A BoEo] AAFTIA erersessessessessessessessessesesessessesessessessessensessens 27

3. o] 8 BH|o]E] EA1O] FJT T T cereereressrernsnesnsnsnnnintnnnniseisssessssasassssasaenss 34

B B e s L . 36



T = Yl = N e e R e 36

2. OFH O] T|O]E] TR T} AT Q QL serreerserssersersesssssessssssessserssosssessssssssssssssasssasssasssenss 38
3. AAO] ABEE 7] vs. SWI|Q  cerrerrserssersserssessesssesssesssesssessssssssessssussssssssssasass 39

4, WFEA] ARSI QY TS T HFA] cercreeeeeensessensensensessessessessessessens 40

A4 FU] AF E B BLAD sssssseesesssssssssssssssssssssssssssssssssssssssssssssssssisss s 41
A4R JERR TE FUL] HE T oremncssncsssnsssssssssssssssssssssssssssnsssssssssssssssssssssssseses 46
A1 ZFE2] O] B A AE] FA HTE e 46
L T SE eresemessesssssessssssssassssassssssssssassssssssssassssassssasses s a s AR AR e AR R 46

R R 51

3. ZETE st s s b s s S b sSRsb sb s e s e b 54

A, QEL cnsisisesesesesssesssrererertoisesiststsssssssesesessossssssreresestoteses st st sesssssssssssserererertetetet it sssssestsasess 58

A2 YA G 2SR TS} ETE e 59

b R I | OO 63
A5 L2A SWH FAH P - 1
1A O1ZA % A O] AEIA] A cerrererrerserserserssessessessessssssssssssessessesssssssssessessasssssssssess 67
A2- o]z Bl o|E A AEJA] TA s 79



/\

kd

/\

A A
M KW W M W KW W

kd

/N

b

1D IBM 2 3 270]0] 22 Q AT ceerersessrsensensisenscssissssssssssssisssssssissassnssssssssscssed 5
A 2A 0] AT G HFAHFGE coevcnercnsissnisiisiisinsisssisiisissssisasississssisasessisases 10
S A 0] BA] OS] HFFITIA  wormerrsssssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 27
HAA R A AT JLA] QA eecrrsrnssnninnninniintisntisneiiniisetiseisnnissetssnisssnssssssssasssnasans 20
A A 0] T HTFQ Q] HIBE v 34
A WA A o] ol d A A AT TE THE]) e, 40
A2 0] AT E 2 A FE e 49
W] A o], WA 0] = EHR QANE]H I Z T2 omrrrssmsssssssssssssssssssssssssssssssseees 49
FYELZL ZN cevecanesnnssnssnssanosensnesaissnisntisnssaissessntssasssssasssntssaissssatssassnessasesasssassnsssasssassnassans 65
100 71 71499 AFAE 8 715 Bol BAl ! 70

— iii —



1] B2FO] BJO]E] oAl cossssmsssussussusessossessassssassussussussussassasssussusssssssssssssssssassssessssassess 4
2] A2A 0] Bof Q1FRA S AEFEQ] BTF wererrcrscserssesenssisensessissesssissessssssssessens! 7
3] Q1A 50 93F 3 AA 0] ALY TEA] HE e 9
A] AGEFPUEE LB M| Zs corssrsssssussasessessorsosssssessssassassassasessossorsosssssessssassssssssssossossossosssssasssss 16
51 T2 fZ3AF0] SFE YOS GUE corrrrrrrsersnrssenserssessesssessessesssessessssssessesess 19
6] AFA ] H o E B AU ASE FHBFE Babylon ceeseeeecssssesescesssssususcscsssusnscsasasss 20
71 COVENtIS PliX A H] 22 TR I corrsersersescnsessessnsensessussnsessessnsessessussnsessassssensassasensessasenss 20)
8] =29 o7 vl olE A AZ A (9] A0 ThE]) e 21
0] DB E]Zs RIBL coreccssssscssssscussssssussssasussssessssssasssossasssossassssssassssssssssssssssssssssassssssssosass 24
10] =3 oD E]2n TFR] T TH| I eoermmsssssssmssssssasssssssssssssssssssssssssssssssnsssssssssnsses 26
11] @ 2A 0] HOJE] ZT7} S s 30
12] ST E] 2 0] BEQ ecssinecussissussisssussisssasssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 32
13] 7] Medicare QIEH O] O] E wrrmrmmsssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssess 35
14] 92 BIHO]E] BA FOE BB wsssssssssisssisssisssssssssssssssssssssssssssssssssess 36

15] U A 2A o] o @ el A AR AT (Y © ) weccncneninninnississssens 43
16] TSRIOIE FHFQ G conmsmsmusmmsssossessssssssassessasssssssssossossesssesassasssssessssssssssassassssassasssssss 44
ISR R = o S E RO E B EEX(e O L f U TN JE-X: Rp— 48
18] NHS Digital F-H O] &] seeerssesesssssssssesssnsssesnssssssssssssssssssssssssssssssssssssssssssssssssssssssenesd 53
19] =2 R E AX2AFA 0] A AL FAA e 55
20] = TZHlY QB AIA FE HB S20] e 57
21] HHFY O BAIAF O] BAF TEEL S2A]| seersersesesersensensensenssnsssssnssssnsssassssassessessensenss 57
227 ISOITC 215 FFIE sesssssscssssssussassusossossossssnssassssssssssessssassassssssssssssssssssassasssssssossossssss 62

_iV_



(22 24] S 2 Al R 270] 7]Q] FTF cerverrrerssersserserserssesssssessesssesssessesssesssssssssssssssssses
[22 25] B Al B 27|0] 7]Q] TGP cevverrrerssessessersensseusssssssssesssesssessssssesssessssssssasssssensss



Ip
b
fu
o|\
N
ol
O
£
o

i

9 o
N F
Hod

tlo
i
o
i
>
Hl
=
1o
e
[~
)
2
>
[~
o
%,
e L
o bt i
7 >
o »
S T
o 7
r N
do 8w U = 1=
-0
2 ofN
ro T g
o Arg o
F{F £ o0 o +
o o = o
N
e

i
[
Y

a

ol HlolH+= 2015 7]|EOo &2 1539 AL Hio]EA 20201+ 154]
Hol 2,314% A} HlolEo] tohE ASRE o SHa Utk EZ ol
tefet ARFH A7 A% A HolHY R H
= FAolth olgA Zazlog ESous Ao HolHE
ol = o] 3] FaEa At AAA o] Hole Y A
0% oldola Mg, golZ2 T, A4 & 1 <= st

PHoEE Fgol FAZ Utk olHF EA

N,
N,
N

ox,
o
o|N
i

oo

jud

e o,l‘
N
ﬁ‘l —8{

1o

= 2

gl

o
o
)

2
2
au)
N

T
o]

Mt N o Mz o e o
2
N
rix
1o
=
fin)
2
n)
M
=
O

UNJcls
all

|

N

(
——

o
o
A
off
N

\
rlo
1o
_);,
(Y,
oxl
N
r{o

“
!
>
[
1:0\'
(o
ot

, MZ2 AlF/AHI 22| 37HA
ANx B2A ) el Mz 7HAE S Aoz 7ddn. g 55
Holel Hgdeziy wWE AR Qi 2ES =& =
oAb, AR Fol Bup AR FR ZHke SAEAd e WE F UAEF A
o AdojA g Zleg2 WAY Hole Ad
AAAIY. Ad3As &4 A3E &8 99
He 3 2o M= Jide] ARlarE 58T Aot
HY, oofE, i)l 4d) A0 AEA 7484
F 2102 oqdn. BHddAe 59 A FEH
w ARlz=7F AEHa 7 o
BA AATEE WakE Zoth HYFHoses 1L
77t 7S Rt

re

ro

o)
rJ

i o w
- ol
N

T
:[o
rok
N
1>
do0 N oW o> 2

=2

(

FZ ol

rlo

2 oo ml o o ¢
fjg

> X oo
N
s
do & g Lo -

AC)
(&
_I (
g
3
i
£ oo oo % yEofo o

o 4o

<
=

=
O
it L
ok
oL

=
o
S
ol

k)
Y

eSO o A LA«

o
o
o2
bt
=2



Ar

o

PN
T5 4

[ A

9]

=N
o

= 1738 rE 7t

O~
szt A 55 Al o8 AH|AHHealthcare ProsumenZ ¥ 3t= Aot}

Ea

Eas ot

59

l

e
Ho

0

ol
i

o

AAA | A}
(Precision Medicine) T4l .2 o]Fo]X|+=

8 g o] ] of A]

Ao

]

3
=

Ql

3l

o3}

)

0

XK
oy
gy
=y

Ao of

soll v g3t7] 914

e

A= HlolH

o

ar

~

;Ow_
N
T+

i
file)

=
o

)

—_
o

—_—t
o

3|

8

el

ZEE

o

73

of A&

=

2 d2A o] HolH

wAZA 7]

1A

[@)
22 A 2A o] Aol A]

Hl ol H

=71
- vii —

3

27k Ao

il
=

A A&

=z
LN

st7] Y& A=A BEA F4

S

TelolE o]elo] ojEHHY gho]
b

x



SUMMARY

The necessity of innovation in the healthcare system increases in many countries including
Korea, US, China, and Japan because medical expenses are increasing at high speed owing to the
rising elderly population and changes in disease structure (mainly chronic diseases). Each country
is under pressure to increase the quality of the healthcare system while saving costs at the same
time. To cope with it, governments and enterprises are looking for a solution by converging
healthcare and software, and big data and artificial intelligence are key to such solutions. This
study aims to propose the development method of the domestic healthcare system and industry by
looking into the healthcare paradigm change caused by big data and artificial intelligence
technology -- which is the key to the convergence of healthcare and software -- and present
condition at home and abroad.

The size of healthcare data is expected to hit 231.4 billion Exabytes in 2020, which is 15 times
larger compared to 2015 (15.3 hillion Exabytes). In addition, the size and complexity of healthcare
data increased with the emergence of various information collection devices such as wearable
devices. Efforts are actively made to find meaning by analyzing healthcare data, which grows
exponentially. Since more than 80% of healthcare data is informal, and its quantity is vast (e.g.,
treatment, life log, genome, etc.), the existing big data analysis method cannot be fully utilized. It
Is artificial intelligence that solves this problem.

Artificial intelligence technology is expected to create new values in the healthcare area in
three aspects: decision-making support, process efficiency, and new products/services. As the Al
technology draws a conclusion from a large quantity of complex data set in less time and presents
the basis, doctors and management can make a decision based on more detailed information. In
addition, time and cost can be saved by automating information data processing jobs using natural
language processing technology. Services based on a new concept will emerge, such as
personalized treatment, health care program, and personalized insurance, using Al analysis results.
Innovation by Al is expected to bring about fundamental changes in all healthcare ecosystem
members -- hospitals, insurance, medicine and medical supplies, and individuals. In hospitals,
medical treatment quality will be improved, and new services (e.g., real-time health care) will be
created, including a competitive landscape as knowledge and know-how possessed by famous
hospitals can be easily transferred. In the insurance area, personalized product development and
preemptive customer management become possible according to the risk of disease outbreak, as
customers can be classified based on their health conditions. In developing medicine and medical
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supplies, the possibility of successful new pharmaceuticals development can be increased, and costs
can be saved, using forecast models and simulation on the effects and side effects of the
candidate material. Finally, individuals will be able to control their own health with the assistance
of Al, changing from a passive patient to an active healthcare prosumer.

Together with artificial intelligence technology, the healthcare big data analysis market called
“healthcare analytics” is newly developed quickly in major advanced healthcare countries.
Healthcare analytics systematically and automatically identifies statistical rules or patterns in health
care big data, and it will play a key role in the healthcare industry reorganization that puts
emphasis on precision medicine.

To make healthcare analytics competitive, hospitals, enterprises, public institutions, and
government need to make efforts. In particular, hospitals need to advance their hospital
information system to facilitate data analysis and utilization, in order to respond to future
healthcare environmental changes such as personalized medical treatment. Enterprises related to
the healthcare industry need to introduce new technologies (e.g., cloud, artificial intelligence, big
data) actively to their existing business foundation and secure more capability by cooperating with
other enterprises more frequently. On the other hand, public institutions need to set up healthcare
system improvement plans at the national level by strengthening the role of data providers and
market creators and improving the analysis capability. As data provider, Health Insurance
Corporation and Health Insurance Review & Assessment Service need to expand the scope of data
collection and opening (e.g., medical treatment information, life log) and make more efforts for
data quality control, besides the billing data that they used to provide. The government needs to
develop a standard data platform and nurture experts having knowledge of healthcare and IT to
expand healthcare analytics. The standard data platform will enable hospitals and specialized
companies to collect and utilize healthcare data jointly. The government also needs to set clear
criteria regarding the use of personal information. It is time for all healthcare ecosystem members
to make active efforts to gain competitive edge in the global healthcare industry.
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Healthcare Industry is dealing with data overload

Exogenous data
(Behavior, Socio-economic, Environmental, ...)

600/0 of determinants of health 1 1 00 TerabYteS

Volume, Variety, Velocity, Veracity Generated per lifetime

Genomics data

6 TB

30°/O of determinants of health Per Iffotime
Volume

Clinical data
0.4TB

)
1 0 /O of determinants of health Per lifetime
Variety

n of Muttiple Determinants fo Health Outcomes”, Lauren MoGover et al., Health Affairs, 33, no.2 (2014)
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Our purpose

NHS Digital (previously HSCIC) provides national
information, data and IT systems for health and care

services.

We exist to help patients, clinicians, commissioners, analysts and researchers. Our goal is to improve health and social care in
England by making better use of technology, data and information.

The Health and Social Care Information Centre (HSCIC) was set up by the Department of Health in April 2013 and is an executive
non-departmental public body.

Trusted with over £1 billion of Department of Health funding, and an operating budget of £250 million, our team of 2 500 staff works to

improve health and care services.
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