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=Abstract=
Serum Pepsinogen Levels as a Screening Test of
Gastric Cancer and Adenoma in Korea

Jang Rak Kim', Jin Hak Choi?, Young Chai Kim?, Ok Jae Lee?
Kyu Il Cho®, Han Woo Lee', Dae Yong Hong'

Gyeong-sang National University, College of Medicine, Department
of Preventive Medicine! and Internal Medicine?,

Inje University, College of Medicine, Dept. of Preventive Medicine?

To evaluate the validity of serum pepsinogen levels as a screening tool for gastric
cancer and adenoma, immunoradiometric assays of serum pepsinogen I level (PG 1), II
level (PG II) and esphagogastroduodenal endoscopies were done in 757 health
examinees.

Serum PG I level was higher in subjects with active duodenal ulcer (n= 45 752+
34.3 g/l (mean + standard deviation), p < 0.01) and gastroduodenal ulcers(n=38, 75.6 +
19.8.g/1, p < 0.05), and was lower in those with gastric adenoma(n=4, 37.7 £ 37.24g/1,
p <0.2) than those with normal, mild gastritis findings or ulcer scars(n =378, 56.6 +
24.94g/1).

Serum PG 11 level was higher in subjects with active duodenal ulcer (17.2 + 13.8,g/1, p
< 0.2), active gastro-duodenal ulcers(18.3 % 7.4.g/l, p < 0.2) and gastric carcinoma (n =
3, 23.8 £ 10.94g/l, p < 0.05) than those with normal, mild gastritis findings or ulcer scars
(14.5 = 7.9ug/1).

Serum PG I/PG 11 ratio was higher in subjects with active duodenal ulcer (5.1 + 1.6, p
< 0.05) and was lower in those with chronic gastritis(n=107, 4.1 1.7, p<0.05),

- o] AT7E SRV W) FEATH (1993 UE)Z o] FHE.
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gastric polyp(n=19, 3.9 + 1.4, p < 0.2), gastric adenoma(n=4, 2.1 + 1.9, p <0.01) and
gastric carcinoma(n=3, 2.7+ 1.2, p<0.1) than those with normal, mild gastritis

findings or ulcer scars(4.5 £ 1.7).

Serum PG II level increased with age until 6th decade, whereas serum PG I/PG II
ratio decreased with age in 378 subjects with normal, mild gastritis findings or ulcer

scars.

The screening criteria of serum PG 1< 70u4g/l and PG I/PG 1I ratio < 3.0 for
detecting gastric cancer and adenoma gave a positive rate of 15.7%, sensitivity of 57.1 %

and specificity of 84.7 %.

Key words : serum pepsinogen, gastric cancer, gastric adenoma, screening
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Table 1. Serum pepsinogen levels in study subjects

Diagnosis Number Mean Serum pepsinogen levels (zg/1)
. . 1/1 ratio
of age Pepsinogen I Pepsinogen II
cases (mean + SD) (mean + SD) (mean+ SD)
Normal* 378 439 56.6 +24.9 145+ 79 45+1.7
Male 235 435 60.1 £ 25.8' 149 + 8.0 46+1.6
Female 143 45.2 50.8 +£22.1 139+ 7.7 43+18
Gastric ulcer 4 44.5 553+213 139+ 8.1 47+ 1.7
Duodenal ulcer 45 414 75.2 £ 34.3° 172 +138 5116
Gastro-duodenal ulcers 8 46.2 75.6 +19.8° 183+ 74 4410
Acute gastritis 131 43.1 57.7+25.1 147+ 9.1 45+1.7
Chronic gastritis 107 46.5 57.0 £29.8 157+ 9.7 4117
Gastric polyp 19 514 62.0 +28.0 16.6 + 7.1 39+14
Adenoma 4 46.0 3771372 162+ 3.0 2.1 +1.9*
Carcinoma 3 53.0 55.4 +10.0 23.8+10.9° 27+£1.2
Others 18 46.4 49.3 +30.7 12.1 £10.8 46x1.4
Total 757 44.3 57.9 +£26.7 149+ 89 44+17

* :including subjects with endoscopically normal finding, mild erosive gastritis, mild erythematous gastritis or healed peptic ulcer scar

! p<0.01 vs. female by t-test
® p<0.01;° p<0.05 vs. normal group by t-test

Table 2. Serum pepsinogen levels in 378 normal subjects by age group

Age group Number Serum pepsinogen levels («g/])
. . ] I/II rati
of Pepsinogen 1 Pepsinogen I1 (m/ nl:itlsci))
cases (mean + SD) (mean + SD) can=
20~29 15 49.7 £23.3 9.0+53 6117
30~39 123 54.6 + 20.7 132+73 48 £ 1.7
40~49 132 60.2 + 28.5 149 £ 8.2 46+1.7
50~59 83 589 +229 167+ 7.6 39+£1.3
60~ 25 433 +£25.6 146+94 34+1.5
Tatal 378 56.6 + 24.9 145+79 45+1.7

Table 3. Correlation coefficients of age with serum
pepsinogen levels in 378 normal subjects and 379
subjects with gastro-duodenal disordéers

Pepsinogen I Pepsinogen 11 I/II ratio

Normal group -0.01 . 0.18* -0.31*
Disorders group -0.04 0.06 -0.22*
*:p<0.01

317] 9% BA7ES odeiriA 2 A B3t
o} A4 94 PG 1A H5o 2 #4715 44
(EAR—1E, 1988)8} 5], 504/l FE 90.g/l 74A] 104
192 TR Ba nztse) vste] Solx
7FRSITHE 4). _ |

theo2 ¥y PG 1 % I/ vl 2§l ¢
sl BA71ES AA (FEE, 1989; DAIN-
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Fig. 1.- Serum pepsinogen levels in 378 normal sub-
jects by age group

Table 4. Sensitivity and specificity for detecting gas-

tric carcinoma or adenoma at various screening cri-
teria of serum pepsinogen | level

PG 1(xg/D) sensitivity (%)  specificity (%)
<50 429 57.3
<60 714 40.1
<170 85.7 26.4
<80 85.7 16.9
<90 100.0 9.7

ABOTit, 1991; =AK—IE, 1992)8}s], &4 PG 1
o] ZHe 50 3] 90,4/174A] 10,4/l TH) 2 F-23}
T, U1 81 E 276 S7HA) 1 sl 2 FRshe] 7t
Z3tellA mztEe} Bolv g Tl o A
¥ PG IYEo s U7 AAsE A _\ﬁ_u}-
gl %554 Eolxrl A= & A E

B 57.1%, Bolxk
Chas 4% 2 solzon %o]i% 66.3% 2

wotA, BV Fel wel W=} Holxe
Zo| xolA™ & T Fo] wopA& A (trad-

45

Serum PG 11
(ug/1)

Ol/ ....... : ) |

P P Y A P A pa

Serun PG I (ug/1)
Regression equation: PG I1 = 0.22 PG | + 1,90
correlation coefficient=0.70 (p<0.01) (n=378) °

(cf. In 379 subjects with gastro-duodenal disorders,
regression equation: PG {l = 0,24 PG [ + 1.33
correlation coefficient=0.69 (p<0,01} )}

Fig. 2. Relationship between serum pepsinogen |
levels and pepsinogen |l levels in 378 normal subjec-
ts
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£ PG 12 BH7EE T0pgl FIL22 3 R
o] 7} ol =& ¥ole VAV El AR 9).
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<300z S o AEE Ad 2AFTL 119
W 157%, 799 At == AAF dF 49E
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Fol ohd 7508 F 6354 & 2422 WA}
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Table 5. Sensitivity (upper line) and specificity(lower line) for detecting gastric carcinoma or adenoma at vari-

ous screening criteria of serum pepsinogen | level with serum PG I/PG Il ratio

(unit: %)
PG I(1g/l)

/11 ratio <50 <60 <70 <80 <90
<20 28.6 429 429 429 429
95.5 95.1 94.7 94.5 94.5

<3.0 28.6 429 57.1 57.1 57.1
89.5 87.3 84.7 83.2 81.6

<4.0 28.6 57.1 71.4 71.4 71.4
80.7 73.5 66.3 62.0 58.4

<35.0 429 71.4 85.7 85.7 100.0
73.5 61.6 51.9 45.5 40.8

Table 6. Sensitivity(upper line) and specificity(lower line) for detecting gastric carcinoma or adenoma at vari-

ous screening criteria of serum pepsinogen |l level with serum PG I/PG Il ratio

{unit: %)
PG (/1)

1/11 ratio >10 >15 >20 >25
<20 429 14.3 14.3 14.3
, 95.1 96.0 973 96.0
<30 57.1 28.6 28.6 28.6
82.0 85.3 90.3 94.0
<40 714 429 28.6 28.6
58.4 70.0 82.3 90.8
<50 100.0 57.1 42.9 28.6
44.0 63.9 80.1 90.0

AF e YA v g, 5 JAAEFEL34% 4 | &

(& 7).

A 2AI T A7 EE A PG I<T0x AleA 2 o] PR F shtolw] ol
gl RN ¥ <3022 YL o ¢4 Aghy o Faarq o EEAATAR At 7
RBES BE AT 153%, AAFT4.5%, 4 g AR EA L 7R §AE WA P25
o] A A FT 2.2%, AN AAFT 0%, T H FA] 2 N g sje]l=r) oz w4l
A AT 252%, AAFT 50.0%, ST 66.7 o] H& A2z &d#A g1} (Guyton, 1986). 1970
% At (3 8). 3 Samloff 5-& HA| AL HAsA o2 34




Table 7. Sensitivity and specificity for detecting gastric carcinoma or adenoma when screening criteria is ser-

um pepsinogen 1<70 g/l and serum PG I/PG Il ratio<3.0

Gastric carcinoma or adenoma

Screening criteria - Present (%) Absent (%) Total(%)
Positive 4+ (57.1) 115 ( 15.3) 119 ( 15.7)
Negative 3> (42.9) 635 ( 84.7) 638 ( 84.3)
Total 7 (100.0) 750 (100.0) 757 (100.0)

(p<0.01 by x*-test)
Positive predictive value: 4/119x100=3.4%

*:1 adenocarcinoma, 1 signet ring cell carcinoma and 2 adenomas

*:1 adenocarcinoma and 2 adenomas

Table 8. Positive rate in gastro-duodenal disorders when screening criteria is serum pepsinogen <70 ,ug/1

and serum PG I/PG |l ratio<3.0

Diagnosis Positive Negative Total
Number (%) Number (%)

Normal 58 (15.3) 320 (84.7) 378
Gastric ulcer 2(45) 42 (95.5) 44
Duodenal ulcer. 1(22) 44 (97.8) 45 .
Gastro-duodenal ulcers 0(0.0) 8 (100.0) 8
Acute gastritis 23(17.6) 108 (82.4) 131
Chronic gastritis 27 (25.2) 80 (74.8) 107
Gastric polyp 3 (15.8) 16 (84.2) : 19
Adenoma 2 (50.0) 2 (50.0) : : 4
Carcinoma _ 2(66.7) 1(33.3) 3
Other 1(5.6) 17 (94.4) , 18

Total 119 (15.7) 638 (84.3) 757

A PG D % FAx=A II(PG IDZ ¥-F3=
dl, PG [ $1AA o EA5t ¥F ¢ 2
Foll vehde, PG & A A9l E EFA,
FrEAd H Aol A Ao EA3t H 5ol et
I 8Fol = vEbd a3l skt ()
W 1989; Axelsson, 1992). A7|dEA oz =
Pg -2 o] &Alo] 2A (isozymogen) Pg 1-5 & FA]
==, PG 11+ Pg 6-7 2 A=) 22 FA A3}
3}ed 3} (International Union of Biochemistry)-‘—’—
PG T-&- pepsinogen A (PG A) =+ pepsinogen 2.

= PG II & pepsinogen C(PG C) =+ progastric-
sin 2 H2x 2 AR (=KR—IF, 1988; Axel-
sson, 1992). 3 AT w29 ¥4 PG I, PG
I 2 PG IA/PG HA I/ ¥)E FE = 2
a4 st st AY ASAHNG A
Sl #-&stch(AESE, 1989)x 810, €3 PG I
3 T ¥)7} 9l gtell ks = whAd 9ol o] A xo
meba] ol stA Aol HS o] 4shH ¢t
9] DA E o184 5 Utk (Miki et al,
1989) 3 g}
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2 FA fl= 2148 S AR
2.2 ¥ Ichinose $(1982)2] AF-ojAl= PG 1
o] 43.6pg/l, PG 117} 1534g/l6] 3 PG 11 23}
7t AR} {Fo3A] ket # ATl s
A7t qz2Eet 84 PG 147 sl e
‘ﬂ, o] z}lo]& A& (body mass)el]l wat X F3}3}
el sk, A= 2HH mm?2g FA
.S‘_(chlef cel)e] = A 'tg o] WE zlel ¢}

=

, 1982 o] #3=

“(Axelsson, 1992)1 Fc}. 9o % 3}, 5F

F WF, AT 5L of7A] A UAASA
23 QITHEAR—IET [Ei#, 1986). = i3
w2 zjo] AFAe) g} AolshH, Ale] AR
Aokl Atz A FAL A PGIXNE A
ZA] 71t} (Axelsson, 1992) 3 g}

A 9o 99 $jAle] x| A} Aste] ¢lu AT
ol 4L wHE B Asy) FER G| HE
2882 AATL 2 F Miki 5(1989)9] ol
A 83 PG 17} 3724/, PG ILA7} 14.9,
gll, UIL ¥& 2.740)9ich. & Ao AH4-5 # =}
7o HAA A RIA 71EZ 24 1,048 A
A (ZAR—TE, 1992)A 4= A PG 127} 49.1
g/l, PG TIX7} 14.6pg/l, /11 ¥ = 482 £ AT
9} PG 114 2 I/T1 ]9} 3to] wl$- f-abshsd om,
E3] PG 1], PG 1], I/II u]e] o=y A¢e
2 A7} ol vtk AT (@A A
27} gf27)E shbelA Ao 5& I »]9
i ool wel FutsEe HAAY wiel
AR Ade] ZHAslr] W22, A PG I} 111
Hl= AT 3] 2 2 X (Samloff, 19752
A A=) 7] = ghel. :

Ao A9 PG 1], PG 114 % I/11 v} <
Hae] A S AATEAN 2 3 PG 11X
o} A= zke) A (F)e] AztabA, 111wl o} ==}
9] §-(8)9 ABHA= f93igd o, GE QAT
oA o] ARATE FAF AEI) A HA
vl = gledch 2w FellA] d=dzte] AlfA
& Fspa Ar#aAd oFstEledoh Miki 5
(1989)= ¥ A I/II v} Aol & Ftae A%
Tl ME FATFRE F38x goix s

A PG 149} PG 112 2}e] AAE B A4}
T 2 AT T3] v & @A) A
o} dnbd o2 A7}l A A PG 11X} PGII
A ApolelE E& ABBAZ} ew, VI vE
3.0~6.0 A x2}x v} (Axelsson, 1992). Ichinose
S (1982) = AANE 214 G ol A F 3 A1 2] 7ke)
Foltk AR A (ARAIG =0.53)= S A A
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NA e ARAFAAE FAEFHAGIL dho]
£ A7} fAabstsch. 83 PG 1 2 PG 1149
EXo A 2 ATl viad & RFEHA
2 29 /)A7F ¥ E (interindividual variation)e]
vk & 4 gloh. Hel] it Al HEe
2718 Jehl e wo|A 4 (coefficient of vari-
ation) (Daniel, 1983)7} AT A PG 1A]l14
= 44%(24.9/56.6 x 100), PG I A AE 54%
(7.9/14.5 x 10002 =t} 22} o] U=
B33z 84 PG 13 PG II Aloldfjw= o A%
o] ¥ AA 7L FA (F 3k Abelel 2 AdA S
£ B )=e] I vl HEo] AA = Ao
A dolA 7t 38%(1.7/4.5 X 100)0) T} ujehal
A9 Hte] Ftashs A=w ¥A PG 134
PG 1179 AdA gl gtrcke AdAel # 1/
¥l o 2 o 5 eka A=

A4 84 PG 1, PG II % /I ¥]&] X
Hel S RAE3] ¢l ARE ATHEEA
(Normal probability plot)3t A3} FALE <l A 4F
B ¥ E 33 ¢)*7, Kolmogorov-Smirnov 734
& 3 A 3k 25N AFEEY Aol 72
oot 22y 227 a9 AL BE A
AR NN 7Hde] NAEE AR, T At
Fx3) 2A8E A9 Qi HRe SA A A
= A AFEEE shd o A go] SR
(Norusis, 1990). olebx] 83 PG 1A, PG I X ¥
I/II ¥]e] EAA AT 5o A7)
ALg-9 4 qloda A7)

a3 Ak F Aol AAAFT A= A PG

I, PG 11X 2 1/II vl7} AAZ B}, $Ale]=]

A FFol e PG 14|, PG 1127} AAFHT}
Eokch [ S (1989)% fHlek Aol XA, ¢
Ao 2 ) ok (Ao A AA TN 7HE =8)
A R PG 1A7} AR o, 53] A
2= e RobE b7 s, Y4 PG 19
o] A3tk AEdA ALY Pt EA
Aoke NEFAAN =82 Zlol=tal 3t}
T AF-(HA3A 5, 1989 A% fAF, Alol

A<k, AL AolAgH YT A PG 1
7} B A S ATl vl F3L 53] AEA
Aok A 7H 3k}, Ichinose 5-(1982)2 =
K—iF, 1992)= f7AF Aol AAALS, Aol
FAFF Aol ARA kTN A 7H F5)ANA A
PG 1% 2 PG 1 X7} vt sl o), 2 A
AAE AlelAA A%, Al A A FTelA
PG 19} PG L1 X7} Egkovt AASFTNAE
A3 vt A PG 14+ 91474
o] AkEn| 212 wked (Samloff, 1975)3}7] w-Zell
A eFF A AsstAut, AArela) a4 A
A A7} vlEg ASE AFIER A8
ke AR P 3l AEE ohr) = 233
o} Foll A Alkel whel HA XA X7} chakst
A BEsteE AL st AIge] o7 2ld al
3} o]" A9l A4 (heterogenous disease)d T
912-& A|AMgc} (Ichinose et al., 1982). 50% ©]
2yol Alo| A A oF Aol A A A AN A7}
ol b, o) AGYA A2 3"
= QTR glo] A WA AR HEA R
SH ) 2lzle) AAA}T & & slrh(Axelsson,
1992).

FAAFNA 84 PG 12, PG 11 ¥ /I
H)= A} vl stal o, M 5 (1989)% A
Apgoll vlsle] PG 1217} Ekovt folix=
ekakcka shgdnh SIEHTANMAE ¥H PG 14
= At vz, PG I1A7F oA UIT ¥
7} Aol wlste] wgke}. 1Tl PG I
)7} 18.5ug/l 2 ¥ e} o7 (Ichinose et al.,
1982)%= 913, PG 1X|7} 46.8ug/l 2 A ATl H]

& ot o3t Aol o A7 (R 5,

1989)% 9lt}. 1= Tl A E3] PG 127} &
AL &9 ge] "ol FutE”] wE (Ichinose
et al. 1982)0)2} L sAI"}, B A7) S EYHFEL
WAIAA G 9 S FukR A7) 1438 9
At

DAY G Tl A PG IR E AT vl=
sht, PG 1L X7} Eoba] III ¥]7} gkl Miki
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5 (1987)2 23949 Axrt AgsE ¥A
PG I 2& w@o}x) 1, PG I & o= A 7] &=
FobAA 11 w7} vrolzlcial 3l A /1T w]7}
B gk A9y 1 £2 AgeEa I
t}. Samloff 5-(1982)% A XA FEEZ 9HA
el AslAE A PG 1A= Asslvrt
ol AT fHAAGAN = oA A= E
ojzcka st A ASAAAANA A PG
17} 7F S71 e AAE A AL 248 9
o] f2A Aol 24 (fL4, metaplasia)ell <]}
o f-EAe wA7F F71E7] dEelegla o}
(Axelsson, 1992).

A ol w)ste] fAAEFAAE H PG 14
7} ol III vl7} doke) AAEL HZHF
10~20% & A3l oA FoFol A, ARG
40 % ol A= & olv] £F3EA, L Y A= ¢
o] & 4 & A GijE)E et} (MacDonald
3} Rubin, 1987). 3 A A A= $]gdel 5ol
g FFAREE olx gAY HHY AEE
whedshe AE2 SR ol AAE, 927
ANAHE F43ch(ZAR—IF, 1992)3 g} 2 o
T AAE =AY R B o YdF F
g A A il Ae® gzt

ekl A e B3 PG 1A 7} Fobad I v7}b
wiokrh. o] AL Skl A FukE = 2 H g o)
2 A% el gl TR o FHE
7] of-Folck(Miki et al., 1989). w eIz 3}ls}=
A Az $1ek 2364 PG 18 AAtske Al
GBS 2.8%, PG I & AAtsh= Al o) kA
EL178% 2 AL 7L £ o 234 4]
o] HulEE A 83 WA XA X ofv]
7} §lohal &b (Miki et al., 1989). = 3=39] =}
olell 218 &2} & 7} (confounding effect) S A A
8t7] $i5ted 7zt A E a2 Holw gJorFe
Aol vlsted 3 PG 14 2 I )7} §9
&}A) ¥} 3 gk (Ichinose et al., 1982).

Jevt S ] 2A e o HFsle] ¥
A A A X} FHAE 1, v B3y =

A

e

7181ste] A$-olE dA PG 1A2 Azl A &
A8k, 4 PG 11 &+ 238 I3 453
I g} (Miki et al., 1987; Miki et al., 1989). =
APR 9igke] Iy wEdy, 279014
3 ofA] Az o2 "3 PG o] ®ol| A3}
o] V1T w7} AE R} G, 2749k v
g3 A= PG 117} 27 8o 28 111 w7} @
o} ek BE A A PG /PG 1T ¥]7}
ZAasleg 4 A xAXE TN B
st& =} v] B3ty 9i9hS F3| AT 4 U A
o)} shodch(Miki et al., 1989). & ol 7-2] 9t
A E Weldtd oz vy 29e Algte|gly, |
™2 Q154 9} (signet-ring cell carcinoma)e] gl
o} A 2} w31 wuky gjgtew
H.25) =] (Antonioli, 1990) & odFojx] A
PG 1127} 30.8,g/t 2 E9tc}.

¥4 PG 19 A3E A R sl 24
% ol &), u] 3] 14% o A{ut & 4= gloj ] ¥
PG 122 ¢S A e AL qljtze} Eol
E7F Wil ek z2eu 83 PG 1] A8} PeS
7} 54 PG 1 283§ x3shd 4L 24
& 4= 9lohar o) (Axelsson, 1992). whH ol Miki
Z(1989)& ¥4 PG 14 2 /Il v]& =gspa
U=} Bo]lxr} Foba] $3te] Az Al o]
4% 4 qokx ok 2 ATeNE ¥H PG I
2, PG 11X =& 111 v & sk 2 948 2
Azt7] 913 A A (screening)ol] o] 43 4= 3l
SA) e dolr i, wd $igk wAITL S
A3l 1% HA 7L DA dA st Aol
7V FEA A7 ASelA zhzt miztee}
ol =g AlXtsldnt 2 A €3 PG IS A}
43449, PG 11 © /11 8] 9] 238 ALg-3}e]
A71EE AdAse AXE 3 PG 1 9 1T ¥
o] g2 2AA7 & A o) M 3t
o & #AIEE A PG 1< T0ug/l B 111 ¥)
<3022 & v g == A4FS B}
A8l AL D23 AR 15.7%, 9%
E 57.1%, BolEE= 84.7% 2 299 99k % 2
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ol YAE 2 43 (0.5%) 2HT o gt
kel BA7)FS HH PG 1< T0g/l Y I H) <
4022 P& = A3 4SS T 4
& AL DR F AR 34.0%, U EE
N4%, B0l 5= 66.3% & 58 (0.6 %) AT
T 3lef |l %‘Eb A8 vk A A AL ) AR}
BolA &L Bol ot st A7) LA skt

°é€—oﬂ*% A A A XE o FHEHA
o] &g AE Be 1990 FEEK (1991) 2,
709 4] BAH 7S HA PG 1< 30ug/l =
Il ¥ <2022 e o YAz D23 o
AAL= 241% 013, $19t 87 (0.30%), P4 Z
= Y 389 (141 %)S 2Rz, 714
A XAY 22 E A o] 0.15%, 94F =
= A& $HAE0] 0.66% gk 3kt 1991
W ZR—1F(1992)2 4,647 A BA7 =S o
A PG I<50pg/lolx III ¥ <3022 S o
YA B 2§ hAFA= 18.8% o] 3L, 9%t
474 (0.086%), 1A% 49 & 89 (0.17%)S &
Zslsi ot @ 5-(1989)0 A $1shS Ashr] ¢
3 97t e}l Eolxi= fA7IES ¥R PG I
T0ug/l 2 /I ¥ <3022 S o 22} 64 %,
87 % o]sir}. & °d%°ﬂxi AR Ab e 427} =}
71& st &R} BAEL o] &9t} o]
AL B AT dadAEel “:4_711 st el W
AR AAE B A7AA FRAAER 54
F A3t AFREo] Wol E3tE oA duk 73
iyt 9 9 9ol fHFo] = Ay
o ¥z, & d77F Gk A G 2 5
ghgo)ct.

2 AT A 84 PGIA 2 I u7F Sl 2
AAF9) AAR =724 7R} Folxr}
w9 EHE whgh 71 oA, Aol A 2
e AR =2 AT Qe A XA
Hel QR 703%, B0l 87.5% (Miki et al,
1989)¢} vl e A ZA G A dech = A
& AHSEs WS ] AR A o) ALSsbd
A=z A&32 A 7 F71E 5 3,

a .

o} 273 2] (multiple screening)®] s}z YL 4
WL, 539 253 2 A} 7bEse, v 4
o] A=, At d AT U o] Fu w
g XA A9 whabs 9 EE 9@ 4 ole A
< 71dE 5 oA =R, 1992). 19
A= XA A-¢ #5S Azt WA AHE
77} lejet A, WA WA AR E BB
HAlH A S o 2 24 o gloke AAHE 9]
ot 53] AEE E of 3009} 404 A
H7AEo] 7 XA R} o8 FobA &3
A ol8 ssAe] Zidi€Ect: jc} (FHKE,
1992). g9 Farinati 5-(1991)2 Sit&kAtoljA] &
A PG I 9 /Il ¥] ¥3t ope} dA 7hae”
(gastrin) A = 7}4gce A2 o] 43 ‘€A PG 1
X 7V~Eq o3 N 23 ZIJJ} ool A w1
A2 76%, Eol% 96% B £ AAS A5}
3 AATERA .
TSl e] H =" Sgke] dshEuid 9l
314 (intestinal metaplasia)e] N E 9} A= S
7R oA WA EAAE A 2
28 9] F-Z4}1=) % (subclinical marker)7} & F
At At == HAFe] ¢glAT A PG 13
2 I/ v 283 A7) F 4 AFE2
(false positive)5-2 Tt 9G-S Fuksl 9=
ujelng, ko g o]EeAlA AAME $gte]
WA Aol FL2A| FHEA QYA g
o} (Miki et al., 1989). =& $-2vieel e £t
W) ¢k 2 AAE A wztEe} So)

fe

=8 Aol AP AT e A% =x
ANF BAHE NP2 S AT, B UL A
Aabsie) AZTol HE4T AT B W S-He] ¥

A 5o

5 )% 2 asie
2 o
Y4 AAEANE 2H T 2H A9 94

25 2AFY F YA 2AEY vt A
A9 o) 4 754 -2 Lol B3z} 1993
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7%oﬂx1 199413 1Y Ato) 23R HAE o A7

FAZL Fell A WA S T2 75T el A A
i’i‘ RIA 7|EE o] 43 vl 2o &
A= "R Ax A 1(PG DA E WA A 1T
(PG INX 2} WA 27 & 7 B3t ohg3) 22
AES At

4 PG [ A& AAE (R4, An 4 ==
Fok ukEF T3} 3787 ] 56.6 £ 24.9,g/1 (AT
+ FAz)Rc}t FFX Ao AAA KT (n=45,
75.2 + 34.3pg/l, p < 0.01)T BEA HAlo] XA
okF(n=8, 75.6+19.8ug/l, p<0.05)el4 =3k
2, AR (+ =4, 37.7 £37.2¢/l, p<0.2)el
SR=a 4=

¥A PG IIXE AT (145 = 7. 9ug/HEc} &
A Alo|A A (n=45 172+ 1384g/l, p<
0.2), 354 YAlo]AAAF T (n=8, 18.3+ 7.4x
g, p<02) @ $kF(n=3, 238 +109xg/l, p
< 0.05)90 4] Eskct

¥4 PG I/PG 11 ¥l AT @S5+ 1.7)Ec}
254 Ao)AAALT (=45 5116 p<0.
05)ell A =9kx, 1ZEHT (=19, 3914, p<
0.2), A RFAF =107, 41 + 1.7, p<0.05), &
AZEF21+19, p<001) 2 SFFQ7 1.2,
p < 0.1l A= 2otet.

AAFT 37894 A PG I A& 2004
50} 7k A= Aol wat 9.0/l A 16.74g/1 AL
ol 2 TolAtlr} 60T o] ATl A 14.64gl 22
FolA ). /11 vl 6.1 4 3.4 0] 2 A4 u}
2} FelahA dolR = Aol

3 PG 1A % I vl& o] &3t A%t =&
A4ES WA A NG DAY A
A7 FS A PG 1< 70g/1 2 U1 ¥] <30
o2 & o AUAAE o7 vﬂﬂx}—— 15.7
%Az, 7389 A =E A4AF S 1]
& £ oM A== 57.1 %, -—-1‘015—‘{__-:- 84.7%
At
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