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Healthcare System Analytics

WHAT LIES BENEATH?

A COMPARISON OF CLAIMS DATA AND EHR DATA AVAILABLE FOR 500 PATIENTS

CLAIMS DATA

The foundation for most healthcare
analytics, Claims Data is easy to come
by, but delayed, and short on details.

CLAIMS DATA

ENCOUNTERS & INTERACTIONS
ASSESSMENTS & PROBLEMS

EHR DATA

Real-time, rich in clinical content, and

NUMBER OF RECORDS

OBSERVATIONS
right under your fingertips. EHR data
1,600 . . "
ORDERS enhances risk algorithms and informs
outcomes-based measures.
CHARGES \_  THE EHR
it DIFFERENCE
VITALS

2.400
FOLLOW-UP APPOINTMENTS

LAB RESULTS J

2,800 2

© 2015 Arcadia Solutions
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Medical Statements Data lake system
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« Diseases Medication
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20181 Insulin glargine{as human Insulin 3001.U) 10.9134mg
241 metformin hydrochloride 0.5g

7010181 human insulin 1000LU

038 Insulin aspart{insulin aspart protamine/insulin aspart

3096) 3001.U

81 Insulin aspart 300L.U
16180181 Insulin glargine(as human Insulin 3001.U) 10.9134mg

7530284 Insulin lispro 300L.U
4180181 Insulin glargine{as human insulin 3001.U) 10.9134mg

&l Insulin glargine{as human Insulin 300L.U) 10.9134mg
42490181 Insulin glulisine 10.47Tmg
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2417 metformin hydrochloride 0.5¢
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i 1AT loxoprofen sodium hydrate {as loxoprofen sodium
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4320347 triamcinolone 4mg
43850147 streptokinase - streptodornase {streptokinase 10K1.U,
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MDwalks -surden of Disease.

HYLE T (Burden of Diseases) HIO|EH{ & =

Summary :

Table 1-1-1) 2% o|2H|8 - 23

T2
LIETTE
Tz
0|2 E 2L
o|%= Yol
71gt
%

65,574,064

62,482,030

64,540,350

Ik

71,142,405

2E oz HIE =AM - c16 (712 &8 HES)

67,738,061

75,200,137

75,043,134

—.—Ef‘;ﬂi2

e =2 =
ojoE. Ly
0|2tz Yo

—— 7| E}

* == b - +* *
2009 2010 2011 2012 2013 2014 2015
(SHH: Ea)
2009 2010 2011 2012 2013 2014 2015
62,482,030 66,574,064 64,540,360 71,142,495 67,738,061 75200137 75.043,134
259513 395,968 346293 534733 621,683 674,269 1,356,088
26377279 30500230 32749543 34584114 34,155,340 38,305,958 35139779
38,697,794 40667577 40,993 679 32889957 41,606,982 38,783.07 43 52577,
743,805 1,396,794 521448 1,004,074 664,161 610,360 B57.115
128560420 139534633 139,151,323 140,155,373 144786226 153573797 155721.888
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AHBCE Burden of Diseases) HIO|HHE =& 2M5t10 USL|CH
C16 (f12] 2 L&) A= H|E =X - =¥ - 2
Table 2-1-1) HEYSYE 7lzoz & o 3WH - 27
25, D00, 000
21,662,672
20,127,505 e

e 18,004,182 = 18,412,268 17,031,000 e —_— ;
15,000,000 4

— - — |
5,000,000 —3

- + + — —': =10
. —
2008 2010 2011 2012 2013 2014 2015
(= =
oz F2R oA 228 2009 2010 2011 2012 2013 2014 2015

1 ErAbE E=FMFICE BT E AT 18,004,189 19,499,332 18412764 20,127.505 17.931,000 19,217,806 21,662,872
2 olafatrt HES HHE fEs 7.006.273 7,485,872 7.287.304 7,378,320 7.131,808 7,564,062 7615947
3 LA, =AY HE =an JME LA 4662078 5452374 5463520 5893144 5,903 645 6,570,658 7.009,451
4 Hi HAE ZOmR| A HA 4,467,086 AT16670 4,790,809 5188512 5,323,407 5,580,994 5,731,244
5 SHo|stEMFICH A SU=HAME oot MYTICH Y ST=HAE 9,622,314 9,610,873 2813463 10,400,801 9,815,096 10,619,930 4,411,185
E | HAE EE S == Hab 2138471 2,344,509 2,445 893 3,080,313 3.137.413 3,760,176 4384857
7 g HAE THCEEHEA 2,386,249 2,340,662 2312670 2,387.420 2,387,665 2,733,330 2827472
8 Hal HAl2 =X FHAM 1,194,023 1,481,655 1,495,548 1,716,805 1,728,865 2033933 2265607
El Ha HME THoT HAL 1,480,508 1,498,797 1,651,752 1,632,100 1,606,028 1,728,645 1788348
10 i HAE Z2FHA 1444776 1,442,043 1,421,249 1471019 1,470,997 1,670,504 1,771,663
Zlet ZlEt 10,106,062 10,660,612 10,539,886 11,865,556 11,302127 13720091 15574489

ST 62,482,030 66,574,064 64,540,360 71,142,485 €7.738,061 75,200,137 75,043,134
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Table 3-1-1) HY5%S /IFEL= @ ABME - Qof

Lr=T == B B L B B T
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A= 3

BEIt

=HEH Al2E T
ZEHET T
=HEH Al2E T
=HEH Al2E T
2= 7T I
=T I
SHE MEE T
=T I
SHE MEE T
ZI&f

E-)y.
==

900,000

800,000

700,000

600,000

500,000

ANEME 2R
LiAlZ3E AlEE 717
CATHETER &
OSTOMY &

25t7| AlZE F(FEEDING TUBE, EVL KI

PORT NEEDLE &

ECER-E RS
PHERESISE &

EEE SHFEIE & STENT &
TPM BAG

GUIDE WIRE &
715

M
i

2009
D.
89,188
29,350
580

E.

4,455
4,387
19,560
9,935
10,002
92,055
259,513

183,168

2010
106,438
137,213

36,983
1,016
C.
11,242
11,832
6,861
12,247
8,027
63,207
395,968

189,957

2011
107 131
79,199
46,467
12,555
C.

23,249
12,348
15,367
3,964
5,758
40,216
346,293

2012
183,168
133,449

58,999
62,541
E.
20,529
12,497
15,231
6,171
6,405
35,743
534,733

795,822

2013
189,957
120,764

82,663
84,493
34,320
21,829
28,351
16,030
5,265
8,288
29,723
621,683

I N

2014
237,664
107,625

89,070
88,080
47,275
38,582
5,746
13,831
6,701
15,083
24,614
674,269

(TH: HE)
2015
795,322
150,976
109,012
73,605
65,235
62,896
38,725
11,772
9,151
8,134
30,759
1,356,088
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A HEEIE Burden of Diseases) H|O|EHE ==
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Table 4-1-1) HYS WS 7|F2E oF QFF(2ALHHE) - 2]
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—
(=]

op1 opy
02 02
A

T
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1o
12
oft

3 3 3¢
a A MErix
B FAFA
09 0R 0%
- -

o
12
0%
op
02
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<
rx
Fd
[il*}
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2009 2010

cxaliplatin 100mg

trastuzumab  0.15g
2-deoxy-2-fluoro-D-glucose (18F) injec!
ichexcl 733mg

jopromide 623mg

jopamidol 612mg

imatinib mesylate (as imatinic  0.1g)
joversol 678mg

paclitaxel 30mg

ichexol 847mg

7|Ef

6,153,323

2009
47,338
0
5,804,285
732,928
4,795,239
511,264
110,365
692,048
251,563
1,754,469
11,676,881
26,377,279

2010
489,233
0
6,548,629
760,262
4,705,540
487243
1,987,221
614,511
601,738
1,888,375
12,417,479

30,500,230

2011
3,271,595
140,599
6,746,775
1,071,241
3,839,381
515,171
1,001,675
693,788
388,025
2,155,180
12,830,612
32,749,543

2012
3,628,289
1,080,003
7,565,829
1,174,187
3,318,433
613,009
427,971
716,634
271,336
2,536,936
13,251,306
34,584,114

5,497,824

2013
4,693,647
1,144,875
7,617,953
1,309,319
2,863,823
1,045,875
369,042
731,522
284,828
1,793,242
12,301,214
34,155,340

W

2014
6,153,323
3,728,466
8,127,033
1,794,128
2,076,180
1,194,612
417,930
929,375
385,007
1,322,695
12,177,210
38,305,959

(eH2: #HE)
2015
5,497,824
4,044,285
2,941,645
2,312,437
1,496,412
1,243,290
1,184,918
1,179,284
1,122,718

937,273

13,179,692

35,139,779
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*_I: MupaelRl- 3 2E|FAH|20|E -> TNF-a LH|H|

0%
0e
o

of(= ot

-

np a2 El/2 2 E|
HEtEI Ol E 4

AOAaEEl / TNF- o A H|

OOl & &t&(Data Learning)
[Oc*l Ol QdlEN

l

Switch In/Out O|O|E =&

IAHZOIE

2 Rl/AZE[RA

HZ0[=

)OI M TNF-a D A K| (B

MutatatXl/A ZE|IAHR0|E BB

Fdrd IEY
el sulfasalazine
Ol&2tsl mesalazine

LHBA|E O|LIEE 0[5=3t8  balsalazide disodium dihydrate

HEALE budesonide

HESE20Ee beclometasone
ClAbH| ER dexamethasone
B|EEIEE[E hydrocortisone

methylprednisclone

prednisclene

pred niscne
TNF-a HH|H &7
Fdey g2y FHE AE  ATCIAE
HEFAHE etanercept 455801BI1)
SlEZAIY infliximab 38350181
otgaleY adalimumab 48840181

certolizumab pegol

golimumab
g FOlEn A2 HOHoE 5

QAR MER|20| BAIDL AHO0| O HAL] BEH AL,

FAOJAF QIAF o oA A|)

Fdg I ATC 2E ATC cat3

Aminosalicylic acid and similar agents
Aminosalicylic acid and similar agents
Aminosalicylic acid and similar agents

Corticosteroids acting locally

Corticosteroids acting locally

Glucocorticoids

Glucocorticoids
Glucocorticoids

Glucocorticoids

Glucocorticoids

ATC cat3 TR 2@HE RE 7IF)

Tumor necrosis factor alpha (TNF-o) inhibitors 5

Tumor necrosis factor alpha (TNF-a) inhibitors

Tumor necrosis factor alpha (TNF-a) inhibitors

™

Tumor necrosis factor alpha (TNF-a) inhibitors

Tumor necrosis factor alpha (TNF-o) inhibitors &

st HO[H ==
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A8 BM: unpamazeacezols - TNRa 2FH

SIS A BT /A 2E[RAH 20| E)0 M TNF-a M A (5 2| AL QIX LI AH|A|) Hot HO|H ==
MM H[O|E / EXt HIO|H F& Switch Data Top 10.

AEH(K50), HIYE ZEA(K51)

year  claim count  patient count  freq percent (freq/claim count) rank  switch(src,dst) freq
2009 LAGS 1070 1324 0.23 0 (Glucocorticoids, Aminosalicylic acid etc) 4398
2010 5794 1113 1282 0.22 1 (Aminosalicylic acid etc., Glucocorticoids) 4276
2011 7182 1280 1619  0.23 2 (Aminosalicylic acid etc., TMNF-a inhibitors) 1272
2012 9137 1466 3269 0.25 3 (TNF-a inhibitors, Aminosalicylic acid etc.) 1263
5013 9418 1530 3349 0.5 4 (Glucocorticoids, TNF-a inhibitors) 582
5014 10039 1538 3561 0.26 g (TMF-a inhibitors, Glucocorticoids) 545
2015 9576 1664 2212 0.23 G (Aminosalicylic acid etc., Corticosteroids) 484
7 (Corticosteroids, Aminasalicylic acid etc.) 451
g (Corticosteroids, Glucocorticoids) 150
g (Glucocorticoids, Corticosteroids) 131

10 (TMF-a inhibitors, Corticasteroids) 34



k= A2/ 2M: wnpueriazeaaezol - TNR« 2R

Hiolg =& U l=zyg] 4d

B -l A H 3 I.Jk
HEH HMH M e Xt
@ patient_count
1,664
@ claim_count 1,500
10,039
8,000
1,000
6,000
4,000 500
2,000
o 0
2009 2010 2011 2012 2013 2014 2015 2009 2011 2012 2013 2014 2015
EH .lHI-E.t 2 e -|HI-EF
@ balsalazide betamethasone @ budesonide deflazacort @ baisaiazi o
salazide L
dexamethasone i infliximab i
: . : . : N @ dexamethasone hydrocortisone @ infliximab ) mesalazine
L ylpi [ - ) _ ) o
s66m ® adalimumab beclometasone @ golimumab ®adalimumab beclometasone @ golimumab
X 61.0M — —
soom | ] —
20.0M —
[T T— i s ' m w "4 p _°"JA » _ ‘& wm _ .= B _".m _ 0 I
2009 2010 2011 2012 2013 2014 2015 10 P 50 70 %
=] H =H .I Hi2F
II g| = x ol- Eo't L] [ ] o= I o o =
® i isolone @ inflixi ® b .
® beclometasone hydrocortisone @adalimumab @ triamcinolone ® @
@ dexamethasone betamethasone @ golimumab ® @ [ ] @
130M ® e
120M | [ 135M
100M
80.0M 200M
60.0M
40.0M — 50.0M

0
bl e sy w HEF NEERTT ERCE o8l el B4 g K|S 30
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Al

=1. HVIG-CoA EHE 4 AHH|X|(reductase inhibitor) aka 2E}E!

AEFEN 9| E Lo A2l AL et H|O[H =3

H|E}H| O] E] 48

HMG-CoA E2 & 2 AH| H|(reductase inhibitor) &

3E

C10AA

C10AAD1

C10AA02

C10AA03

C10AAD4

C10AA05

C10AA0

C10AA08

ol

HMG CoA reductase inhibitors
simvastatin

lovastatin

pravastatin

fluvastatin

atorvastatin

rosuvastatin

pitavastatin

FHE @12 2E 71EH

7

e
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MG-CoA 2l Z 4 2H|X|(reductase inhibitor) aka 2EFEl

AEFEN 9| E Lo A2l AL et H|O[H =3

MM H[O|E / EXt HIO|H F&

year

2009

2010

claim count

patient count
106530
121679
134415
149100
161838
179517

194876

freq

41475
41092
41197
45364
48273
75946

40061

percent (freq/claim count)
0.07
0.06
0.05
0.05
0.05
0.07

0.04

Switch Data Top 10.

rank

switch

(atorvastatin, rosuvastating
(rosuvastatin, atorvastatin)
{simvastatin, atorvastatin)

(atorvastatin, simvastatin)

(atorvastatin, pitavastatin
(pitavastatin, atorvastatin)
(pravastatin, atorvastatin)

(atorvastatin, pravastatin)

{simvastatin, rosuvastatin)

(rosuvastatin, simvastatin)

47116

15770

15747

10090
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= ™. HMG-CoA IS4 AHX|H|(reductase inhibitor) aka 2E}E]

AEFEN 9| E Lo A2l AL et H|O[H =3

ME

Hiole =& 3 l=zy

JEl

48

Ol &fubat olait xjupay
[ = o o o2 o o
@Grouped  OStacked  @atorvastatin fluvastatin - @lovastatin pitavastatin @ pravastatin rosuvastatin - @ simvastatin OGrouped @Siacked @ atorvastatin fluvastatin @ lovastatin pitavastatin @ pravastatin rosuvastatin @ simvastatin
o —
1508 |
400M —
1.00B
—

- - . .

. - I - I - I - I u I = 1 - i o — - ——

2009 2010 2011 2012 2013 2014 2015 10 30 50 70 90
Fickap Ajura
— = o o
QGrouped @ Stacked Uz HEL @THEIATZ aito] @2z zEeD [ Jak=peiiy RN ema LO0PEED  @HSTII @TBUTTTI @TIMANI FyoTH i iy @0 =
BHSEOEY @mEl (S3UNZ NI OITTFONY GUIIANUAT ONUUNE OB 0T @B il @WAEBYAT 02D @7IEsT e T AR
3.568
3.008 ;
2.00B
1008
storvastatin rosuvastl simvastatin pitavastatin pravastatin fluvastatin lovastatin
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—

S0 MEEI= 2%F

SAO| AP E|= QEN X BRI E . .
Pharmaceutical Data II\\/I/IZ?inCczll [I\)/Iea\iclefr?fll
ZIH0|| o kS X UrSH=7} X227 o™ o2&l 220]=7}

A

Disease Data Medical Treatment

280 o o|=
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Big Data.
Medical Data.
Precision Medicine.

Real World Evidence.

|2 Go|E + TEE Kol

AN /~—
o|z¢9l G ol E
EOHE7t AIX|L|Of

36



MDwalks Engine.

olz W& XML =2 Hast HO|HE Z2|(Define)dtyl, O|F H|O|Ef ATIO| SHEAIFAM
ANEHOR HOHE v FESE ALEoz LSt ASH L

MDwalks il
Engine I




MDwalks Site.

AL A AOIE S
olz FAMA I-HOI HIO[& mjEH= ROtLY

MDwalks
Papers

BROWSE

FILTER BY TYPE
L -4
m 2oy

FILTER BY SUBJECT
m 2

W 29z(FEE)

u NEH2

m =8y

]

-

g2
xef

FILTER BY DATA
B H439
m HAs
» #34

FILTER BY DOWNLOAD TYPE

m dolg
| b}

£ S5 o|27|7, 337|T, WA 0| | QST HAD Yoo,
1 HH o[5S MAfekol St UgLict

http://mdwalks.net

MDWALKS PAPERS

Q17| MDwalks Paper

Heds GHE NYEY [B=ES Hede NYEY 2 (EMEANEE
WEZOHCOIZ] @) 24 @R ESWESUCIZ] POF =4 [RuICIW3A2|0H_POF

MDwalks Paper X EX= HH'E AT MDwalks Paper XSS AUH'E AT MDwalks Paper X £ UHIE AT HEs BH'E AZEY Moj9z]
24 [H=EZYA2|0H_PDF

@ 2017.09. 20
Y o|=H|E 24 [Foo Lx51010{Hof|A{2] xjoj] 2017.09.20
Q1% CjuIE Ty BHO|o{Eoi A 2| Alof]S] 2| 2H| B E48lL|ct
D 6B EEEEE) EFFD ETE)
= o|ZH| BN [M54 2017.09. 20
Sl chelT M54 : £
[=2] csoi= ]
Y 2|=H|2 24 [J20: 24 712K E] 2017.09. 20
Qe ceIE 120: 24 713N 2|28
[22] [cvorc]

@ 2017.09. 19
[=2] o]

38



OFX| ..

1 olZIAIA OB TjS 2 K7} U
o A0 A|AEO| BIXI= 0ol O 22T HO|EE 248 & YaLT
O|ZHMA HIOIHE EM XM (Exploratory Data Analysis)E +=2igt
. o /o] 9 WES Fo 4 Slact
S/T0|E QOR0| AL o=t 0| OFL|2}
S} 0| 210] 20jLIT YUX| Srojx|T, F1HS WEH ASeD
o Hisio| DIl 2t = QU Bl X H QLI

Ol A

L|Ct.



g\
ot

walks

Big Data
Data Design

Contact : yonghyun@Iinewalks.com
web@linewalks.com



mailto:yonghyun@linewalks.com
mailto:yonghyun@linewalks.com

