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AL & W e
28
7] }__ Xé W sex o =
age 1} o]
RBC red blood cell (%38 )
Hb hemoglobin
Hct hematocrit
mean corpuscular volume
MCV B}
EEER-EXE]
mean corpuscular hemoglobin
MCH 0 A A . gk
6‘:]0“715!/\]_ (JOI_ _IE;L '_l—-‘—O)
mean corpuscular hemoglobin concentration
MCHC ) 3
(H A3 ga5%)
WBC w3 At
LYM lymphocyte (¥ )
EOS eosinocyte (& AFT)
BAS basophil leukocyte (& )
platelet Bl
Na sodium (U EF)
K potassium (Z&)
CI chlorine (¥ 4)
CcO ) carbon dioxide (¢]4F3}&k4)
. . 3 Pl
QAL 0 A8 Ca calcium (Z%)
P phosphorus (91)
glucose blood glucose (&%)
BUN blood urea nitrogen (8% A2 4)
creatinine
uric acid [ At
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ARG (A %)

W 4
T .protein total protein (&%)
albumin
T .bilirubin total bilirubin
ALP alkaline phosphatase
aspartate aminotransferase
7154 AST _
(o}=T2H o] E ofn| o] T )
ALT alanine aminotransferase (&g o}n] =7 o] §4v)
gamma-glutamyl transferase
r-GT _
(Fvt-2FEEdola4)
LDH lactic dehydrogenase (ZAtE 4237 %)
T.cholesterol total cholesterol
g Tg triglyceride (4 * ")
HDL high-density lipoprotein (¥ == 2 H &)
HBsAg hepatitis B virus (B8 7+ nlo] g )
AR e Anti-HBC B+ CEA
Anti-HCV antihepatitis C virus (CE Y aA)
o o FP alpha-fetoprotein (&3} -&j o} &+ ‘ﬂ)
CEA carcinoembryonic (B o} A oF 3k ¢
SG specific gravity (¥]5)
pH hydrogen ion concentration (F20] &% &%)
protein ol
urine glucose oy
ketone ketone body (A= A])
blood occult blood (#3)
urobilinogen
bilirubin
nitrite o}z 44
WBC white blood cell (&)
family history 7h&
il drinking oz
exercise ol
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3.3 Propensity score matching A% A3} 3+

A
axi

0

M

4,093 ] HA A5E AAHANREY 7EE V22 5 ANEE T
o] 517¢] ME Aol MFE Uit 1 7+ [X 2] Agsdt
T2 W5 2ol FE

LS @9 F7 = =R7F
sex o o
age Al >=40 <40
6 Y <47 or >6.1 W 4.7-6.1
RBC < 107/dL o] <4.2 or >54 o] 42-54
o <14 w>=14
Hb g/dL o] <12 o >=12
W <42 or >52 T 42-52
Het & o] <37 or >47 o] 37-47
MCV fL <80 >=80
MCH pg <27 >=27
MCHC g/dL <33 >=33
WBC x 10%/ul >11 <=11
LYM % <19 or >48 19-48
EOS % >7 <=7
BAS % <15 <=15
platelet 103/uL <130 >=130
Na mM/L <135 or >145 135-145
K mM/L <35 or >55 3.5-55
CI mM/L <98 or >110 98-110
CO, mM/L >30 <=30
Ca mg/dL <8.8 or >11 8.8-11
P mg/dL <25 or >45 2.5-45
glucose mg/dL <70 or >110 79-110
BUN mg/dL <5 or >25 5-25
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=]

R 2y VIE(AE)

LIS o9 S = =47 F
creatinine mg/dL >1.4 <=14
uric acid mg/dL >6 <=6
T .protein g/dL <6 >=6
albumin g/dL <3.3 or >5.3 3.3-5.3
T bilirubin mg/dL >=1.2 <1.2
ALP IU/L >115 <=115
AST/ALT 1U/L >1 <=1
1} —
r-GT IU/L L o 7S
w3 >35 o] <=35
LDH mg/dL >455 <=455
T.cholesterol mg/dL >=200 <200
triglyceride mg/dL <140 >=140
HDL mg/dL <30 >=30
HBsAg S+ =+
Anti-HBC FA =4
Anti-HCV FA =4
o~ FP 1U/L >20 <=20
CEA ng/mL >=5 <5
SG <1.003 or >1.030 1.003-1.030
pH >8 <=8
protein *A =4
urine glucose ¥+ -7
ketone ok A} RIS
blood oFA 24
urobilinogen EU/dl >=0.2 <0.2
bilirubin FA =4
nitrite ¥+ -7
WBC A =
family history S T
drinking SFEH I AF 19 o] a9
exercise 5o +&3A ¥Ev




oled o ux 51/ W F 7Y =@, 2007, 9o, 2007)00 A

S 53 sex, LYM, platelet, K, Ca, albumin, Thilirubin, ALP,

AST_ALT, rGT, LDH, Tcholesterol, triglyceride, HDL, HBsAg, Anti—-HBc,

Anti-HCV, aFP, CEA, ketone, urobilinogen, bilirubin, family history, drinking ©]

W WA I v AT Zhell f ol gk zfol 7t Sl W

[3 3]2 5170 ®grel gk AW AT AR A Fxo g 2
Ll

sholth, ARE wY g

=

3 sAVIee® AFH e ¥l dvs B F Uk

AT TA oo B HPaAE] VsEAY

B
w
B

H] 7F 7 8 (N = ZF 7 W (N=

"o b )% 170 JAON-3502) 7B IN-501)
sex o 1919 (5342) 329 (65.67)
age >=40 2,908 (80.79) 404 (80.64)
RBC § saror 261 1,822 (50.72) 259 (51.70)

W <14
Hb 571 (15.90) 67 (13.37)
of: <12

Het § Sqoor oo 1,116 (31.07) 141 (28.14)
MCV <80 63 (1.75) 6 (1.20)
MCH <07 78 (2.17) 6 (1.20)
MCHC <33 402 (11.19) 50 (9.98)
WBC S11 65 (1.81) 8 (1.60)
LYM <19 or >48 379 (10.55) 86 (17.17)
EOS >7 42 (1.17) 5 (1.00)
BAS <15 8 (0.22) 1 (0.20)
platelet <130 52 (1.45) 85 (16.97)
Na <135 or >145 14 (3.17) 13 (259)
K <35 or >55 28 (0.78) 9 (1.80)
CI <08 or >110 67 (1.87) 13 (259)
co, 30 120 (3.34) 18 (3.59)
Ca <88 or >11 77 (2.14) 24 (4.79)
p <25 or >45 132 (3.67) 25 (4.99)
glucose <70 or >110 454 (12.64) 64 (12.77)
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=]

3 W 9 g

W

] 2F7 ¥ (N=3,592)
H

374 ¥ (N=501)
=]

¢ 52 (%) = (%)

BUN <5 or >25 29 (0.81) 7 (1.40)
creatinine >1.4 125 (3.48) 10 (2.00)
uric acid >6 831 (23.13) 114 (22.75)
T.protein <6 13 (0.36) 3 (0.60)
albumin <3.3 or >5.3 19 (0.53) 9 (1.80)
T bilirubin >=1.2 513 (14.28) 13 (20.56)
ALP >115 187 (5.21) 74 (14.77)
AST/ALT >1 1,858 (51.73) 228 (45.51)
GT el 714 (19.88) 184 (36.73)
LDH >455 195 (5.43) 56 (11.18)
T.cholesterol >=200 1,444 (40.20) 148 (29.54)
triglyceride <140 2179 (60.66) 366 (73.05)
HDL <30 48 (1.34) 17 (3.39)
HBsAg S+ 151 (4.20) 245 (48.90)
Anti-HBC 3+ 2,117 (58.94) 403 (80.44)
Anti-HCV %+ 27 (0.75) 65 (12.97)
a-FP >20 1 (0.03) 33 (6.59)
CEA >=5 232 (6.46) 56 (11.18)
SG <1.003 or >1.030 4 (0.11) 0 (0.00)

pH >8 36 (1.00) 8 (1.60)
protein *A 381 (10.61) 66 (13.17)
urine glucose %A 101 (2.81) 15 (2.99)
ketone %A 168 (4.68) 40 (7.98)
blood %+ 1,154 (32.13) 143 (28.54)
urobilinogen >=0.2 117 (3.26) 47 (9.38)
bilirubin %+ 112 (3.12) 48 (9.58)
nitrite 3+ 25 (0.70) 4 (0.80)
UWBC *A 435 (12.11) 67 (13.37)
family history + 198 (5.51) 243 (48.50)
drinking SFFEH T AT 1H ol 548 (15.26) 164 (32.73)
exercise FE e 1,968 (54.79) 296 (59.08)
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¥ 4. Propensity score matching 28 A3 3¢9 W

A 1A

propensity score matching

propensity score matching

A A% 5

W

2 2] o o) 3t g Q2 ZH] oo 5y
(95% M=z T TE (959 Mgz T

sex 1.66 (1.37-2.02) 0.0001 1.13 (0.87-1.48) 0.3423
LYM 1.75 (1.36-2.26) 0.0001 1.08 (0.76-1.52) 0.6596
platelet 13.90 (9.70-19.93)  0.0001 1.37 (0.81-2.31) 0.2331
K 2.32 (1.09-4.96) 0.0243 2.65 (0.73-9.54) 0.1267
Ca 2.29 (1.43-3.66) 0.0003 057 (0.29-1.11) 0.0975
albumin 879 (3.77-20.45)  0.0001 1.25 (0.33-4.63) 0.7385
Thilirubin 155 (1.22-1.96) 0.0002 1.05 (0.75-1.47) 0.7334
ALP 3.15 (2.36-4.20) 0.0001 1.68 (1.07-2.64) 0.0232
AST_ALT 0.77 (0.64-0.94) 0.0091 1.08 (0.86-1.36) 0.4802
rGT 233 (1.91-2.85) 0.0001 1.13 (0.85-1.49) 0.3803
LDH 2.19 (1.60-2.99) 0.0001 0.77 (0.50-1.18 0.2349
Tcholesterol 0.62 (0.50-0.76) 0.0001 0.88 (0.69-1.11) 0.2986
triglyceride 0.52 (1.48-2.40) 0.0001 1.31 (0.95-1.80) 0.0913
HDL 259 (1.47-4.54) 0.0006 1.66 (0.68-4.06) 0.2621
HBsAg 0.00 (17.16-27.70)  0.0001 823 (564-12.00)  0.0001
Anti-HBC 2.86 (2.27-3.60) 0.0001 0.95 (0.91-1.59) 0.7658
Anti-HCV 1968 (1243-31.17)  0.0001 871 (4.42-17.17) 0.0001
aFP 25321 (345-1855.65)  0.0001  11.88 (1.41-100.00)  0.0062
CEA 1.82 (1.33-2.48) 0.0001 1.04 (0.68-1.59) 0.8926
ketone 1.76 (1.23-2.53) 0.0016 0.84 (0.51-1.40) 0.5214
urobilinogen 3.07 (2.16-4.37) 0.0001 0.86 (0.51-1.46) 0.5909
bilirubin 329 (2.315-4.68)  0.0001 1.27 (0.69-2.33) 0.4401
family history 16.14 (12.87-2024)  0.0001 3.70 (2.74-5.01) 0.0001
drinking 2.70 (2.19-3.32) 0.0001 1.64 (1.23-2.17) 0.0005
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341 71&ERY

7ERGo A= Anti-HCV,

aFP, HBsAg,

family history, drinking, platelet,

ALP, rGT, triglyceride7} 7 ¥ A9 A= A E =4, o] & o] &34

otk Al Z & 71Eaa,

x=-4.2715+(3.7149* Anti-HCV)+(2.9965%aFP)+(3.0329*HBsAg) +(2.3688«family

history)+(1.1442+drinking)+(0.8669*platelet)+(0.8255%* ALP) +(0.4140%rGT)+(0.5973*t

riglyceride) & Y EFA T}

342 ALY

BAREH = Anti-HCV, aFP, HBsAg, family history drinking, ALP =57}

AW 2] AFdAR AdgE A

rGT, triglycerideZ} A<l ¥ Ao} ), o] & ol &g AW LA ¢

He ven 2o

ot} dlE4 e &5,

Z|ERY e fFAAAA platelet,

et

g5

B\

x=-3.7402+(3.8234* Anti-HCV)+(3.3602xaFP)+(3.1471*HBsAg)+(2.4106«family



history)+(1.1835*drinking)+(1.0409*ALP)E & &k},

[% 5 Z1Ends wdugel g ezv, JAAS, §o1%8 Anold

e BAgw Y
o G2a%) FARE g iap NI FARE o0 ST
AnG-HCY () 00001 (03660500 (ob7y 00001 (o620 o)
arp T 00 (xd%ese (o 00076 (550 o)
HBsAz  a) 00001 (53 TRos (G5 00001 (173 o)
}Tsntq;lr}; @18 00001 g as @l 0001 ganlign)
drinking  (¢1ls) 00001 oo7lios oy 00001y 2 a
ALP O03) 00005 2 oy 00001 (g g
platelet (g5 00036 (g )
tiglyceride %) 00003 (%5
et ©15 00106 (1 16% 6

_24_



Az AH7t A

]
=

o

A

W& Hosmer-Lemeshow

A

al

=, ROC =

e

al
vzel

X

1l

ﬂa

s

1
ol
e

=

‘_.mo

rviel

©
22

B AR (%)

71 &2 (%)

79.6 80.0

Sensitivity

90.2 89.5

Specificity

20.4 20.2

False negative rate

9.8 10.5

38.9

False positive rate

88.3

Total accuracy

0.891

0.897

Area under the
ROC curve(AUC)

0.6425 0.5273

Hosmer-Lemeshow
Goodness of fit

Adjusted

0.5323 0.5230

R-square

(29 2]¢F [29 3]l A WolF= uksp o] 71&
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9 28 (%) NERY BARY
<10 3,234(79.01) 3,315(80.99)
10-19 133(3.25) 30€0.73)
20-29 174(4.25) 179(4.37)
30-39 157(3.84) 182(4.45)
40-49 71(1.73) 68(1.66)
50-59 57(1.39) 47(1.15)
60-69 31(0.76) 50(1.22)
70-79 38(0.93) 27(0.66)
80-89 80(1.95) 97(2.37)
>90 118(2.88) 98(2.39)
A 4,093(100) 4,093(100)
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fel

8 7|EE I} HARS

Number of -\ mev arp HBsAg ™Y ik ALP e wARY  foE

combination e 4 & history rne Zodzk (H27 Adh) e e e
1 1 1 1 1 1 1 99.998 (99.995, 99.999) 99.999 0.4376
2 1 1 1 1 1 0 99.995 (99.987, 99.998) 99.996 0.5248
3 1 1 1 1 0 1 99.993 (99.983, 99.997) 99.996 0.5249
4 1 1 1 1 0 0 99.985 (99.961, 99.994) 99.988 0.5249
5 1 1 1 0 1 1 99.977 (99.941, 99.991) 99.985 0.5249
6 1 0 1 1 1 1 99.957 (99.890, 99.983) 99.962 0525
7 1 1 0 1 1 1 99.955 (99.836, 99.983) 99.969 05251
8 1 1 1 0 1 0 99.948 (99.866, 99.980) 99.958 05251
9 1 1 1 0 0 1 99.928 (99.816, 99.972) 99.952 0.5252
10 0 1 1 1 1 1 99.912 (99.775, 99.966) 99.939 0.5253
11 1 0 1 1 1 0 99.902 (99.750, 99.962) 99.891 0.5256
12 1 1 0 1 1 0 99.898 (99.741, 99.960) 99.912 0.5255
13 1 0 1 1 0 1 99.865 (99.657, 99.947) 99.875 0.5256
14 1 1 0 1 0 1 99.860 (99.644, 99.945) 99.899 0.5258
15 1 1 1 0 0 0 99.836 (99,582, 99.936) 99.863 0.526
16 0 1 1 1 1 0 99.799 (99.489, 99.922) 99.828 0.5263
17 0 1 1 1 0 1 99.724 (99.298, 99.892) 99.801 0.5268
18 1 0 1 1 0 0 99.693 (99.219, 99.880) 99.646 0.5271
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m

8 7|EE I} HARS

X

g2l Wl (A <)

Number of i mov arp HBsAg ™ ik ALP e wARY  foaE

combination m 4 & history fng oz (HAxz AdH e o
19 1 1 0 1 0 0 99.681 (99.191, 99.875) 99.714 05271
20 1 0 1 0 1 1 99542 (98.841, 99.821) 99,574 0.5282
21 1 1 0 0 1 1 99.526 (98799, 99.814) 99,656 0.5283
2 0 1 1 1 0 1 99.371 (98412, 99.754) 99.439 0.5294
23 1 0 0 1 1 1 99.115 (97.773, 99.653) 99.115 0.5313
2 0 1 1 0 1 1 99.066 (97.651, 99.634) 99.325 0.5317
2% 1 0 1 0 1 0 98.962 (97393, 99.592) 98.804 0.8532
2% 1 1 0 0 1 0 98.924 (97.299, 99.577) 99.031 0.5327
27 1 0 1 0 0 1 98577 (96.449, 99.440) 99.623 0.5353
2 1 1 0 0 0 1 98525 (96.322, 99.420) 98.834 0.5357
29 0 0 1 1 1 1 98.265 (95.689, 99.316) 98.274 0.5376
30 0 1 0 1 1 1 98.202 (95536, 99.291) 98.601 05381
31 1 0 0 1 1 0 98.002 (95.057, 99.211) 97533 0.5396
32 0 1 1 0 1 0 97.893 (94.795, 99.168) 98.112 0.5404
33 1 0 0 1 0 1 97.273 (93.325, 98.918) 97.166 0.5451
34 0 1 1 0 0 1 97.125 (92.979, 98.859) 97.829 0.5462
35 1 0 1 0 0 0 96.811 (92.246, 98.731) 96.196 0.5486
36 1 1 0 0 0 0 98.696 (91,982, 98.685) 96.903 0.0272
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fel

8 7N&ERng 3 ®n

o

29g o 8% YUTE FHA NLGE)

Number of ) Family o NELY
o Anti-HCV  aFP HBsAg ) drinking ALP ) )

combination history Zozk (HA27 Adzh)
37 0 0 1 1 1 0 96.125 (90.673, 98.452)
38 0 1 0 1 1 0 95.987 (90.361, 98.396)
39 0 0 1 1 0 1 94.747 (87.607, 97.883)
40 0 1 0 1 0 1 94.563 (87.206, 97.807)
41 1 0 0 1 0 0 93.986 (85.963, 97.565)
42 0 1 1 0 0 0 93.671 (85.295, 97.432)
43 1 0 0 0 1 1 91.294 (80.425, 96.413)
44 0 0 1 1 0 0 88.768 (75.588, 95.295)
45 0 1 0 1 0 0 88.400 (74.910, 95.129)
46 0 0 1 0 1 1 84.137 (67.505, 93.146)
47 0 1 0 0 1 1 83.645 (66.701, 92.910)
48 1 0 0 0 1 0 82.128 (64.281, 92.171)
49 1 0 0 0 0 1 76.970 (56.682, 89.540)
50 0 0 0 1 1 1 73.202 (61.798, 87.492)
51 0 0 1 0 1 0 69.924 (47.642, 85.617)
52 0 1 0 0 1 0 69.153 (46.735, 85.162)
53 0 0 1 0 0 1 62.839 (39.817, 81.231)
54 0 1 0 0 0 1 61.986 (38.948, 80.670)
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Q8 VEEFEY HARYE o] &3 fPFTE FAAY A
I, =05

Number of -\ Hev arp mBsAg W inking  ALP eed BARY  §%E

combination history ZFoda (A2, A
55 1 0 0 0 0 0 59.436 (36.433, 78.945) 52.079 0.2667
56 0 0 0 1 1 0 54.497 (31.897, 75.393) 46.354 0.9518
57 0 0 0 1 0 1 46.557 (25.404, 69.019) 42.832 0.963
58 0 0 1 0 0 0 42577 (22.468, 65.466) 35.592 0.9205
59 0 1 0 0 0 0 41.691 (21.840, 64.639) 40.613 09111
60 0 0 0 1 0 0 27.639 (12.980, 49.388) 20.923 0.7659
61 0 0 0 0 1 1 20.405 (9.097, 39.566) 18.008 0.6959
62 0 0 0 0 1 0 10.100 (4.200, 22.286) 7.198 0.6041
63 0 0 0 0 0 1 7.553 (3.089, 17.253) 6.301 0.583
64 0 0 0 0 0 0 3.456 (1.377, 8.369) 2.320 0.5506
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ABSTRACT

Reassessment of Risk Factors for the
Development of Liver Cirrhosis Based on

Propensity Score Matching Methods

Noh, Sung Yoo
Dept. of Biostatistics and Computing
The Graduate School

Yonsei University

In a case of observational study to be frequently conducted in a clinical trial
field, an essential problem of ‘selection bias’ exists. These problems can be
solved by executing a matching method preventing a difference between the
structural groups to balance the treatment group and the control group’s
covariates, or if the treatment effect is estimated after stratifying similar
individuals. However, because the typical methods for solving the selection bias
control only the small number of covariates for correction, they have some
critical limitations. In this situation it a propensity score which provides a
summary value of scalar on the covariates information is used, the distorted
treatment effect can be effectively examined.

In this thesis, we reassessed the risk factors for the development of liver
cirrhosis using the propensity score matching method. We used the data of

4093 subjects who received the screening test in first and visited medical
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center for check up liver cirrhosis from 1994 to 2005.

In order to reassess the risk factors for liver cirrhosis which were reported in
the previous studies, the predictabilities of the existing model and adjusted
model were compared through a sensitivity, specificity, accuracy, and the risk
probability estimate and others.

As the result of comparison, it could be concluded that only the 6 risk
factors, that is, Anti-HCV, aFP, HBsAg, a family history, drinking, and ALP
could predict the risk of liver cirrhosis successfully. Also, it seems to be more
efficient that these approaches are applied in the clinical researches which are

needed to take time and cost relatively expensive.

Key words: propensity score, matching, liver cirrhosis, prediction model
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