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ZE ¢ 122,292 |100.0| 478.1 | 301.6 | Z2E & |109,963 | 100.0 | 4286 | 2787
datia 116,257 4545 | 280.7 daty 89,828 350.2 |209.8
3t ' 5| 28071 Txe | 89 2|29
1 & 19916 | 163 | 779 | 475 24 22,300 | 203 86.9 | 63.0
2 | 18,657 | 153 | 729 | 427 M 20,135 18.3 785 | 689
3 CHE 16,653 | 13.6 | 651 | 39.9 CH= 11,458 10.4 447 23.0
4 i 12,797 | 10.5 | 50.0 | 29.0 < 9,769 8.9 38.1 211
5 Zt 11,500 9.4 | 450 | 276 | 8,328 7.6 325 15.8
6 A 6,035 49 | 236 | 20.8 zZt 3,905 3.6 15.2 7.4
7 FZH10) 3,733 31 14.6 8.8 =248 3,469 32 135 10.5
8 A1ZH9) 3,617 3.0 | 141 9.6 & 3,299 3.0 12.9 6.0
g X 3,555 29 | 139 8.1 B X 3,291 3.0 12.8 55
° oemEn | > OB | e | ' S
10 22H(8) 3,525 29 | 138 8.2 PN 2,986 2.7 11.6 8.1
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<X 2-3> multi variable cox model for HCC occurrence and CAMD score

Variables Adjusted hazard ratio CAMD score
Cirrhosis
Mo cirrhosis Reference 0
Cirrhosis with age <40 years 18.8 (95% A 9.2-38.7) 10
Cirrhosis with age =40 years 4.6 (95% Cl 3.8-5.6) B
Age (years)
<40 Reference 0
40-49 4.5 (95% Cl 2.4-8.5) 5
50-59 9.0 (95% A 48-16.8) 8
=60 159 (95% 4 8.5-29.7) 10
Male sex
Female sex Reference 0
Male sex 1.8 (95% Cl 1.4-2.2) 2
Diabetes mellitus
Mot diabetic Reference 0
Diabetic 1.3 (95% C1 1.1-1.6) 1

el A& Liver Centreoll A 1HE8LR o d=le= A9 dPd 22 cohortdT5
atodet. o] FFES wigo® 20009 19 19~20009 12€ 3147+ % 10497¢

7k

WSS o &3 23S =31}l Univariable analysis 2%} Harzards ratiox=

o=

T u

HCV 6,74, HBV 6,50 steatohepatitis 4, 142 ${t}. multivariable analysis A3} Harzards
ratios= HCV 3,83, GOA| %23} 3,77, HBV 3.66 A2 =th <& 24 >

<H 2-4> Factors associated with HCC by cox proportional hazards regression

Covariale Univariabde HE P ovaloe Mudtivaruble HR P value
[95% Q) (95% 1)
Etiology
Autoimmuang 1 1
HOV-5VR 1.74 (DE5-467) 027 104 (0.38-2.83) 094
Ocher 246 (155-6.34) 006 1,65 (UE3-4.27) 03
Steatohepatitis 414 (1.80-951) anai 2.12(051-4.92) ]
HCY 674 (3.13-1450) =001 B3 (1.76-833) and
HEV 650 (2.99-14.16) <0001 366 (1.66-807) ana
Ape 103 (1.02-1.05) <0001 104 [1.03-106) <{L001
Age category
<45 1 1
A5-60 191 (127-287) [uli e 154 (1.28-293) a2
=60 294 [1.9:4-4.46) =001 377 (245-580) <0001
Male Sex 284 (204-394) <0001 202 (207-4.12) <0001
Platelets (= 10°L) 0.99 (0.99-0.99) <0001 09 [ 0.59-1.00) <{L001
Platelet Categoey (= 16"L)
<80 1 1
BO-130 0.78 (057-1.07) o2 078 (0.57-1.07) R E}
140=200 040 [027-059] <0001 040 (027 -0060) <0001
20 025 (016-041) <0001 O30 (0L19=-050) <001
APRI N5
<15 1
15-4 1,69 (1.26-2.28) <0001
»4 157 (1.08-2.26) oo
FIB-4 NS
=15 1
15=55 255 (144-453) oo
>55 410 (2.29-7.34) <0001
MELD »§ 161 (123-2.11) a1 NS

AST_J5parmase aminoiraesterase; APRL, AST w placeler raso index; (O confidence incerval; FIB-4, Fibrosis-4 scoee; HEBY, Hepatits B virus: HOV, Hepatits C virus; HE. Hazard
R, MELD, mode| Nof end-stage Bver disease, SVR SUSLained virdogic responie.



w]=o]|A+= National Liver Transplantation Center tj7|2A} A} 55 o]-&3}e] 34932
o & TIEE T34t o] AIEE B3k 20029~2011 1087F 7H¢to]
AL o &5t RYS 723519 th o8] W (age, sex, race, etiology of cirrhosis,
DM, BMI, Hx of TIPs, Hx of variceal bleeding, bilirubin, INR, Cr)& 83} Cox
proportional hazard regression® ADRESS-HCC o|&xdl 7idkslict, 1 A3} HRS
viral 4,72, alcohol/metabolic liver disease 2.28, F4 2.03, @ 1.31, INR 1,36,
CTP(Child turcotte-pugh) 1.17, MELD(model of end-stage liver disease score) 1,02,
TR =0T <FE 25>

<H 2-5> Cox models evaluating risk factors for the ADREESS-HCC model

Wariable Univariate Model HR (9%% CI) P Muoltivariate Model HRE (952 CT) P

Ape (per v increass) 104 {1.03=104) < (1 1.05 (1,0u4=1 08 < 00l

Etclogy of cerrhosis”

Aufoinnnne Reference = Reference

Aleohal metabohe 228 (1.69-3.07) <.l 1.43 (1.04-1.97) L]

Wiml 472 (3.35=6.26) =001 3.38 (2.50=4.53) =001
Crabetes presem 131 {1.11-1.54) 001 1.25 (1.046—1.48) 008
Male sex 20301, T6=233) < 01 1,99 (1,71=2 34) < 0
CTP soore (per umf meredse) L17(1.13-1.21) <001 1I7(1.13-1.21) < 001
Noarwhise race 1.264{1.12=1.43) <001 120 (1.06=1.37) 005
MELD score (per umt imcrease) 102 (1.01=1.04) o7 - -
Body mass mdex (per 5-unal urease) 100 (D96-1.07) &gl - -
Presence of TIPS 083 (0.68=1.110 33
Previous vanceal hemomhage 093 (0E7-1.26) &43 - -
Balarubin (o7 il igenesss) 1.03 {1.01-1.05) <001 - -
R (oo ugit incrense) 1.36(1.22=1.5 < (]
Creatuune (log) 116 (1.00-1.33) LiE L - -

Abbreviatsons. #5% CT, 95% confidence mierval, ADRESS, age, cabetles, race, eology corhoss, sex, and seventy, CTP, Cluld-Tarcotte-Pugh
HCC, hepatocellular carcmenss; HE, harands rate, INE, itermational sormalized rate, MELD, mode] of snd-stage hver diseass; TIPS,
transjugualar iptrahepaise poriosystenne shant

T A = 19901~1998A7hA] WHZPE ks 7H3l 44} 433988 F2] kst
bk wh o] flARIAel W e B4 oS BY F5 Jidskleh. 2 23 2SR

5.6,404] ] HR 3.7, HCVe] HR 3.5, HBVS] HR 2.2 o]t}



<H 2-6> significant risk factor for HCC

Factoes Univariate Multivariate
p-value OR (95%4C1) p-vale

Status of disease
Liver cirrhosis (n=335) 00o*= 56(251-1403) 000+
Chronic hepatitis (n=540) 0001%* 2.1 (1.24-6.80) 0.049*
Carrer (n=119) 10

Type of hepatitis
HOCV (n=121) D000% 35 (133-6.20) 0016*
HBV (n=781) 0001%* 22 (100-355) 0089
NenBNenC (n=92) 10

Age (years)
= 40 (n=798) 0.000% 37 (170-4.76) 0014*
< 4 (n=742) 10

Liver parenclymal

echogenic pattern
Severe (n=247) 0001%* 18 {0195-265) 0073
Normal/ Mild (n=747) 10

Initial ALT level

at enrollment
= 401UV L {(n=552) 0E** 13 (09%- 237) 0261
< 4D IUVL (n=d42) 10

Initial serum aFP level

at enrollment
> X ng/mL (n=191) 0007 23(052-247) 0001**
< Ang/mL (n=803) 10

Drinking
Heavy in=149) D005 % 18 {083-2.40) 0073
Nen/ Social (n=543) 10
Unknown history (n=302) 12(057-2.4)

Sex
Male (n=683) 0012+ 14 (0.71- 1.68) 0686
Female (n=311) 10

= p<005; ** p<001; OR, odds ratw; Cl, confidence mterval,

7 Aol olE male] P AgE WS

5 FYsh olelsl ek
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Ezophepesl varix

Cimhoziz
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AT

ALT

Plateist

Glucozs

Aloumin

aFR

7l zoos

DM med

Diyzlipidemia med

INR,Cr i
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7let
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<E 2-8> CiER OSEEY EeQl HaeH

Caiet al Yech et | Maetal | Weietal, Fertejij;":g Kastrinos | Driver et |Lin et al, | Imperiale | Levitzky

2012 al 2011| 2010 2008 9 ol etal 2000 [ &l 2007 | 2006  [etal, 2003|etal2011 | KON
Park et al, 2009

Age [res
Gender
Smoking

DM
Green vegetables
Pickled food
Fried food

CRC noma
RC CRC or Lynch e

BMI o

3
Tequency
Alcohaol g

leisure time activity]
physical activity {men only),

Iensure exercise

only)
red or =
rocessed meat

Meat consumption white meat

Folate

Colonoscopy results

History of polyps

" mare than
Relative with CRC Al

Aspirin/NSAID Use

Estrogen status
(women only)

CRC or polyps
diagnosed
before age 50

Height
Fasting glucose

i

T.cholesterol

o

Family Hx of cancer

!

Tl A1= Shin et al. o] 20140 5ZF qto] WAYS FE oSk RS T
oA Aoz JRsGint. 304114 804 Atole] QIFE o E ATsiilen
19963041 1997\ el 73 7A%1-& ¥k 846,550 9] FAI T 479,4499] ool A FF
colorectal cancer?] ¥ o] B-E Korean Central Cancer Registry (KCCR) database
5% AR stk of AFlN B AT 199897 19999 Aol
AR B 547,87470) B3 41587579 ogelr] mPe] AFEE HIHSIY

t}. o] AellA] proximal/distal colon cancer % rectal cancere]l thate] 7iE2 RFo]
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o] o}, w3 G oAl oA colorectal ca, Lt/Rt colon ca, colon ca, rectal
caBe] 5744 RBL 7h2t A Or] Cstistic 0 2 H7ke 2B el S 0,699
A1 0,78/ ko 9] gho g SRIEIt A dlxE ol o3 oS HHE dAAxrt
WS- M %E ERtod elgeAE frold dl5Ee Bl wgith (E 29>

<H 2-9> C statistic and Hosmer-Lemeshow type chi-square test for colorectal cancer

risk prediction model for development set(8-year risk) and validation
set(5-year risk)

Models Colorectum Right colon Left colon Colon Rectum

Male

Development set

C (95% CI) 0762 (0.755, 0.769) 0.740 (0.721, 0.759) 0.786 (0.772, 0.799) 0767 (0.756, 0.778) 07532 (0.743,0.763)

Chi-square value (p-valug) 14567 (0.1035) 7.162 (06203) B567 (0.4782) 11.871 (0.2207) 10.788 (0.2906)

Validation set

C (95% Q1) 0779 (0.758, 0.789) 0.762 (0734, 0.789) 0.779 (0.758, 0.801) 0770 (0.753, 0.787) 0.779 (0766, 0.793)

Chi-square value (pvalue) 31.283 (00003) 24.540 (0.0035) £.189 (0.515) 18575 (0.029) 30.970 (0.0003)
Female

Development set

C (95% Cl) 0.706 (0695, 0.718) 0.745 (0722, 0.76E) 0678 (0.652, 0.704) 0711 (0.693, 0.728) 0.698 (0.682, 0.714)
Chi-square value (pvalue) 8219 (05123) 6.720 (06663) 5936 (0.7463) 6054 (0.7345) 15.245 (0.0844)
Validation set

C (95% C1) 0726 (0.712, 0.741) 0.763 (0.736, 0.791) 0.690 (0.659, 0.721) 0723 (0.702, 0.743) 0.716 (069, 0.737)
Chi-square value (p-value) 13.129 (0.1569) 4.597 (0BG79) 10415 (0.3180) B421 (04924) 12.279 (0.1980)

daiz10.1371/joumal pone 00BB079 1003
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=R 7)7F 2ol AA tldA 2 1.72%8] 150,92278 |4 7keto]
WA A ClA T B s, ol TothellA 7 Wol Ak Al
T2 om Folot R EHF A 4EHM = etk BMI slEEdrt S

7% w9tk P, méGto] Q= A ] wgkow] 9} Sl Pl el
A 327 SAEITE A5 F AST, ALT, 16T 25 2hekeolld] Egbov] Azt

& oS3k fatty liver index 9A] Thebzoll A =t Sd2HE A FE+= HDL
¥38kste] LDL, Triglyceride, cholesterol 25 97 Uebdt)y BE 7HS o] Ho A

7P 2 HleAbolE Helow, C¥ e, 71 2b, W, wol & ollx 2 Wit
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<E 4-1> YgHAZI ChAkXfe| Zhet EhMo) M2 72X £
Ztot
e g |
N N % N % p-value
LO]
40 Ojgt 2,728,698 2,707,750 99.23 20,948 0.77  <.0001
40-49 2,359,714 2,324,281 985 35,433 15
50-59 1,881,530 1,838,153  97.69 43,377 2.31
60-69 1,188,273 1,154,670  97.17 33,603 2.83
70-79 551,588 535823 97.14 15,765 2.86
» 80 Of& 77,292 75496  97.68 1,796 2.32
Mb:
o=
Male 4,830,274 4735458 98.04 94,816 1.96  <.0001
Female 3,956,821 3,900,715 9858 56,106 1.42
A5
452 2,549,768 2,500,653 98.07 49115 193 <0001
329 1,879,868 1,848,290 98.32 31,578 1.68
229 2,455,457 2417548 98.46 37,909 154
2% 1,885,044 1,853,140 98.31 31,904 1.69
o250 16,958 16,542  97.55 416 2.45
nget
M 3,098,492 3,055,040 98.60 43,452 140 <0001
7|t 3,700,270 3,639,509 98.36 60,761 1.64
. st 1,988,333 1,941,624  97.65 46,709 2.35
C JIj_l:i
- A 7,450,084 7,332,691 98.42 117,393 158 <0001
DESICERO) 657,749 643,635 97.85 14,114 2.15
et 679,262 659,847 97.14 19,415 2.86
Total cholesterol
P + IFEHEX} 1945 + 3339 194.6 + 33.38 192.3 + 3393 <0001
TG
D + TEHEX} 1283 + 7518 128.3 + 75.20 1286 + 7375  0.0852
HDL
Mo + IFEHEX} 5487 +12.82 54.89 + 12.82 53.99 + 1293  <.0001
LDL
HP + TZHEX  113.8 + 30.79 113.8 + 30.78 12.4 + 31.31 <.0001
GIE=E]
HF + TZHEX} 6371 £ 10.65 63.69 + 10.65 64.63 + 10.34  <.0001
DEAHE
Ak 6,096,721  5994,081 9832 102,640 168  <.0001
DEHAHE 2,690,374 2,642,092  98.21 48,282 1.79
BMI
i) 230,953 228,342 98.87 2,611 113 <0001
Ha 3,523,050 3,470,386  98.51 52,664 1.49
H| D EEA 2,244,879 2,204,845 9822 40,034 1.78
H|ZH T 2,592,765 2,541,280 98.01 51,485 1.99
o H|TR2EHA 195,448 191,320 97.89 4128 21
S0
HIE2 5,226,600 5,143,687 98.41 82,913 159  <.0001
HEA 1,282,714 1,254,847 97.83 27,867 2.17
o 2,277,781  27237,639 9824 40,142 176
oxX
aT
HESF2 4553900 4,472,619 98.22 81,281 178 <0001
el 5= 3,730,152 3,671,840 98.44 58,312 1.56
B2 5= 290,975 285578  98.15 5,397 1.85
S neE S5 212,068 206,136 97.2 5932 280
25
k= 648,891 635599  97.95 13,292 2.05 <0001
SEL 257 3,830,064 3765759 98.32 64,305 1.68
S 4308140  4,234815 983 73,325 1.70
46 ol Sixd =t e =20 A7 ol JjLIAEE)



by | =
e R |
N N % N % p-value
FPZL
Ha 7,640,063 7528784 9854 11,279 1.46 <.0001
Tt 1,147,032 1,107,389  96.54 39,643 3.46
Béci 7|_|—o=l
Ha 8,647,582 8,517,796 985 129,786 1.50 <.0001
Tt 139,513 118,377 84.85 21136 1515
Y 7t
i 8,755,667 8,608,356 98.32 147,311 1.68 <.0001
Tk 31,428 27,817 8851 3611 1149
7|Et 2t
PSSy 8,468,131 8333955 98.42 134,176 158 <0001
Tt 318,964 302,218  94.75 16,746 5.25
E 8787.095 8636173 9828  150.922 1.72

(*The fatty
triglyceride,
statistically)

liver index (FLI), which is an algorithm based on waist circumference, body mass index (BMI),

and gamma-glutamyl-transferase (GGT), p value is less than 0.05 were determined to be

(2) cox-proportional hazards model T

NS AAAE NESE UF- obr] By

gk W ALtk oSN

% volof] et 2 A%E Hol: A & £ Qo nug

o -

SEFS AR e WEo] frelsht.
<E 4-2> UHtAT CHMXtel Zieh Y OS2 (WEEM)
95% Cl )
HR Tow High p-value

Lto]

40 ojgt 1.000 - -

40-49 1.940 1.921 1.958 <0.0001

50-59 2.857 2.837 2.878 <0.0001

60-69 3.575 3.557 3.592 <0.0001

70-79 4.045 4.016 4.073 <0.0001

80 O|& 4505 4.432 4579 <0.0001
My

Male 1.000 - -

Female 0.694 0.672 0.716 <0.0001
e~

429 1.000 - -

329 1.024 1.008 1.041 0.0113

2B 1.016 1.000 1.031 0.0756

129 1.019 1.001 1.037 0.0463

o|2320] 1162 1.040 1.283 0.0046
k="l

e 1.000 - -

7| nEet 0.989 0.977 1.002 0.1105

k= (ol 0.993 0.979 1.007 0.4435
Bt

=y 1.000 - -

S=E oY 1.076 1.058 1.094 <0.0001

et 1.198 1178 1.218 <0.0001

A4y =M Aa 47



95% Cl

HR Tow High p-value
EEEE
Tcmgt 1.004 1.003 1.005 <0.0001
DNEAHE
A 1.000 - -
NEAHE 0.900 0.887 0.913 <0.0001
o
H| &t 1.000 - -
5 1.039 1.020 1.059 0.0001
=l 1121 1.104 1138 <0.0001
=5
H|SFZ 1.000 - -
el 23 0.944 0.928 0.960 <0.0001
9 23 1.079 1.043 1.115 <0.0001
198 SF2 1.364 1.337 1.391 <0.0001
25
nEEF 1.000 - -
ZEL B2 0.998 0.977 1.020 0.822
Metss 1.028 1.009 1.048 0.0074
ZtAH
PSPy 1.000 - -
Tt 1.564 1.550 1578 <0.0001
BY 7t
PSPy 1.000 - -
Tt 7.895 7.879 7.91 <0.0001
e 7t
by 1.000 - -
Tt 2533 2.483 2.583 <0.0001
7|et 7+
3o 1.000 - -
Zlct 1.862 1.840 1.884 <0.0001
(p value is less than 0.05, the results were determined to be statistically)
(3) LRHHXl thdAtke] ol&=2d (Logistic regression)
AEREA vz A9} Yepg
<E 4-3> YuAT ChyRtel Zigh WA o|5mY (2XAE F7EN)
95% Cl
OR Low High p-value
LtO]
40 O|gt 1.000 - -
40-49 1.944 1.920 1.967 <0.0001
50-59 2.891 2.874 2.909 <0.0001
60-69 3593 3570 3.617 <0.0001
70-79 3.825 3.795 3.856 <0.0001
80 OJA 3.414 3.352 3.476 <0.0001
SE
Male 1.000 - -
Female 0.714 0.692 0.736 <0.0001
48 el 9=y St Hdpe| 2o o1 U JHHIRIEE)



95% ClI

OR Low High p-value
A5
429 1.000 - -
329 1.017 1.001 1.033 0.0224
2829 1.007 0.990 1.025 0.311
122 1.008 0.988 1.028 0.3701
|2 201 1.164 1.055 1.274 0.0097
el
iy 1.000 - -
7| gt 0.991 0.977 1.004 0.1294
nk=coly 0.996 0.979 1.012 0.4638
s
PSPy 1.000 - -
SSHEEI0N 1.068 1.046 1.090 <0.0001
i Chiz 1187 1164 1.210 <0.0001
BEEE
Tcmgt 1.005 1.004 1.006 <0.0001
IEYAHS
g3y 1.000 - -
oo DY AHE 0.902 0.888 0.915 <0.0001
k=Ae:
HIE 1.000 - -
IHEA 1.037 1.015 1.059 0.0014
| 1.110 1.089 1.130 <0.0001
ox
N HSF2 1.000 - -
X 52 0.956 0.942 0.970 <0.0001
98 =5 1.097 1.063 1132 <0.0001
ey S5 1.404 1.365 1.443 <0.0001
25
nEET 1.000 - -
S8k g57 0.996 0.972 1.020 0.6553
MNesa 1.020 0.999 1.041 0.08
7
PSPy 1.000 - -
Zlct 1.571 1.555 1.588 <0.0001
BY 7t
pory 1.000 - -
Flct 8.781 8.764 8.799 <0.0001
cy 7t
PSPy 1.000 - -
Tt 3.037 2.977 3.097 <0.0001
7|Ef 2t
PSPy 1.000 - -
FIch 1.921 1.900 1.942 <0.0001

(Logistic regression was done. p value is less than 0.05, the results were determined to be statistically)

2 13 (Nomogram)
wmae Wy 98l Alole] £XH BAS AN Azststel 41 A
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%
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Points

age

sex

income

weight

hypertension

dm

smoking

alcohol

exercise

high_cholesterol
d_cirrhosis

d_b_hepatitis
d_c_hepatitis
d_etc_hepatitis

Total Points

1-year Survival Probability
3-year Survival Prabability
6-year Survival Probability

9-year Survival Probability

0 10 20 30 40 50 60 70 80 20 100
2 6
1 1 3 &
, !
23
—
1 5
4 70 85
A
2
I—J—\
1 3
l_‘—l
1 4
2
.
2
0
1 1
, !
o 1
.
o 1
, !
0 1
0
0 50 100 150 200 250 300 350
0.98 0.96 094 092 09 0880386
0.95 09 0.85 08 075 07 0650605505
09 08 07 06 05 04 03 02
09 08 07 06 05 0.4 03 02 0.1
11 2l AFXEO| AHZ=E A
[ 4-1] LEHAT iR $E2EM nomogram
=
A4z 24 Aar 51



(5) dut

A7 o] o|&rd Calibration plot

o2 Fhekat A B3 ko] Avh} rhex l ¥ aejselu] 4sie] A
o 5 —
A 7WherS S AAl B5gko] 22 o]l avf=zeln of lEHiOﬂH
£ ggo] Be RRo|M dSIEHT A4 B %k | EolAE A % % gtk
o |
= //,,
o ’//,,
o - ,”’,
z 2 |
F © e
i e
e w e
o 2 el
3 °
2 3z |
° AT e Apparent
o~ 7 —— Bias-corrected
= ---- |deal
o
o -
8 4 .-
S T T T T T T
0.00 0.02 0.04 0.06 0.08 0.10 012
Predicted Pr{civc=1}
B= 50 repetitions, boot Mean absolute error=0.001 n=6150961
[33 4-2] USAZI MK calibration plot
6) LHkAZ tiidAke] o&x2d ROC curve
B oZrde] AUCEE 0.7152 EA=9it
o |
@ |
o
pred = -4.103.
= 94
= o ens: 65
z Spee ce1%
é < | PV+ 0. o
(e}
o~ Wariable est (se)
o (Intercept) 0.008 (0.019)
test 1.002 (0.005)
Model: testSCLC ~ pred
g - Area under the curve: 0.715
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity
[Tl 4-3] 2LLEAT ciAREe] ROC curve
52 Jliord wEY S8 zywe Z2aY o Y KIAES)



National health examination examinees
N=10,628,070

Patients who had liver cancer until 6
months after the screening date
Outlier patients who had screening values

v

A 4

in the top 1% and bottom 1%
Patients who had missing values

Final research subjects

N= 8,787,095
A 4 Y
liver cancer No liver cancer
N: 150,922 N=8.636,173
[ 4-4] YT CHAIRES] ZHQH 24 flow chart
2. LHHAZI O Xt & 2T oie 71K &Ret 2 Aol = zigt & o S2E
(1) el gzt 5 A did 71AdS & A9 5 ek 2y oS 24
o]z} 7P 7388l Hazard ratios vFeRTh 804 o] 42 HRo] 5.3610]%th &
o, &7, 5 5 BAEE] A4S HRE TNk dabt dekdth, SISk
A% HRE 1157, 1918 &3k 29 HRE 152702 719ke] $18wr} Sepiet,
<E 4-4> UHAT CHARE 3 2T Oy MRS 2 Aol 2ot W ofEnY (WERA)
95% Cl
HR Low High p-value
Lto]
40 Ojgt 1.000 - -
40-49 2.036 2.014 2.057 <0.0001
50-59 3.154 3.132 3.176 <0.0001
60-69 4.068 4.041 4.094 <0.0001
70-79 4.851 4.822 4.880 <0.0001
80 04 5.291 5.222 5.361 <0.0001
EE
Male 1.000 - -
Female 0.766 0.743 0.788 <0.0001
AE
429 1.000 - -
329 1.032 1.01 1.053 0.0016
229 1.029 1.01 1.047 0.0007
124 1.017 0.997 1.038 0.0404
9o| 220 1.285 1135 1.436 0.0013
A4z &M A 53



95% Cl

HR Low High p-value

nEer

A 1.000 - -

HM7|nEet 1.009 0.989 1.029 0.4829

nk=cls); 1.042 1.022 1.062 0.0002
Ch_H]
oo

Hat 1.000 - -

SEALZE0Y 113 1.085 1.142 <0.0001

= s 1.242 1217 1.267 <0.0001
GEEE]

Tcmgt 1.005 1.005 1.006 <0.0001
IEYAHE

Hat 1.000 - -

DEHAHE 0.928 0.913 0.943 <0.0001
k=xe>

HIE 1.000 - -

PHENA 1.042 1.017 1.066 0.003

A 1134 1.m 1.157 <0.0001
ox
aT

HSF2 1.000 - -

Y S5 1.013 0.999 1.028 0.0387

S SF2 1.189 1.149 1.228 <0.000T1

28 Sx7 1.487 1.448 1527 <0.0001
25

EEF 1.000 - -

S5 g5+ 0.951 0.920 0.983 0.0018

XS 0.981 0.950 1.013 0.2524

(p value is less than 0.05, the results were determined to be statistically)

<E 4-5> 2UHT idxt  4AAT oY 7IMEE 2 Aol = 7ieh 2 H=SR2E (2X

95% ClI
OR oW High p-value
LO]
40 0Ojgt 1.000 - -
40-49 2.033 2.006 2.059 <0.0001
50-59 3.156 3.129 3.182 <0.0001
60-69 4.032 4.002 4.062 <0.0001
70-79 4528 4.490 4.566 <0.0001
80 OAt 3.943 3.879 4.008 <0.0001
M
Male 1.000 - -
Female 0.787 0.764 0.809 <0.0001
25
4E2 1.000 - -
329 1.030 1.007 1.053 0.0086
222 1.024 1.003 1.045 0.0156
122 1.009 0.985 1.033 0.365
o|=2501 1.212 1.036 1.388 0.0186



OR

95% ClI

Low

=
et
2

o
F
0%

Ijok
e

oo
4
olo ojo ojo
I M M

M A A

omn

Ho

1.000
1.009
1.039

1.000
1.109
1.220

1.006

1.000
0.928

1.000
1.038
1.120

1.000
1.019
1.197
1.495

1.000
0.946
0.970

0.991
1.012

1.083
1.191

1.005

0.91

1.015
1.097

1.001
1.155
1.450

0.916
0.940

High p-value
1.028 0.4677
1.066 0.0095
1135 <0.0001
1.248 <0.0001
1.007 <0.0001
0.945 <0.0001
1.060 0.0036
1.143 <0.0001
1.037 0.0216
1.239 <0.0001
1.540 <0.0001
0.975 0.0006
1.000 0.0894
nomogram)
AESE AR

BEee % 5
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A 4% Zar 55



Points

age

sex

income

weight

hypertension

dm

smoking

alcohol

exercise

high_cholesterol

Total Points

1-year Survival Probability
3-year Survival Probability
6-year Survival Probability

9.-year Survival Probability

a
Jield StEY S§ A

0 10 20 30 40 50 60 70 80 90 100
2 4 6
1 3 5
1
'—l
2,
s
1 5
48 55 70 85
—
1 2
l—|—|
1 3
2
l’_l—l
1
2 3 4
1 3 3
i
2 1
0
—
1
0 20 40 60 80 100 120 140 160 180 200
0.9995 0.999 0.9985 0998 099750997
0.998 0.996 0.994 0.992 0.99 0.9880.98®.984
0.995 0.99 0.985 0.98 0.975 0.97 0.9650.96
0.99 0.98 0.97 0.96 095 094 093
= S| = =
4-5] LEtAZI CHAXt F ZHAT cid 7|MEE 2 Hel & MEEM nomogram
Z203 A7 2 HETREE)



(4) 7HFAZ g 71428 + A9 & 1k A oS = Calibration plot
AZS 195 A BEE deto] Yok} oA B aezoln 4wl A}

A HA ISR g
fZo A= o SZEHTt HA H©

=
=
AT} T Bl Ae & % gl

i)
it
2
rJ
|\
N
O,
)
rlo ¢
o
ox
Y
(]
[
&
K
o
pe
o
[

@ M L LA
o
w -
© | e
= -
=
5
a
e &
o I=1
©
8
<
8 -~ Apparent
= —— Bias-corrected
==== Ideal
o e
g 4 .-
< T T T T T T T
0.00 0.01 0.02 0.03 0.04 0.05 0.06

Predicted Pr{cic=1}

B= 50 repetitions, boot Mean absolute error=0 n=5135291

[0 4-6] LutATI CHHXL & ZHAAT Chd 7|XMEE & Wl = calibration plot

(5) 7FAZ At 71A--AE + A T 7 A o= md ROC curve

o /’
(s}
@ 4
pred = -4.336,
w
2 o ‘Sens: 65.6%
2 Spee-57 3%
@ P+ 0.8%
5 V- 98.1%
w =
o
o~ Variable est (s.e)
o 7 (intercept) 0.118 (0.049)
test 1,029 (0.012)
Model: testSCLC ~ pred
o _ Area under the curve: 0.657
(=)
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

(A3 4-7] LHHT YR T HAAT i 7IMZEe 2 Hel = ROC curve

Hay 2N Fy 57



National health examination examinees
N=10,628,070

Patients who had liver cancer until 6 months after
the screening date

Outlier patients who had screening values in the
top 1% and bottom 1%

Patients who had missing values

Patients who had liver cirrhosis, HBV, HCV and
Other hepatitis before the screening date

Y

A 4

Final research subjects

N=17,336,138
h 4 A 4
liver cancer No liver cancer
N: 92,199 N= 17,243,939

(A3 4-8] LHHT YR T AT e 7|IMZEe 2 Hel = flow chart

Ao} 10d9] FH32 712 Foll QA dA F 10,14%¢2] 17,3009 ] 2het %
3

2

oAl BREAGA o FAHo] ARH BS 7hg 2 WmafolZ Mo,
HBV 42,077 % 7,916'3(18.81%), HCV 8,615 % 1,63778(19%), 7+ 70,892
¥ % 8,863 (12 o e

S0%) 141 bere] WAyskaIEt. ol Gorhel 7
HgIek el 719k o] SR, A, Bk AST, ALT, 1GTE FIehe

3} uajstel F7kstgie. BUSEE £ AUSIASHE, YA, 2o
2o 79 Zol o WA et s SAAEE o) v A9 kel
okt ABETOAE 398 SF Wol FHAS Bk ol vk ATA 54
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<E 4-6> ZIAATI CHAXto| ZiQH HhMol M2 V12X EY
g E—
N % N % p-value
LtO]
40-49 53,983 49,121 90.99 4,862 9.01 <.0001
50-59 61,561 55,057 89.43 6,504 1057
60-69 41,094 36,557  88.96 4537  11.04
70-79 13,781 12,377 89.81 1,404  10.19
80 Of4f 1,060 977 9217 83 7.83
HY
Male 96,338 85197 8844 11,141 1156  <.0001
Female 75,141 68,892 91.68 6,249 8.32
25
452 21,623 19,448 89.94 2175 10.06 0.8146
389 39,146 35,130 89.74 4,016  10.26
222 44,172 39,686 89.84 4,486 10.16
129 32,661 29,396  90.00 3,265 10.00
o|220] 33,877 30,429 89.82 3,448  10.18
nEer
Y 48,859 43,797 89.64 5062 10.36 0.0051
7| Dot 64,713 58,072 89.74 6,641 10.26
nEer 57,907 52,220 90.18 5,687 9.82
ey
i 131,230 118,087 89.98 13,143 10.02 <.0001
SELEo 16,646 14,981  90.00 1,665 10.00
Sz 23,603 21,021 89.06 2,582 1094
Total cholesterol
A + EEHER} 193.6 = 34.31 194.5 + 34.27 184.6 £ 3349  <.0001
TG
WA + EEHEX 1308 * 74.48 1325 £ 75.31 148 + 6449 <0001
HDL
WP + TZWX 5378 + 13.05 53.8 + 13.03 5354 + 13.20 0.0161
LDL
A + FEOH} 113.4 + 31.82 14 + 3191 107.8 + 30.49  <.0001
GEEE
P + EEHEHX} 64.29 + 9.94 64.21 £ 9.94 65.04 + 9.8 <0001
IEYAHE
Ak 113,907 101,446  89.06 12461 10.94
DEHAHE 57,572 52,643 91.44 4,929 8.56
BMI
Ee=) 1,393 1,244  89.30 149 10.70 0.9285
o 55,898 50,265 89.92 5633 10.08
H|ZHEHEHA 47,394 42,565 89.81 4829  10.19
H| TR T 62,195 55,886 89.86 6,309 10.14
H|ZREHA| 4,599 4,129 89.78 470 10.22
EA
HIE 36,066 32,043 88.85 4,023 1115 <.0001
45N 32,328 28,621 88.53 3,707 1147
A 103,085 93,425 90.63 9,660 9.37
ox
a1
HSF# 7,112 6,407  90.09 705 9.91 <.0001
ey S5 6,449 5,872 91.05 577 8.95
8 252 59,449 53,600 90.16 5,849 9.84
1208 S5+ 98,469 88,210 89.58 10,259 10.42




|

]I aF
N % N % p-value
25
nEEL 81,735 73,473 89.89 8262 1011  0.4389
Sk g5+ 72,693 65,261 89.78 7,432 10.22
Hetsd 17,051 15,355  90.05 1,696 9.95
FLIMZf
P + EZEHEX 3286 + 23.84 3271 £ 23.84 3422 £ 2376 <0001
HE o T EIESTHEAL BEAH)
o 156,949 142,915 91.06 14,034 894 <0001
Tk 14,530 1,174 76.9 3,356 23.10
O|SHZAM (= SUtHA} 2EIAZA)
Ha 170,969 153,759 8993 17210 10.07 <.0001
Tk 510 330 64.71 180  35.29
QM ESHZIESUAAL BHEAA)
PSPy 102,887 90,818 8827 12,069 1173  <.0001
Tt 68,592 63,271 92.24 5,321 7.76
7|ENZ =S TIAEAL BHEAT)
A 149,114 134,200 90 14,914 10.00  <.0001
Tk 22,365 19,889 88.93 2,476  11.07
AFP
=4 152,683 138,228 90.53 14,455 947  <.0001
Uy 18,796 15,861 84.38 2,935 1562
7taH
o 100,587 92,060 91.52 8527 848 <0001
Tt 70,892 62,029 875 8863 12,50
Béci a—oﬂ
o 129,402 119,928 9268 9,474 732 <0001
Tt 42,077 34,161 81.19 7916  18.81
e 7t
Y 162,864 147,1M 90.33 15,753 9.67 <.0001
Tt 8,615 6,978 81 1,637  19.00
7|Et 2t
i 105,745 94,034 88.93 11,711 11.07 <.0001
Tt 65734 60,055 91.36 5,679 8.64
=8t 171,479 154,089 89.86 17,390 10.14

(p value is less than 0.05 were determined to be statistically)

o B o]d

’

cox-proportional hazards model &
H=7F Y Zhoba] EQPeh W Al9fsl i), S dolM=
o] 7 2 AAkE Bole Aoz vEisten, o
Wl o] 71A1dg Xidkof it

A oAl dlErdox F74E FLL AFP, 7h

wpol 4] 2 2folz} e, 1 9

Z

NE

T

P

2



HR High p-value

Lto|

40-49 1.000 -

50-59 1.243 1.287 <0.0001

60-69 1.361 1.421 <0.0001

70-79 1.41 1.485 <0.0001

80 OfA 1.361 1.662 0.0379
S

Male 1.000 -

Female 0.643 0.694 <0.0001
A5

489 1.000 -

329 1.055 1.110 0.0694

229 1.013 1.071 0.1115

129 1.006 1.070 0.8083

o|220] 1.061 1139 0.096
el

PSPy 1.000 -

7| et 0.939 0.988 0.0094

et 0.886 0.943 <0.0001
s

PPy 1.000 -

DEsCixiof 0.966 1.037 0.3687

Ehrt 1.081 1129 0.0012
BEEE

Tcmgt 0.992 0.995 <0.0001
IEYAHE

PSPy 1.000 -

DEHAHE 0.746 0.789 <0.0001
sl

HIEA 1.000 -

HEA 0.960 1.020 0.228

A 0.950 1.010 0.0899
25

HIZSF2 1.000 -

Y 252 0.901 1.007 0.091

598 252 1.030 1116 0.4656

198 SF2 1.229 1317 <0.0001
25

nEEF 1.000 -

SEL g5+ 1.020 1.051 0.2899

Metss 0.910 0.967 0.001
FLI

1 37 1.009 1.010 <0.0001
HE o B EIESTHEAL BEAH)

ry 1.000 -

Zc 1.983 2.044 <0.0001

H4zh 2o An 61



95% ClI

HR Low High p-value
Ol¥ A t=SutAAL 2EAA)
PPy 1.000 - -
ey 3.072 2.887 3.257 <0.0001
FPYHBHZHESUIZAL BEAT)
PSPy 1.000 - -
Zlct 0.803 0.759 0.847 <0.0001
7|EHZtE=SUtEAL BEAH)
A 1.000 - -
Zict 1.150 1.089 1.21 <0.0001
AFP
M 1.000 - -
Fy 1.568 1.512 1.623 <0.0001
2k
KA 1.000 - -
Zict 1400 1.358 1.443 <0.0001
BY 7t
PSPy 1.000 - -
Zlct 2.648 2.610 2.686 <0.0001
g 2y
A 1.000 - -
Tt 2.116 2.042 2.189 <0.0001
7|ef 24
A 1.000 - -
Zlgt 0.924 0.886 0.961 0.0001
(p value is less than 0.05, the results were determined to be statistically)
(3) 7FFAZ WA o[l (Logistic regression)
AERAT} WSS A9t dekge
<E 4-8> 2UAAT CHARIS| 2t WY OISR (RXIAE &2
95% ClI
OR Low High p-value
Lto|
40-49 1.000 - -
50-59 1.256 1.198 1.313 <0.0001
60-69 1.363 1.308 1.418 <0.0001
70-79 1.303 1.219 1.387 <0.0001
80 OAt 1.063 0.773 1.353 0.5393
=E
Male 1.000 - -
Female 0.651 0.595 0.707 <0.0001
A5
429 1.000 - -
324 1.067 0.995 1.139 0.1096
284 1.036 0.961 1.m 0.5234
129 1.030 0.943 1.117 0.6159
ol=250] 1.077 1.001 1.153 0.0789
62 ol StmEd E5 HyEe TR o7 dl JHeH7AHAE)



95% Cl

OR Low High p-value

el

PSPy 1.000 - -

HM7|oEet 0.935 0.893 0.976 0.0012

hni=cloly 0.879 0.828 0.930 <0.0001
s

PSPy 1.000 - -

SSHEZEI0N 0.961 0.889 1.033 0.2642

Eht 1.072 1.014 1130 0.0339
BEEE

Tcmgt 0.994 0.991 0.997 <0.0001
IEYAHE

iy 1.000 - -

DEYAHE 0.735 0.683 0.787 <0.0001
k=xe>

HlEHA 1.000 - -

HEN 0.978 0.916 1.040 0.486

=2 0.962 0.908 1.016 0.1774
25

HZF 1.000 - -

R 252 0.933 0.819 1.048 0.201

98 252 1.042 0.936 1148 0.4149

1298 52 1.239 1137 1.341 <0.000T1
2=

nE=EF 1.000 - -

SEk g57 1.019 0.979 1.060 0.3614

Metsw 0.907 0.833 0.981 0.0089
FLI

1 B7HA| 1.009 1.008 1.010 <0.0001
Hz HEA(Zt=STEAL 2HE

PSPy 1.000 - -

Flct 2.194 2136 2.251 <0.0001
O|¥ZE =3 utPAL 2EtaA

3o 1.000 - -

Tt 3.448 3.233 3.663 <0.0001
UMRISHZIZSTUAAL 2HEAA)

A 1.000 - -

Tt 0.808 0.758 0.857 <0.0001
7|EHZtESTHAL HEAH)

PPy 1.000 - -

Flc 1173 1.110 1.235 <0.0001
AFP

=24 1.000 - - <0.0001

& 1.601 1.550 1.653
7tAH

PSPy 1.000 - -

Tt 1.421 1.377 1.464 <0.000T1
BY 7t

PSPy 1.000 - -

Fc 2.929 2.887 2.971 <0.0001
s 72t

A 1.000 - -

Tt 2.356 2.285 2.427 <0.000T1
7|Et 2t

PSPy 1.000 - -

Fct 0.929 0.894 0.964 <0.0001

(p value is less than 0.05, the results were determined to be statistically)
H4zk 24 Adr 63



=149 Nomogram
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Points

age

sex

income

weight

hypertension

dm

smoking

alcohol

exercise

high_cholesterol

fii

liver_sono_2
liver_sono_4
liver_sono_5
liver_sono_7
d_US_cirthosis
d_b_hepatitis
d_c_hepatitis
d_etc_hepatitis

afp

Total Points

1-year Survival Probability
3-year Survival Probability
6-year Survival Probability
9-year Survival Probability

©

70 0 90 100

o 4

© -

©oqj0q0q0

300 350 400 450 500
r T

0.98 0.96

T T T T —
094 092 09 088 086084
T T T T 1

095

T T T T
09 085 08 075 07 065 06 05505045

09

08 0.7 06 0.5 04 03 0.2
T T T T T T 1

T
08 07 06 05 04 03 02 01

(38 4-9] ZhdAT Chextel YEEH nomogram
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(5) FFAZA hdAke] o &md Calibration plot

&gk H AA BSH ere] drby gEA] B g Zoln 4559 AR
ol 7h5 dlS3t 24 d53ke] 22 o] 3H ¢l TgZolnt. o] Lz olA
= AdSgER AA #dSFho] G =2 FEHE AIREIA o Yolxurt v

8 T
=
=
=
2 8 ]
B o
®
g w0
o o
© o
g
< &
D e —— Apparent
o~ d —— Bias-corrected
2 ==== Ideal
s | ’/’/’,,
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0.00 0.02 0.04 0.06 0.08 0.10 012
Predicted Pr{civc=1}
B= 50 repetitions, boot Mean absolute error=0.004 n=118684
[32 4-10] ZHAATI CHAIREQ| calibration plot
(6) 7FFAZ A=t o|&rd ROC curve

B oo|Zmdle] AUCE-S 0.708% &A1 E it}

(=T /
o 7 = g
pred = -2.203
© .
‘E < - ‘Sens: 64.6% - —
E= - Spec.67.9%
2 -~ P ST -
PY- 81T
G o= -
o~ 7 Variable est (se)
(=T (intercept) -0.042 (0.040)
) / test 0.974 (0.019)
) .-/ Modet: testSCLC ~ pred
= 1 Area under the curve: 0.708
o |-
T T T T T T
0.0 0.2 0.4 06 08 1.0
1-Specificity
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National health examination examinees
N=386,841

Patients who had liver cancer until 6
months after the screening date

Outlier patients who had screening values
in the top 1% and bottom 1%

Patients who had missing values

A 4

A 4

Final research subjects

N=171,479
A 4 \ 4
liver cancer No liver cancer
N: 17,390 N= 154,089

[O&l 4-12] Z2tQF ATl CHAXEel 7t M flow chart

off A i dA F 1.2%2] 105,454 50l A] tfeto
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A Wl Eo] =ittt Y AHE A EE Total cholesterol, TG, LDL 25 th#+
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Hatxpel chaser

of Mg 7|2 &4

e £l
N N % N % p-value
LtO]
40 Ojgt 2,724,284 2717389  99.75 6,895 0.25  <.0001
40-49 2,365,630 2,347,593  99.24 18,037 0.76
50-59 1,887,775 1,858,864  98.47 28,911 1.53
60-69 1,187,224 1155973  97.37 31,251 2.63
70-79 547,538 529,429  96.69 18,109 3.31
80 OJ& 76,553 74,302 97.06 2,251 294
S
Male 4833900 4,769,408 9867 64,492 133 <0001
Female 3,955,104 3,914,142 9896 40,962 1.04
A5
o|220] 17,029 16,776 ~ 98.51 253 149 <0001
129 1,885,636 1,861,677 98.73 23,959 1.27
289 2,456,694 2431910 9899 24,784 1.01
329 1,880,719 1,859,613 98.88 21,106 112
452 2,548,926 2,513,574  98.61 35,352 1.39
nEet
e 3,099,560 3,073,763  99.17 25,797 0.83 <.0001
7| D& 3,701,679 3,661,445 98091 40,234 1.09
nk=ciel; 1,987,765 1948342 9802 39,423 1.98
ey
A 7,450,816 7,371,837 9894 78,979 1.06 <0001
S5 &of 658,366 647,573 9836 10,793 164
Shie e 679,822 664,140  97.69 15,682 2.31
Total cholesterol
Hf + ZFHEX 19456 + 3335 194.5 + 3333 197.4 + 3394 <0001
TG
i + EEHEX 12829 + 7517 128.2 + 7514 1384 + 7636  <.0001
HDL
A + FEEX 54.88 + 12.82 54.89 + 12.82 53.52 + 12.71 <.0001
LDL
i + EEHEX 11384 + 3076 113.8 + 30.74 1159 + 3169  <.0001
siz|=2
A + FEEX 6372 + 1065 63.72 + 10.65 63.73 + 10.02  <.0001
IEYAHE
Ak 6,099,270 6,031,968 989 67,302 110 <0001
DEAHZE 2,689,734 2,651,582 9858 38,152 142
BMI
=] 230,377 228,693  99.27 1,684 073  <.0001
Ak 3,520,723 3,484,418 98.97 36,305 1.03
H|THH T 2,245999 2,217,220 98.72 28,779 1.28
H|ZHTHA 2,596,057 2,560,087 98.61 35,970 139
H|Z2EH| 195,848 193,132 9861 2,716 1.39
=t
HIE 5,226,677 5,166,763  98.85 59,914 1.15 <.0001
ES 1,282,567 1,262,007  98.4 20,560 1.60
& 2,279,760 2,254,780  98.9 24,980 110
ox
a1
HIZF 4,553,898  4,495496 9872 58,402 128  <.0001
ey 852 3,730,882 3,691,002 9893 39,880 1.07
98 852 291,401 287,823 9877 3,578 1.23
12208 25 212,823 209,229  98.31 3,594 1.69




= o
e e I
N N % N % p-value
25
nEEL 711,841 701,097 98.49 10,744 1.51 <.0001
ZELD 23532 3,332,146 3,294,159 98386 37,987 114
Metsa 4745017  4,688294 988 56,723 1.20
Hy oA
o 8,777,459 8,672,204 988 105,255 1.20 <.0001
Tl 11,545 11,346 98.28 199 172
3=y
A 8,786,920 8,681,511 988 105409 120 <0001
TICh 2,084 2,039 9784 45 2.16
ZEt 8,789,004 8683550 9880 105,454 1.20
(2) cox-proportional hazards model 3
AZmElel e WEsl UR FobA BobA Mg Allaksint olZ A
volol] et b3 2 ARE Bole AL % £ glow, 1 o) By MiEol
Felalla 2 5 B, S5 1 2 Aolg wald
<E 4-10> YUHtATI CHAXiel CHEQH W oS2E (MEEM)
95% Cl
HR Low High p-value
L}O]
40 Oj2t 1.000 - -
40-49 3.173 3.126 3.220 <0.0001
50-59 6.539 6.495 6.583 <0.0001
60-69 11.331 11.288 1.373 <0.0001
70-79 15.427 15.376 15.477 <0.0001
80 Of4 17.051 16.950 17.152 <0.0001
S
Male 1.000 - -
Female 0.717 0.683 0.751 <0.0001
A5
429 1.000 - -
32 1.041 1.003 1.079 0.0527
22 1.001 0.977 1.026 0.9115
= 1.054 1.028 1.081 <0.0001
o|2307 1.246 1.052 1.439 0.0228
nEer
A 1.000 - -
7|0t 1.025 1.002 1.048 0.0363
nk=ciel; 1.068 1.037 1.098 <0.0001
ey
3o 1.000 - -
ZESCERIO) 1113 1.074 1152 <0.0001
Ehzt 1.233 1.198 1.269 <0.0001
H4zk 24 Adr 69



95% ClI

HR Low High p-value

GEE]

Tcmgt 1.003 1.002 1.005 0.0002
DNEAHE

A 1.000 - -

nEAHE 1.026 1.001 1.050 0.049
o

HIEA 1.000 - -

HEA 1132 1.098 1.165 <0.0001

=3si) 1.1 1.076 1146 <0.0001
=5

HEF2 1.000 - -

Meld 25 1.072 1.043 1.101 <0.0001

a9 252 1.234 1175 1.294 <0.0001

9 SF2 1.263 1.205 1.321 <0.0001
25

nE=EF 1.000 - -

L g2 1.017 0.983 1.052 0.3376

XNEse 1.024 0.989 1.060 0.1979

<E 411> YU ChRtel CHEY WY OISR (RXIAE S71E4)

95% ClI
OR Low High p-value

LO|

40 0|2t 1.000 - -

40-49 3.176 3.128 3.224 <0.0001

50-59 6.556 6.503 6.608 <0.0001

60-69 11.268 11.220 11.316 <0.0001

70-79 14.536 14.479 14.594 <0.0001

80 O|A 12.821 12.714 12.928 <0.0001
Y

Male 1.000 - -

Female 0.747 0.717 0.777 <0.0001
45

429 1.000 - -

324 1.033 1.001 1.064 0.0269

224 0.994 0.967 1.021 0.791

122 1.048 1.019 1.077 0.0017

O|2&H0] 1.204 0.974 1.435 0.1294
k-1

A 1.000 - -

7| et 1.026 0.996 1.055 0.0869

nEer 1.062 1.031 1.094 0.0001
S

PSPy 1.000 - -

SEACZEI0N 1.105 1.070 1.140 <0.0001

) 1.208 1.180 1.236 <0.0001

70 oiod okEy S§ rizgEel ZRoM o Y JjrAEE)



95% ClI

OR Low High p-value
GEEE
Tcmgt 1.004 1.003 1.005 <0.0001
IEYAHE
PPy 1.000 - -
DEHAHE 1.029 1.005 1.052 0.031
ot
HIEA 1.000 - -
IHEA 1125 1.099 1.150 <0.0001
A 1.092 1.062 1122 <0.0001
5
HISF 2 1.000 - -
e 252 1.094 1.070 1.119 <0.0001
98 252 1.249 1183 1.316 <0.0001
198 SF2 1.267 1.206 1.328 <0.0001
25
nEE 1.000 - -
S5k g5+ 1.014 0.973 1.054 0.4281
Metsat 1.014 0.979 1.048 0.3788
(4) etz Ao o=rd =2 73 (Nomogram)
ZA7te] WSS 92 AL oW FQES & 5 9lu Y FAESS AR §32
A& Total pointel] tYste] 1 ofgl2 A& 29 1,3,699 =SS & 5 ot
ol A, &5, &5, 93 Sl Zlest ddes e AS & 5 3ok



Points L s s L L L " ! L L )
2 4 6
age r . . L ; )
1 1 3 5
sex —_—
4 4
income rt—
1 5
weight
407 65 90
hypertension =
1 35
dm ——
1 3 3
smoking —
122 4
alcohol ——
12 3
exercise sl
19
high_cholesterol ~
0
Total Points r T T T T T T T |
0 20 40 60 80 100 120 140 160
1-year Survival Probability r T T T T T T —
0.9995 0.999 0.9985 0098 0.9975 0.9970.9969.096.9955
3-year Survival Probability r T T T T T T T
0998 0.996 0994 0092 099 0088 09860984 98D 98 9TBODEOT4
6-year Survival Probability r T T T T T T e e
0.995 0.99 0.985 098 0975 007 0.9650.950.959.99.945
9-year Survival Probability r T T T T T T —
0.99 098 097 096 0085 004 093 092091

(A3 4-13] AT chyxte| chEet 2 o=2E Nomogram



(5) darel o=
= ool A BEE there] ek thex &
Pl kess diZ) A4 B

o] & FEA A5

29l Calibration plot

rl

2 Jefzoln] 45:=e] AR
= fho] &2 oldF]l aejzeln o

EHT A B2 gho] ZolxE AL

) R

00 /“o]
RN=

004 005 0086

Actual Probability

002 003

Apparent
— Bias-corrected
Ideal

0.01

00

0

T T T T T T
0.00 0.01 0.02 0.03 0.04 0.05

Predicted Pr{crc=1}
B= 50 repetitions, boot

[02] 4-14] USAT chatxtel oot

(6) LurAzl hAAte] o&rd ROC curve

T
0.06

Mean absolute error=0 n=2636700

HrA o =22 Calibration plot

=
= i e} A=)
2 oSrde] AUC 2 073322 A1 =30}
o | -
o —
(=]
pred = -
2 & oot
= PV+: 0.6%
@ PV- 97 6%
I
é =
o~ Variable est (se)
o (Intercept) -0.000 (0.031)
test 1.000 (0,008)
Model: tesiSCRC ~ pred
o ] Area under the curve: 0,733
o
T T T T T T
0.0 02 04 06 08 10
1-Specificity
[A2! 4-15] LEHAT CiaXte| ChEet &l o|Z2H ROC curve
M4zt 29 Ay 73



National health examination examinees
N=10.628,070

Patients who had colorectal cancer until 6
months after the screening date

Outlier patients who had screening values
in the top 1% and bottom 1%

Patients who had missing values

A

Final research subjects
N=8,789,004

Colorectal cancer No colorectal cancer
N: 105.454 N=8.,683,550

[JED 4-16] QlHIZHAX| |:|-|

0>

fXte] charet 2 flow chart

g

Els s At
T o8 FodA BAEC] 7 =7 ‘)rE]"ijr. _Tiﬁé?j]', Frol] s+
2| 2~HE A%+ Total cholesterol, HDL, LDL &5
& A oA A SN, TCE g HATA =4 SH = o,

g=ElER] A tidet AEe] =8k HIJ AN 7P =& HES B3tk
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<E 4-12> thE AT CHAXtel cHEQ 2ol w2 7|25 EXM
N THEror
C T — g |
N N % N % prvalue
Lto|
50-59 824,783 812392 985 12,391 15
60-69 643,516 626,655 97.38 16,861 2.62
70-79 246,306 237989  96.62 8,317 3.38
g 80 of4 23,028 22239 9657 789 3.43
A
= Male 767,661 745519  97.12 22,142 2.88 <0001
Female 969,972 953,756  98.33 16,216 1.67
~E
9|2 504 4,546 4,422  97.27 124 273  <.0001
124 428315 419,018  97.83 9,297 2.17
289 436,740 427,428  97.87 9,312 213
324 331,124 323813 9779 7,311 2.21
429 536,908 524594  97.71 12314 2.29
nEet
Hab 408,840 401184 9813 7,656 1.87  <.0001
HM7| et 627,228 614,006  97.89 13,222 2.11
nEet 701,565 684,085  97.51 17,480 2.49
e
Hy 1,336,838 1309532 9796 27,306 204 <0001
=Y 166,460 162,238 97.46 4,222 254
= 234,335 227,505  97.09 6,830 2.91
Total cholesterol
HE + EFHEA 20135 + 3479 201.4 + 3479 198.9 + 34.89
TG
H £ TFEX 13317 £ 69.88 133.1 £ 69.85 1371 + 7118
HDL
o + ZFHRL 54 + 12.72 54.02 £ 12.72 53.22 £ 1270
LDL
) @ £ IFEX 12042 * 32.33 1205 + 32.32 118 * 32.45
CEEE]
Wi + EFHX 61.62 + 8.95 6159 + 8.95 62.87 * 9.10
IEYAHE
Hy 1,104,594 1,080,654 97.83 23,940 217 <0001
U2 AHE 633,039 618,621 97.72 14,418 2.28
BMI
] 13,724 13380  97.49 344 251 <0001
Het 577,434 565020  97.85 12,414 2.15
H| A 500,269 489,398  97.83 10,871 2.17
H|ZHEHA 607,283 593,427 9772 13,856 2.28
oo H|Z2EEA| 38,923 38,050 97.76 873 2.24
kA
= 1,209,650 1,186,457  98.08 23,193 192 <.0001
YrHEA 280,436 272,233 97.07 8,203 2.93
=l 247,547 240,585  97.19 6,962 2.81
oXxX
N HIS S 1,167,770 1,144,447 98 23323 200 <0001
NelE 252 492,172 479546  97.43 12,626 2.57
2 == 39,713 38547 97.06 1,166 2.94
e 1eE 232 37,978 36,735 9673 1,243 3.27
7 nssm 191,277 186,662  97.59 4,615 241 <0001
=Er SER 585,837 572,737  97.76 13,100 224
Xghst 960,519 939,876 97.85 20,643 215
A ey
Hat 1735225 1696919 9779 38306 221 0.9274
Tk 2,408 2356 97.84 52 2.16
3=y
Het 1737215 1,698,869 9779 38,346 221 0.4492
RIct 418 406 9713 12 2.87
EHEHEAA
o 1635178 1601292 9793 33,886 2.07 <0001
___ 34 102,455 97,983 9564 4,472 436
=5t 1737633 1699275 9779 38358 221
A4z &M A 75



(2) A HZIAS] cox-proportional hazards model T+
SR ME7F Ui Zola] B W= ALttt ol SR ofA]

A48 Hole AL & 4 Qout 504 olel el

<E 4-13> oizet AZXl cHAMXIe| chEQh U oSEE (ME2AM)
95% Cl
HR Low = p-value

LtO]

50-59 1.000 - -

60-69 1.700 1.666 1734 <0.0001

70-79 2.365 2.323 2.407 <0.0001

80 OJAt 2.779 2.701 2.858 <0.0001
MHE#

Male 1.000 - -

Female 0.700 0.665 0.735 <0.0001
25

4522 1.000 - -

329 1.005 0.966 1.044 0.7936

2829 1.030 0.994 1.067 0.1239

129 1.015 0.975 1.054 0.441

o|220] 1174 0.954 1.393 0.1168
nEer

Ak 1.000 - -

7| oot 0.998 0.963 1.032 0.9287

nEel 1.041 1.008 1.074 0.0194
S

Ak 1.000 - -

SEAEZEON 1137 1.093 1181 <.0001

Chizd 1.257 1.230 1.284 <.0001
GEE

Temgh 1.004 1.002 1.005 <.0001
DNEAHE

3o 1.000 - -

DEHAHE 1.018 0.996 1.040 0.055
ol

HIEHA 1.000 - _

HHENA 1.106 1.069 1142 <.0001

4 1166 1128 1.204 <.0001
=5

HISF 2 1.000 - -

X S5 1.088 1.059 118 <.0001

98 252 1.242 1171 1314 <.0001

9 S5 1.277 1.199 1.355 <.0001
25

nE=EF 1.000 - -

sk g57 1.020 0.982 1.058 0.2575

XNes2 1.026 0.988 1.063 0.1575
EHES AL

ke 2.052 2.021 2.083 <.0001

=4 1.000 - -
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HEREAT} v%S Aot debid
<E 4-14> CfEet AT cHdXe| cizet wd o2 (EX|AE 3|FEN)
95% Cl
OR Low High p-value
L}O]
50-59 1.000 - -
60-69 1.694 1.668 1.720 <0.0001
70-79 2.267 2.229 2.305 <0.0001
80 0|4 2.247 2.156 2338 <0.0001
My
Male 1.000 - -
Female 0.723 0.683 0.763 <0.0001
ES=
459 1.000 - -
329 1.008 0.965 1.050 0.7685
282 1.028 0.995 1.062 0.0846
129 1.016 0.982 1.050 0.3508
o|220§ 1121 0.902 1.340 0.104
ni=-l
A 1.000 - -
7| n&et 0.998 0.960 1.037 0.927
oot 1.035 1.001 1.068 0.0222
S
Ak 1.000 - -
SSHEEI0N 1137 1.090 1184 <.0001
) S 1.230 1196 1.264 <.0001
GEEE
Tcmgt 1.005 1.003 1.006 <.0001
DEHAHESE
i 1.000 - -
o D2 AHE 1.020 0.992 1.048 0.090
[ 1.000 - -
HEA 1.091 1.046 1135 <.0001
=3l 1.140 1.097 1184 <.0001
sF
HSZ2 1.000 - -
XelE 232 1.099 1.068 1131 <.0001
=9d =232 1.258 1189 1.327 <.0001
1fle 52 1.269 1.212 1326 <.0001
2=
E=ER 1.000 - -
ZEL SEF 1.027 0.989 1.066 0.2939
MNesz 1.024 0.983 1.065 0.1698
SHESEAAL
kM 2.050 2.010 2.091 <.0001
SM 1.000 - -
(4) gz thdate] o529 Nomogram
Zzte] WSS 9w A oW FIES o 5 AT Y FIAESS A 4
2% Total pointel] thdste] L ofef 2 41 10w 13699 BEES & & At
A7 gidAlel] vlE] o2 YFeAEe] M4 AAHor Aesgon, ®
A W47t e Ao vehdth
a4y M Am 77



Paints

age

sex

income

weight

hypertension

dm

smoking

alcohol

exercise

high_cholesterol

stool

Total Points

1-year Survival Probability
3-year Survival Probability
B-year Survival Probability

9-year Survival Probability

2

1 1

2 3

S ——

1 5
a8 50 60 70 80 90

f_!

1 3 2

1 2 3

l—‘—

1 2 3 4

1 2 3

—h

1 43

.

0

0

0 50 100 150 200

0999 0998 0997 0996 0.995 0994 0993 09920991 0990989 988
0.995 0.99 0.985 098 0975 097 0965 096 09550950945 90935
0.99 0.98 0.97 0.96 0.95 0.94 093 092 091 0.9 0890.880.870.86
0.98 0.96 0.94 092 0.9 086 084 082 08
=] X [
[O8 4-17] cHEet AT CHoXe| chztet ¢ o222 Nomogram



Actual Probability
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= Apparent

Bias-corrected
-==~ Ideal
== T T T T T T T
0.00 0.02 0.04 0.06 0.08 0.10 012

B= 50 repetitions, baot

Predicted Pr{crc=1}

Mean absolute error=0 n=1216336

(O3 4-18] chiEe AT chextel chEet 2 o2 Calibration plot

Sensitivity

o] =24 ROC curve

|Z2dlo] AUCHES 0.6322 A%t}

1.0

06

04

02

00

pred = -3.731

Sens-54.4%

8pec: 65.5%
PV+: 1.5%
PV-; 96.6%
Variable ast, (se)
(Intercept) -0.045 (0.072)
test 0980 (0.019)
Model: testSCRC ~ pred
; Area under the curve: 0.632
T T T T T T
00 02 04 06 08 1.0
1-Specificity
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National colorectal cancer examination
examinees
N=2,320,178

E

Final research subjects

Patients who had colorectal cancer until 6
months after the screening date

Outlier patients who had screening values
in the top 1% and bottom 1%

Patients who had missing values

N=1,737,633
\ 4 Y
Stool OB positive Stool OB negative
N: 102,455 N=1,635,178

Colorectal cancer No colorectal cancer Colorectal cancer

No colorectal cancer

N: 4,472 N: 97,983 N: 33,886 N: 1,601,292
[O8 4-20] chEeh A% chyxie| chyeh & flow chart
3. S A 2 CHAX CHEQ 2 oS

(1) S AFAEAA A didate] duby &4

o] 10d9] FH#Z 717 Foll DA FAF 5 4.36%8] 4,472 A b7l
HRAISEITE. 8otjjollA] R Eo] 7 =9kal o d Bt WdAdellA tf 'ABEITE A
FFe o7 FojoA] WA E] 7P =4 vElTh 18, daHol e A
A BAEo] =34t} Fd2HE X|E+= Total cholesterol, HDL, LDL =5 3
& A oA A SAHEJAL, TGE dFd AT =A SAH =T

sl ¢ BA FA Aol = TollA tiFgte] o ®ol v
SFoME 1Y 7ol e At A Eo] =9on, 2EHe 1gE



<E 4-15> SHEREZAL Y CiMXLe| CHEQH 2o M2 J|2™ EY
CHEOF
A T T
N N % N % p-value
LtO]
50-59 46,322 45,073 97.3 1,249 27 <0001
60-69 37,846 35,956 95.01 1,890 4.99
70-79 16,451 15,272 92.83 1179 717
80 0|4t 1,836 1,682 91.61 154 839
SEE
Male 53,575 50,650 9454 2,925 546 <.0001
Female 48,880 47,333 96.84 1547 3.6
25
o|220] 296 279 94.26 17 574 0.6803
129 25,565 24,429 95.56 1136 444
222 26,013 24,881 95.65 1132 435
329 19,441 18,587 95.61 854  4.39
452 31,140 29,807 95.72 1,333 4.28
el 0
et 21,132 20,419 96.63 713 337 <0001
7| et 36,921 35,398 95.87 1523 413
nsier 44,402 42,166 94.96 2,236  5.04
ey 0
Y 76,741 73,639 95.96 3,102 4.04 <.0001
D ESCERO 10,688 10,143 94.90 545 510
Chig 15,026 14,201 9451 825 549
Total cholesterol
I3 + FEEA} 201.05 + 3526 2012 + 3527 198.6 + 3497 <0001
TG
et + BEHER} 135.72 + 71.27 1355 + 71.14 1411 £ 73.88 <0001
HDL
I + FZHEA} 54.04 + 13.12 54.09 + 13.13 52.97 + 1298 <.0001
LDL
i + TEHER} 119.56 + 32.86 119.7 + 32.87 N7 + 3266  <.0001
GEEE]
o + EZHER} 62.45 + 915 6242 + 915 63.28 £ 921 <.0001
I=YAHES
i 63,601 60,897 95.75 2,704 425 0.0241
DNEAHE 38,854 37,086 95.45 1,768 455
BMI
=] 870 837 96.21 33 379  0.7155
i 33,280 31,795 9554 1,485 4.46
H| DA 29,118 27,873 95.72 1245  4.28
H|ZTHEhA| 36,855 35,251 95.65 1,604 435
H| T2 2,332 2,227 9550 105 450
&
HIE 66,095 63,626 96.26 2,469 374 <0001
HEH 18,015 16,976 94.23 1,039 577
&4 18,345 17,381 94.75 964 525
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Al T
N N % N % p-value
=
HISFE 64,251 61,793 96.17 2458 3.83 <0001
el 252 31,746 30,116 94.87 1,630 513
98 sFT 3,094 2,923 94.47 171 553
e SFE 3,364 3,151 93.67 213 6.33
25
ngsEs 1,114 10,575 95.15 539 4.85 0.0166
S5k 57 34,201 32,696 95.6 1,505 4.40
MNgss 57,140 54,712 95.75 2,428  4.25
HLN CHEA
A 102,099 97,640 95.63 4459 437 0.5962
Zlet 356 343 96.35 13 365
3=y
B 102,423 97,953 95.64 4470 436 06498
Flgt 32 30 93.75 2 625
LiA|Z o2
0|4 75,626 71564  94.62 4,065 538 <0001
4 26,829 26,419 9848 407 152
O|ZZGHAL 018
0|4 97,030 92,764 95.6 4270 440 <.0001
2~ 5,425 5219  96.28 202 372
8t 102,455 97,983 95.64 4472 436
(2) EHAEAA A WA cox-proportional hazards model T+

ASANAE M LT Hobd BHR s ALSeh. ASRAA

volel] wt 7P 2 AXE Belon, 1 ol 85, A5dA 7FE & Afolg Bt
<E 4-16> BHEHZAL 2N XISl i WY OISR (YEZEA)
95% Cl
HR G High p-value

LtO|

50-59 1.000 - -

60-69 1.830 1.732 1.928 <0.0001

70-79 2.993 2.883 3.102 <0.0001

80 OJAt 3.730 3.502 3.957 <0.0001
EE

Male 1.000 - -

Female 0.717 0.613 0.821 <0.0001
45

429 1.000 - -

329 1.213 1.104 1.322 0.00M

224 1.239 1.159 1.318 <0.0001

12¢ 1.182 1.093 1.270 0.0005

o230 1.479 0.830 2.128 0.1912
82 JHold i=d =5 M| T2 i 9l JfEH7RHIAR)



95% Cl

HR oW High p-value
nEet
Ha 1.000 - -
M| ot 1.066 0.970 1162 0.1575
asiet 1127 1.042 1212 0.0049
ey
PSPy 1.000 - -
DESCEEO) 1,100 1.003 1197 0.0529
Ehp 1.119 1.024 1.215 0.0192
siz|=2
Tcmgt 1.001 0.996 1.006 0.7156
NEAHE
Ak 1.000 - -
IEAHE 1.078 1.012 1.145 0.023
A
H|IEH 1.000 - -
AAENA 1.240 1.154 1327 <0.0001
A 1.159 1.041 1.276 0.0112
25
HSF= 1.000 - -
Y 25 1.198 mz 1.279 <0.0001
S8 S5 1.252 1.049 1.455 0.0346
12y S 1.463 1.302 1.623 <0.0001
25
8=# 1.000 - -
ZEL 3= 0.970 0.830 1M 0.7014
Nat=r 0.943 0.811 1.075 0.3977
(3) AR HAA G didAte] o529 (Logistic regression)
AEEAT ¥5E ARt vhehy,
<E 4-17> 2HTEZAA 2N CfMXLe| CHEQ 2 o|S2EH (ZX|AE | 2A)
95% CI B
OR Low High p-value
L}o|
50-59 1.000 - -
60-69 1.843 1.747 1.940 <0.0001
70-79 2.875 2773 2.978 <0.0001
80 0|4 3.094 2.841 3.346 <0.0001
A
o=
Male 1.000 - -
Female 0.746 0.629 0.863 <0.0001
A5
429 1.000 - -
3=% 1.202 1.101 1.304 0.0004
2829 1.235 1132 1.339 <0.0001
129 1178 1.090 1.266 0.0005
9o|2504 1.390 0.870 1.910 0.1762
el
A 1.000 - -
7|0t 1.074 0.947 1.202 0.3035
oset 1.139 1.003 1.275 0.0828
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95% CI

OR Low High p-value
BT
Hy 1.000 - -
SEHEEIof 1.091 0.993 1.189 0.0715
Ehir 1.105 1.003 1.207 0.0615
CEEE
Temt 1.002 0.997 1.007 0.3347
DEHAHE
Hy 1.000 - -
DEYAHE 1.090 1.007 1174 0.066
S0
HIE 1.000 - -
HEA 1.251 1.136 1.365 0.0002
& 1.149 1.040 1.258 0.0146
25
HSFZ 1.000 - -
Xee 252 1.205 1.110 1.299 <0.0001
S ST 1.255 1.045 1.465 0.0317
09 SF2 1.426 1.229 1623 0.0002
2E
nEtss 1.000 - -
S5 g7 0.994 0.877 1.110 0.6855
Metsst 0.957 0.837 1.076 0.3274
(4) SARAEAAL A didAte] ¢l&E" Nomogram
Z4zZke]l HEE 92 A Jo0H ¥QEE & - QW G EIESS AR T¢I
A& Total pointel] thYste] 2L o2 A& 20™ 1,369 AEES & + Ut
57, &5, YHoldA] 2 HAFE B
84 JHolH SiEd S M| 20 o U JHHTRIEE)




Points

age

sex

income

weight

hypertension

dm

smoking

alcohal

exercise

high_cholesterol

Total Points

1-year Survival Probability
3-year Survival Probability
B-year Survival Probability

9-year Survival Probability

20

30

40 50 60 70 80 90 100

60

80

100 120 140 160 180 200 220

0.998

0996

0994 0992 099 0.988 0986 0984 0982 098 09780976

T T T T T T T 1
098 097 096 095 094 093 092 091

T T T T T T 1

0.96 094 092 09 088 086 084

0.96

0.94 0.92 09 088 0.86 084 082 08

P 2N CHAXES| CHEQH U o|E2E Nomogram



(5) EHAEAAL A o] &2 4 Calibration plot
A2 tgelat A B2 thastol dvh} BEA) B 2efeln 4swe] AP
Aol A% S A4 B3 grol Be olHel Jlold). of TefelA

SEo] 2 oA dSgERT AA ¥ gro] o moAl= A & F

Actual Probability
006 008 010
1 1

0.04
1

"""" Apparent
—— Bias-corrected
--=- ldeal

0.02
|

0.00
|

T T T T
0.00 0.02 0.04 0.06 0.08 0.10 0.12

Predicted Pr{crc=1}
B= 50 repetitions, boot Mean absolute error=0.001 n=71718

[O8 4-22] BHREAAL 2FM CHArALe| ciaret 2t o E2 2 Calibration plot

(6)

HAE AL A AAte] o&2d ROC curve

o Zrdlo] AUCEHS 0.6452 A=},

M

3

d

@
@
o
pred = -3.136,
©o
o
‘E‘ Sens: 64.4%
=] Speer58.6%
2 PV+: 2.7%
@ PV-: 83.3%
w T
o
o~ Variable est. (s.e.)
o 7 (intercept} -0.044 (0.168)
test 0.981 (0.056)
Model. testSCRC ~ pred
= Area under the curve: 0,645
[=]
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

(23 4-23] HESHAL 24 AL et 24l o 522 ROC curve
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23 oAe] WA A A digeEo] 45.65%= 71 wske
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<H

33.89
45.65
20.46
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9,092
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g
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1
20
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100

356
1,091
3,537

995
2,541

265
1,937
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A ARANERES) AFRe Z2ade £ oA
52 W &3 A7

1. AATCHARE £ mot

AR TR AMg AT AN ol el AR 5L AngiT) CE 420>
7], B, slelEd, FRED, B4, TUeId e A9, ATy Te
8 A8 ek ol Hitol Fashiln 5718, ol Utel A%, el T2
a9 A AR S Fito] Zvielsn.

<E 4-20> AT S

Arg Of% Alzgte] Z20 Alzgte] Z20

PIuES Ag A g &
7| 164.80 + 9.07 164.76 + 9.03
=52 66.86 + 13.36 66.72 + 13.08
52|23 79.65 + 10.08 79.34 + 9.03
=789t 123.74 + 1153 12479 +10.22
0|2tz |84k 7539 + 918 7549 + 7.80
3=dY 99.22 + 13.20 9752 +11.20
SHXY 129.68 + 101.69 109.19 + 55.00
DU ZAHE 4657 + 19.02 4519 * 18.09

AVede] 2209 ARS A Fo] AT el 5 BA5] AT
T B BEEXE Auugitt gASEET BFY TS 329(50.8%) oA 341
(54.0%) 0.2 593 YAEIZT L 181 (28.6%) oA 16 (25.4%) 2 &=9th <&



<E 4-21> CjASER EfQl 2% H|W
e Aréﬂ_}féi?zﬂnﬂ Aféﬂﬁlg_z;z%"
Efel A H|S A H|S
o = e =
it 13 20.6% 13 20.6%
&= 32 50.8% 34 54.0%
LA = 18 28.6% 16 25.4%

Xp-value = 0.05 (NS), Chi-square Test

(2) tiAhto] W3} F4

thafitolo] Hate] BAoIME Abe] T2 AMS d e 2,204, AL
gl Z23Y AR F FHi2 L7248 Bu Aede] 2239 AR d H
AE Foll thahdo] Hato] 04841 FAadlet. <& 4225

ARe] 2238 AR A Fof tiahdelE AkEste] thahuto] B B2 E
A rgich tiahte] BFY “E5S 678(9.5%) ol A 878 (12.7%) 2= E31 L, thAht
o] By W2 307 (47.6%) A 3978(61.9%) 22 Sor thahto] By e
27%8(42.9%) ol 1674 (25.4%) o= St} <& 4-23>

<E 4-22> ChAfLto] W H|m

AtE2te| Z2a2H AtERE| =20
AtE © A8 =
NCHAFLIO] HZ 2.20 1.72

Xp-value = 0.05 (NS), Paired T-Test

<HE 4-23> CHAIL}O| EIY 2% H|uw

AZEe| =2 Aot =22
XCHARLLO| Efg) Ag H AE =
T H|& % H|g
23 ) 0
(CHAFLFO] <-1SD) 6 9.5% 8 12.7%
o
O — o 0
(-1SD < CHAFL}O| < +1SD) 30 47.6% 39 61.9%
e - :
(+1SD< CHARLIO]) 27 42.9% 16 25.4%

Xp-value = 0.05 (NS), Chi-square Test



=5 3¢ Hg v Hoks wf, AR Eil%‘ AR A e 4.1139),
Z23P AR A
73] =7} }Oﬂu} <E 424>
AR AP Fo] FAA BEES AT HEQITE H]F xR 581

(92.1%) S| Al 59 (93.7%) 2 53, SARE 5H(7.9%) A 478 (6.3%) 2.2 =4
o (E 425>

AT 223 AR A Fo] S REES AR +FF A g
Abghe 38%8(60.3%) oA 3278 (50.8%) = =3, SFA= 2578(39.7%)ollA] 3178
(49.2%) 0.2 5t <F 426> S5 &5 3142 v BoS u), AFS e
Z2 W AR A G 1.83], AR 223 ALg § P9 1,531 Hth
AMEde] Z2a3 AR W Hoh AR Tl &5 35 Hito] 0.33] A3yt
(E 427> 574 &FF S s Hoks uf, Algde] T2 AR H
Hite 5,527k ARgde] 22O AR § H9he 435708 Btk Alsde] 22
AR H ok AR Foll SR ] o] 1.177F ZHAEHetE < 428D

ASde] 2O AR [ Fo] AR BEE AT R FHEARE 7TARE
o]a} B2 A7t oAt A ALe] A, 4778 (74.6%) oA 3778 (58.7%) =
NZE 7-8A1ZF S Abs 1678 (25.4%) 94 2678 (41.3%) 22 STt <FE 4-29>

2EY X A P s Bk o, ARgde] 2209 AR A 3 3,04
A, AFdY T AR F PGS 3,038 Bk AS gy T2 AL
A Hoh AR Fo] 2EH 2 g FHato] 0,017 Haskidnh < 4-300

AR Z239 ARE A $of Y 3 EEE AFEYTh HR s
IAET, T T A G| I o] FA) e Al Hto| 281 (44.44%) ol

A 26,757 (42.46%) .2 9t <E 4-31>

ol

E‘
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ST
Nw
o
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<E 4-25> QX X H|n
B 0] A2z ZE03 A A AIEEE] ZEOM AR =
Sl HlE s HE
IS¢ 58 92.1% 59 93.7%
= 5 7.9% 4 6.3%
¥p-value = 0.05 (NS), Chi-square Test
<HE 4-26> STX} £ H|uw
ABEel Z2aY NG A AsEel ZRIW AE 3
ng O;II:i
O =Ry T N = N -
T HlE T HlE
=3 X 38 60.3% 32 50.8%
=& 0 25 39.7% 31 49.2%
Xp-value =2 0.05 (NS), Chi-square Test
<E 4-27> 3= 3l W@ Hlu
ABel Z2aY Mg A Apel ZRIW NG 3
%37 34 ¥ 18 15
%p-value = 0.05 (NS), Paired T-Test
<E 4-28> ST WP H|Z
AsRE| 22O Ag A AERE Z20H g
XSTHEH e 552 4.35
Xp-value =2 0.05 (NS), Paired T-Test
<E 4-29> $UA|Zt EF H|W
AtBEel Z2a A8 A ApEel ZRIW NG 3
MADIAIH
+ HIE & HIE
7AIZE Olst 47 74.6% 37 58.79
B2 8AlZt 01y o7 7%
7-8A|Zt 16 25.4% 26 41.3%
Xp-value = 0.05 (NS), Chi-square Test
Ay 24 2t



<H 4-30> AEGA M HWA HW

Asel Z2aY Mg A ApEel ZRIU AE 3
NAEHA M WA 3.04 3.03
Xp-value = 0.05 (NS), Paired T-Test
<E 4-31> 9 & 2% Hluw
ASTe ZROY NS A | AISHE| ZRIY NS 3
oo A &
> Hl= > Hl=
ook (o) 38 60.32% 37 58.73%
(H|2h 2001 Q) 25 39.68% 26 41.27%
i) 1(0il) 35 55.56% 36 57.14%
2 2001 Q) 28 44.44% 27 42.86%
%3 1(01) 19 30.16% 21 33.33%
QXES) | 200iQ) 44 69.84% 42 66.67%
ojok, 11 20 31.75% 13 20.63%
(Eh) 2001 Q) 43 68.25% 50 79.37%
. 1(0l) 28 44.44% 26.75 42.46%
. 2001 Q) 35 55.56% 36.25 57.54%
(2) A & sl 24
AE F HitS vud] Boks wf, ARFde] T2 ARE A HEe 6,305H,
A T2 AE T PEe 662828 Borh AlSde] Zeaw ke A
Ho} ARE Fo| Ze 4 o] 323K FUlsith <E 4-32>
<E 4-32> ZS 4 ®A H|m
ASRE| Z20H Ag A AERE 20 Ag &
XA 4+ WZ 6,305 6,628
Xp-value = 0.05 (NS), Paired T-Test
92 folw wrEy S8 e TR M7 U JHEHZERIAE)
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A=ml WS AREs AHA]RTdA desta e I7RdAREE">] vt
Il Qo) 7ukete] AEE Aol 1A%, AW ARE E3A-A7 Azar=
Txxdolt), ASH AR (YSHETe] FHYR ASS S AT = e Y
AARE AF), D7) 218 ARG 80] AL, AR B8 58 E3 Quk =lo)
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Lol wiet 7 2 AxE Eaﬂ@, oA AR=rt =A vebteH, osd
ARl Z-$-(HR 1.246), EY(HR 1.068), B3 (HR 1.233)¢] U= 7%, SH|=H
E FA7F 2 Z9-(HR 1020), FAAHHR 1.111), 12917 S50 45 (HR 1.263),
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$(HR 1.078), E9AHHR 1.159), 198 572 A$-(HR

3. BIIATICIYRIES] AEEE Z2OUS S8t HANSER M 23t
% 639] ATIIA Aol IAAANIAES) AF R TR B9 vl
ZFE NNEIAE FAT 5 Ak
WAEEE MR Swot: AR Zage A8 duch Fo A
F7 Y o] 3,20 Ashean, thate] Hitol 0,484 7AsHRLor ThAktel
4o HE el 17.5% % i?f}%il:}.

2Eg 2 Aol Hio] 0,017 74} v, 8 IX¥E G S 471K] =9
oJof Z7ho] =] Qo /\}‘ajl-o] P2 oF 21 7484 Al ZR a9
A7) AR Fol A Hiw S8k

et 42 go 10}71] ok—til E}.
=l FAl9 7d7o*51%174 Ll %%% T AEE IH Fofe} oAliFe] Tt o

°



E£4 AW PHRZ &3l ovlE9] A7}

w3 Ao} AsiRle] MRARTRE 95 gHolo}

Eiday

145, 7o)

AZER]

PHR <QIE{3|o]

A48, wearables, TJA|E x| 84

Tote] T Tl AEMAYL RS 5k, daA] 119 AR

2J3ol| A 2] PHR AJH] 2o 83}

el
Ho
b
™

K

lojeh, Aet, A%, AHE, 5%

%)+ PHR platformo 2 yo}r}of

.

A22 AN

by

(o]
KIr

o1
Kl

ke

~d

o} ek A3}

71E el 4

2 Al ZFA] el hsh

B

th

3} 2009

A7

E]

wash out &t AR A7} A9 E 7] w2

2009%

A

KN
T

HR7} 7.895& o] 7o) ]3| &

]

o =
8=

th

O

b
g

ool 7kt
Ao g AZ L} AUC curve®

2 W2 0,708 2 VERGTH

tl k%ol

L
-

FaL risk7b glekal Azhs)

S

71 o]= o]u] high risk groupdl A}E-S A€

£ targeting3| 4] of|SE L& WHEE A o] general population(7Fe] o

o

171 wiZolch

o = >~
s = 73

traditional risk factor7} $l= ththe] AJEE) o s

—{;l.

5

fr2lm]

A e)
R

]
Hdrh B A7 A3 AFI

2 ks 4

Tl M=

O

1
T

5

=
=

o1} HR7} 1.01¢] ZHTF AFIg

o} 2 el



)
o
ST

_g]

2~
-

3

olz
1<

o
= EAo] g er F7

T

T
=7l =2

517]
_(H
1=

[e]

so] 29| ol
8 s B

=
5

2~
-

o
1l

|

B

1

kel
=

hs

| =27 WAE A
A

SHAI71A]
321
o] 7

-
X
=
=

-19 A8te =
]_

717k 23]

A

[e)

oA oot HAET

3k COVID
tol o

=
GollA] tholol] wet A2 Bt 504

RHo=Z "ot}

o=

1
<l

)
pal

A FRAA M FEZHoR A7 FUlo) uel
Tdlo] AUC H2 0.6322 2AE Q) o=

1 dataZ} §lo]

==
9
T
53

J

ks

zn
FA7lell &

=

1

9
pul

olell th

=12
o Bt} AA|

2 19

e

.

o
=13

|

-
it

H
T

|

his

el gik

o

M= &

=t

0|

]
Aoz eptt ol2jdt 9

=
o

1

e dsh 7k 2ot Ao)s)

hd

o

o
=

she] B4 odake] 50.8%9¢1 63

°

falo]# 24 B8 virus titer, HBeAg status 5 3% A2 H

[e]

Ao QYzrer},

3.
=
o5
o

3}

[e]
=T

Pt 2000 %A % Aol

8
A=

i

k<]

J

S 404 o, thdel AR TR SOd) oo BRAY) whel
Pz

AX A Alst HEo] thAt

Ao 25e) Aol
A7

=7l AR 21
A et EAol ¥ =2

o] gl

3. 27}

HBV
Z3|

€]

th

2 0] FES Al A, Ak

3L



4. Agin OMo| JHQlE HEY St APEe|e| nkst F ek F1
SRR 1 ine PA- B t)E 4 PHREX 7|ssles 589 A=
£ F&ate] Yolrtol shH, 7192 A&A-AAH ] PHR serviceE 7l s
Sho1A Ztol7h SlTt.

& data7} SHlelAl AleEs 33T, AN Mrlaes SRE AR o
, A9, Z“%‘, risk factor 2 7ftko] & Holw, A Alfelr] & 5 Q= A=
7F AU define sh= o] Haditt. olg Sof T7F AXE ol =<l Wt datast
Hele] datags wlaste] Holjgo ey ofl AdyEL sfof th diseased &L F
A& Aol et FRE Aol HlelA S5bd AGHE Au| A A 5
Zole,

AHEE datacl] o= ZHQE StEE ARE AE nestefof sttt AF7bA| 9
ATelM= AP 2 28 (7
AT7} Bol o] oA =8} 2
f, A7BERB He 5o} AW oI5E Foto] L Alfellre] =3} oA 5l AdFA
o] 7tol=r dasjrt 7] e o2 e Awe| ¥2H &89 A 753 B
A& Fs] Golrfol gk, A7 F3lel| stFe] BtEd Aot AlsH ook sk &
#d AR o] Az Eolof At oE ol 54 4t ITHAHAA W8E
2 A ARy, AR, A
AT EE Rl o) Al o s

1EsE AR goksA AlTel= Aol Aasit)

o
Fl?

K

l

N

o

—

ol
r !
i)
o
~N
ol
¢ >
i)
ok







)i

o
Ok







A5

Aesun Shin et al. Risk prediction model for colorectal cancer: National health insurance

corporation study, Korea, PLos One, 2014; 9(2): e88079.

Bae CY, Kang YG, Suh YS, Han JH, Kim SS, Shim KW. A model for estimating
body shape biological age based on clinical parameters associated with body

composition, Clin Interv Aging. 2013;8:11-18,

Bae CY, Kang YG, Piao MH, et al. Models for estimating the biological age of five
organs using clinical biomarkers that are com¥-monly measured in clinical practice

settings, Maturitas, 2013;75(3):253-260.

Bae CY, Kang YG, Kim S, et al. Development of models for predicting biological
age (BA) with physical, biochemical, and hormonal parameters, Arch Gerontol Geriatr,

2008;47(2):253-205.

Beasley RP, Hepatitis B-virus: the major etiology of hepatocellular carcinoma, Cancer

1988;61:1942-1956,

Borkan GA, Norris AH, Assessment of biological age using a profile of physical

parameters, ] Gerontol, 1980;35(2):177-184.

Di Bisceglie AM. Hepatitis C and hepatocellular carcinoma. Semin Liver Dis,

1995;15:64-69.

Fleming et al, Risk prediction of hepatocellular carcinoma in patients with cirrhosis:

The ADRESS-HCC risk model, Cancer. 2014;120(22): 3485-3493,

Ford, Earl S., Wayne H. Giles, and William H. Dietz. Prevalence of the metabolic
syndrome among US adults: findings from the third National Health and Nutrition

Examination Survey, Jama 287.3 (2002): 356-359.,

10. Gene K. Ma and Uri Ladabaum, Personalizing colorectal cancer screening: A systematic

11.

review of models to predict risk of colorectal neopasia. Clinical Gastroenterology

and Hepatology, 2014; 12:1624-1634,

Giorgio Bedogni et al. The Fatty Liver Index: a simple and accurate predictor of

hepaticsteatosis in the general population, BMC Gastroenterology. 20006, 6:33,



12,

13.

14,

15,

16,

17.

18.

19,

20,

21,

22,

23,

24,

Haydon GH, Hayes PC. Screening for hepatocellular carcinomalReview]. Eur J

Gastroenterol & Hepatol. 1996;8:856-860.

Hsu et al. Development of a scoring system to predict hepatocellular carcinoma

in Asians on antivirals for chronic hepatitis B, J. Hepatol. 2018 Aur;69(2) 278-285,

Huang et al. Validation of the Fatty Liver Index for Nonalcoholic Fatty Liver Disease
in Middle-Aged and Elderly Chinese, Medicine, October 2015, Volume 94, Issue
40,p €1682,

Ingram DK, Nakamura E, Smucny D, Roth GS, Lane MA, Strategy for identifying
biomarkers of aging in long-lived species, Exp Gerontol, 2001;36(7):1025-1034.

Kohro T, Furui Y, Mitsutake N, et al. The Japanese national health screening and
intervention program aimed at preventing worsening of the metabolic syndrome,

Int Heart J, 2008;49(2):193-203,

Lau WY, Leow CK, Li AK, Hepatocellular carcinoma [Review]., Br J Hosp Med.,
1997,57:101-104.

Markku Laakso, et al, The Metabolic Syndrome in Men study: a resource for studies
of metabolic and cardiovascular diseases. Journal of Lipid Research.

2017;58(1):481-493,

National Education Cholesterol Program Adult Treatment Panel III(NCEP ATP III).
2001,

Park SY, Yang YJ, Kim Y. Effects of nutrition education using a ubigq¥-uitous
healthcare (u-Health) service on metabolic syndrome in male workers, Korean ]

Nutr, 2011;44(3):231-242,

Philipp Mitteroecker. Multivariate Analysis of Genotype-Phenotype Association.
Genetics, 2016;202(4):1345-13063.

Suraj et al. Toronto HCC risk index: A validated scoring system to predict 10-year

risk of HCC in patients with cirrhosis, Journal of Hepatology. 2018 vol.68 92-99.

Zoli M, Magalotti D, Bianchi G, Gueli C, Marchesini G, PisiE. Efficacy of a surveillance

program for early detection ofhepatocellular carcinoma, Cancer, 1996;78:977-985.

=75 E5 A 2016 https://ncc, re, kr/cancerStatsList, ncc?sea


https://ncc.re.kr/cancerStatsList.ncc?sea

25,

26.

27.

28,

29.

30.

31

32,

33.

=7} ARAM  https://www, ncc, re, kr/main, ncc?uri=manage01_4
A, AR 9], BRI EAE 2k 21, A, o =u] gl v HE

PR gAY 2016

i

o

HARZ, MFE, oA, ol dAEE

olN

& o &she =R 75 Wy T, Jourmal
of the Korean Data and Information Science society, 2019,30(5), 1063-1075,
42, %o o, B hgrad S S8 olRM Qs gt

SR s AT 2017

FE3 FEinl, oA, AR digdet AEAAL digk AR A7 FUAZEY
A AR 2014

g 9. ATP 19| 7]l uh thitsFae] & #dedadl 24-H
e Y AEFAE FAAE ddew. 71 sha] A, 2003; 24:135-143

A9, Y, AE7), HEE FVE UE, 5 I A EZGF
dgacl g e A ERFLY SEY. tHRFEE] A 2001;7:449-458.
H&7, AT, o3, 284, Fuv]. S7HARA ARE o83 Y 27143

compliance &4, FUAZEE AiE Y AFHIA] 2015












1. JHIAZ7IZ(PHR) 1R
7§21 7% 71 & (Personal Health Records, PHR)& 7l¢lo] 7R AZdA K o] FA=ZH
AR E A%, 28, HITUE delshe Ao, 7id Al A7 H e o<
gk Hs SAlS A ol¢foll= EHRI fARIH Hekeh o 87| de = e AlesEs
N 222 7155 AA7ES TRA ol TRAR] A4 vt
Folgtal & 4= 9l PHRS 7]|& 1A AA Y A, An|=}

FAlo] shertel Wsl, HAs R A wel, gw ozynlee] wdow
e

=
r o
1o
)
b o
o,
f
fo
=
0,
M

o

| A A3 ARE dEske Aoz Jijle] RS FAlska Al i B A8s
]

=
Aol slovt File] RS A d™sforstal Agre] Aol wror 077

JIE_ R [e}
W A A etk 9ol k. 71EAaEFe T o mr)de] Algshke A<
ABNFez AA 7P Bol AHEe FrEolth dE7d Aujxel Aol =L

2 A8 og57|d QA 7hssivhe Aol sleu ZiQle] AT el gt
Aol $a egr]dvitt tE PHRE ARSIt @] it vix|ete s dd
TRt o587l RS AlFstaL Jl]le] wEstar AAlsks Aem AR
o] o] ZFestar FE AL B AA ol EANL T ggo] ofHaL olsjaAAE
| ol Al 7ol & gtEl= @o] lo] FHZol= =7h Akl Ndsta Sl

oIk,

N
)
oft
rlo

o

Elis
A



-

2. ZLi2| PHR 3zl

nlgol A= 20201390 75%2] 4d1o] PHRE ARES Ao 2 o’ Er}. iBlueButton
20109 2E] AlFE PHRE 71&¢] A74@e7} 7t oaoA] datas A& 5
9lth. Apple Health RecordE= EMRS 7ltsia] Hekwl W o AFstal o} Epic
MyCharts= W= EMR A9 70%E 2}A[shH, g2t AR E Algstar el 213k
PHRS o]88 4 ¢lom patient portalS A&},

OECD 3] ¢1=r9] PHR/Patient portal €32 2016\ 7| 80%2] =77H157/= =
1278=) =wlo] #pale) AdlolH o] H28 + e AlgES 7538kl ok (v2vet
© dataz} Q) SAZEATN TF, daEUole] Al ARES 1%0]aL Hnfa=
5%o]H, Zeldle 215-9] 38%7} portal A& s HHEE== <] 53%7}F
portal o] 7Fs3ftt, wHgAgAte] g lojA= vUdet=e] 79 4%2] v
gzjtto] PHRE ARSIl 9lal, PHRE =28 WS F Q& HHAS 2 &8 Al
eiM e =271 dasit

S Fo= My Health Recordgli= PHRo| o o|AxEYol= AR 7FAsH

=

ﬂl’;

-

RE SRl DS AFeto] AT A % 4, Fob 4w 5 AL ok
7y ctoll= MyHealthNS2h= PHRo] 912121} payment model A2 AMH| 27} 285
At

T ell= 20199 A2 thstag ol 7ikgk PHRo| glow, 1 9fo%= AN, o
Ao 52 PHRO] it} 1 5 A& 99 PHRS PHRY EMRS Fgtste] 7hds)
Fom, mpe]AXEE HHS|ALL At G AH|2E AlTg)

e

3. PHR 7iE & 2 48

Ul=gke] 2FE (MCMHL 0)& $38AH8 PHRE -2 22 real-time dataE #3383
ok ko] AE 2,02 v S AHElE B A dAHolHE YR
g3kt WEete] AE 2,09 H&EAE 3] SUkskaL Qlon, o] 8AE2 e
2LE F FAAARE 7P Wl o] gk AR BA T v AtES 17
715 lA A& AR S Blow, #-2 o4 (G0Al oleh)allx 7 Wol ARgeh= BloR
YEPEAL 2 oo 2 QI (504 o), A2 Hd, =9l o4 olddth 53]
PHR/PGHDS] Al &32 HbAICE AlFsl= A% AEHOoZ AL&3sl= AlgollA
FrefulaHAl FA7F e Ae® yEsdth

S} A= [e) [e] ®) [e) =5 = = O
A& &7 d2 SEEE AE, i SHd 18 2E g9 diw 5=

N

112 4ol orx3 =35 Hztote| =22



= b T R

%ar.mogmamu RN T BTy E
o B b g P WMH&Q%% Sl IS

o S mow L E nynwAmE%b SN o M m AR A
ﬂﬂoﬁoT = i,l__/iﬂ_o%,_.ﬁule._ 1r701 ﬂﬂ._aﬂlll]e.u
~ N S < F T T Boo % = & W oY < M
w_&:tl,ﬂﬂ T2 fdiE = 5 8 I
®on o ™ e Lxﬁ%meﬂr PMWR ﬁ_wxb%%fam
T, 2% A W oo e T CRN Ewrb%ﬂi_%
T P o X A ﬂmﬂa%%ﬂooﬁa_a T ﬂaﬁmgoi%%ar.
mmmgwfwméﬂ Nr%w%mo&aﬁ%aﬂ e %ﬂ%@M%Wmﬂ
L ieryz*o%%u A &aRMVEAﬁ
A - M I oo Yo I oW
E}zuﬁozu% Hlmﬂﬁaiﬁoo,_tﬂa < oy B dﬂﬂapmn%%nll
0T ok X Rﬂ_ﬂwﬁifag E_Eﬁﬂ.ﬂ;qhﬂ%x,o
FUN WLC‘;L.H oﬁam_mleﬁa%i bxamldlunﬂﬂmﬂuﬂﬁoﬁl
zuxdua;]1duP1rqo_zs = H_ﬂﬂ.nn_ah_luHﬂEo W
g 3 7 K XX Gk do Mo Z ~ urP_/lii )
oo oy Mo g mﬁ Mmoo W Ho B T T = o o X @ o = " -
lﬁ%mﬁﬂwfwmo_oﬂWﬂl L Eﬂe_aﬂ%mﬁﬁ%iﬂﬂn?
m%wﬁ,%_gxzaaﬁwﬂs% w@ﬂ%%qumnﬁﬂoﬁa
ﬂHmmmomﬁiﬂ%ﬂ@%ﬁmqﬁ wﬂﬂgggwﬂdﬁmﬁm
g Pzﬁﬂal&uwgm,mmﬁu%%ma TI B4R WS
R X s TR T ET Aqmé%#oﬂbael%oi1fn
PEeTe o S s o ¢ T = m M X %
ﬂda,oﬂoyu%%uumﬂﬁgenam \ﬂ,ﬂLxge7ﬂmﬂl7oﬂ a
%OEE,wmmﬂnH@ﬂ%ﬂ% M@Lﬂoﬁe%ﬂ%ﬁﬁ_o@R
Eﬂndﬂxv_]o{ATwm%iﬂioﬂoﬂn_s anoﬂ_m@ﬁaﬁbeeim_xﬂo_gm
}bﬂgﬂi S S 2@ W 7ﬁaﬁ@§@ﬁ%gﬁ%
XAﬂmﬂEnoﬂEﬁDYeg]a%_mo_nmE .@wrwnﬂrzlﬁaﬂzoﬁﬂo%%%
o By o Przs o wl tﬁé%ﬂgﬂois,A@ﬂ&
X_.MoﬂLiEEoﬂE,urﬂﬁ,oﬁo ‘l,;o:o _._moﬂdw ﬂ%ﬂﬂ%oko,urﬁuﬂ
Nu%%prﬂl%giﬂh TR N uoﬂﬁﬁr%ﬂ&,gb%_%ﬁﬂ
%mooﬁoﬂéﬂﬂwﬂwfﬁmﬂmﬁﬁ]% ﬂ@éﬁ&fhﬁw&@%
N I o JH E_H o 0 b o 17 - 3 mm o ,_J/l,._ ﬂo O 10 _ﬂ_
@ﬂoﬂanl ™ _Lm;lﬂuﬂ]uczo g0 Mo Aog_7 n__/uwuga o
@ﬂl%ﬂﬁ@H%}1hﬁ1 LA uﬂ%n@.n,%a%ﬁ
ﬂ%”ﬂkyyviﬂﬁ@ ZOL]E,@I %@Hﬁ]m ,LIE.:u.J-R,Ll
% O W R e N g N F W x o Ex,x]ﬂr%HoL
o & ﬂamexoo_o%%%uu * HR%XA%M%719P
oW ﬂgadl.mﬂw_]%ﬂ D.M%dﬂflﬂdﬂuT%Aﬂﬁwlﬂu
I < Wo%aﬂaﬁﬁﬁmm oy M
o a1 il ,_We ﬂﬂm,_ oy HLF m# ol
O;O.UUEO

113

HEZ
=



A T EE2A: AFANGT AFELYS AT 0S5

ojA% mgde] Wik W82 PHRO thel 53 evidences Al&slaien], AP,
A A thet oWl needs7h l=Alell thafl & = At A AlAlH o=

PHRS A0 2 293} real time L& systemol] H&3h= AHo] Broz 5o

A% BE @] 4% FsaEs sk
Fetebs A8 Y daash AHA AR ot AHH- G A o F2 B

AzxldlolE, k= T ARE &&3t= Ao sl I8 F2 =9 Tl A
B 3F7} real timeQ & wFEof gtk FUTE FAE] i, Y AAfo]ofE]
= gl dAzIs st s AF7E oAE AL vk Mot} IR EEE
o] A%ine HA-BHHA-th34 PHREA 7]53tal 7192 AEA-AAA1 PHR
serviceg AlshE 5 Aol QlojA Apolr} SIS Ao g Azt

S5 data7t FRIOAl 4353, 370 AEl2E A 5 s A7l thsiA
= 2a2 ARseia A8, A9, AW, risk factor B& 7o) F Qs Ao|w A
AA A 3 4 gl AH| A7 £91914] define dH= Ao] HQslt) o & So] =7}

N
AE Fl =l Hat daast 7iR1e] datag Wlarsto] Holgomy ofH Hddss

l

oW data7} Qg Z7tel| disfiAe, ol S0 5% ATt T HAAE ol A
AEE e A9 AWaAe|dR, 4uded, AHd 2AA5E 89kete] critical 3 FKH
WA B R o Aled & S Aeltk olAY WiE dataEs AlsS=
A Hoh= 1g3std ARE Qoka|A Algshs Aol Fasit)

PHRe|| AHE AHFFomA FHO| AANS 2ta RS oA GH oz Als)
AL Aolt} o] 3| Al powered PHR, & Z&E3td
= F PHRE 7dete] @A R wbdste] o] Mujag Asd 4 Ut

PHR 7Hh& 9fslixe Aisl|Qlo] daghd], AdinollA HE37) AR 48 ke
Zo] glont o]F PHRe| o/ theh orpaA el &=o] o] o] gl= “dsfoltt.

At Astgon e shertelel Walh Bastths 2ol Wad 3

i

ol
o
o

N
=
o
UL
pi=)
o
o9
o
o
N
oy
e
il
1=
i
I
o
"O
1
wa
=
Mz
)
>
Mo
|



npxato 2 JKMAC] whie X sAE ALEE HW, softneto] 7REHé PHR
untacked monitoring(fever A| ¥ & o] A &5 o] wz7]] HalAY A7) S4-2
BEAE £ RAEE dE2)S 53 A 3AE BHA 3 4 #EU) rbee Aew

®i1wo] PHRo| F3R sl Hd% 4 ol 7Fs4e HaFelth

o
h

N

<Ze & &8>

QL (RH8+) @ AAine o= oJH7] PHRE EA ol thsf =2]Fo|n =7} PHRI}
EMR PHRS U of ks Aol 33kt 1) 2ukd PHRO| off S5 dile
Aol thall T=staL, 2) 22 Welol 2hs wle oW B8N dHeE &

AA|, 3) z4z+e] PHRo] RHEoJA| W controle o8] & AR thgk o7

Al (oJAZ) ¢, B, AFES T wAddgo] glow S A oA o

ol AHEE ¢ QaL, SHA
W ASHAAN/SHE M2 Foll 7124 A Eel Heke] 54 PHR AW
7b dasit, 22 Bt ks dgelal, w7kl RS
A ollA FEE Algshs Aol thet H} Aol dasiy, B8 =

71 & oyl control Aol thit =27} dasirt

o
E=
g
-y
=
tlo

o
ofo
o
2
>,
rj(_)‘
o
5=
12
o
k1
rigt
X
r o
)

il

T

A2, (£743]) : 78 F=¥ AAHolE(PHR) ©]& 8745} BPR/ISP 7AH ARl

o7he FeF 59 A ko] T E oo, FHQl T4 oFH oY & %

v s 52 FAEkAL vk 5= SHsaL ARl e ejgHlolH

2 FEAOR BB Sl F7H4 oltkE A% A AA LR #2137
soln] % 39 Abglo] WAE algolch

J
-
-
ol

Elis



Ml 2xt 2=&: F=A| 1) C|o|E EEe| HAe|RUIE

dxak AR AR wg

1. Txe|R7152 2 st=7t

AGrs] EES T W oFUIES 93l B8 Aol Community Health
Recore(CHR) o[t} 9J%7]|5-8 W YoMt 2= Flo] olug} communityZ Y7}A| =W
A oF7)=Ee] 22k o]go] F83HAl HUTh 2017 CDColA Wit 77de] AH
220 AF7HA ] 147 810 WFH5(20%) 2k 273 Bl (30%) of] 47 (10%) 2}
ALE] /A (40%) & F7¥atd o o] 81l sfdsty] AsliAle FH-o] do] dasthH
AE-E EFsh= Zlo] CHROI), w|=e] 729 v EEeHs 7HAaL Qe 5%<] At
A A ] 45%2] o|mHlE AE3HL 9lon o S ofEA #e] & A7t ik
AT-E CHRO] T2t =it B=dh A 9] :RlEHEmA9S S8l AldelA] A<
AME R GEEA oy A, oy HFIA CHRo] HQsHA =AUk o]xd
community care A, & W vroA el #elE ¢34+ CHRo|] € 3}t}, CHRE
3t 4w A, AGAE], SR Qe HAke]et A Ats]e] datart
Do FeHHACE FEAES sfds)or g}

CHRE AHAE ZHE o5 AHl2 AlFAE {Agh $kte] o F7| 502 A, A HALS] <]
o] og57|deA FHE Ao FHE gNTIES Tttt F Ao JIS A=
AR, 2AA B AAgeFA ol tigk i) B A (Feh) el #gF PR EA F2 B
o|gAu| 2 AFAE QA T A TRl gk 13715 olvh CHRE| 79 84=
+ YA E(ERR, $A2Y), FFEA7FZZAL 7D, AFSIAHE 2 (AL 52| A ]
2), JEZF(EEHR), B 2 A% #AEA, d7129), BAAHAET) Tl AUt
CHR®| dloly] aEell= 7HQ] ©¢le] Hlo|HQl My Health Banke} A et9]o] A%

3
delelel A% @ WyAE ek

o

2. 290 71 2 EFIeTt
EHR data®] #A41%4S EMR data®] 80%7} ZE3} Ho] QA ek A=, 4
71EA] 53 22 A E dataghi= Aotk HIAE dataE 27| coding & A7

=23} issue o|t}, T3 AY data® FZo] FA|= &l WU 20%2] FE data



FolME BT BAS 9% 10%7E] AR 0§ shsste] o] o] Fumow
Aok Aol 7B & 2L she BAIZF vk aElm S HARRSE 2ad
A 7igle] TebolwAlE Fa4 e St B b D BAYE £ FaA
s R Abolold] 24 £3& FAHA HloleE Belshais Ao volE Avdzd
a4 Adelr

3. olgl siZE 2ol

719 EAE ARE AR EA7E vk olF s dstr] 3l dlolE] del B
of H—dloly #e] = Fy—tlolE A2 ZRke] dHloly a7t dasitt
OECD®] EMR Hlo|gfel]l thet e b5 A} WA 2012d0l= EMRE] 22 Z-g-0]
AH S88A= Aldl2 OECDYAE EMR HIoJHE FFA2 X1 EMR Ho|HE
o] g3t oue] S ERSIE shlrt. BEgh 2013l olmo] Aol thek A%
= 7 IS E Hlojydl] Zghgiths AAE @ EMR HolHE 57| gt s
ARE kst shlal, AR 375 fsiA B, dioly A, 7HQl BE Hort
- SRR ERE HHog HolH AWML F5o] BasHA HATE 2015 = Skt
o] &9 & WHA| g5 EMR HIoJE & of9A 283 ZQIA|o i3l retrospect AT ERE
EMR -873ets HESIIA B0 s Holy AWz wolx Z=e] dsh-E votet
of YR HolHE AT EN 45 F Ue ol Sisteta AP Has)
sl ®Bios dHlolH AWMUARE FE53A HSIth 2017\del= Health data
governance® WHE3lY rlol=zlel P& AAFFITE. OECD Health Data
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1. Health IT interoperability standards - paradigms and structures
oS d sk dE EolA oY 3AtelA THE EMR systemo] 7| sH o2 5%

7Vt E AT 29S ZEE 317] sl ot} interoperability classificationol|=

==

semantic interoperability, Technical interoperability (datas F1HFS F= AE=X|, 7|<&E
o] A), Functional interoperability(7]%5%], process%]¢l A)7} St}

FAEZBAFAI A A 21E Fak= Zl(use case) 3l AHE0] &E57]
A= Fx3}H data(codified data), A} o]2L o€A THstn Jdstn
grouping & A2 A]7} Information Modelo|t}, & use case independent 3} o] 27|
= AZEAE 2= Ao] information model |t} Refined Information model-& &2,
L5 9 specific 3}A refine & W] AF&3}= AXE model ot}

A EE, AR EF2 SA7HAARE 225 Flo] ofe} IAET] Ho| BE
el & 4= ojof st} oA =W specifice WR|A] ol ZF Yelol| A 22 Fth
HE7} ET o]FS H715Hs W o] thE Y] wjiolt}. base W$ HF(FAEAFE
x)ol 7} @] requirement’} 37}%| o] National levele] & 7}o| =7} wHEo]%]
1L use-case level2 Z} A2lo] s F&7}o]=r} glo] AAR & 4 JEZ profileS
sHA "ot FAETES IR 7T 25 Flo] o}t AAR & F UEF S
profiling 3= process?} 7} Al o},

Health Interoperability Paradigm-& A X7} o] W2 o 2 wetE=x]d] tj3t Zlo]

iy

1=

ot

t} Messager= Al&o] A3 7WY3}A] &l application & system 7+ AKX 1w 3}o]
Soltt, ol So] A AL A HW AN AuAze ade] AP Hn
AA A7 o Abso® QAR Alaglew AdE HujEt AEIE o ) Ak
o] Mfdel =HA & HFEZF #AS A ®rh. Document™ Al R
consumptiong #J3l RFEIH o Aghs thd o 3 HH weko] BHor} AH=
Abe] 7hEd o] BAgE A e BAIE Y] 471A] A2]o] o] a3ttt API= Au{2}
application 7+ ™3} (interactive) AHX wga}= Aolth o] Algo] S &
UL AT FH 7A7F AMBI2E AT & 2™ interactiono] WAYgIT), ol AntE

71717} B35 EA AP F QA

2. CDA Intro
HL7S SR ETS /MUt v Yge]7I#eE g o) A2 WS 7dshR

@tk CDAE PR el #dE Ao FA4 ®Folth FHIRE HL79IA] actives}|



Aot FFOo R RIME 7IRFe 2 &fal, XMLE 2dgitt, theksh wehi 2 A ofg
T Ue AAES AlTshs Zo] CDACIH, AEY IS8 HFAFYG A AHE-Sl= base
EFo|tf, CDA  templateso|&= CCD(continuity of Care Document)%}
C-CDA (Consolidated CDA)7} Qlt}, CCD= A2 Edo & HL7 V3 CDA X9
CCR (Continuity of Care Record)e] A7<el 71524l HE-& 536191, C-CDAE 0431
2SS Rola] F)ksla HL7, THE, HITSPolA] wHS0]7l CDA templateS:
TH37] Ag ASE CDA template 2holB S Egstal vk

CDA+ Header®} BodyZ ©|F0{# It} Headerolls= Meta data7} £07}w, &4}2
4n, ofwl et 71SP 7, ol slmsigelA Al FeAt olol sk, Bodyol
AA| PFHETT 71EE o] ARt 98k Ao]EE Human-readable2 WFEA] HQ
SFA|WF Machine-readable= optionald}7| 7}&3Ft}. human-readable JX= free text
FHE data7} Eo17F Qo] Alghe] o2 ERle ThsatAlRt AFEIF EAEE A
E7Fssith

CDAZ] level 1& free text2RF o] F0]Z 7o)l level 2= 7R data: free texto]|A]
v grouping® section®] &JH|E codeE o)A BEHZIT} level 3+ detaildl level7}
A codez UERTE A Ue= 74 Thol = level 37HA1E A&kl ol SRbRlS)
7] #1314 EMROIA] generate?} E]oo} 3}l EMRo|] BEZ7} |ofo} g}, o]& $Js)|A]
HAEAEN A EMR ¢1= 7|5 =o|= A Zo|t}. Consolidated CDAE 1|0l 4]
231 Qo™ continuity of Care Document(CCD), Consultation Note, Diagnostic
Imaging Report, Discharge summary, History of Physical Note, Operative Note,
Procedure note, Progress note®} 22 871¢] 4218 definedtil Y& AS EFF o=
a3},

FASABUF AFFS sHAA 45 A2 FA7te|=9] awstel] s 2hdo] A&
NABEAT. 718 ARAME wEbd 7S dftt B CDAZF obd casert LA F o
ol2 vtz 7] {18l WSk, gt vl A ARgShe FrEShE W A2 o] gapel
o] o5 =38} Bl a1wd} sk WFo R W= Zlo] K-CDAoH. 435 A4 (2] =]A],
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3. FHIR Basics

FHIR (Fast Healthcare Interoperability Resources)ol|A] 'Fast'= 7J@o] 4] walzl
TR ojul(£-8 Aol FoHIThe Ze] ozl Resource’s YA F
URL(Universal Resource Locator)& 7] ==t o|x&d A oAl BE H
resource HFE|Z address3} st} o] 2 FHIRAA]E AEIF URL FElZ2 1o =},
FHIRE 201078 7o) AR SITk. CDAE T o 7ol ¥#] ¢k glom, FHIR
T V2, V3, CDAZ} 8HA] Rk A= 7hsshal 15 A8o] W=7] uizo] FHIRE

AZAH oz JEslal o}t FHIRS FA Q40|+ 2 main part® content model¥}

b
o
2

exchange specification®] $Jt}, content model(Resources)2 oJF7]E4 2] &2} 1
AW, F42 S)AHHE U331 exchange model A2 A W7} o]BA wIE]E=xX|o
W3k Jroltt, dalE CDAE A2ut define dta FaH=xo] gk o7} glAut,
FHIR= o 97 Fard=Aof] theh 2% 3Fo] F<F Qbell Aoj=o] Qlrt. o]iEnto] ojyiz}
knowledge, Decision support, Quality measures, being used for persistence(EMR2]
dataE native FHIR resourceE 7|4t 2 A WHEAl) 5O =2 extending 3t Ao}

71&9] information model2 B& A-S o 1L 317] wiiZoll 33l EMR2]
80%x 22 Algo]l 7o) ¢17] wl-ol AA useo] 20%%+ FHIR ZFo 2 A o3},
UHA]& extension |41 22 EHo}, tjil BE Agto] tf o] wo] 2= 20%E s

&7 = manageabled}A] Et}

4. FHIR Projects

The Argonaut Project= US national profileg ¥HE7] 93 Aoz oy R
Technology Vendorol| A ZFedsle] US coreE =4 2Hofslit). SMART on FHIRO
4] SMART== Substitutable Medical Applications, Reusable TechnologiesZ EMR, EHR
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Decision support ##s}e] CDS Hookszh= 7i'd o] l&=H DURE 743t Hrt
A datazt AH Lol Ho7kA B dE71E test sh=tl, F¥E 71 ©]2loll decision
supports Algdhs 845 Az EAL olE o] drug allergy?} = 7 penicillin
allergyZ} Slo]%= brand nameo] Z2}et 7] wiigell of HH EHI} A<
knowledge base7} -&2}¢} glojoF st} A3 DUR ¢lE]#Ho| A allergy BHE Q1E]H)
o]z~ AMH|2E add & winlt} oh2 ¢IE#H o] 25 FRAE|A EMR| dolof gt} o]
AES o o5 F Ue Zdd o] e Ao] F3aL o]zlo] CDS Hooks o]t
hHE CDS servicer o]® $x}¢1#] context data(Hook context data)7} H K3}l
n|2] B data(Prefetch FHIR data)7} D Q&}H, Mu]2E 2 caseM & Y= datar}
U= 7-%-(Retrieve FHIR data)2] datad &5 FHIR B0 2 B¥sIAL o] T dS
731 o] serviced] WA FEHEA HH ojH EMRIAANE &8 715 5

o]¢] FHIR #H % projectoll= Da Vinci(37- #¢), Blue button 2,0, CARIN(L2.%7]
#o 7 HE HES PHR datags thA] olg57]# ez Hul&= A), Codex(cancer data),
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<Ae) 2 >
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M 3xE Z™: F=H 2) A=AEHE S8l = TRFE

BEAR Aol W5 3

1. o|ZXNAet FIE™H &8

7} 2R A It AR5AA B GBS Aok onrt sk 5 AA <
EHE Access to care(FA), Quality of care(health outcomes, effectiveness) ()
Cost of care(Efficiency) (H]-&, E-&4)olth o5 7[xAEL Ak (ak)), AlF
A, og Alsal AeAh, #HE ARAR UHoH, AsAEE G882 < e
Qo] ol glrh, AL 71EEAL 918 Aol o8 AT AR oA
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