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LIMITATION OF BIG DATA RESEARCH

 Research is limited to the scope of data source
* This notion must be one of the limitation written on research paper
 Limited external generalizability

e [t’s safe to be conservative



LIMITATION OF BIG DATA RESEARCH

 Accuracy Is based on the quality of the data
* Validation is required

* Vagueness is a part of ‘real world’
 Accuracy Is relative, not absolute

* Better to do sensitivity analysis — using different case definitions to do
the same estimation



LIMITATION OF BIG DATA RESEARCH

* Typically not very multivariate (at the personal level)

 Useful variates are not comprehensive, only limited to those recorded
In the database

* New Information can be derived
* Family structures are not recorded, but can be ‘restructured’

 Socioeconomic status iIs not recorded, but can be estimated using
recorded data



LIMITATION OF BIG DATA RESEARCH

* Individual prediction is typically less powerful

» Good for trends, less useful for individual risk assessment
 Claims for individual prediction must be very careful
 Often lacks essential information



LIMITATION OF BIG DATA RESEARCH

* Privacy and confidentiality issues

* People can be traced even without personal identification
 Be very careful not to release data to third party

* Linkage between data source is often possible, be low profile




LIMITATION OF BIG DATA RESEARCH

* Requirement for powerful hardware

« Complex data management

 Data cleaning Linkage among multiple data sources

« Removal of unreasonable data

« Categorization

« Data transformation

* Clustering of multiple data for case/outcome definitions



ADVANTAGE

« Genuinely real world

« Extremely good internal generalizability
 Population-representativeness (for some data source)

* Requirement for minimal statistical analysis

* No pre-specified purpose (for some data source)

* Versatile Low cost (for some data source)

* Relative to clinical trials, clinical research, labs such as GWAS
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* Encryption by national personal ID, theoretically can be linked to
external data and cross campus linkage

* This system also links to unstructural data such as images
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This dataset records
hospitalization information,
something like DD of the
NHI database
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Triage data is different from
the NHI dataset. Initial
triage is recorded. V/S is
recorded continuously, in
another dataset.
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RE 200701 B484BI5IEBSOED2007AIFOT303BCT 20070122 31034E78BSBFS21016A6DCEA25A00] 3 3 2 %5 114 141 03 4 5 6
2 |3 200701  BBE92SFCSI0BFBF223FSCRBS224E91 20070122  AJG2FFACTR20DI9ATMDEDEE743E 2 2 358 148 172 109 4 5 6
3 |3 200701  SA0S723BSE3BF10880BG863F20C6F 20070123  3CE2E4A456E62C30D4721BBBICZ 2 2 3.4 04 200 109 4 5 6
4 |3 200701 FEGECCS3DA24607BCOCSIC0AESIOF 20070123  0CSF74125DE407FFSDBES21 166BBS 3 2 357 105 4 5 6
5|3 200701 110E2BE 1379CBO0BSAF20830F40RG 20070123 8751 IBESODID18607600C0CEERE0T 3 2 %7 73 164 7 4 5 6
6 |3 200701 BF7D7I0BE22DAOEDOS14ASEIRSI0 20070123  GFAA242B762454F AGSGEFODA61 IRE 2 2 %1 78 159 71 4 5 6
E: 200701  FIEA4149418D338F0CDCI8436E83 20070120  3A88270CFOACIFSRE316020C81048 3 2 %3 86 178 121 4 5 6
g |3 200701 ESCI3SESTFDET2A07758FOF613DC 20070120  D3323BDI8E64F525304BCE02140F2 3 2 %2 o7 143 a0 4 5 6
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3|3 200701 254FE02BGCCECES1AZE1ACS2ESID 20070122 OBFFO4BEDC0301D447EDD21E2D90)2 2 2 353 78 204 121 4 5 6
4|3 200701  6DF1546830C0766CD184C8123EBC2 20070122 AOF38CS54905DEESFCS98EE08F02B |2 2 2 .1 105 143 73 4 5 6
15 |3 200701 A1208CS75468ADB783600E03514E7 20070122  CCF85500112460C77RBEE4477BDAZ0 3 2 350 50 101 68 4 5 6
6 |3 200701 IFFCID250DCE4FE3R2B18FOC08DS 20070122 26EF162DAI203ASTETRF42FECOF 2 2 376 91 121 80 4 5 6
7|3 200701 ACF31DFE7360BSDS209382R25DFA 20070122  07BSBC79ASDFICEDT 10F41FECDFE 3 2 356 62 159 81 3 4 5
18 |3 200701 A3DCGTFSIATRIFOCCIZ3ISDCDEA 20070122  0SE2696F68DC158F 18908FCIEEBD 2 2 358 79 181 94 4 5 6
o |3 200701 45ACOOCOSDEE3TCT2F200A177EBA 20070122  CT785F8127013A2563A%2580760BR8 |23 2 367 jos 14 @8 4 55

SR — | wEoR T (WEoR= (eS| S| R iEfwst | BEFEEH | SRR | HEPRRTAC | Sy | {EPestar | ReEiHER | BREEHEN |ShASREEC | MRS el |MBREED | MEEE | iEHE | 18E |
1 3 4 3 3 20 OIFAEC00489 20070122 1
2 3 4 p 2 20 01FAECO0430 . 20070122 1
3 2 4 2 2 18 01FAECO0459 | 20070123 1
4 4 4 3 3 25 01FAECO0489 07 20070123 1
5 4 4 3 3 17 01FAECO0459 o7 20070123 1
6 3 4 2 2 19 $DBIFBECE4 | 20070123 1
7 3 4 3 3 20 01FAECO0430 | 20070120 1
g 3 4 3 3 20 01FAECO0459 | 20070120 1
a 4 4 2 2 22 01FAECO0459 61 20070121 !
10 4 4 3 3 18 01FAECO0430 . 20070122 1
11 2 4 3 2 18 01FAECO0459 . 20070122 1
2 3 4 3 3 20 01FAECO0489 . 20070122 1
13 2 4 3 2 20 O1FAECO0459 . 20070122 1
14 3 4 2 2 22 01FAECO0459 . 20070122 1
15 4 4 3 3 18 01FAECO0430 . 20070122 1
16 3 4 2 2 21 01FAECO0459 . 20070122 1
17 3 4 3 3 20 01FAECO0459 | 20070122 !
18 2 4 3 2 18 01FAECO0459 | 20070122 1
19 3 4 3 3 22 01FAECO0459 . 20070122 1
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Like DD. But these data include
private payments. The data have
similar breakdowns like the NHI
database but with more details.
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1 |5 200803  CDEEB37TS3FO307SE0EASG4101ELA 00703  SE3COCIEBAOITINTIETE30F4BCS [BO23728255 1.00 20080311 20080313
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7|3 201001  S§74CED3AZE7SFEFSEZFT4O5EE47 09901  1244B1714ECFEEDASSFCCIODS 4021213100 1.00 20100104 20100104
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IIE: 201001  §M4CED3AZE7SFOFSECFT4RSEE47 09901  1244AB1714ECFEEDASSFCCIODS 4036079100 1.00 20100104 20100104
1|3 201001  §74CED3AZE7SFFSEZFT4OSEE47 09901  124AB171AECFEEDASSFCCIODG JA0361511G0 1.00 20100102 20100104




Like OO. With more
details and private
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RE | EREAR| i P TR EEESE] ) L o I W B iR | IMERB | MEAE | Esr |
1 3 201007  SBOFSSFSOEYOZ2202AFSAFIERREE 09907 AB06586725860497AE40662 A FAGL JOO171 4 G02-056 317B0 20100705 7
2 3 201007 24F15B47F1SERETAF33350542F18C 05907 B413BeFEDEO4TSCASTEDD 223D JBO09554 100 PEADLZM 31740 201007249 28
3 3 201007 8Y43DEIBACCEADCEIEZVFRZFIT0 09907 FIOOBDO1V2TR0B4DA0AFDTEDC] §A0010471G0 PICO16M 33420 20100720 28
4 K 201007 8W42DEIBACCEADCEIEZVFRZFIT70 09907 TIS8BDO1V2TeeB4DA0AFDTEDC] §EO09S54100 PELOLZM 33440 20100720 28
5 3 201007  8743DEIBACCEADCEIEZTFIZFIT0 09907 TIO9BDO172TeeB4DA0AFDTEDC] §BO20516100 PLCO1ZM 32320 20100720 28
6 3 201007 CHDFCEFeTED4D4BABACAEGEBAA 09907 3EBAFIECEEDSL FICE11850E4AR20 §001 564 G02-002 310 20100720 7
i K 201007 CLDFCEeTED4DABABACAEGRSBEGA (09907 JIBAFIECEESSLZTCE11850EARE0 JO52054 F02-112B 21120 20100720 7
8 3 201007 CSDFCEe7ED4D4BABACAEGEBAL 09907 3YBAFIECEEDSLZICE11850E4B20 | A018798335 PWCO16E 2130 20100720 7
9 3 201007 CHDFCEeTED4D4BABACAEGREBAA 09907 3EB4AFIECEERSL FICE11850E4AR20 § 4021755100 PEENIAM 310 20100720 14
10 3 201007 CHDRCFa7ED4D4BABACAERSEG4 09907 32B4AFSECEESSAZTCR11850E4B20 JA0ZT131100 PGCI00M 31z 20100720 14
11 3 201007 CHDFCEFeTED4D4BABACAEGEBAA 09907 3EBAFIECEERSLFICE11B50EARE0 §A0361511G0 POLAO1EM 3130 20100720 14
12 K 201007 CLDFCEeTED4DABABACAEGRSBEGA (09907 JIBAFIECEESSLXICE11850EAB20 JA037657100 PEDOS0M 21120 20100720 14
13 3 201007  CSDFCEFeTED4D4BABACAEREBEAL 09907 3ZB4FIECEESSLAZTCE11850E4B20 JA040765163 POLA004:E 3130 20100720 14
14 3 201007 CHDFCEFeTED4D4BABACAEGEBAA 09907 3IB4AFIECEERSL FICE11850E4AB20 | A047280341 PWLOSOE 310 20100720 7
15 K 201007 BROESDOEZ496FED2CEICIDAE4D 09907 EB252D2FI61BTCEZBODACY AQ33E J001 564 02-00z2 31740 20100715 7
16 3 201007  BOCESDOE2496FEDACEICIDE24D 09907 E8252DZF061BTCESRODACY AQ33E JO5S2094 F03-112C 31740 20100715 7
17 3 201007  BROESDOE2496FED2CEICIDAE4D 09907 ER252DEFI61BTCEBODACYAQ22E R A 0010477100 PICO16M 31740 20100715 28
18 3 201007  BoOESDOEZ496FBDZCEICIDAS4D 09907 E3253D2F061BYCESBODACTARZE | A0142281G0 PTHOOSH 31740 20100715 28
19 3 201007  BOOESDOE2496FED2CEIC1DAE4D 09907 ER252DEZFI61BTCESBODACTY AQ33E | A 037687100 PEDOS0M 31740 20100715 28
n 3 wmnnT RANESTNER9AFRNICEICITIARAT  N9an7? FER2SSTEMIAT RICEIRNNACTA933E LB 0 LEEL 00T 274N AN 5 IR

* Some items are not reimbursed by the NHI. These are valuable
information.

* In CGMH, approximately 15% of revenue is from private payment.

* These data are original claims, therefore the exact reimbursement is
not sure.



N EA
o B SR IFE S A




mE | EHEAR| AT TeREREE | |Frak| i | wERE—IER | iR R | &0 FIER (&0 R teheiE RE

1 3 201803 5138ABSCDOBIDSADFR2367ADSF OBGDF/47TASDECAFIASSCFRZDAS] 72-535 m B T2-5325 Waibod inm) 20180224 1859 135

4 3 201803 5138ABSCDOBIDSADFR2367ADSF OBGDF/47ASDECAFLIASZCFFZDAS] 72-5326 m B T2-526 K (Potassium) 20180224 1859 35

3 3 201603  5885242D4685015FEYTADESGZ4EBE OFB2SDT04D2000E207ABGS059AT 72-333 nm B T2-333 Creatining 20180216 0956 naz2

4 3 201603 58092A2D4600015FEY7ADESGZ4BE OFB20DT04D2000E207ABGS05IAT 72-355 m B 2-355 NaiBod umy 20180216 0956 142

5 3 201803 5388242D4688015FEYTADESGZ4BE OFB2ODT04D2000E207ABGS05IAT 72-356 m B T1-356 K Potassiumg 20180216 0956 20

f 3 201602 BCDVA0LBET4TSCCDABSD11EDSE: FCOADEGESOFRBFLTZADDCARSABA 72-305 m B T2-305 T-Chalesteral 20180216 0821 304

7 3 201803 SCDT46LBET4TSCCDEESD11ENSZE FCOADEGESEFABFSTZADDCARS484 72-368 m B T2-368 T-GT 20180216 0334 1723

a8 3] 201603  DE4609FCSFICIBCEF24EFACTIAZ T460FCIo0A0DEBDASGSDFI411ES 72-503 m B 72-503 EUN {B) 20180224 1009 244

9 f 201603 DE4e00FCEFICIBCBF24EFACTIA: T460FCI06A6DEDADGODFI411ESG 72-505 m B 72-505 Creatinine (B} 20180324 1009 204

10 3 201603 268CE406BO0BAOGGA4436455842 3TDEDEF:3VDOSFCIOBLERIEZEDE  72-566 m B 2-566 Tropomnin-I 20180324 0252 0273

11 3 201603 03D141DFSACTAZ3619CHIDETSM6F 6CCETSEA43702131 496 3BOBAFES n B - Tropondn ] 20160324 0159 0.205

12 g 201803 BTCCATII2CCOACEI2COZER05A0E ES2E427029052B257201232602D8 | 72-001 11 B 24001 WEC 0160205 0449 7.5

13 g 201803 eVCCATII2CCOACEI2COZER05A0E ES2E4AZT029052B257201 23269208 | 72-001 12 B T2B001 REC 0160205 0449 294

14 ] 2016803 &ePCCATII2CCOACEI2COZERSEARE ES2EA2Y029652B2572601 23260208 | 72-001 12 B F2C001 Hemnglobin 0160205 0449 R

15 ] 201603 ePCCATII2CCOACEI2COIERSEARE E32E427029602B2572601232602D8 § 72-001 14 B 72D001 Hematocrit 0160205 0449 3a
1287085 |2 201109 92196ATSFCT6F92FI1DTEFTEZ58 Q4021 74F0S0L ATEDCCTTESTI06E 72-314 oo B 7i-314 Ghocose(AC) 20110928 1042 101 :
1287089 |2 201109 92196ATSFCT6F92FI1DTEFTE358 Q4021 74F0S0L ATEDCCTTEETI06E 72-333 oo B Ti-333 Creatinine 20110928 1042 [.ag :
1287000 |2 201109 92196ATSFCTA6FOZFIIDTEFTE358 04031 74F0504 ATEDCCTTEETIS6E  72-335 oo B T3-335 Estimated GFR 20110926 1042 I:ED mlfmindd 73w :
1287091 |2 201109  745AS0SBEEDBDAZBSFSF46DDSD0E 6751FS03DBAFSI0ZFIEIFBRA2855 72-314 oo B 71-314 Glocose(LC) 20110926 1046 ag :
1287092 |2 201109  745AS05B8DEDAZBSFSF46DDSD08 6Y51FS03DBOFA90RFIEIFERO2855 72-331 oo B 72-331 Ui Acid 20110926 1046 51 :

* Test results are summarized in this dataset, in a rolling order. For a single item with more than one results, it
was separately recorded in different rows.

* Not very tidy, primarily due to ‘reportable range’, per CAP requirement.

* Change of methods is another concern.

* One test may have multiple methods at the same time

CBC

CRP

antiDsDNA
Thyroid hormone
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Much more
details than
cancer registry
Can be linked
back to original
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I |6 201409 SDADGRIBCCAABIBBE 4003 078 0l 20140020 20140020 c#43 |5 2000 3 9 1 20140620
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0 |6 200508  2F3AOCCERCOSCRARZA 079 0l 20050810 cier fo 8140 3 2 1 20050215 035 2 02
10 |6 200508  16C4033BCIC24SCAERD 053 01 20050812 cz20 fo 1m0 3 4 8 00000000 045 00 98
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* Continuous/interrupted data, useful, difficult to use

* Not cover the entire data availability, around 5 years

e | EHEH| B AR | & A HE | (B BEMAE|  BHEE [HISE [ERIHNE BMUETE | BSEE | E A EIHA [ &0 FSRS | W
1 3 201501 03207F20B47BFZ7385D0a4F79V205E 20150101 BED41EBFZEFSF962EE373A454D4ER OAO] ET 374 o0z B 06 20150101 D&E00
2 3 201501 03307F20B4TBFZ7385D044F797205E 20150101 BBD41EBFZEFSFO62EB378A454D4ER SAO] BT EfN| 002 B 03 20150101 0300
3 3 201501 7OES9955CO6ZAESEBA4EATFDETS 20150101 0972DA0IB4OZACDADAEABBRANTE HAO] ET 36.1 05 20150101 0320 20150
4 3 201501 TOES995COEZAESSEALEAVFDETS 20150101  097zDADSBASZACDADAE4EEEANTE XAQZ FULZE 104 05 20150101 0520 20150
5 3 201501 TOES995SCOBZAESSBALI4EATFDETS 20150101 0972DAOSBA9ZACDADAE4BBBACTE HAON4 REZP 22 05 20150101 0520 20150
& 3 201501 TOES9955COGZAESSBALEATFDETS 20150101 0972DAOSBA9ZACDADAE4BBBAOTEY HAQS NEF 3 105 05 20150101 0320 20150
i 3 201501 TOES9953COBZAESSEAL4EATFDETS 20150101 097ZDAQSB49ZACDADAE4EEEACTE HAOG NEF D 38 05 20150101 0520 20150
8 3 201501 TOES995SCOBZAESSBAL4EATFDETS 20150101 0972DAOSBA9ZACDADAE4BBBACTE HAOS =po2 96 05 20150101 0520 20150
9 3 201501 935FC1812B258E62BASBDEZAEASD 20150101  BASOQSOAGCCASOECASSIB200BEER ©AO] ET 364 002 Hi# 06 20150101 0600
(3 201501 935FC1812B230E6ZBASBDOZ4EASD 20150101  BASOSSOABCCASOECASH3BZ00BEE ) CAOZ FULSE T 06 20150101 0600
11 3 201501 935FC1812B256E6ZBASBDEZAEASD 20150101  BASOSSOABCCASOECASHIBZO0BEER A4 REEZF 18 06 20150101 0600
12 |3 201501 935FC1812B256E62BASBDEZAEASD 20150101  BASOSSOAGCCASOECASHIBZ00BEEE ) ©AQS NEPs 163 06 20150101 0600
13 |3 201501 935FC1812R250E6ZBASBDOZ4EASD 20150101  BASOSSOAGCCASIECASHIBEZ00BEE ) CAOD NEFd 63 06 20150101 0600
14 |3 201501 ADFBSOCTESEEDOFO1347EAFSAAZD 20150101 8984D7100924 1 1D3E40F3BDA10057E GAO] ET 38 jrooz ER 05 20150101 0512
15 |3 201501 BCEFZEFACDES36COGIBFCIZEED4E 20150101 247F188ACDCAEBFG213F33410558F) ©AO] ET 386 06 20150101 0611 20150
16 (3 201501 BCEFZEFACDGG36COS3BFCIZ08D4E 20150101  247F188ACDCHEBRFG213F33410558F) CAQZ FULSE 145 06 20150101 0611 20150
17 |3 201501 CDTH6S4FEATECETISDS41C6RE52073 20150101 52163E77Y37555F35132062AD1ESEZ § OAQ3 HE 82 06 20150101 0600
18 |3 201501 913402C1EDG3S13D3ASDBARIETA0C 20150101 830C8BOSFAFEO19CA042FFT2BE T4 ©AQ3 HE 82 06 20150101 0600
19 (3 201501 913402C1ED63813D3AS0BABISTA0C 20150101  889C8BOSFAFEQ19CAN42FF72EE T4 OAQS NEPs 150 06 20150101 0600
200 |3 201501 912402C1EDG3613D3ASNEBARISTANC 20150101 230C8BOSFAFENI9CA042FFY2EE T4 OADG NEFd 34 06 20150101 000
21 3 201501 19BOTZ37ISEDIEICETASCIVZERBOBY 20150101 861A044854ECDDFOZF11042583ADA0 SAO] ET 369 g0z Ei# 05 20150101 0530
22 |3 201501 19B9723719EDIELCE748C1IT2ZEBOBA 20150101 861A944354ECDDFY3F1104283AD40 ©A03 HE 60 05 20150101 0330
23 |3 201501 19BGT237I1SEDIEICETAECIV2ZERORA 20150101 261A944854ECDDFY3F1104223AD40 OAQS NEFs 156 05 20150101 0530
24 |3 201501 19BOTZ37ISEDIEICET4SCIV2ZERBOBY 20150101 861A944854ECDDFY3F1104283AD40 SANG NEFd 41 05 20150101 0530
23 |3 201501 4F3EGOB348903E3243433DAABEZA 20150101 CFODOO7O8CE054806DEECCIRDIIEY A4 EESF 36 05 20150101 0330
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Nursing records are also available
We haven’t used it very often.
Validation study may be useful

TR 47 (BL32)

LOC
DTYM
IDCODE
IPDAT
CSN
DAT
™

KD
SYSID
SYSNM
ITID

ITNM
RESUID

RESUNM

SDAT
TRENO

TREIT
TREDAT
TREMK

R 2t ()

Frele&
BEREH
AW
i A H A
sk
soek H HH
A
AR

ES A
ESEy i
THH SR

TH H #4718
SRR

GER T

ENGIE NI

LAV

FAREIE
B B

Ja B RI{REE T

ERE A =R/
FIT 10
FIT 6
FIT 100
FIT 8
FIC 100
FIT 8
FIC 4
FIT 2
FIT 2
FIT 150
FIT 5
FIT 300
FIT 7
FIT 300
HH 7
FIT 15
FIT 500
FIT 12
FIT 10

=g kg

g 2B (CHEEREH © BEl&(Loc)
YYYYMM . 2 IPDAT
{E 238 A1 > A8 ZE R e
PEITAE H HA&=yyyYMmMDD
I BEER 2 Rk

HSRIREER © THE (R
(ITID)

A 2R CHEEREA © GERAHS
(RESUID)

AR HEREE © 4ER AT
(RESUNM)

YYYYMMDDHH24MISS
s 2R AR © R E R
(TRENO)



fRE | EREH | ERE A EENEE | Egiizi | ACEREIER |eh | FEE | AL FiRaE HE e HE&E sEAHEE sER-ATE Fot i s
1 3 201501 8D63BFICIEESEEGENASSIDISR0A2 20150131  FEFCSE44D4C4DECZASBAEZZ0CCY 20150131 1002 D BE & DEOL BEEE DBO1 EE 31IAN2015:10:03:01
2 |3 201501 8DAIGFOC3EESEESE0ASSID1S880A2 20150131 FAFCSE44DAC4DECZASBAE280CCS 20150131 1002 D 155 %54 DAOL Izan DAO3 & 3TAN2015:10:02:01
3 3 201501 8D63BFICIEESEERENASSIDISS0A2 20150131  FEFCSE44D4C4DECZASBAEZS0CCA 20150131 1002 E HEM iR EAQ2 HERIER EALS Hiift--HD 31TAN2015:10:03:01
4 3 201501 8D636FICIEESEEGENASSIDISR0A2 20150131  FEFCSE44D4C4DECZASBAEZZ0CCY 20150131 1002 D 158 2% DInz Fo{ERIEE Dol EHE 21TAN2015:10:03:01
5 3 201501 8D63BFICIEESEEGENASSIDISR0A2 20150131  FEFCSE44D4C4DECZASBAEZZ0CCY 20150131 1002 I EEHE 1402 EEER® T1A05 e 31IAN2015:10:03:01
6 3 201501 8DAIGFOC3EESEESE0ASSID1S880A2 20150131 FAFCSE44DAC4DECZASBAE280CCS 20150131 1002 I FEE R 1403 T 1420 &= 3TAN2015:10:02:01
7 3 201501 SDB3BFICIEESEEGENASSIDISS0A2 20150131  FAFCSE44D4C4DECZASBAE2S0CCE 20150131 1002 I FEERE IBOZ RIER S IB10 + 0 B EEFRGEIGITAE | 1JAN2015:10:03:01
8 3 201501 8D636FICIEESEEGENASSIDIS80A2 20150131  FAFCSE44D4C4DECZASBAEZR0CCY 20150131 1002 A THEE AR AF01 pEoE L) AFD3 Bh R 21TANZ015:10:03:01
9 3 201501 47C56344D064AGBEERD4SF 17AF207 20150131 B31EBDAMES19D313C44CDFECI077 20150131 0330 D DIoz F{ERIEE DIl EE 3TANZ015:10:03:01
0 |3 201501 47C56344D064AGBSEBDASF 17AF207 20150131 B31EBDAMES19D313C44CDFECI077 20150131 0830 D DIOL FEXEEEED 1 3ANZ015:10:03:01
1|3 01501 1AGB32834ALCSTI2ZI2B2DASEFASE 20150131 2123F2FASTD20CSEOAGBANMEEG03 20150131 1000 C NENE: 2o CDO6 o= =0 Dol EE 31IAN2015:10:03:00
12 |3 201501 1AGBI283AICSTIZIZECDASEFASE 20150131 2123F2FASTD20CSEOAGBAIMEER03 20150131 1000 D 158 54 DEO1 HiEss DEO1 EE 31TANZ015:10:03:00
12 |3 201501 1AGRIZS3AICSTIZIZB2DASEFASE 20150131  2123F2FASTDROCSEOAGBEUMEESN3 20150131 1000 D 158 2% DAD] JE=ES DA03 # 3UTAN2015:10:03:00
14 |3 201501 1AGBIZEMALICSTIZIZB2DASEFASE 20150131 2123F2FASTDROCSEOAGBE0MEESN3 20150131 1000 E HEM B3R EADZ HER IR EA05 EE 31IAN2015:10:03:00
15 |3 201501 1AGB32834A1CSTI212B2DACEFASE 20150131 2123F2FASTD20CSEOAGESNMEER03 20150131 1000 D 155 %54 DIz F{ERLAE DIl EE 31TAN2015:10:02:00
16 |3 201501 1AGBI2834AICSTIZIZEC2DACEFASE 20150131 2123F2FASTD20CSEOAGBAIMEER03 20150131 1000 I FEEHER [A01 FERE 1401 BEE 31TANZ015:10:03:00
17 |3 201501 1AGRIZEMAICSTIZIZB2DACEFASE 20150131  2123F2FASTDROCSEOAGBADMEESNS 20150131 1000 I EE R [A02 EEE® TA05 e 21TAN2015:10:03:00
12 |3 201501 1AGBIZEMALICSTIZIZB2DASEFASE 20150131 2123F2FASTDROCSEOAGBEOMEESN3 20150131 1000 I EEHE 1403 Jid- iy 3 1428 £ 31IAN2015:10:03:00
19 |3 201501 1AGB32834A1CST1212B2DAOEFASE 20150131 2123F2FASTD20CSEOAGESDMEER03 20150131 1000 I B A IBO2 Ak iERE IEB14 = 31ANZ015:10:02:00
20 |3 01501 1AGB32834ALCSTI2ZI2B2DASEFASE 20150131 2123F2FASTD20CSEOAGBANMEEG03 20150131 1000 I Pl = 003 EEE IC15 &= 31TANZ015:10:03:00
21 |3 201501 1AGB32834A1CS71212B2DACEFASE 20150131 2123F2FASTD20CSEOAGBANMEER03 20150131 1000 A THEE ZaE; AFO1 T AFOZ 065 ] 31TANZ015:10:03:00
2 |3 201501 8D636FICIEESEEGENASSIDIS80A2 20150131  FEFCSE44D4C4DECZASBAEZZ0CCE 20150131 1002 A THEE R ABOZ Ee V1 153 tnone) 31IAN2015:10:03:01
23 |3 201501 8D63BFICIEESEEGENASSIDISR0AZ 20150131  FEFCSE44D4C4DECZASBAEZZ0CCY 20150131 1002 A THEE B ABO3 iEE M4 443 (writhdrawl) 3ANZ015:10:03:01
24 |3 201501 8DAIGFOC3EESEESE0ASSID1S880A2 20150131 FAFCSE44DAC4DECZASBAE280CCS 20150131 1002 A TG B AR ADOL MRt i MEQ muscle poer =0 31TAN2015:10:03:01
25 |3 201501 8D63IGFOC3EESEERE0ASSID1S80A2 20150131  FAFCSE44DACADECZASBAEZS0CCA 20150131 1002 A THEE BB, ADO3 MpraRE L MPO muscle povrer =0 31TANZ015:10:03:01
B |3 201501 8D636FICIEESEEGENASSIDISR0A2 20150131  FEFCSE44D4C4DECZASBAEZZ0CCY 20150131 1002 A THEE R ADD4 MpsENE TR MP1 muscle povrer = 1 31JANZ015:10:03:01
27 |3 201501 8D63BFICIEESEEGENASSIDISR0A2 20150131  FEFCSE44D4C4DECZASBAEZZ0CCY 20150131 1002 A THEE SR ACOL TEFALFN F307 4.0mm 3ANZ015:10:03:01
22 |3 201501 8DAIGFOC3EESEESE0ASSID1S880A2 20150131 FAFCSE44DAC4DECZASBAE280CCS 20150131 1002 A TG B AR ACO3 EIETLELETE FRR +{Reaction) 3TAN2015:10:02:01
2|3 201501 SDB3BFICIEESEEGENASSIDISS0A2 20150131  FAFCSE44D4C4DECZASBAE2S0CCE 20150131 1002 A FHEE Zud ACO4 BIEFLELENE FRR +{Reaction) 31TANZ015:10:03:01
EE 201501 8D636FOC3EESEESECASSID 188042 20150131 FAFCSE44DACADECZASBAEZZ0CCA 20150131 1002 B TEIR b BAO1 [IiES EAD] sy 31TANZ015:10:03:01
31 |3 201501 AE33A19085ASDAB1TEIICOBSO3CF 20150131  474D0853276F243DFO57EGSAFTFF4D 20150131 0900 I EE3E 1401 EEEE 1401 Pty 31IAN2015:10:02:57
2 |3 201501 AE33A19025ASDAB1TEIICOBSO3CE 20150131  474D0853276F248DF0O5TERSAFTFF4Y 20150131 0900 I EEEE 1402 EEEs® A0S el 31IAN2015:10:02:57
33 |3 201501 AE33A19085ASDABITEIICOBR0ICE 20150131  474D0853276F248DF05TERS4FTFFAG 20150131 0900 I FE R 1403 EETEEE 1428 2 31IANZ015:10:02:57
4|3 201501 AE33A10085ASDABI7EIICOBS0ICE 20150131 474D0853276F245DF057ERSAFTRFAS 20150131 0000 I FEEHER 003 EEE IC15 &= 31TANZ015:10:02:57
[ |3 201501 872582F |ECO4BS48D00F623598E 195 20150130 53DSE632D56755BOCES4BEDMDIAL 20150130 1500 A THEE R ACO4 HIEFHLEE FER +{Reaction) 0IANZ015:17:04:09
» |3 201501 §72582F |ECO4BS48D9GF623598E 195 20150130 53DSE632D56755BOCES4BEDMDIAL 20150130 1500 A THEE SR ADD4 MpPEENE TR MP1 muscle power = 1 TANZ015:17:04:09
7|3 201501 872532E1ECO4BS4SDOOF623598E195 20150130  53DSERI2DS6755ROCFS4BEDMOLA] 20150130 1500 A TG B AR AFO1 JEENA] AF03 BAFE 30TANZ015:17:04:09
E 201501 §72582E 1ECO4BE4SDOOFE23598E 195 20150130 53DEEAIDSE755BOCFS4BED4DLAT 20150130 1500 D 158 54 DAOL gzt DAO3 #r 3OTANZ015:17:04:00
w3 201501 872582F |ECO4BS48DO0FE23508E 195 20150130 53DEEA32D56755BOCEMBEDMOIAL 20150130 1500 E HEf R EA01 HER 7 EAD4 ERETE 20TANZ015:17:04:00
40 |3 201501 872582E 1ECO4BE48DO0FE23508E 195 20150130 53DEE6IRDS6755BOCFS4BEDMOLA] 20150130 1500 I R R 003 BE IC15 = TANZ015:17:04:09
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Personal history, not vey well recorded

frl= |EHER| B | #i A 08 PaEE | BHEHE | SEFEH| 98l | 5HE |[FRE | EE0R| Ol HER | FREEMEE MR | R | F B | e
1 3 200708 AA4TIS3TFASITEO4FCISCCINGCE 20070813 INAOR =i N R N 070213150957 . . . .
2|3 200708 AA4TIGITFASITEQ4FCZSCCI06CE 20070813 JNAO3 g Iy LN N 070813150657
3 3 200708 OBCAADSTCHAFIB2ICHAZSR06304CT 20070815 JHAOL mE N K N 070215165121
4 3 200708 9BCAADSTCBAFOB23C5AZSE96304CT 20070815 NAOZ = N FRIT N 070815165121
5 3 200708 OBCAADSTCBAFOB23CSAZSE06304CT 20070815 NAD3 & N ¥EI N 070815165121
6 3 200708 BAIIIFFRCTE0512B1250CIF6ATCC 20070815 JIADL i e N Edir N 070215172306
7 3 200708 BAI131FF8CTE20512R 1250C3FBATCC 20070815 JNAOZ e N FRE N 070815172306
3 3 200708 BAI3IFF8CT620512B 12500 F6ATCC 20070815 JNAO3 &0 N Ly N 070815172306
9 3 200708 SE153735D3BDESG2056440CT000AE 20070815 JHAOL i ] N = N 070815174358
RE 200708 SE153735D3BDZS62056440CTO00AE 20070815  NAOZ e Iy FRI N 070815174358
1|3 200708 SE153735D3RDZS62056440CT000AE 20070815  INAO3 g N LI5S N 070815174358
12 |3 200708  BEGZATE307BOEISIAPEIBOFICIBA 20070815 JHAOL mE g 18 5 N 070815180215
13 |3 200708  BEGZATE30TBOEIGIAZEIBOFICIBA 20070815 [NAOZ =i N FRIT N 070815180215
14 |3 200708  BEGZATEIOTBOEIGIAZEIBOFICIBA 20070815 [NAO3 &0 b 4 N 070815180215
15 |3 0708 STASJOADOCBESECSFRACDROGDAZ 20070815  JIAOL i ] N FE N 0703215180428
RE 200708 8TASM0ADGCBESECAFESCDR0SD42 20070815 INAOR =i N R N 070815180428
17 |3 200708 8TASM0ADGCBESECAFRSCDR0SD42 20070815 INAO3 g N Ly N 070215180428
18 |3 200708 O4C1FIF42SERG2044B10F 1A 104804 20070818 JHAOL mE Iy K N 070818134825
19 |3 200708 04CIFIF483EBRG3044B19F 14104504 20070818  NAO2 = N FRIT N 070818134825
2 |3 200708 O4CIFIF433EBG8044B19F 14104504 20070818  NAO3 &0 N LI5S N 070818134825
21 |3 200708 2FE003SFEDECFOSOBESATORSAEFE 20070818 JAOL i e N Edir N 070518013925
2 |3 200708 2FA003SF2DEORSSOBESATOBSAEFE 20070818 RNAOZ i N FE N 070818013925
23 |3 200708 2FA0035F2DEOFSSOBESATOBSAEFE 20070818 RNAO3 &0 N LIl N 070818013925
24 |3 200708 7SBI0BBTFCE00Z230060ASESBES2 20070818 INAOR =i N R N 070818021952
25 |3 200708 7SBI0BBTFCE00Z2R0060ASEEBES2 20070818 JNAO3 g Iy LN N 070818021952
2% |3 200708 2F1ASFITAAITASAEE3ISBOGSCC] 20070818 JHAOL mE N K N 070218021910
27 |3 200708 2F1ASF1TAAITASAEEIISBOGSCC] 20070818 [NAOZ = N FRIT N 070818021910
28 |3 200708 2F1ASF1TAAITASAEEIISBOGSCC] 20070818 NAO3 & N ¥EI N 070818021910
20 |3 200708 7SBIWERTFCE00ZCR00BGASEEBEEE 20070818 JTAOL i e N Edir N 070818021952
EVE 200708 CDD31BOSSEDOSBACOATIOADEFRSD 20070818 JIAOL i ] 7 18] 5 N 070218110038
31 |3 200708 CDD31BOOSEDOSBACOATIOZDFESD 20070818  INAOZ =i N I N 070218110038
EPE: 200708 CDD31BOOSEDOSBACOATIOZDFESD 20070818  INAO3 g N Ly N 070218110038
3|3 200708 10AD1SA111DPCE33666EES0ISBANE 20070818 JMAOL mE e 1% 5 N 070218115241
4|3 200708 10AD1SA111DRCE33666EES0ISBADG 20070818 INAOZ e N IE i S N 070818115241
3|3 200708 10AD1SA111D2CE33666EES0I5BADG 20070818  NAO3 g ¥ THE N 070818115241
3F |3 200708 01CAZEICE32C215784148ARE2TDS6 20070818 RTADL iHE IV /7T N 070818124078




Xk f24F 2 4%

X-ray reports

Can be used to link back to
original image

Available since 2001




LOC {a;-. DIYM «'if.:} IDCODE {a;-. REGNO ,:'33 ITEM @ REFORTOL
201803 ZCEAOBEGSE50FD i 4738EOGEZAESET ('5-011 Radiography of Chest P-4 View (#tanding) Show:
G95072E22F39BB 2 BFZDDF4A01 75445
51D645454 38 FAFRTDABC3ZC o definite active lung lesion
Tortaosty of thoracic aorta
Caleification of aorta
Wormnal heart size and configuration
Cimne gmall nodule with dense caleification dn the LLL , most lkely benign lesion ke toberculons granuloma
201202 SRCAZCOELIBZLOF  7aD025204F1TARE '5-902 Computed tomographor of liver without & with IV contrast enhancenent shows:
GB2270B0OBFETTE (8781330C81FA3C
Bi2SE47A9AC9 BFSEBEELADZ0FS Techniques:
From lower chest to pubic edge din 5-mm contiguons ssction
Contrast agent at 2imlfsec, 30 e
Sranning tncluding the arerial, portovenons, and delsyed phass are performed

Text mining Is needed, part of the data
has been structuralized, but most are
still free texts.

Findings:

Feticular infiltratinn in dependant part of hilteral lower lobes of lung. Mavbe due to atelectasiz or fibrosis.
Lobulated contour of liver compatible with liver cichosis,

Cine eaxly enhencing snd washout nodule o 27 of bver 2. dom).

Patency of portsl wein,

W definite biliarr dilatation.

Taremarkable stodw of zallbladder.

Splenome galy,

o defindte space occupying lesion in the spleen and pancreas.

o defindite adrenal mass,

W hord ronephoosis.

Enlarged cilisc Lvmph node (1 5cmy) and nooltiple other promdnent celiae, sorocaval, and pars-aortic banph nodes,
Frominent hepatic hilar Ivmph node (0 860 .

o obwvious ascites.

Mo abnormsl free air in the abdomins] cavity,

Imnpresson:

* One early enhancing and washont nodule 0 37 of lver (2 4oim). Compatible with HCC.
* Liver cirrhosis and splenome galy.

* Enlarged ciliar lmph node.

(HCC]

1. Tumor location / Bize

Humber: 1

Location:37

Sige: measurable, 2.4 cm (the greatest tomor)

2. Tumor Characteristics and Associated Liver Features

Cirthosiz (+), Splenome galyi+), Poroswstemndc collateral vesmel (-, Ascites (=)
Twpical enhancement pattern (hopervasmular enhancement and early wash-out)i+),
Vagoular fmvasion (=), Portal vein thrombosiz =),

Extrahepatic spread (-}

3 Regional nodal metastasis
Yez (+), location: porta hepatiz

4, Distant metastasis (In this stody)
W or Equivocal (+)




Examination reports from
subspecialties

Only part of the data have
been available.
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LOC @ DIYH 4@, IDCODE @ REEGNO z_ﬁ} ITEM EEFORTM
01502 B1146DA154092C3 (766742542074 B0 i M22-060 EIEHE : M22-060 ECHOCARDIOGRAPHY WITH DOFPLER AND
CT71B097AIGEEEL ( EQTF2A ] 3FC2755 QLOE
SF203C523453 ASEETT4ACEBAD
IECHO:
#TTE
M-miode Wormeal data
1 LortaT-A 23-3718-38mm) 32 /41

2 IV-Septomn/TV-PW (0-12 /4 5-11mm) 11 /9_
3 LV-ID diagtiows (36-52/420-30mm) 45 /25
4 LV-ELVES Valume (46-108/10-54ml) 91_ /22
SLV-EV/EF (32-95mlM9-Ted) a9_ /760
1iHeart size: Dilation of LA *Thickening: HO
Pericardial effusion: NO , Tamponade: O
Nntracardise Theombus 0 *
418eptal moton: Hommal *
SiMitral flow pattern: E « &
A1V alve leston: *Thickening: O
W alcification: O
¥ e petation: MO
AV prolapee: MO #{V fluttering: O
CGrrade/pr.gradient Arealcm?)  Grade

1-4/4 2DDoppler  1-44
#E M mmHg ¢ ¥AR. M4
i M ommHz 0 ¥EE M

PR M mmHg S *PR: fpeak= ,end=_ mmHg
*Te__ M mmHg ¢ *TE:2 M pregadient=  mmHg
{1+ Trivial, 2+ Mild, 3+ Moderate,d4+ Severe)
TICongenital lesion: MO _
ALV -wall motion: Normal _
LY performance: Nommal
10hothers
FCONCLUSION DILATED LA MILD ME, TE{25MMHG) .
@ Tape No:D1591:G1-_
¥ A =left atriom, LV =left ventricle, BA=right atrium, BV=rght ventricle
*4 o=aorhic root, PA=pulmonaryr atecy, IVC=inferior vena cava
*LWP=left ventricular performance, EVP=right ventricular performance
¥4 B =aortic regurgitation, ME=mitral regurgitation, TE=tricuzpid
srgtation
*8 S=anrhic stenosis, Mi=mitral stenosz
¥PG=pressure gradient, HCVD=hwpertensive cardiovascular diseas
¥P E =pericardial effudon, MAC=mitral asmulus caleification
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Impact of urate-lowering drugs on the
progression and recovery from chronic Kidney
disease among gout patients



Patients with a first diagnosis of gout and age =
18 between 2012 and 2015, n=30,077

Non-regular follow-up at CGMH after the

diagnosis of gout, n=13,382

Y

Gout patients under regular follow-up at CGMH,

n=16,695
Excluded patlen.t without exposure to any urate-
lowering drug (ULD), n=9,228
Y

Gout patients with ULD exposure, n=7,467

Patients received dialysis, renal transplant or
eGFR < 15 mL/min/1.73m?, n=692
Patients with no serum creatinine information

within 12 months before the index date and any
time after the index date, n=891
Patients with outcomes before index date, n=2

h J

Patients diagnosed with gout, n=5,882

Figure 1. Flow chart of the study cohort



Table 1. Baseline characteristics

Type of medication

Entire cohort Allopurinol Febuxostat Other uricosuric
P Value
agents
n % n % n % n %
Sex
Female 1,267 (21.5) 85 (17.7) 239 (21.4) 933 (22.1) 0.069
Male 4,615 (78.5) 441  (82.3) 880 (78.8) 3,294 (77.9)
Comorbidity
Myocardial infarct 285 (4.85) 20 (3.73) 64 (5.72) 201 (4.76) 0.19
Congestive heart failure 910 (15.5) 72 (13.4) 202 (18.1) 636 (15.1) 0.018
Peripheral vascular disease 234 (3.98) 23 (4.29) 63 (5.63) 148 (3.50) 0.005
Cerebrovascular disease 1,023 (17.5) 102 (19.0) 195 (17.4) 731 (17.3) 0.61
Diabetas mellitus 1,772 (30.1) 192 (35.8) 421 (37.6) 1,159 (27.4) <0.001
Diabetes with chronic 717 (12.2) 86 (16.0) 223 (19.9) 408 (9.65) <0.001
complications
Cancers 638 (10.9) 54 (10.1) 140 (12.5) 444 (10.5) 0.13
Metastatic solid tumour 92 (1.58) 6 (1.12) 22 (1.97) 64 (1.51) 0.38
Hypertension 3,916 (66.6) 381 (71.1) 833 (74.4) 2,702 (63.9) <0.001
Hyperlipidemia 2,598 (44.2) 237 (44.2) 475 (42.5) 1,886 (44.6) 0.43
Co-medication
Glucocorticoid 1,007 (17.1) 53 (9.89) 214 (19.1) 740 (17.5) <0.001
Non-steroidal anti- 1,974 (33.6) 112 (20.9) 231 (20.6) 1,631 (38.6) <0.001
inflammatory drugs
Anti-hypertensive drugs 2,845 (48.4) 260 (48.3) 587 (52.3) 2,002 (47.4) 0.010
Insulin 278 (4.73) 29 (5.41) 104 (9.29) 145 (3.43) <0.001
Hypoglycaemic agents 1,282 (21.8) 135 (25.9) 308 (27.5) 835 (15.8) <0.001
Lipid lowering agents 1,931 (32.8) 174 (32.5) 374 (33.4) 1,383 (32.7) 0.89
Aspirin 1,165 (19.9) 103 (19.2) 231 (20.6) 835 (19.8) 0.74
Colchicine 2,647 (45.0) 2456 (45.9) 487 (43.5) 1,914 (45.3) 0.52
CKD stage <0.001
CKD stage 1 920 (15.64) 81 (15.11) 54 (4.83) 785 (18.57)
CKD stage 2 2165 (36.81) 175 (32.65) 152 (13.58) 1838 (43.48)
CKD stage 3 2217  (37.69) 232 (43.28) 593 (52.99) 1392 (32.93)
CKD stage 4 580 (9.86) 48  (8.96) 320 (28.60) 212 (5.02)
mean (SD) mean (SD) mean (SD) mean (SD)
Age (years) 61.17+15.31 61.66+14.98 64.11+15.01 60.33£15.33 <0.001
Serum UA level (mg/dl) 9.45+ 4.44 8.31+3.73 9.91+4.8 9.5314.39 <0.001
eGFR [mm/min/1.37 m?) 63.61+27.10 62.563%+27.95 43.74+422.11 68.99+25.7 <0.001
CKD stage 1 108.08%18.70 110.97+22.09 106.63116.9% 107.88118.43
CKD stage 2 73.7318.36 73.3418.89 72.5118.54 73.8718.29
CKD stage 3 45.74+8.50 45.7318.33 41.76%17.93 47.43%8.20
CKD stage 4 23.5514.02 23.6813.88 23.13+4.11 24.26%3.85
Charlson comorbidity index 2.23+2,19 2.48%2.21 3.06%2.47 1.98+2.04 <0.001




Table 2. Risk of renal function deterioration among the patients with gout

Crude Hazard Ratio Adjusted Hazard Ratio

(95% Cl) (95% Cl)
Age 1.01 (1.00-1.01)* 1.01 (1.00-1.01)%
Baseline eGFR 0.99 (0.97-1.01) 1.00 (0.98-1.01)
Baseline Serum UA 1.09 (1.05-1.12)* 1.08 (1.02-1.14)%
Charlson comorbidity index 1.01 (1.00-1.01)* 1.01 (1.01-1.01)%*
Sex
Female Reference Reference
Male 0.93 (0.79-1.11) 0.98 (0.82-1.19)
Comorbidity
Myocardial infarct 1.29 (0.95-1.71) 1.17 (0.84-1.60)
Congestive heart failure 1.44 (1.20-1.72)% 1.28 (1.04-1.58)%
Peripheral vascular disease 0.93 (0.61-1.33) 0.70 (0.46-1.02)
Cerebrovascular disease 1.14 (0.95-1.36) 1.04 (0.84-1.28)
Diabetes mellitus 1.24 (1.06-1.44)%* 1.23 (0.96-1.56)
Diabetes with chronic 1.24 (1.01-1.51)* 1.09 (0.83-1.41)
complications
Cancers 1.27 (1.01-1.57)% 0.94 (0.71-1.23)
Metastatic solid tumour 1.33 (0.76-2.14) 0.85 (0.45-1.49)
Hypertension 1.10 (0.94-1.29) 1.09 (0.90-1.31)
Hyperlipidemia 0.84 (0.73-0.98)* 0.81 (0.68-0.96)
Co-medication
Glucocorticoid 1.30 (1.09-1.53)% 1.16 (0.97-1.39)
Non-steroid Anti- 118 (101-136)* 109 (0.93-1.8)
inflammatory Drugs
Anti-hypertensive drugs 1.10 (0.95-1.27) 1.04 (0.88-1.24)
Insulin 1.95 (1.51-2.48)* 2.08 (1.55-2.76)%
Hypoglycaemic agents 1.03 (0.87-1.22) 0.78 (0.61-1.00)
Lipid lowering agents 0.80 (0.68-0.93) 0.84 (0.70-1.02)
Aspirin 0.91 (0.76-1.09) 0.86 (0.70-1.05)
Colchicine 1.03 (0.89-1.19) 1.00 (0.85-1.17)
Type of ULD drug
Allopurinol Reference Reference
Febuxostat 0.86 (0.62-1.21) 0.98 (0.70-1.38)

Other uricosuric agents 0.81 (0.61-1.11) 0.80 (0.59-1.09)
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Table 3. Incidence of renal function deterioration and adjusted Hazard Ratio for renal
function deterioration by baseline CKD stage using allopurinol as reference

Person-days  Number of Events of CKD  Incidence rate (95% Cl)
of follow-up patients progression per 1000 person-days Hazard ratio (95% Cl)

Entire cohort 494,178 5882 738 1459 (1.39-1.61) - -

Type of ULD
Allopurinol 20,241 536 48 2,37 [1.75-3.14) Reference
Febuxostat 98,026 1119 151 1.54 (1.30-1.81) 0.98 (0.70-1.38)
Jricosuric *15A1 4227 733 143 (1.32-1.56) 0.80 (0.59-1.09)
agents

eGFR 200
Allopurinol 2,919 81 11 3.77  [1.88-6.73) Reference
Febuxostat 3,833 54 158 4.96 (2.95-7.73) 1.80 (0.85-3.98)
Jricosuric 64,705 785 189 292 (2.52-3.37) 0.94 (0.52-1.88)
agents

eGFR 60-39
Allopurinol 6,704 175 18 2.69 [1.59-4.24) Reference
Febuxostat 11,3277 152 22 1.93 (1.21-2.93) 1.06 (0.56-2.03)
Jricosuric 161,004 1838 245 152 (134-1.72) 0.88 (0.55-1.50)
agents

eGFR 20-59
Allopurinol 8,882 232 16 1.80 (1.03-2.92) Reference
Febuxostat 51,673 593 a0 1.55 (1.23-1.53) 0.78 (0.45-1.42)
Jricosuric 129,088 1332 93 0.72  (0.58-0.88) 0.71 (0.41-1.28)
agents

eGFR 15-29
Allopurinol 1,736 48 3 1.73  (0.36-5.04) Reference
Febuxostat 31,143 320 30 0.96 (0.65-1.37) 0.73 (0.22-3.52)
Jricosuric 21,114 212 12 0.57 (0.29-0.99) 0.71 (0.19-3.62)

agents
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Table 4. Renal function recovery after the 1% date of renal function decline among
patients with renal function deterioration (n=738)

PrsOn  yumber  Events .
days of of of CKD Incidence rate (95% Cl) per Hazard ratio (95% Cl)
follow- . 1000 person-days
up patients recovery
Entire cohort 165,692 738 5359 3.37 (3.10-3.66) — —
Type of ULD
Allopurinol 19,561 48 33 1.69 (1.16-2.37) Reference
Febuxostat 19,340 151 117 6.05 (5.01-7.25) 2.07 (1.40-3.15)
Other
uricosuric 126,791 539 4059 3.23 (2.592-3.535) 1.75 (1.22-2.61)
agents
eGFR 60-29
Allopurincl 3,685 11 9 244 (1.12-4.63) Reference
Febuxostat 4,399 16 12 2.73 (1.41-4.76) 0.58 (0.23-1.49)
Jricosuric sgs519 184 127 225 (1.87-2.67) 0.64 (0.32-1.44)
agents
eGFR 30-59
Allopurinol 5,392 18 13 241 (1.28-4.12) Reference
Febuxostat 3,503 23 17 4.85 (2.83-7.76) 1.826 (0.86-4.11)
ricosune  spoa5 239 182 336 (2.89-2.88) 1.44 (0.82-2.73)
agents
eGFR 15-29
Allopurinol 8,605 16 9 1.04 (0.48-1.97) Reference
Febuxostat 7,669 &0 66 8.61 (6.66-10.94) 3.94 (1.82-9.43)
ricosurie 14783 97 84 5.68 (4.53-7.03) 3.08 (1.43-7.32)
agents
eGFR =15
Allopurinel 1,819 3 2 1.10 (0.13-3.97) Reference
Febuxostat 3,769 32 22 5.84 (3.06-8.82) 1.67 (0.28-14.33)
Jricosurie 4 a3y 19 16 1293 (7.41-20.92) 248 (0.35-23.77)
agents

The eGFR group based on the value of thelst date of renal function decline, and the
outcome was an improvement in renal function to more than one eGFR group. All
other adjusted variables were estimated at the time of cohort entry.
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The efficacy and safety of novel anticoagulants in
patient with different stages of renal impairment
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6,954 Patients diagnosed with atrial
fibrillation (2001-2017)

Exclusion 3,060
- 562 prescription of OAC less than 28 days
- 693 patients who are still hospitalized over 30
days after diagnosed atrial fibrillation
admission
- 413 had stroke/thromboembolisim within

Y

seven days after diagnosed atrial fibrillation

- Oreceived renal transplant before diagnosed
atrial fibrillation

- 410 had valvular disease hefore diagnosed
atrial fibrillation

- 982 death before assign index date

N=3,894
Exclusion
* - 123 changed oral anticoagulants
¥
N=3,771
¥

No OAC NOAC Warfarin
N=2,971 N=280 N=520
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Tablel. Baseline characteristics in atrial fibrillation with eGFR less than 15 ml/min/1.73m2

No OAC NOAC Warfarin p-value
No. of patients 2.071 280 520
Ischemic stroke (IS)/svstemic embolism (SE) 77 (2.50% 3107 42 (3.08) =.0001
Follow up months, median (IQR) 30.00 (19-607 17.00 (8-29) 38.00 (14-60) <0001
Major bleeding 128 (4.31) 18 (6.43) 63(12.12) <0001
Follow up months, median (IQR) 30.00 (18-60) 16.00 (7-28) 37.00(14-60) =.0001
Death 421 (1417 33 (11.79) 133 (25.58) =.0001
eGFR, median (IQF) 16.06 (8.20-24.03) 2515 (19.45-28.06) 1733 (B35-24.79) = 0001
Apge at index date, median (IQR) 78.56 (72.50-84.00) 7084 (74.78-85.48) 76.6(71.32-81.73) =.0001
65-T4 1,027 (34.57) 73 (26.07) 218(41.92) =.0001
75-84 1,292 (43 49) 134 (47.86) 221 (42.50)
=83 652 (21.95) 73 (26.07) 81(15.58)
Sex 0.8431
Female 1,620 (54.53) 157 (56.07) 288(55.38)
Male 1,351 (4547 123 (43.93) 232 (44.62)
Comorbidity at index date
CHAIDS2-VASc score®, mean(SD) 447 (1.64) 4.7 (1.50) 4.62(1.67) 0.0052
HAS-BLED scoreT, mean{SD) 3.96 (1.39) 3.71(135) 3.96(1.33) 0.0092
Chronic liver disease 615 (20.70) 67 (23.93) 107 (20.58) 04370
Congestive heart failure 1,504 (50.62) 142 (50.71) 317 (60.96) =.0001
Hypertension 2,233 (75.16) 231 (82.50) 428 (82.31) =.0001
Diabetes mellitus 1,539 (51.80) 153 (34.64) 276(53.08) 0.6007
Previous stroke 287 (9.66) 36 (12.86) 39(1135) 0.1457
Previous TIA 129 (4.34) 7(2.50) 26 (5.00) 0.2419
Myocardial infarction 489 (16.46) 46 (16 43) 81(15.58) 0.8808
PAOD 135 (4.54) 15 (5.36) 22(4.23) 0.7634
PCI 212 (7.14) 21 (7.530) 31(5.96) 05907
CABG 33 (1.78) 4(143) 15(2.88) 0.1983
Medication at index date
NSAID 1,614 (54.33) 182 (65.00) 317(60.96) 0.0001
f-blocker 1,510 (50.82) 204 (72.86) 360 (69.23) <0001
Calcium channel blocker 641 (21.58) 106 (37.86) 200 (38.46) <0001
RAS] 1,639 (55.17) 200(71.43) 380 (73.08) <0001
Loop divretics 1,546 (52.04) 176 (62.86) 351 (67.50) <0001
PPIL T87 (26.49) 103 (36.79) 168 (32.31) <0001
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Tablel. Baseline characteristics in atrial fibrillation with @GFR less than 15 ml/min/1.73m2

No DAC NOAC Warfarin p-value
No. of patients 2071 280 320
Medication after index date
Apixaban Smg —_— 79 (28.21) —_—
Drabigatran
110 mg —_—— 48 (17.14) B
150 mg —_— 3 (107 —_—
Rivaroxaban
10 mg —_— 41 (14.64) —_—
15 mg —_—— H(15.71) B
20mg —_—— 24 (B.57) B
Edoxaban
30 mg —_—— 25 (.93 B
60 mg —_— 7(2.30) —_—
Warfarin —_—— —_— 5200(100.00)
TTE, Mean{3D) —_— —_— 21.69(21.52)
Aspirin 1,744 (58.70) 101 (36.07) 291 (55.96) =.0001
Clopidogrel 1,060 (35.68) 65 (23.21) 187 (35.96) 0.0001
Ticagrelor B3 (2.86) 7(2.30) 18 (3.46) 0.6875
NSAID 1,100 (37.02) 73 (26.07) 208 (40.00) 0.0003
B-blocker 1,875 (63.11) 207 (73.93) 303 (75.58) = 0001
Calcium channel blocker 1,038 (34.94) 81(28.93) 217(41.73) 0.0007
FAS] 1,768 (539.51) 186 (66.43) 384 (73.83) = 0001
Loop diuretics 1,791 (60.28) 192 (68.57) 355(68.27) 0.0002
PPI 1,174 (39.52) 74 (26.43) 234 (45.00) = 0001
Dialysis after index date 1,186 (39.92) 22 (7.86) 224 (43.08) =.0001

Values are number and percentage in parenthesis, or median, with interquartile range (IQR} in parenthesis, or meant5D.

*CHA2DS52-VASC score awards 1 point each for congestive heart failure, hypertension, diabetes mellitus, vascular disease, age 65 to 74 years, and female (sex

category) and 2 points each for age =75 years and previous stroke or TIA,

THAS-BLED score awards 1 point each for hypertension, abnormal renal or liver function, stroke, bleeding history, labile INR, age 65 y=ars or older, and

antiplatelet drug or alcohol use. (Labile INR and alcohol use could not be determined from claims and was excluded from this scoring.)
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Table 2. Hazard ratio for ischemic stroke/systemic embolism according to anticoagulant and CKD stages.

Event Person years Incidence (per 100 Crude Hazard Ratio Adjust Hazard Ratio
person-years)
No QAC 77 10,190 0.76 1[reference] 1[reference]
Warfarin 42 1,584 2.65 3.37(2.32-4.50)* 3.14({2.13-4.63)*
NOAC 3 458 0.65 0.70(0.22-2.21) 1.09(0.34-3.459)

Model Adjust for sex, age, congestive heart failure, hypertension, diabetes mellitus, previous stroke/thromboembolism, vascular

disease, use of aspirin, clopidogrel, ticagrelor, nonsteroidal anti-inflammatory drug beta-blocker, calcium channel blocker, renin-

angiotensin system inhibitors, loop diuretics, and proton pump inhibitor.

*p<0.05



Table 3.

Ferson
Event
years

Incidence (per
100 person-years)

Crude Hazard Ratio

Adjust Hazard Ratio

Ischemic stroke fsystemic embolism

= CKD4
Mo DAC 39 2,198
Warfarin 22 963
NOAC 3 363
CKD3
Mo OAC 38 4,993
Warfarin 20 B22
NOAC 0 93
Major bleeding
CKD4
Mo DAC 67 5,130
Warfarin 25 563
NOAC 14 349
CKDS
Mo DAC 61 4,967
Warfarin 38 603
NOAC 4 a7

0.73
2.28
0.23

0.76
3.22

1.31
2.6
4.01

1.23
6.30
4.35

1[reference]
2.99(1.78-5.04)*
0.24(0.26-2.74)

1[reference]
3.98(2.33-6.79)*

1[reference]
1.94(1.23-3.08)*
2.15(1.19-3.86)*

1[reference]
4.56(3.04-6.85)*
2.84(1.02-7.91)*

1[reference]
2.74(1.50-5.02)*
1.26(0.38-4.19)

1[reference]
3.67(2.03-6.65)*

1[reference]
1.90(1.15-3.14)*
2.91(1.58-5.37)*

1[reference]
4.28(2.80-6.52)*
3.24(1.13-9.31)*

Model Adjust for sex, age, congestive heart failure, hypertension, diabetes mellitus, previous stroke/thromboembolism, vascular

disease, bleed, liver disease, use of aspirin, clopidogrel, ticagrelor, nonsteroidal anti-inflammatory drug beta-blocker, calcium channel

blocker, renin-angiotensin system inhibitors, loop diuretics, and proton pump inhibitor

*p<0.05



Table 4,

Event Person years

Incidence (per 100
person-years)

Crude Hazard Ratio

Adjust Hazard Ratio

Ischemic stroke (15)/systemic embolism (SE)

Warfarin 42 1,584

NOAC 3 458
Major bleeding

Warfarin 63 1,566

NOAC 18 436

2.65

0.65

4.02
4.13

1[reference]
0.18(0.06-0.60)*

1[reference]
0.77(0.45-1.31)

0.25(0.07-0.82)*

0.97(0.55-1.71)

Model Adjust for sex, age, congestive heart failure, hypertension, diabetes mellitus, previous stroke/thromboembeolism, vascular

disease, bleed, liver disease, use of aspirin, clopidogrel, ticagrelor, nonsteroidal anti-inflammatory drug beta-blocker, calcium channel
blocker, renin-angiotensin system inhibitors, loop diuretics, and proton pump inhibitor

*p<0.05
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Assoclation between serum bilirubin levels and
progression of albuminuria in Taiwanese with
type 2 diabetes mellitus
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Patients diagnosis with type 2 Diabetes
Mellitus and age = 30 years old from

Chang Gung Memorial Hospital between

2001 and 2015, n=451,404

¥

Exclude (244,475):
Hepatitis (117,478)
Mephrotic syndrome {11,858)
UTI (71,997)
Amyloidosis (255)
SLE {2,038)
Gout (21,343)
Pregnancy (2,695)
Cancer (16,771)
eGFR < 60 (44,183)

Patients diagnosis with type 2 Diabetes
Mellitus, n= 200,296

v

Exclude patients had no measurement of
bilirubin with 12 months before index
date and at least two measurement of

ACR, n=197,218
Exclude patients with bilirubin greater
than 3.0 (mg/dL),n=290

Patients diagnosis with type 2 Diabetes

Mellitus, n=2,788

Figure 1 Diagram




Table 1 Baseline

Bilirubin (mg/dl)

Entire cohort

Serum total bilirubin quartiles

Group 1 Group 2 Group 3 Group 4 P for trend
Total number 2,788 287 1,128 920 453 -
Range of serum total bilirubin
0.1-1.3 0.1-0.29 0.4-0.69 0.7-0.99 1.0-1.3 —
(mg/dL)
Male [%) 1,734 | [62.2) 165 | (57.49) 650 | (57.62) 589 | (64.02) | 330 (72.85) <0.001
Age (years), mean (SD) 62.52+12.29 61.06+11.87 62.090+12.3 62.5+12.48 62.08+12.13 0.387
DM duration (years), mean
(sD) 3.98+4.41 4.23+4.54 4.17+4.4 3.91+4.42 3.47+4.32 0.0132
Laboratory data, mean (SD)
HbAqe (%) 7.89+1.78 8.33+1.97 7.89+1.73 7.8+1.78 7.81+1.75 <0.001
Hb (g/L) 12.57+1.599 11.92+1.76 12.7+1.96 13.26+1.91 13.71£2 <0.001
Albumin (mg/L) 4.05x0.52 3.8510.55 4.03+0.51 4.11+0.5 4.14+0.52 <0.001
Sugar (AC) (mg/dL) 146.52+45.78 150.2+59.91 145.331+48.86 146%48.6 148.23+47.34 0.048
Sugar (PC) (mg/dL) 200.631+45.89 157.09+42.26 202.95+55.28 195.861+48.22 198.65+42.96 0.850
Alkaline phosphatase (U/L) 75.71+35.95 78.68137.71 73.96126.13 74871348 79.87+53.62 0.588
GOT (U/L) 32.6142.51 25.6114.24 29.96131.23 31.631+26.38 45.61101.55 <0.001
GPT (U/L) 32.01+35.39 24.43+15.31 29.06125.62 32.62127.04 42.,91+65.36 <0.001
r-Glutamyltransferase (U/L) 30.25%£33.65 32.52+39.56 29.58+25.39 29.36+36.81 32.281+40.26 0.904
Blood urea nitrogen (mg/dL) 15.28+11.04 21.65%15.67 18.81+11.25 17.44+9.86 16.55%8.4 <0.001
Creatinine (mg/dL) 1.0310.84 1.42+41.95 1.04+0.71 0.54+0.44 0.95x0.37 <0.001
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Table 1 Baseline

Bilirubin (mg/dl)

Entire cohort

Serum total bilirubin quartiles

Group 1 Group 2 Group 3 Group 4 P for trend
Urine acid (mg/dL) 6.13+1.48 6.2+1.4% 6.17+1.48 6.0811.47 6.09+1.51 D.226
eGFR (mL/min/1.73m2) 82.851+33.02 759.27+40.64 81.22+34.51 853.17+30.73 84.41+37.55 0.012
Sodium (mEg/L) 138.424.01 137.86%4 138.46%3.97 138.5%4.11 138.38%£3.92 0.086
Potassium (mEq/L) 4.11+0.57 4.2+0.45 4.12+0.54 4.1+0.67 4.03x0.47 <0.001
Calcium (mg/dL) 8.95x0.48 8.83+0.52 8.94+0.46 8.98+0.44 9+0.58 <0.001
Phosphorus (mg/dL) 3.6520.66 3.7t0.61 3.64+0.54 3.6310.66 3.67+0.85 0.545
Total cholesterol (mg/dL) 106.55%36.24 106.66140.71 107.95+37.59 105.258+33.66 105.6134.84 D.485
HDL cholesterol (mg/dL) 45.26212.46 42,15+11.54 44,97+12.14 46,31+12.74 45.83112.68 <0.001
Triglyceride {mg/dL) 164.52+155.66 210.16x277.67 170.76£248.11 152.44%1126.95 144.63+52.97 <0.001
LDL cholesterol (mg/dL) 105.21+30.59 102.56330.823 104.83+29.21 106.01+31.7 106.23+31.45 0.085
UACR (mg/g), mean (5D) 281.49+542.85 681.31+1593.15 302.95+1004.52 195.97+656.7 140.67+487.9 <0.001
UACR (mg/g), median (IQR) 22.3 (8.4-107.0) | 51.19(14.3-422.4) | 25.1(9.1-111.7) | 18.8 (7.0-89.9) | 17.5(7.6-70.4) 0.1026
Co-medication

RASB use (%) 1,393 | (49.596) 178 | (62.02) 572 | (50.71) 434 | (47.17) | 209 | (46.14) <0.001
CCB use (%) 209 | (29.02) 113 | (39.27) 352 | (31.21) 234 | (25.43) | 110 (24.28) <0.001
Other anti-hypertensive

drugs use (%) 1,036 | (37.16) 117 | (40.77) 425 [ (37.68) 326 | (35.43) 168 | (37.09) 0.407
Statin use (%) 1,034 | (37.09) 114 | (39.72) 436 | (38.85) 326 | (35.43) | 158 | (34.88) 0.255
Insulin use (%) 917 | (32.89) 127 | (44.25) 378 | (33.51) 279 | (30.33) | 133 | (29.36) <0.001
Oral anti-diabetic drugs use

%) 2,069 | (74.21) 223 | (77.7) 861 | (76.33) 655 | (71.2) 330 | (72.85) 0.026
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Table 2 Incidence

rates and Hazard ratio of development of albuminuria

Incidence rate per 100

Crude Hazard Ratio

Adjusted Hazard Ratio

N event person-years person-years (95% Cl) (95% CI) (95% Cl)
Group 1 287 127 448.10 28.35(24.22-32.77) 1 | Reference 1 | Reference
Group 2 1128 442 1735.94 24.69 (22.71-26.76) 0.85 | (0.69-1.03) 0.83 | (0.67-1.01)
Group 3 920 381 1426.73 26.70 (24.42-25.08) 0.88 | (0.72-1.08) 0.86 | (0.70-1.06)
Group 4 453 155 747.50 20.72 (17.87-23.81) 0.70 | (0.56-0.89)* 0.69 | (0.53-0.88)*

*P=0.05
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Figure 2 Cumulative incidence by different bilirubin group
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Lymphedema After Breast Cancer in CGRD
- Staging

Breast Cancer

n=14081 A
Exclusion:
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Lymphedema After Breast Cancer in CGRD
- Staging

Breast Cancer

No surgery
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Outlooks

e CGRD is the backbone of clinical research data
e Unstructural data are also available
* Linkage is a big problem and quite difficult



Outlooks

* Can accelerate clinical studies/Al research
* Al: Image recognition, report as annotation
Clinical: combination of clinical data and laboratory data
Improvement of data collection
Improvement of patient enrolment
Potential prospective data pipeline



Outlooks

* Linkage to other sources
* External: NHI database, death registry etc
* Biobank/ tissue bank: availability of original tissue/sample

e Other types of data
* Images
e Audio (ENT)
* Video (endoscopy)
* Genetics (WES/WGS/GWAS)



Outlooks

* Feasibility assessment for clinical trials
* Assessment of Al/DL/BD models prior to implementation
* Quality control/legal/financial assessment



concerns

* Privacy is still a concern, need ethical backup
* Control of data to prevent inappropriate use
» Reflect real world, probably has center bias



Difficulties

* Very high barrier to use
e Administrative
* Data availability
* Techniques to handle the data
 Validation
* In-depth knowledge to interpret the results
* Non-intuitive recording methods



Conclusion

* CGRD is a good tool, very heavy and highly impactful
e Difficult to use, linkage is very complex

* Good internal and external extensibility

* Probably mediocre generalizability



Thank you



