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ALT alanine aminotransferase  &ebdoln| = o] g 4
r-GT gamma” @ i
glutamyl transferase ZFEE Hdola A
LDH lactic dehydrogenase Angriras
dH A4 T.cholesterol  total cholesterol TEdzdHE
triglyceride triglyceride FA A
HDL high-density lipoprotein IAEZYAHE
7+ A A} HBsAg hepatitis b virus By wlol
Anti-HBc Bt CIA
Anti-HCV antihepatitis C virus CH Y A
Zord A a-FP alpha—fetoprotein & 3} - gf o} Y
CEA carcinoembryonic antigen  Ejo}A] oFsk ¥
=HA SG specific gravity H| 5
il hydrogen ion a0 £ EAF
concentration
protein protein LR
urine glucose urine glucose a9
ketone ketone body A £ A
blood occult blood =
urobilinogen urobilinogen S22
bilirubin bilirubin EE |
nitrite nitrite o} At 4
UWBC white blood cell Wy
=7 family history 7h<5 4
drinking 5
excercise 5o
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FUE ARQ046%)E ol E5te] F 5109 WE F 384 A%y Wi o
My BAARE [E 3] 4
s [ 419 Aesah 9%5¥ SAWSEY AuY B4 A9 2209 WS age,

Platelet, Hb, Hct, MCV, MCH, Wbc, LYM, Urobilinogen, Albumin,

ich
o

S, 1370 oY WMol B AWM A

b
of,

T.Bilirubin, Alk.phos, AST, ALT, y-GT, LDH, Na, Ca, P, T.Cholesterol,
triglycerides, q—FP, ©°]4d =g¥ise dWgd 24 A3 6719 wWs
Bilirubin, HBsAg, Anti-HCV, sex, drinking, family history 7} #2¢3 zto]E B
Aot F 28709 Warh AW E AT v A Zhell {93k Aot e AL

= e,
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oA (N=251) H] A (N=1,795)
w4 frolag

B E_—fr?ii} B L A b
age 49.29 +11.49 50.99 ;11.97 0.0341+%
Platelet 201.75 . 74.54 244.01 .64.57 <.0001+*
RBC 4.48 ,0.52 4.47 ,0.51 0.7144
Hb 14.31 .1.57 14.01 +1.60 0.0049x
Het 42.00 £4.75 41.22 ,4.75 0.0156%
MCV 93.94 ,6.12 92.40 4+5.35 0.0002%
MCH 32.06 12.59 31.42 12.25 0.0003%
MCHC 34.10 4+1.09 33.99 ,0.98 0.1189
Whbc 5.83 +1.82 6.24 ,1.73 0.0005%
LYM 39.26 .9.50 37.41 1 8.25 0.0036%
EOS 0.46 ,1.81 0.42 ,1.87 0.7511
BAS 0.07 ,0.24 0.05 ,0.24 0.3404
SG 1.02 ,0.01 1.02 ,0.03 0.1001
pH 5.66 .0.88 5.68 ,0.87 0.7579
Urobilinogen 0.23 40.58 0.14 ,0.22 0.0104+
T.Protein 7.28 ,0.43 7.27 £0.40 0.7943
Albumin 4.38 ;0.40 4.52 ,0.30 <.0001+%
T.Bilirubin 0.95 ,0.65 0.81 +0.40 0.0008x
Alk.phos 87.30 146.54 73.73 126.24 <.0001+*
AST 53.81 485.89 25.27 417.70 <.0001*
ALT 56.75 . 74.90 27.78 +29.67 <.0001+*
yv-GT 104.78 1 227.90 41.80 ,82.48 <.0001+*
LDH 376.51 +124.03 349.23 1158.24 0.0018x
Na 141.67 +2.03 141.95 ,2.13 0.044 3%
K 4.19 ,0.33 4.22 ,0.36 0.1618
Cl 102.67 +2.51 102.59 ,2.37 0.6163
Co2 26.13 12.27 26.18 +2.37 0.7794
Ca 9.51,0.48 9.63 ,0.45 <.0001+%
p 3.49 ,0.50 3.59 ,0.54 0.0087:
glucose 97.88 ,28.23 97.32 ,25.52 0.7670
BUN 13.57 +3.31 13.96 .3.61 0.0846
creatinine 0.98 L0.19 0.98 .0.20 0.8700
Uric Acid 4.96 ,1.28 5.09 ;1.41 0.1648
T.Cholesterol 185.58 +34.90 193.56 +35.27 0.0008x
triglycerides 130.25 1101.47 150.55 +107.69 0.0049x
HDL 53.42 114.56 53.08 ;13.48 0.7075
CEA 2.76 .2.93 2.61 ,4.89 0.5055
a—FP 29.83 +191.89 2.49 11.45 0.0249%
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SyPwsel dwd A (F98 A4
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ol

W A (N=251) HEAY (N=1,795) TolgtE
sex 158 956 0.0039
family history 120 99 <.0001=
drinking 76 264 <.0001=
exercise 150 971 0.0910
Protein 35 179 0.0541
Blood 69 588 0.0941
UWBC 36 226 0.4365
Nitrite 1 18 0.4990
Glucose 9 45 0.3180
Ketone 17 87 0.1932
Bilirubin 29 53 <.0001*
HBsAg 130 88 <.0001=
Anti—HCV 28 19 <.0001=
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4.41 2A 29 3AHABA

GAA 22" 3 ARAAE  Alk.phos, AST, triglyceride, HBsAg,
Anti-HCV, family history, drinkinge] ZFA W Ao 9z z velwt, A

A WsEo A foFES [E 5% 2o

£5 @A 2Ax8 gALYANY A% (FAE AR)

A 39 A5 EFQ2t ol E
Alk.phos 0.006 0.002 0.0106
AST 0.011 0.003 0.0001
triglyceride —0.003 0.001 0.0030
HBsAg 2.862 0.204 <.0001
Anti—HCV 3.219 0.365 <.0001
family history 2.394 0.209 <.0001
drinking 1.027 0.214 <.0001
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4.4.2 QUEST

ol
et

QUESTO A At E2A Ane] BATES o] &3tal, S#FAE&S LA
Hedg e BAH whor 7 7[1F& A YA 4(Gini criterion)® o] &
P& AAsA. AT DA A PdAE HBsAg, family history, AST/ALT,
sex, q-FP, drinking, Anti-HCV, LYM, GTo 2 9747 Ae s, (28 1]&
QUESTOl A Mgy wsEse] y¥rrgos Ad 9% 7142 wy HBsAgrt
%A o] 11, family history7} o™ AW HdTFoz BEREHe AL HoFEoh

]

a9 1. QUESTAIA Aded Mg iRy (Fd8 A4R)

familyhist
€ Sv_i

1601/55
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443 SPAN

SPANe A= Wg=el Solm7t Hj7h = A W 572 ofFojxd =&

& et A9E RS B4 $8 A A= platelet, HBsAg, Anti-HCV,

ﬂ.]O

a-FP, family history® et o] & B & ATS o] &435te] FdsH

AT AEL B&E A wtol el ==4%4 or 7=+ or
8 2 9<130(10°/uL) or < zhejolAd wwl>20(IU/L) or
CHAFA=9A

ZHARMS YL o B3zt vlol#~=54 and 71&5 ¥ =% and
&

2 3>=130(10°/ul.)and < 5} & o} A Tl <=20(IU/L)
dcC é ],oﬂ 6]—;4]— o /H

[}

1Tt [298 2]& SPANOIA Axad 3y o ¢ =1 (0dds ratio)S L EFW
ol th.

S,

1% 2. SPANOIA A" g e=n (FdEE AR)

A

Ty ,5=.548 , 408

familyhi_yes
Ty ,5=.506 401
1467 HBsAg yes

Gl prmEg Ty,5=.552 ,.476
platelet_yes

z0.09

.13 48.49
1 41nf
]

11.50 -
y.,.5=.5935 , 491
AMiHCW yes
Ty,s=1.00 ,0.00
aFP_yes
1.00
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Alk.Phos,

Albumin,

23] Hb, Platelet,

T2

A o

AST, triglycerides,

)

A4r
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o
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o

319 Al

s

0.0042
<.0001
<.0001
0.0241
0.0086
0.0022

0.054

0.155

-0.012
—1.037

Hb
Platelet
Albumin

0.001

0.248

0.005 0.002

Alk.Phos

0.004 0.001

—0.003

AST

0.001

triglycerides
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PLTR R@oIA ¢ dpudozs A% ang w7 9 43w 2477 1)
SAgel fog BT vAE oEPow Holgdi oy EPAsse 2

9. olel@ MEES olgalo] PLTR 28& 98 U4¥nd z,% 4499

29 3. PLTR 295 A% U4F 29 7(¢) (F48§& A7)

HBSA9< 05
T
AntiHCh<= 0.5 familyhigtory= 0.5
familyhisjory<= 0.5
1.705 1462 1.847
n=44 n=119 n=85
drinking= 0.5
1.031
n=1672
124 1.6
n=96 n=30

= 1 : HBsAg=<4 & Anti-HCV=%4 & family history=%

=X 2 ! HBsAg=574 & Anti-HCV=%4 & family history=- & drinking=%"
== 3 : HBsAg=24 & Anti-HCV=%4 & family history=+ & drinking=-r
X 4 : HBsAg=<4 & Anti-HCV=9%4

=X 5 : HBsAg=%4 & family history=%

+X 6 : HBsAg=%A & family history=-+r
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Urngoer A4 gaE BY BN wtolH 22 RE A Fo] Hof C
TR e AE B 4 vk PLTR E8oA yif =

2
g ads B 98 B vele a9k CEAd A7 A0l
o]

ZhEge]l gltta BRI w= 18 7|Fog yuA uAY =58 shHS
2 wEY
PLTR E &l linear-termo 24 F Z%E w7 98 AW LA v)d
Ao Ao JFs wAE 67019 MFEF tree-termOZA A THE
271 98 UF B gl miAY weg3e] 2o ofFoj PLTR
e [ 719 2o AW S #Ao s Platelet®t Alk.Phos® F+ &3& &
93, BY rdvtely s, CHA A, 1E5Y, 979 H5AE aiE B
=7F Ao
¥ 7. PLTR 28 (Fd4& #3)
W 3| A AT EFoAt ol gtE
Platelet -0.008 0.002 <.0001
Alk.Phos 0.009 0.002 <.0001
node?2 2.460 0.287 <.0001
node3 3.900 0.421 <.0001
node4 4.333 0.375 <.0001
node5 3.058 0.244 <.0001
node6 4.792 0.346 <.0001
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[ 81& ol AFH 47hA PEEelA AW w4 AY A%z dew v

Sy

=

FES AYT Aot AduE ®MFEES A¥EW HBsAg, Anti-HCV, family
history7} 25 "WHolA A5l SPANS A &3 37k ¥ o] A= drinking
o] el 18tel Alk.phos, platelet, triglyceride, AST, LYM, ¢ GT, a-FP,

sex7} A g = o

HBsAg Anti—HCV  family history drinking

Alk.phos AST triglyceride

HBsAg Anti—HCV  family history drinking

QUEST
LYM yv—GT a—FP sex
HBsAg Anti—HCV  family history a—FP
SPAN
platelet
HBsAg Anti—HCV  family history drinking
PLTR

Platelet Alk.Phos
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0

o

92.3

98.4 51.8 1.6

48.2

T

91.7
87.0
92.4
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11.8
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21.5
32.4

97.7
88.2
97.2
— 28 —

49.0
78.5
67.6

QUEST
SPAN
PLTR




Njo

il
11

oy

1oH
oF

Njo
i
To
~

=

o
oy

98.4 54.4 1.6 91.9

45.6
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97.9 48.8 2.1 92.2
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QUEST
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SPAN
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PLTR =3 oA

Alk.phosE 7}A 1L

A3%=5 [% 1113

J
=~

b

2

2}

L=
RLN

A ¥ HBsAg, Anti-HCV, family history, drinking, platelet,
2229 37

=]
-

4 QUEST, SPAN, PLTR WHo=

=S

[ 12]o] Atk ¥4 Aa59 A58 A=A PLTR &2
o] A =rt b =9k, SPAN Hup W=7l WokA gk 2 2~¥ 3724 7
QUEST Ht& W 7h =3k
# 11. PLTRA A8d vi4E gidoz ¢ BAZAN (Fd8 #A58)
23 s Solx 5 4dE dd8E Agx=
2A Y 3 AEA 50.2 97.5 49.8 2.5 91.7
QUEST 43.1 98.8 56.9 1.2 91.9
SPAN 82.5 90.1 17.5 9.9 89.2
PLTR 67.6 97.2 32.4 2.8 92.4
3 12, PLTROIA Ags 945 o= g 2448 (A58 #A5)
23 N s Sol: e s Ag:
A2 3 AEA 49.8 97.9 50.2 2.1 92.0
QUEST 42.8 98.6 57.2 1.4 91.8
SPAN 85.4 91.6 14.6 8.4 90.8
PLTR 64.2 97.9 35.8 2.1 93.7

_30_



$e =AY

374, QUEST, SPAN, PLTR X3 o] A

A

R

gl¥l HBsAg,

Anti-HCV, family history, drinking, Alk.phos, AST triglyceride, LYM, ¢ GT,

a-FP, sex, platelet
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A2 oA PLTR =3 o]

EE HSFES 7HA2 843590, [# 1318 29 AgdE =
2

AT 924=

7+ =4 W MEE wa SoEE Eokth [
14]¢] HAF8 A5dAE v o= e
313 4d"E RE RFE e R 3 2429 (FE8 A8)
23 N s Solk e dd8E Ag:
2 ~E 5 A EA 43.4 98.3 56.6 1.7 91.6
QUEST 52.2 97.7 47.8 2.3 92.1
SPAN 78.4 88.1 21.6 11.9 86.9
PLTR 59.4 97.1 40.6 2.9 92.4
F 14 49" RE RFE g eR 3 2429 AFE AR)
23 N s Sol: e dd8E Ag:
2 ~E 5 A EA 41.6 98.8 58.4 1.2 91.8
QUEST 48.3 97.1 51.7 2.9 91.1
SPAN 80.4 88.6 19.6 11.4 87.6
PLTR 63.0 98.2 37.0 1.8 93.9
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ABSTRACT

An application of PLTR to prediction model for the

development of liver cirrhosis

Im, Yong—Jin
Dept. of Biostatistics and Computing
The Graduate School

Yonsei University

Many statistical methods are used to measure various features that is
harmful to diseases. Of which regression analyses and tree—based
methodologies are mostly applied. But these methods have some
limitations in terms of dealing with multiple variables, because as the
number of risk factors increase, their interactive effects to assess are
also increased.

As an alternative for these methods, partially linear tree—based
regression model(PLTR) is recommended, and which combined the
advantages of generalized linear model and tree type model (Jinbo Chen
et al.,, 2006). This method can measure the main effects and interaction
effects of risk factors at the same time by means of cooperating linear
model with non—parametric tree model.

In this thesis, to evaluate the performance of this method, we applied
PLTR method to the real clinical data composed of 4,093 individuals who
received the screening test in first and then visited Yonsei University
Medical Center for check—up liver cirrohsis from May 1994 to September

2005. For this analysis, we compared a measurement of sensitivity,



specificity, accuracy of all data with logistic regression analysis, QUEST,
SPAN.

In the results, we found that the risk factors for liver cirrhosis by
PLTR were HBsAg, Anti—HCV, family history, history of drinking, platelet
& alkaline phosphate. The PLTR showed the main effects and interaction
effects of risk factors simultaneously and that was more accurate for
prediction than logistic regression analysis, QUEST. In conclusion, it was
confirmed that this PLTR could be appropriately suited to build a

prediction model for the development of liver cirrhosis.

Key words : PLTR, Logistic regression, QUEST, SPAN, Sensitivity,

Specificity, Accuracy
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