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W $t=9lo] =9 AMgdQI(1920~2001)

Rank 1920° 1935° 1967~68° 19844 1990¢ 20019
1 Infectious Digestive Pneumonia Hypertensive Cerebrovascular Cerebrovascular
2 Digestive Neurologic Tuberculosis Cerebrovascular Traffic Accident Cardiac
3 Respiratory  Respiratory  Neurologic Accident Hypertensive Lung ca
4 Neurologic Infectious Malignancy Stomach ca Stomach ca Stomach ca
6 Systemic URI Gastroenteritis Chronic Liver Dz Chronic Liver Dz Diabetes
6 CVA Senile Accident Tuberculosis Liver ca Chronic Liver Dz
7 Senile CVA CVA Intoxication Arrhythmia Liver Ca
8 Urologic Systemic Influenza COPD Skull Fracture Traffic Accident
9 URI Urologic Measles Traffic Accident ICH Lower resp.
10 Unknown Unknown Bronchitis Suicide Lungca Suicide
APGeIR] U APYX} 5= Hehes ovas)
134, 137.5
hm ST eletaanam)
731
61.3 59,6
213 RS A8
35.6 5 43.7 AEus
. 237 ., 24.8 Xhad
13.1 b
1997 2006 20074
a = 1=
£H FEE 54 An
b BN o . = = =
A%, o5 (1969): 2T FQ10] Ateeie] e
C = .
BAZIEA 2AF A= A 4 S
d =] - o
A AFY A A dE
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BHR0IAM2 0B [ >65MI) 20501 0|™
; 1918 LHOH 19% : S 21312 50%71 504 Ol

® National aging ratelyr] ® proportion of over 50 yrs old

S A o a0 (E080E120505

[Ref : 2001 Nation statistics institution 1 [Red : 2005 Ministry of Health and welfare

B R&AQ o gulg A&7t

| Do, ersme 501 THIS Q1201 JHY LA ME o|=H|8 Tt

Year 2040

E= 23.8%
- Ageing population

« Lifecycle diseases
« Public expectations

Supply side

» Cost of care
- New therapies & techs

« Poorresource dllocation
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B Our Burning Platform: Healthcare System

= Unaffordable
@Es17] o5 s)

* Undermines National
Economy (=712 H|2f2h

= Major Social Problem
FELARIEH)

= Bankruptcies
(@b

= Poor Outcome
(S5

= No One Responsible
CHUCHE0] BiS)

=  We need a new system
MEZA2HE EQ)
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ASAN Medical Cente
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What is next?
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B o] Yo g A= (Precision Medicine Initiative)

1. tl= FReAY FAo A 2.159 Z2(F 2,370% &) FAt

- 3% =29l "9 ot Cohort(NIH) : 1.3 &

- o 9AA wE NG ¢ 7Y 2

- #Al7EE RY DB #&(FDA) : 1MTH &
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SAtA 2 A9 BHEY dE Adr(AGATH A =7)E Alsste B

* 3% 20 woty 318 Cohort £&(NIH) : S&A], Bio samples, $t74& A8
(diet, lifestyle &), Q&tA 712(AVIAF 29] A]) 58 27 AR

W A0S AY L Puo F2W AUCS()

100010701
10101001111
111000101010011°

Direct Volunteers

HPO Volunteers

Self report Measures

= = =

EHR Data

Baselme Exam

Btologlcal Samples K
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nyryyer =S5
2 AmBap 24O 5w

O=0AM =B = ZTE= AR, SHF0i 17,280 3

Y2 QA UY,
Ot =01l 62> = Ny, e I d

| |
Ly

Or=0il 137H2 O(=0jl 1869 2
...in the USA

1. International Diabetes Federation: Diabetes Atlas, Fifth Edition www.diabetesatlas.org. Accessed 25 June 2012, Estimated based on mortality dat
@
2 Adapted from: CDC 2011 National Diabetes Fact Sheet: http/fwww cdogov/diabetes/pubsfestimates11 htm#12. Accessed June 2011 11

50000 10.10
40000 8.08
30000 6.06
20000

4.04

10000 2.02

0 = 0

2001 2002 2003
Total number of ESRD patients Incidence of diabetic complications
*ESRD with diabetes : 56.7% Compared to non-diabetic subjects

Diabetes in Korea, 2007

16 AAEE> AAYBALY HFAE 204G



B T A R zy]

Medical Insurance Cost (Billion)

W2,000

8 times increase dueto
W1,500 i) medical service

i) aging

iii) price index
W 1,000

iv) doctor's fee

W500

Ill‘AJO
1995 2005

Total medical cost for diabetes (2003)
W 16,500 billion (19.2% of total medical cost)

B DCCT(Diabetes Control & Complications Trial)

- 0] /7IUh AledolA 14419e] S SRkE 797 A A2y
N3N ARWOR F AEL & F A2 uL AR A

- Qe Zamn Fugel Yol 60% Ta

60— 50

5 B

A<

Percantage of Patients
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Year of Study
a
B Convertsersl
300 - o Itmns i

250 |

- Capilary Glucose (mg/dl
:
4

Tirre

20 : - i
& ¢Retinopathy < 10.1% have Hbdy =10%2
15] ~MNephropathy
/ MNeuropathy

131 g / ‘Microalbuminuria < 20.2% have Hbdc =9%]
2
wll ,‘/
o
5 o < 37.2% have Hba,, 8%
=
= 7
o 47.8% of patients

haveHbéy =7.0
1

A1C (%) -

*Adapted from Saydah SH, et al. JAMA. 2004;291:335-342. 1. Dodd AH, et al. Curr
Med Res Opin. 2000:291:1605-1613; 2. Oluwatowoju I, et al. Diabet Med. 2010:27:354
—-359; 3. ADA. Diabetes Care. 2013:36:511-S66; 4. Inzucchi SE, et al. Diabetes Care.
2012:;35:1364-1379; 5. AACE/ACE. Endocr Pract. 2009;15:540-559.
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B Lifestyle modification

st b =yl =i
J:,JJ Jj (=74 J

#d 67l @ case manager®} 163|2| Q4 | - O|=% Ol Ob4 X|=s |
O 371 E 4~6F2| 25 U HSHEE st A&/A =7 H 2 !
Of 2= 23] 9| 2= A|Z0] ZH= 310 Al !

- MFd=a Gl 250| SEE 24517| o2 3%
> 2SH0|Z, 7|3, HSH 5 20|18, MH=C| &4 F=2H 3,
> & S E A, H2{el MEE fiTt FFSYE S0| =71 X # !

— Increase care cost ~5 to 10 times

Diabetes 54:1150-1156, 2005
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Estimated US costs

140

120
$98

100 $92
80
60
40

$20
20

Cost per year (US$ billion)

19861 19922 19973
Year

—

Direct costs breakdown?

$132

Indirect
costs
3
2%
of — H|&
Direct 4 X
costs o7 9
~ HYYE
H|E
sz s
==

20024

'Huse DM, et al. JAMA 1989; 262:2708-2713. “Ray NF, et al. ADA, 1993.

3ADA. Diabetes Care 1998; 21:296-309. *ADA. Diabetes Care 2003; 26:917-932.

W oaAu2 Hald] 3t 22 2 Wl

= Improve quality of care

= Cost saving

Innovative technology

* Genomics

 m Health

Paradigm shift from
* Acute to Chronic care

* Treatmentto Prevention

* Advanced analyticsandsoon * More precise diagnosis & treatment

20
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W AGY 7|¥ie] dFda] A|AH
(The Internet Based Glucose Monitoring System (IBGMS))

AHO HE
1IHeIHE
£ =

2
3.o2He
4.71Ef (H 2% 22 VIEEE §)

v

£0% 0I5 Y

SHALCH A KA K] HE

127 82 2 A0
2 o ¥
3. EE0f e e 2 4z

B Y70 AYEx % £8%
(Regional Distribution of Participants)

NORTH KOREA

' S_eo;:l-_city 7 SN
. _..‘. - \ ) |
"'"‘"" 2 219 )& Ulleungde istand

Gangwon-do r,. 1

LS

Chun gcheongbuk-do |

-...' _chungch(/f;_cy‘\ <t
1V (6] .
N Q Gyeongsangbuk-do
Daejeon city
Daagu city s
‘e Compliance : /2%
. 39 l:l_[.undly'
0 ‘ ] Compliance + Compliance - P
freene ~ (n=133) (n=62)
e 7 byl 444 +141 368+ 128 0001
.~ _'Busan city ea"s_
ok DM.diration 6.6 * 6.6 33+38 0006
v (years)
HbA1c (%) 7.6 +1.6 83+20 0014
L5 S BMI kgim)  23.0 +36 245438 0032
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1. The effects of internet-based glucose monitoring system in 3
months

of Blood Glucose ternet
| Bty o Using the nt=TT
| — - -

number '|H 5 '
Total |
control 50 |'||
intervention 51 "\
Baseline HbATc ( 7% "\
Control 26 |
intervention 18 l'l
Baseline HbAlc = 7%
Control 24
intervention 33

2. HbAlc Follow-up During the Study Period
(Control vs Intervention group)

6.0% :
5.5% 5.5%
@& e @P“f\‘f“p \“’P*S'@W\fm"ﬁp{‘ﬁ?sp qp& o & o \"..‘p \‘a"p \a‘p q}“p .‘,N“o ‘-ﬂ“p @‘p

Subjects with basal HbA1ec =2 7%

Subjects with basal HbA1c < 7%

Choet al: Diabetes Care 2008 Dec;29(12).2625-31
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3. Simulation of Health Economics

« Type of Diabetes : T2DM

« MI calculation method : UKPDS risk engine
* QALE estimation method : CORE default

« Time horizon : 35 years

AR RIS EE AR W

el
ED S‘l‘\'l'l"&'lll" \lll’llll A .i 1’(

; 20 -

N B, - T . FLl492623K AL

LRl \J LIEEEIR T
o8

) Y1k : \ s .

"' .:‘ = “¢Simulated by CORE group
4. Just calculation

© About $ 8,000 reduction for 35 years
@ Prevalence of DM (10%) : 3-4 million people
@ $20 - 30 billion reduction

Reduction of Direct Costs

(w 2 - mythyth)
= about ¥ 1,000,000,000,000/year |

Che et al: Journal of Diabetes Selence and Technelegy 2008
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Clinical Road Map of the SARS

According to HbA1c & Treatment method

Glucose Uploading

% Recommendation of SMBG frequency SARS engine
according to group level —
1. Mild group : > 3 times per week '
2. Moderate : > once per day

3. Severe : more than 2 times per day

According to Compliance of SMBG & Average glucose level

¥

v

Auto-regulation
Auto-response ]
| _® Reporting to
Physician
Baseline HbA ¢ £ 6.5%

140 B SARS B Manual 7 *
= 120 =8
o s
gwo -
b T
a. 80 3

60 2

Baseline 3mo 6mo Baseline 3mo 6mo

15 300 * %
> 12 = 240
7] ]
g 9 £ 180
o @
P 6 £ 120
= [=

3 60
0 0
Doctor’s visit Labor time
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* CDSS: guideline + Al +self-evolution with patients data
+ Cloud computing + “security”

A O\ ZXIMJIE CDSS
~/ Expert | —
system '

Cloud AN
computing “tp”?t-'

Data input l j Data input

—>{

Precision Medicine - Paradigm Shift

< N Y.

<  Symptom-based Cohont-based
()

@ »

P Intuition Evidence-based
S Medicine Medicine

<

Application of rules, algorithms and reference databases enables
ACTIONABLE clinical decision support & PERSONALIZED medical care

Non-maolecular content

Personal

Molecular Big Data Reference Mobile Precfsion
Fingerprints nalytics Databases Information Medicine
(PMF. multi-omics) (Rules & Communication (prevention,
! Molecular Algorithms)  Technologies diagnosis,
Imaging treatment)
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B SMART Care Project : Large-Scaled Nationwide Clinical Trial

e 9

b
Measurement of 1’

Measurement of diabetes

-

Patients with type 2

Gilucose eve ﬁ blopd pressure .
= i SK telecom
Glucose meter, manameler cannection 1o :
| health gatewsy | Home unit
&S e Punmsuncg
e | gateway u“é‘lﬂﬂ
Allrecommendalions to Autometic Uploading
patients BiEasiTEd data to
data sevar Review of
i transferred data %)
Mala slomge i % -
£\ e- Diabetes
Recommendation 2 Recommendation 4 ﬂ & . INSIVG
] Wil Center unit o~ YNEY
Recommendation 1 Recommendation 3 3 | [ E '“
Data server - Efercize expart
Dietitian
Dala trarsfer o
each hospital
Consultation @ [ YE
Bl BiTcomputer
L CH—
Hospital @
. = e
unit 1
¥ [x]
&% . =
Ll' — Reviaw of g
1 Transfered data =.
Al o
Physlcian | o

Sending the feedback
to nurse

Patients’ information
(SMBG, etc)

Management &

Glucose data education

1
o

Figure 58 4 First, a nurse checked the self-monitoring of
blood glucose (SMBG) data of patients and sent the
patients’ data, including SMBG data, to the
endocrinologist.

The endocrinologist reviewed the patients’ uploaded
information and sent messages to the nurse. The nurse
educated and managed the patients according to the
endocrinalogist's

recommendations. Adapted from Yoon et al. [42]

Yoon KH & ChoJH, etal.
Textbook of Diabetes, 4th ed. 2010

ChoJHetal: JTT 2011;17(7):365-70
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B Collaboration with China

The Internet Based Glucose Monitoring System

System control center
Health coordinating center
Customer satisfaction center

Patient recruitment
Run the clinical research

Data collection Type 2diabalas

Technical supporl ’
Present-condition investigation i
= mREIRT BN NING

Localized system development
Developmentote-CRF

Regular hospital visit every 3 months

Face-lo-face interview
Laboratory follow up

Measurement of
glucose and blood pressure

Review of data

Provide clinical research protocol s
Monitoring

Local training
Supervision of management

China-D web program
(it fwww ohina-diabatas com)

Recommendalion

1o patients Uploading to server

1. personal profile
- Glucoselevel (SMBG)
3. Drug information

Life style managemeant

E-leaming
Control group tion
Baseline 6 months p-value | Baseline 6 months

Weight (kg) BB:5£12.1 68.3:11.9 0.47 | 72.0£11.3 TIT+112 0.09
BMI (kg/m2) 252435 252436 0.56 258427 257426 0.09
Systolic BP (mmHg) 133.0£14.8 131.1£10.8 0.1 | 12982131 132.7+10.4 < 0.01
Diastolic BP (mmHg) 81.5+11.1 79.8+6.7 0.08 834182 812453 = 0.0
FBS (mmal/L) 8.4+26 T8+2.4 0.06 | 8.0+26 T1+16 < 0.0
PBG (mmol/L) 12940 12.0+£3.0 0.06 | 12.2:34 10,720 < 0.01
HbAlc (%) B8.0£0.8 74413 = 0.01 | 7.9:0.7 67+0.7 < 0.01

G BXES FH UY A "OHFLHO|M QTR Hol Y, QYR Wl " @UX £,
"OH|IE" S8 F2 72 XSt 20, o= THgEE 20| ZH|0] ME| To-Be 21} £

HE 25/0i% TR AZL W] ZROY F

HIAIA HAL CHZ] AIZE TS, ALY, O 2f/3l R Mo, 85 TR §

Hel, uE S

o 0%, FH HL 5

HYHE S

Unmet Needs 585
i 214424 P 8ol Sl ol WA
AU g R R 3 1y 2|42
A B fED 4 HEHY Q@LIEIR HEHA Yoz
= A7 HEH IRIIY
T FEEe HPHO AgA Hau Al ey
BB usHE e HEuS AT
BURHEM o zn e HARHET®  wugoy
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B [oT g7 5}°9] Healthcare

- AfE/AE /AN AT AZAE T, AIAE Fuet ICT 2 o)& AlAo] $ae S
o=, o4}, 7QI8t7t 7H53t Healthcare

- IT 7]¥F 3C(Communication, Continuous monitoring, Coaching) A8 E£5f
Skx}o| 7] 365/24 Life-Pattern CareE A|Zst= AH]A

B | B catewa __ Healthcare Service

r v -

| Insurance -T

Wzarat_ﬁiIECGm Pedometer P

[ Hospital |
P

syl uznsy

Sp0213 Smart Phone -
A viobite App ol 21f= e v e
.,.w"", ) (sNS/Gamevides) - / Il EaTver caly & .
e -EA% s o=y
t ( ﬁﬂk HE 5 Care
| Home sensing Tablet PC/ PC ﬁ oy =
- PHR Holsf 24 | = e .. e
Blood Glucose . n | 91 IH!'[' oo
Pressure meter VVeight | | BUE"
= S p 3 Life Supporti
a- \L"j .'!‘v Stk Homo G gjolg] 22| e Supporting

Vi R

e 2=

f

7 Y =EE/4AEE
IBI2EE

il

Pharmaceuticals| |  Pharmacy
& J

Enterprise ]
Metwork

Phamacy

¥
Hol @23 ojg @3
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(EMRIF1/PACSH)
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