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(57) Abstract: The present invention relates to a composition, kit and information provision method, for discovering pepsinogen II as
a biomarker for predicting or diagnosing early-stage diffuse gastric cancer, and enabling predicting or diagnosing early-stage diffuse
gastric cancer according to the level of pepsinogen II measured in a subject. The composition, kit and information provision method,
according to one aspect of the present invention, may predict or diagnose early-stage diffuse gastric cancer with high sensitivity and
specificity when the level of serum pepsinogen II is equal to or greater than 20 pg/L, and further, may classify the risk of early-stage
diffuse gastric cancer in a subject on the basis of whether the level of serum pepsinogen II is equal to or greater than 20  pg/L,
and whether the status of Helicobacter pylori (HP) is positive. Thus, the composition, comprising a preparation capable of measuring
the level of serum pepsinogen II, or, along with said preparation, a preparation capable of detecting the status of HP, the kit and the
information provision method using same have an excellent effect of being capable of being usefully employed as non-invasive means
which may be carried out prior to an endoscopy.
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[3] 9l (gastric cancer, GC) 2] FHE2 AAA A 2 At 40 St A AA o=
HAPAR, o -8 sHA R 7 RIS ] T
oAb 3 A = AQdolth F ARG, Fhars T FobA ofell M =
A EC] AAT| FobAl = W, Hv| ok ol = EAE o] dubH o=
1%U}[Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin 2018;68:394-424]. H| E-0]| & S/ 02
Qral -2 471 X8l WA (advanced stage)oll A 25 7] wjii-ol] 9 & 22719
H 2= 7Fs g Aol M A shr] 93 A3l defo] T a3 A 7F o - H A
WA S A o= gt 9ehof ok gb= oF A% 32 22 71 3 (Korean National
Cancer Screening Program)-> 20 A 7] F-Hkef] A[2}E] o] oF A AME-& A
7= A Z T Jun JK, Choi KS, Lee HY, et al. Effectiveness of the Korean National
Cancer Screening Program in reducing gastric cancer mortality. Gastroenterology
2017;152:1319-1328].

[4] thokA ol ubH o 22 &2 $A] =7 (serum pepsinogen, sPG)<- ©]-8-¢F
vl R GA N Aok 22 Wi o] oA QI71E @ a vk 3 PA =7
I(sPGD e} D7 A EZ N(sPGI= 9 A2l v Yol A A4 ®l B Samloff
IM. Pepsinogens, pepsins, and pepsin inhibitors. Gastroenterology 1971;60:586-604].
=, 87 A =2 12 A A - (fundic glands)oll 4] =A| 3 (chief cell)ol] 4] TF
HH ¥ = v, E 3 A =2 0 9 A R ol e A - (antrum)
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$1 ¥4 (advanced atrophic gastritis)2] %] .01 31, o] = ¥ ¢He] =& Yo I o]
21 TH[Samloff IM. Pepsinogens, pepsins, and pepsin inhibitors. Gastroenterology
1971;60:586-604][Kodoi A, Yoshihara M, Sumii K, Haruma K, Kajiyama G. Serum
pepsinogen in screening for gastric cancer. J Gastroenterol 1995;30:452-460].

g ety 9 2 2]( Helicobacter pylori, HP) 7+ 0.2 3] ¢ # 1}l ¢ F-0]
A7 3 A = 10 A A5 el M dAska 95 A =2 17t
S 7he e whebA, sPGUIL Bl &2 X A 954 A dol A w2 sPGI 3 sPGI12]
Z7Fe} AA ko] o] 74t Samloff IM, Varis K, Thamaki T, Siurala M, Rotter JI.
Relationships among serum pepsinogen I, serum pepsinogen II, and gastric mucosal
histology: a study in relatives of patients with pernicious anemia. Gastroenterology
1982:83:204-209]. “1e{ 1} o] 2] gk 7] 552 Correa ¢ 4 RE-5-(cascasde) & W =+=
4% 91 Y (intestinal type GC, IGC)°ll A& = JAARF &k 7] o] vh& v Rk
| eh(diffuse type GC, DGC)°ll A& 5= Sh=A]ol] thalj A= 2] o]

ol 2l B Uemura N, Okamoto S, Yamamoto S, et al. Helicobacter pylori infection
and the development of gastric cancer. N Engl J Med 2001;345:784-789]. 25k
AH4H Do A5 D A=A 1H 3 A= 13 18] =& (sPGI/)°]
sof, Aol M= A Aol mapA o] ol e w2 2-g-¥ 51 glont, o] 2 gt
2 AT ks g = S g EshelE Zh el A o 91 Al
Agstrlol= 9 fr o] ol =ghe] oA 7F AT =, E A =71
19] 5H& Bo| k= o] 7 8] Ao A o H& A BT U b o5 58S
Bo]F= A 7F A BHKang JM, Kim N, Yoo JY, et al. The role of serum
pepsinogen and gastrin test for the detection of gastric cancer in Korea. Helicobacter
2008;13:146-156]. ¥- 2tg o] whgd 2}= 31 9] %] 5 2] OLGA (operative link on
gastric atrophy) % OLGIM(operative link on gastric intestinal metaplasia) & 74| 7}
A Aol vinty Y ehe] fdel tiEt T o= vl eka Bt
vl 21T Yun CY, Kim N, Lee J, et al. Usefulness of OLGA and OLGIM system not
only for intestinal type but also for diffuse type of gastric cancer, and no interaction
among the gastric cancer risk factors. Helicobacter 2018;23:¢12542]. $F=of A]
Rk Y2 A Aol A g 2 B E(42.1%)S AAI Bk 31,
AdH o AGFE3= 43| ZFo]l7F 9t Kang IM, Kim N, Yoo JY, et al. The role
of serum pepsinogen and gastrin test for the detection of gastric cancer in Korea.
Helicobacter 2008;13:146-156]. whebA], v k& & oFol] f-& 3+ uko] w7 7}
AT, Bb=poll A - & Alolth A5 74, D4 A =2 19 %2 S 7ke}
u ke 9ok Abel o] AT S ASHsE -7} Al T Kikuchi S, Wada O, Miki K,
et al. Serum pepsinogen as a new marker for gastric carcinoma among young adults.
Research Group on Prevention of Gastric Carcinoma among Young Adults. Cancer
1994;73:2695-2702][ Yanaoka K, Oka M, Yoshimura N, et al. Risk of gastric cancer in

asymptomatic, middle-aged Japanese subjects based on serum pepsinogen and
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Helicobacter pylori antibody levels. Int J Cancer 2008;123:917-926][Ito M, Yoshihara
M, Takata S, et al. Serum screening for detection of high-risk group for early-stage
diffuse type gastric cancer in Japanese. J Gastroenterol Hepatol 2012;27:598-602].

A AN =A T 2 A Aol A dejzity d 2 g o g
5o BEE W sh 22 5h4 Halel v ol gl= Ao g Ay A =,
43 A =2 i e aeby sl 2 eHp)sl i H-H 54 ol oL
FEol ¥ xokar 54 Al B shgken, Al anty sl 2 HP)E
Agtoza 4 FA =2 1] 7S A A 5 A A THPlebani M, Basso
D, Cassaro M, et al. Helicobacter pylori serology in patients with chronic gastritis. Am
J Gastroenterol 1996;91:954-958.][Merdh E, Merdh S, Merdh B, Borch K. Diagnosis
of gastritis by means of a combination of serological analyses. Clin Chim Acta
2002;320:17-27.]|Pilotto A, Di Mario F, Franceschi M, et al. Cure of Helicobacter
pylori infection in the elderly: effects of eradication on gastritis and serological
markers. Aliment Pharmacol Ther 1996;10:1021-1027.][Kawai T, Miki K, Ichinose M,
et al. Changes in evaluation of the pepsinogen test result following Helicobacter pylori
eradication therapy in Japan. Inflammopharmacology 2007;15:31-35.]. ©] A
10l 4 3 A 2 I S2E0] 9 A vbe) ebel A S AR BHA sk
@e)mube] shelee] 7helol oo WA Al 1 E o] Py Fo] 2UEL
H+&] W T} [Ning PF, Liu HJ, Yuan Y. Dynamic expression of pepsinogen C in gastric
cancer, precancerous lesions and Helicobacter pylori associated gastric diseases. World
J Gastroenterol 2005;11:2545-2548.].
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[17] T 2a A S 2d= B dy o] o S wE s I
A = 7(sPGs) 2] 4= OLGA/OLGIM 1A of] glofA] ] &) 514}
st 2 2|(HP) el e}l A S YER 1ol v ¥ 2a B & 2bi= ] FutE
A = HP) FEi ek d | DA JIA =2 (sPGs) el G 22 94 54 &
H L gk A3tz HP el 7F A Q1 9 A Ak HP el 7F 73 @1 3 & Abol] H] &
2 A = I[(sPGD(E 2a) 2 3 FIA] =2 II(sPGIN( 2b)2] F~50] =11,
sPGI/IT H] £ ] SH(E 20)(F-F p<0.001). FE3F, 5 2d3= OLGA WA 2
OLGIM &7 ¢}-9] #A & vehll =, HP 4 el 7} A3 91 3131 <17} HP A e 7}
S22l 9§l #}el] B8 OLGA ©7] 2 OLGIM &A1 7F 1 3= % th(X= 2d). &= 2a
WA & 2do A Bl ol Bl = S2AN%) xS AT AR A H M, ofol=
t}53 £t} OLGA, operative link on gastritis atrophy; OLGIM, operative link on
gastric intestinal metaplasia.
[18] 5 3a A 5 3d B 54 g o] A A ool whE 7] vk 919k
o 5 Li= X eety] gk nlol evpARA I 1A =2 I(sPGID | -84 =
Q13}7] 918+ AUC(area under the curve)E Al4EsE A #bol] T3 A o022 91 9H(GC)
Aehg gk A A =2 T(sPGIDS] ROC =4 (Receiver operating characteristic
curve) ® 35 = AUCE LRI L8| ot} &= 3a B &= 3bell wh=w, I3
FA =2 (sPGID el th gk AUCE 91 %F A A(GCO)(5= 3a) B v At
A A(DGC)(= 3byell thall Fol g vk 2 o]l =& vheh#] @bt vk,
3c ® 5 3dell whEH, 27| vRty A 9 dAE 40 A E VSR e
o, @7 A =7 PGID = 40 Al o] 2] 271 w|wtha] 9ok 3 2H(5 3¢)l)
H]gto] 40 Al v RES] 7] Wy ot A @ Aol A Fof oA o] & e &
1 o] F= A THAUC 0.766, R 7EE 75.0%, 5 0] &= 74.2%)(% 3d). T3, 1= 49
ut2, 33447140 Al vRke] o] A w, B} 2 I 2 o]k X7
HREY A ehe EE = A8 BolFATHAUC 0.824, W17 5 81.3%, 50l %=
78.1%)(% 4). 1= 3a WA & 3d E & 40l A oo &= of &1} 2t AUC, 34 B)
™ 4 (area under the curve); sPG, &% 3! A| =7 (serum pepsinogen); DGC, 7| 7+&]
# $H(diffuse gastric cancer).
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QTR 0 R A, 27] 1] RH flere] AR} RO, iz 7] ]
s1go] ofu W i=A] o B2 o] 5 iz HlwEH A o u % S gle,
wE, Yool o el A, 2] ke 19k 1evol ¢ v g <l sl
We) el E4) i 54 S Selehiz AL ofushu, 2 gl o S|
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M, Basso D, Cassaro M, et al. Helicobacter pylori serology in patients with chronic
gastritis. Am J Gastroenterol 1996;91:954-958.][Merdh E, Merdh S, Merdh B, Borch
K. Diagnosis of gastritis by means of a combination of serological analyses. Clin Chim
Acta 2002;320:17-27.][Pilotto A, Di Mario F, Franceschi M, et al. Cure of
Helicobacter pylori infection in the elderly: effects of eradication on gastritis and
serological markers. Aliment Pharmacol Ther 1996;10:1021-1027.][Kawai T, Miki K,
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T 247 9SNNS 84223 1952 (enzyme linked
immunesorbent assay, ELISA), 3} 833 W & = %4 *H (chemiluminescent
immunoassay) 2 "WAFA & = A HH (radioimmunoassay) 2. 2 O] Fo{ X O 2 H-H
AEE sk o] g = e Uﬂ Hup AR AV aaded v SN2
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b2 & TS o A, 7] v (diffuse-type) o] oS = o]
Q3404 v Rkl )¢ z}of| A F A =7 I(pepsinogen 11, PGIN 2] 4~5=2
A3 a1 A ZYhe 9 28 A Helicobacter pylori) 7 Z3F= 218 X 313=
Z7] " 78 (diffuse-type) #1929l o] & H= Xk wbfoll #3k AL 5l

b2 & TS o A, 7] v (diffuse-type) o] oS = o]
I Q& 404 v qke] 3] & }of| A FIA] =70 II(pepsinogen 11, PGI) 2] 4~5=&

A3 a1 A ZYhe 9 28 A Helicobacter pylori) 7 Z3F= 218 X 313=

7] i 9H (diffuse-type) 1 92 o 5 HEi= 2IEHS 19 u 2 g4 ol 9
7] 0]

N .
osh, WA Eof 2 uhge] T4 L AE wrh TA LR AY gt
elu} of el AA o] B uhgo] o3 ol 8l 2 H7] el ol Ao B o
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[63]
[64]

[65]
[66]

[67]
[68]

20061 2$J$E1 2017 3%77%%1 Ao S W3 25 WA 80 Al 9
2,940 & I QAR FESFATE o] 5, 1,124 8 9] 347} 919HGO) o=

2] 9151, 353 o] A 8kA] FA ol o8l 9] o] 3 A F(gastric dysplasia)®

AdH vt AA 2 02, ol Hol| 4 75 iz tHE ofA T B ol fli=
1,463 9] 9= A o R S2EAT 4 EE= A A 7‘4“*0}
1l 2] =% (endoscopic submucosal dissection)-& B2 9]¢ 2x}o &l ®H e 7] 5
A A E stk 91 9hS Lauren ¥ ol] wheh 75 9lar, §3Zd 2l o] Oﬂ
Aglel, A utatel U Zlss] M EkA R o 7] fIo R Ao ¥ JITk(TL,

< 2] 9] N)[Lauren P. The two histological main types of gastric carcinoma: diffuse

f
32
o

and so-called intestinal-type carcinoma. an attempt at a histo-clinical classification.
Acta Pathol Microbiol Scand 1965;64:31-49]. 30 | o] 9]¢+ Alo] == 43 =
R o % Fety] of el Hrh AR FAo] e BE R v A=
WA AALE S8l A Auk-dd 2 22 | 52 3F(gastric mucosa-associated
lymphoid tissue lymphoma), ?1°8 ¥ 7H2 <& ¥ (gastrointestinal stromal tumor), $+<&
& % (carcinoid tumor), ¢}/ ¥ 3 & (malignant lymphoma) 2 2] %= ¢ (esophageal
cancer)= X ¢33 U2 o4 9 A2 Ao ek, el FHEbE atd 29 (
Helicobacter pylori, HP) AA}7} A 5% St} & H] o) 5(fundic gland
hyperplasia), ¥ 2} & 4 -8 (gastric hyperplastic polyp), 74 & % % (mild gastritis),
574 2] =9 (reflux esophagitis), == H| 3 21 A 95+ 2 3 (nonerosive reflux
disease) ¥} £ 44 A3o] J&= AFHAE xR FFakrh Aio] W
AYA7F 2o Al A& 25 5oL WA AA 3 d Do AEe
;H,A O],Oﬂlq_ O:];L _J_E_Eﬁ e) %%Ai%tﬂm 0_] O]/\]— }\] 3 /\]/\]‘-(H olﬂ(IRB H%i
B-1610-368-106)°l 2] &l 5 <15 9 2. Clinical trials.gov (NCT03380052)°1]
TS5 A 7] A A A (Declaration of Helsinki) 2] §-2] %4 2o ulg} =&
@z el Al A 5o & wEtr).

[AA] ¢ 1-2] @3 A =4 11 (serum pepsinogen I, sPGII) &= &4

B71 A 1-19] FFARTE 53 35 o AEE FA] A4 w2 7]el
Y a1 270°Col) A A3t sPGI 2 sPGITS] &3 8 e A~ 73 8 W o
A (latex enhanced turbidimetric immunoassay)(L-TIA; HBi Corp, §H=, A&
¢l H.9] & 57 Shima Laboratories®l| 4] 9=%])& AF&-3Fo] A 3150t

[ Al 01] 1-3] 22l 24y A 22 (HP) A H 574

871 AAlel 1-19] J g2t e svte st =g AHE SA ] 26, WA
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[69]

[70]

[71]

Zh DG AE 2 G WA AAE et 9 4 - (antrum) 2 9
Z 2] (corpus) ZFE 10 7 /\374 FES =590} o] MEL x}R5}e],

o

SEEREE DR R L R R
Belsiet, FA AL, 10 10 A7 T F 10% FA-25 200

Rl w

A ¥ a1 vb} 3 -3 v ¥ (paraffin-embedded) 4 71 2] 322 #HE ¥
7+ A} N (Giemsa), 8l 754! H (hematoxylin) 2 ol 2.2 (eosin) &2 4 A5}
e auty std 2o EAE bttt e A HE T 4 709
37°Coll A w] Al 3£ 7] (microaerobic) =71 3kl A 3 WA 5 A &< & o] A uE
std 2ol thelf v Fst At kA2 7f o] el AlS e as
7 AH(rapid urease testing)(Campylobacter-like organism test, CLO test) &

785} ¢l T Dixon MF, Genta RM, Yardley JH, Correa P. Classification and grading
of gastritis. The updated Sydney System. International Workshop on the
Histopathology of Gastritis, Houston 1994. Am J Surg Pathol
1996;20:1161-1181][Loffeld RJ, Stobberingh E, Flendrig JA, Arends JW. Helicobacter
pylori in gastric biopsy specimens: comparison of culture, modified Giemsa stain, and
immunohistochemistry. A retrospective study. J Pathol 1991;165:69-73][Chey WD,
Wong BC; Practice Parameters Committee of the American College of
Gastroenterology. American College of Gastroenterology guideline on the
management of Helicobacter pylori infection. Am J Gastroenterol
2007;102:1808-1825].

i, P e shd 2 A A4S A V] AAll 1-19] 3 At
AL A A A e w2, FY] Ao 1-29] I AR RE 58
ol A S5 olgshed, d=rel Aol A 97.9%9] WIFHE 9} 92.0%2] 5ol g
= Ay spd 2o it U SR/ 6 AR A E W SH
41 " (enzyme-linked immunosorbent assay)(Genedia HP ELISA; Green Cross
Medical Science Corp, A, §%)& AF&ste] e zvty st =2 7 o7&
AL B Lee JY, Kim N, Kim MS, et al. Factors affecting first-line triple therapy
of Helicobacter pylori including CYP2C19 genotype and antibiotic resistance. Dig Dis
Sci 2014;59:1235-1243.].

A7) AT A, = A @ AN 84 HAKCLO test) 5 shrel] T gt
ok & & A 18 z}7) e ZulE I 2] ZFedo] el Ao 2 Aolskgl )
ttg} E3] 47| =28k HHOk 2 Al QAR a s AANY 3 e &l mulbE
Sz QA AL A9 A, 0 D49l delaele sl
A 1t (eradication) ©] ¥-> 47| @2 AAN, = -HP(E vl Zuete 3td 22]) A

19& AAH FAHORE ARG8T o] ], 7] Lo sue spd 2ol th g
R AATE Fd ol v Bl sy sl 2 e Al o] H ol i d A=
T o) del ety sd 2 e o] vk A& YEH.

Aded o, A AT AA iz Aol D ety sl 2o Al vk

>
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[72]
[73]

[74]
[75]

Skl 2 2l HP) A el 7k A9 A
shal = elel 791 o] gtehe el
ALz 5383l
AT EAY o 2A Y 2 F
Ao 1304 5510 7o A B2 5 Febd-Zojd 1248
72} N (Giemsa), 8l 754! H (hematoxylin) 2 o] 221 (eosin) &2 4 A5} o
g 2ke] ¥ 22 2] OLGA(operative link on gastric atrophy) 2
OLGIM(operative link on gastric intestinal metaplasia)2] @7 & 3 7} 5} 1 T},

[A A 2] A 4

71 A AL 1ol A =53 913 2ol ) g H o] B &2 0] 8319 Student

t+HAE F A

sklaL, A% 347]
UHE 9 22 (HP)

e pd

oo ™ W
ox M H
R

0 &

o

Al

p—
o

o> o
mx = -

>

oy
N
= >

A

‘

N

o

W-4F 52 (one-way analysis of variance) S AF-83e] 2t 135 2]
NEAS] 5 S v a0, 1 Ak o] A el 3 WA gl A TAH e
A &gl o). =F 4 3F 2] (Area under the curve, AUC) 2 -84} 218 &7
=2+ (receiver operating characteristic curve, ROC curve)& AlAbslo] o =3
Hl ko] 9t 2 9] o] A Fo A& 918 sPGe H A 9] A 3 Fl(cutoff
values)S 3FUTEH AUCT7}0.7 o]/, T H 5ol %71 70% o] /dd o {2 &
Aoz kel 29 v, @3 A =70 I(serum pepsinogen I, sPGI), & 7
F) Al =7 II(serum pepsinogen II, sPGII) ¥ sPGI/II H]| &2 F 74| M2
Ul v g 2 %) 228 3] A 52 (multivariate logistic regression)-S AF-8-3}¢],
95% 2] 2 Z %} (confidence intervals, Cis)®] 1l x}H](odds ratios, ORs)E
Al4FsESA T, SPSS version 22.0 (IBM Corp., Armonk, NY, USA)-& Al-8-3} ¢
WA S Eglth p-ghe] 0.05 o]kl A5, A= ol gk sl o2 7 AT
[ Al o] 31 3] & A}F2] 7] & &4 (baseline characteristics)
71 A 12 5E 5 P 2E e V&2 5L 8] & 13
[3% 1]
et 33 2ke] 9 ol AT 2 A A 7= EA
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sy ) ;’g‘% glojgEs Y o2t CERA I S
(n=2,940) (n=1,463) (n=353) (n=1,124) {n=5648) {n=446}
Mg <0.001* <0.001*
o4 1,235 (42.0) 762 (52.1) 116 (329} 357 (31.8) 149 (23.0) 198 (44.4)
=L 1,705 (58.0) 701 (47.9) 237 (67.1) 767 {68.2) 4099 (77.0) 248 (55.6)
Ay, B, M 5695+12.6 5344130  62.63+%4 5975:11.6  <0.001* 6296295 551128 <0.001*
<40 304 (10.3) 240 (16.4) 5 (1.4} 59 (5.2) 6 {0.9) 52 (11.7)
40-59 1,258 (42.8) 695 (47.5) 119 (33.7) 444 {335) 207 (319) 222 (49.8)
260 1,378 (46.9) 528 (36.1) 229 (64.9) 621 {55.2) 435 (67.1) 172 (38.6)
E=au) <0.001* <0.001*
B(Never} 1411 (48.0) 860 (59.2) 139 (307} 412 {369) 205 (31.8) 196 (44.1)
SEver) 1,610 (514) 593 (40.8)  211(603) 706 {63.1) 439 (682) 248 (559
=5 0.002* 0.010%
B(Never} 964 (32.8) 523 (360) 112 (319) 329 {29.5) 171 (26.6) 150 (33.9)
2 (Ever) 1,952 (66.4) 928 (64.0) 239 (68.1) 785 {70.5) 471 (734 293 (66.1)
FoAlch <C.001* 0.025*
Obel(Not)/ E(moderate) 2,047 (69.6) 1,065 {76.4) 247 (726} 735 (68.2) 408 (65.6) 308 (72.1)
eh(Strong) 765 (26.0) 329 (23.6) 93 (274) 343 {318) 214 (344) 119 (27.9)
ofe At 0.012* 0.492
Ot (Noy/E E(moderate) 2,028 (69.0) 1,033 (748) 250 (742) 745 {69.6) 435 (704) 290 (68.4)
L (Strong) 760 (259) 347 (25.1) 87 (25.8) 326 {30.4) 183 (29.6) 134 (31.6)
He 2 0.001* 0.132
& H(Negative) 2,205 (75.0) 1,049 (72.5) 273 (77.6)  8B3 (78.9) 501 (77.4) 359 (81.2)
2 M (Positive} TIT R4 397 (@78 T9@24) 236 (21.1) 146 (226) 83 (18.8)
H. priors SER <0.001* 0.076
B (Negative) 580 (19.7)  375(259) 421200 163 (145 103 (158 54020
28 M(Positive) 2338 (79.5) 1,072 {741) 307 (880) 959 {85.5) 543 (841) 392 (87.9)
Al
PGl pgiL 623854947 661325227 488424216 61.74x47.08  <0.001*  5436£4037 7152£53.82  <0.001*
PG, pa/t 215942298 2123423.03 174541375 233542497  <0.001* 208242122 264732778  <0.001*
sPGYE HIE 3665273 417324 253:163 3212205 <0.001* 3154225  330£1.76 0.242
A% F (Atrophy)' <0.001* <0.001*
OLGA 0 663 (22.6) 458 (53.0)  35(188) 170 {25.9) 70 (18.2) 92 (36.9)
OLGA T 517 (17.6) 266 (30.8) 46 (247) 205 {31.2) 120 (31.3) 78 (31.3)
OLGA T 320 (109 98 (11.3) 49 (263) 173 {26.3) 1233200 43Q17.3)
OLGA I 147 (5.00 30 (3.5) 35 (18.0) 82 (12.5) 52 (13.5) 28 (11.2)
OLGA IV 80 (2.0) 12 (14) 21(11.3) 27 (4) 19 (4.9) 8 (3.2)
FHd (Metaplasia)' <Q.001* <0.001*
CLGIM 0 1,197 (40.7) 865 (63.3)  49{141) 283 {25.7) 101 (158) 173 (40.0)
OLGIM I 600 (20.4) 251 (184) 84 {24.1) 265 {24.1) 149 (234) 107 (24.8)
OLGIM IT 561 (19.1) 174 (127 95(273) 292 (26.5) 199 (31.2)  85(19.7)
OLGIM I 322 (11.0) 59 (4.3) 72207 191 (174) 131 (205) 57 (13.2)
OLGIM IV 135 (4.6) 18 (1.3) 48 (13.8) 69 {6.2) 58 (9.1) 10 (2.2)

HOJE e 27h%) B TYLSDE HAEL

GO, B {gastric cacer); . ppior PelDEy ﬁf%ﬁEE(Heﬁcobacterpyfon); sPG, 88 FAl =T (serum pepsinogen); OLGA, operative link on gastric
atmphy; OLGIM, operatlve fink on gastnc intestinal metaplasia.

*REEE SN FolE UEIY, (HATS N (fixation), ST WE, S AU IB T2 B2 ) AHTF Y FL TS (intestinal metaplasia)
oM HEE - g BEE MeH gL

[81] 7] 12 9] ol 8 A F (n=353), A (n=1,124) L th2" (n=1,463)2] 7] %
54 BolErh gl H AE 2 53.4+13.0410] 4L, o] &= A
(59.75+11.64) 2 ¢ o] A F (62.6329.44]) L&F B} §-2 81 A skl gakd
A FAFFALS 2, H ol AT o E AT Al 2F 5 A,
T/ ol g, b/ Ald, 7S e et e 91U 2 2](HP) A H, sPGI,
sPGII, sPGI/IL H] &, OLGA ¥4 @ OLGIM ©-A| ol A -] &+ 2}o] & LFEbIth(E
1. Aol 2A A o2 A8 iz vty oR ¥ u, 30 Wl ¢ A=

=



20

WO 2022/014776 PCT/KR2020/012575
48 EE R o & BFetr] of gl Rth(% 1). whebA], U A 1,004 ¥ 9
FAH= 48 ALAGOT R VIR 9 SHDGO)W 22 i H A, 648'8 & 4
H LACC)T (59.2%), 4468 = M 7+ <] OP(DGCHL (40.8%) 22 F-F ¥ 9t
A A, Fl/e5 ol g, & 2 o], sPGI ¥ sPGII, OLGA 7], 2 OLGIM
g7l 2] zko] 7} 919 BF 9wkl A LFEREk T (3 1.
[82] [EAd 4191 7o Ad| A 2 2754 59 v
/\_:_ —
[83] A7) A Al 39] 9ektel] £5his H S xS o] A Ao 1.2 A 1-42] 8 814
= = =] =]
R A8 542 vlustg o, 1 A= 5y] & 29 Ak,
3L = = 7 & =
[84] (3£ 2] 1F 71l thek A oh4 B 225t 57 of vl
[85] s A = Y ojgis gjer
=T EGC {n=697) AGC (n=424) p-t EGC (h=479} AGC (n=169) p-2t EGC (n=203) AGC (n=243) p-#
H. pylort SE} 0.572 0.797 0297
2 4(Negative) 98 {14.1) 65 {153} 75 (157} 28 {16.6) 21 {10.3) 33 (13.6)
4 (Positive) 597 (85.9) 359 (84.7) 402 (84.3) 141 (83.4) 182 (89.7) 210 (86.4)
BAlZ
sPG, pg/L 61.79:43.53  61.75£52.55 0.990 538323875 55.87+44.73 0.571 79.71£4843  64.72£57.13 0.003*
sPGH, pg/L 227123435 24.48£2747 0.251 19.14£17.78  25.58£28.36 0.001* 30.76£31.72  22.91£2349 0.003*
sPGY/It HI-& 3.30+2.19 3.0742.19 0.069 3.2942.40 273+168 0.005* 3.31£1.66 3.2041.83 0896
OLGA! <0.001* <(.001* <0.001*
e REe 353 (85.3) 190 (79.8) 242 (84.9) 714717 102 (85.0 111 (86.0)
=& oEe 81 (147) 48 {20.2) 43 {15.1} 28 (283) 18 (15.0) 18 (14.0)
OLGIM! <0.001% <0001 <0.001*
w2 e 533 {77.4) 304 (74.5) 348 (73.3) 101 (62.0) 172 (86.4} 193 (82.8)
=2 Ey 156 {22.6} 104 (25.5) 127 (26.7) 62 (38.0) 27 {13.6) 40 (17.2)

G018 = X}%) L= TEUSSDE HAF,

GC, Si8Hgastric cacer); EGC, &7} 2| RHearly gastric cancer); AGC, TH8 Y advanced gastric cancery; A pylor) SRl R El B2 2l(Helicobacter pyior; sPG, ¥
H HA A(serum pepsinogeny; OLGA, operative link on gastnc atrophy; OLGIM, operative link on gastric intestinal metaplasia.

RS EHY JOdE Letd; te BT D fivation), £HET W, G XUS G5 22 EHE ot f5E ¥ I intestingl metaplasia) TOA B
8 = fk BEE AT Tyl

[86] AA, Dl a2ety oA Z2HP) G H R DA fA A (sPGs) I A S A =

7] 9§t (early-stage GC) 2 X130 9] ¢ (advanced-stage GC) {toll T4 4 o=

o] gk apol 7k A X] oA hrh(3E 2). 22 9HH] A ol whet A Y& LSl =

Do) etE vk 22 (HP) = ol 3] Abol 7k fldvh. 1y, D4 A -
I(sPGIN S| =2 27 G A lel Blste] 3 a g4 A ehatol ¢
3 3L(p=0.001) sPGI/II ¥] & ] 1 YA ThH(p=0.005). "I 7F ¢ H(DGC)<] 74+,
Z7] @A o] FAk= 118 Aol iz ghxtell vls) €% A2
I(sPGI)(p=0.003) ¥ &7 FA] =7 I(sPGI)(p=0.003)2] X7} ¢ =3t}
2zt S grdste], A Ay AYTS 2V Y AYT R A 54
A H A st ol v A Ao w YEHTHEE 2).

(871 871 3k 20 vEbd vke) gFo), E% A 2 T(sPGID= VI RHY A k= e
Y Aol A= 271 @A R A @A o A= I A Aol A T 3
Stemmermann 2 Nomura®| $1-1-of A [Stemmermann GN, Nomura AM. The relation
of pepsinogen group II (PGII) expression to intestinal metaplasia and gastric cancer.
Histopathology 2006;49:45-51], &% A =7 1I(sPGII) &= 73] 3} A o]
Hadrow v A8 Ay syl gl v AR v St s g 9
A s o Qi SAtel A W E ThsAd o] T Ak AVl A-ell A d

1&g Jo PN'
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[88]

[89]

[90]

[91]

[92]

[93]
[94]

[95]

A M(sPGINE Hal g ¢h-& 18 A &2 dRY o 52 @A Ao =
o, A F-1] Al (intestinalized glands)ol| A 2 AY SF= 9Fo] o] & £ 2]
do= QEOVELZF AT 7EAA T} o] ol 2 g A= 218 v o 4
Aol 58 A A = sPGID= W A EZFE 912 AP o= 9
o] ¥ 3] 7 (postinduction reversion)ol| 4] A= 4= Jthar 7 & MR o,
& Aol ol 3t A DA A =2 IsPGIN7F 10| 4] G
2 1yl

[AA]d 5] @2l zvte gd =2 JH e EF FA =7PG) B
OLGA/OLGIM @7 ¢] &4

) ApE o] A Al 1-2 WA 1-49] D A =2 (sPGs) ] T
OLGA/OLGIM A ]l glojAf o] defsute 2t 2 2(HP) el et A&
gelstlon, 1 754% 529 g

5= 2a WA & 2co] WERG BEe) o), )3 #Lo] e) 18ty 91 & 2] (HP)
Efell D HA =2 (sPGs)> 7 g xFol 7F VrEFRE AL, HP A el 7F A3 Q]
g 2= HP e 7F 24 91 91 @ =}l vl 8l &3 A1 ==7 I(sPGI) & I
A =70 TI(sPGIN ] 42| 7} U] (% 2a 2 % 2b), sSPGUIIS] H] & ©] T
S5 20)(2F p<0.001). BE3H, 9154 9191 2 9] 84 of #1321 HP
eI 7E A Q1 9@ Aol A Tl 55 A THp<0.001)(5 2d).

[AA]d 6] B FA = (sPGs) R L] ZvE A =] FEe 9 o|BAHF
EE Ay ARaAA

) FGAE o] AA e 12 WA 1-49] D3 FAA =2 (sPGs) o] 77 2 ] ZuHE
A =ZHP) FH & A ol F AT AL A= #AE & 30 HERAT

[3% 3] €% A =Z(sPGs), HP F B, 9 ol 45, 2 9 el oA

oy b

=2 o

o=
°

— o BN do do BY ®Z g
1oil-ﬂn3rﬁi.9‘ll

Ha 2 ojEHE g T Pl Y
A EGC AGC HH| EGC AGC

sPGY, pg/L

=70 1 1 1 1 1 1 1 1

<70 2.06 {<0.001)* 1.00 (0.996) 1.68 {<0.001)* 1.68 (<CG001)*  1.84 (0.003)* 0.68 (0.001)* 048 (<C.001)*  0.94 {0.680)
sPGH, pg/t

<20 1 1 1 1 1 1 1 1

220 072 {0.009)*  1.32 {<0.001)* 1.04 (0.722) 0.97 (8.775) 1.24 (0.189) 1.78 {<0.001)%  3.12 (<0.001)* 1.12 (0.426)
sPGIH H| &

23 1 1 1 1 1 1 1 1

<3 2.77 {<0001)* 225 {<0.001) 250 {<0.001)* 225 {(<G00N* 340 (<0001)* 1.93 {<0.081)* 1.96 (<0.001)* 1.91 {<C001)*
HP AER

(-3 1 1 1 1 1 1 1 1

+) 256 (<0.001)* 206 (<0001} 1.84 (<0.001)* 1.88 (<0.001)* 1.76 (0.009)* 254 (<0.001)* 3.03 (<C.001)* 223 (<C.001)*

GOjE &= RA| (odds ratio)(p-3H 22 BAIE. ¥ G0 8A ZHE BXAE 2,

PG, " BA| A (serum pepsinogen); HR ¢ 2| A E| Tt BEW Hedcobacter pylor); GC, 2 BHyastric cacer); EGC, 7| 2| Y(early gastric cancer); AGC, TH
2@} (advanced gastric cancer).

*gEE SAHE 88 LR,

3 300 YER uhe} o], sPGI/IT Bl & o] 3 W 7FQ1 715 2] 32}H] (odds ratio,
OR)E ¥ ol 8 AT 2 2.77, A& 22550tk kel o} Fol| A, sPGIII
[&ol 3ujwked wl 3 91 =2 (1GC)<] wAkH]| = v e 9] (DGO B
35 X 3L(OR, 2.50; p<0.001), 53] %13 219 ¥ A5l A T 35 ATHOR, 3.40;

jus
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[96]

p<0.001). thZ= 2 o 2, I 2 A 570 [I(sPGINC] F-F°] 20 pg/L 0172l A §-1=
v ke 9 9HH(DGC)ON A B = $EIL(OR, 1.78; p<0.001), 53] =71 94
925 A U] 3% 2 HOR, 3.12; p<0.001) 48 1 4AGC)N A 3= U A
orortt. A A=A I(sPGD) Q] =5=0] 70 ug/L 1| wko] k= 212 sPGI/II H] & 3}
gk o, 9 o] @4 F 7(OR, 2.06; p<0.00D) R FE A dwAGO) N A H =&
A7HE B S LHOR, 1.68; p<0.001), A A nabe] 3= SEeke). ok, d 7 A =21
I(sPGD 2] =2 AA A tat r&do] gllent, ol &% A =21 1(sPGD) <]
FEo] ke A2 v 9 HDGC)SH A o] AATE HP A Hj o ojv] &
2AFeHSE o, HP A Bl 7F 43 91 21 9 o] F 4 S (OR, 2.56; p<0.001) B 1%
(OR, 2.06; p<0.001)¢] A& F-7ke} wdo] Slleh. A ehe] /9 Sl 41, HP
E7E AL W AR A LIGOEH MY A DGO AY =T EA Y

%= 94t} (OR, 2.54; p<0.001).

T AL vtolQulARA FAA =AE P A=A 1TE DA HAA =72 17
1o} B]&(sPGIID°] =2 A A& ae|st o, 7] 29+ 4 A =7 12
2 A=A 19 19 B &GPGUINS 27| 1| wrd] $ehS o = = 1 ddhi=
vlol e upA R A A HSHA] &S HolErh FA Aotz vl gk I
AN =2 1452 99kl th 3k 1 a}R] (odd ratio, OR)3= 3H=-ol A 9 ¢F 7 = o
o gk vRo] QupA ZA] f-o k4] gFSkTHOR, 1.00). & 48 ¢ =
YA A B, mLAFE] = 1.68 o) A TH 7] 919 1.68, 718 9192 1.84),

o3 ool Aol Ao} ul WAL Wi 9 DL 9% vho] vA
AFE-8}7] o) = &5 3} Yoshihara M, Sumii K, Haruma K, et al. Correlation of
ratio of serum pepsinogen I and II with prevalence of gastric cancer and adenoma in
Japanese subjects. Am J Gastroenterol 1998;93:1090-1096.][Miki K. Gastric cancer
screening using the serum pepsinogen test method. Gastric Cancer
2006;9:245-253.][Kitahara F, Kobayashi K, Sato T, Kojima Y, Araki T, Fujino MA.
Accuracy of screening for gastric cancer using serum pepsinogen concentrations. Gut
1999:44:693-697.][Dinis-Ribeiro M, Yamaki G, Miki K, Costa-Pereira A, Matsukawa
M, Kurihara M. Meta-analysis on the validity of pepsinogen test for gastric carcinoma,
dysplasia or chronic atrophic gastritis screening. J Med Screen
2004;11:141-147.][Hattori Y, Tashiro H, Kawamoto T, Kodama Y. Sensitivity and
specificity of mass screening for gastric cancer using the measurment of serum
pepsinogens. Jpn J Cancer Res 1995;86:1210-1215]. ©] & ¢+ 4 3} = %3 ¢ b

n Rk flebel wlg o] Abo), Pl mvty vd 2] A E, el Adty sd 2y
A& LA Aol A o] apolo} A ThF o)l it d Ao

4 ® T} Oishi Y, Kiyohara Y, Kubo M, et al. The serum pepsinogen test as a
predictor of gastric cancer: the Hisayama study. Am J Epidemiol
2006;163:629-637.][Ohata H, Kitauchi S, Yoshimura N, et al. Progression of chronic

atrophic gastritis associated with Helicobacter pylori infection increases risk of gastric
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[97]
[98]

[99]

[100]

[101]

[102]

[103]

cancer. Int J Cancer 2004;109:138-143.][Watabe H, Mitsushima T, Yamaji Y, et al.
Predicting the development of gastric cancer from combining Helicobacter pylori
antibodies and serum pepsinogen status: a prospective endoscopic cohort study. Gut
2005;54:764-768]. T=3F, PGI/IL Bl £-2] 3 n| ko] 71 @ 3= 9] o] g Foll A 2.77,
ekl A 2.259] wabu] & 7FA A v, sPGI/IT H] £ W REE) 9] kR v} 43
Aol A, 271 AGHG 23 el M, vpol enbA 2 ¢ A §staL, 53] 313

&R Aol 7Hd A3 Ao 2 YEFITHOR, 3.40). ©] & 3F A k= £ 2] 514
Fd 2 Al wef Aol g Tare] ASA A9 B Ay s B o] =
Ao & Q7L Eeh OLGA B OLGIM ©HA| 7F A A & v v+ 99k r v} 43
Aot A, 1) ar 7] PR X8 el A o] ==t sPGUIT H] &2
A=54 Aol thgh Al g no] emprlola A 1 ¢kat EAg gk o] Q=
A& Felst vk

[AAl 71 9L S e GS 48 3 AA =7 [HPGINS] A&E &2

A7 AAldd 62 Bl =2 Y @3 WA =2 H(sPGI) 7t £ 7]
W Ak o 5 B A dsty] 918 vlol e v EH = A&
ghol sk =u}, o] o] 842 22157 9138 AUC(area under the curve) &
AAbstglon, 7 Aa= = 3 2 & 40 YR QLT

539 5 4ol vrepd vk} gho], A A =20 H(sPGI)<= A 9 A A (5 32) R
n ke 9 9F A A (= 3b)ol] i3t Wk F S0l =5 zh= {28 AUCE
LERH A eF okt ey, v ke A eks 271 3 X8 Fo = v, 27
n ke 9] o A5l AUCT7} 571t ROC < (receiver operating characteristic

9% X Eo| % 61.2% F7] V| THs <

curve, ROC curve)ol] Wb = Q75 62,
o & = ek flgk H A A A I(sPGID) <=9 2 3 212 20 ug/L
o] ATHAUC 0.636). 7] W 7He] §1te] U A E 40 A& 7o =2 7,
3 FA =7 [(sPGIN Q] 722 40 A o)Ak 53 2} B 1} 40 A 1] whe]
g2l A B oot w2 AdE S eI (X 3¢ X 3d) (AUC
0.766, T 75 75.0%, 50| 5= 74.2%). TE3F, 40 A v 7] o] A 1] xR} Sof A &
A =20 T(sPGID O] =2 40 Al o] 9] )AL, F 40 Al v Rhe] WA 2
g 25 ¥33 v Ee A 2 17 2 Eo| wE el 9l thAUC
0.824, 717+ 5 81.3%, £°] 5 78.1%)(% 4).

[AA o] 8] 79 A< &S T o] gist 3 AA =7 II(sPGID <}
e 7uty 3t Z2(HP) A H & 433

Aol 1 WA 77kA] o] AHRE Egeto] v ek Y oS e 2l 9t
7hd e e wdg 3] e, A3 Al S WA (risk stratification analysis)S
sl o, 1 AdE ¥ 49 gt

(3 4] 7 1A =70 [I(sPGII) 2 HP e A3tel ol gk w|wha] 9i9to] 918 &=

M
o
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B LB HP/sPGI npgky g Eobd I B I 2 S 5 L A T
TR HE{Low} -/ 1 1 1
Z7HIntermediate) + /- 2.26 (<0.001) 1.82 (0.040) 2.53 (<0.007)
Ry 1.57 (0.193) 1.55 (0.411) 1.59 (0.292)
E8(High) w7+ 344 (<0.001) 5.20 {(<0.001) 1.92 (0.013)
HE > 404 HE{Low} “f 1 1 1
FZHIntermediate) Iy 2.21 (<0.001) 1.73 (0.079) 2.32 (<0.001)
-/ 1.55 (0.219) 149 (0.460) 1.46 (0.391)
E&(High +/+ 2.88 (<0.001} 432 {<0.001) 1.83 (0.021)
Y < 40M] HE(low} -f- 1 1 1
Z7H(Intenmediate) + /- 1.63 (0.353) 1.63 (0.581) 1.63 (0.442)
-7+ 0.00 (0.999) 0.00 (0.999) 0.00 (0.999)
F8MHigh) iy 804 (<0.001} 12.76 (0.001) 5.67 (0.003)
A < 40K HE{Low} - - 1 1 1
ZE7HIntermediate) +/- 2.38 (0.121) 3.12 (0.300) 1.64 (0.235)
-/ 0.00 (0.989) 0.00 (0.999) 0.00 (0.999)
E2(High) - 5.00 (0.133) 5.00 (0.272) 5.00 (0.282)
04 < 40M L& {Low} -/- 1 1 i
ZZH(Intermediate) + /- 4.24 (0.013) 6.46 (0.084) 3.50 (0.063)
-4 0.00 {0.999) 0.00 (0.999) 0.00 (0.999)
E8(High +/+ 0.750 (0.003) 21.00 (0.006)* 3.00 (0.542)

[104]

[105]

[106]

ol & @XtEl{odds ratiolp-ai)2 HAIE. § % (Low risk), (HP ~/PG -} B 18 Slintermediate risk), (HP +/PG -} B& HP /PG +);
I g E(high risk), (HP +/PG +). PG Il = 20 pg/L.Y) WERE b (12 FHE. HED AR 87 ZHE EX[2F 29,

GC, 2| (gastric cacer); sPG, @A HA % Uiserum pepsinogen); HE, @l utel ot el 8 8l Helicobacter pylor), DGC, Dl obe 2]2idiffuse
gastric cancer).

*REE EAE 22EE LEY,

3% 40l YER vhe} o], ) utbe] st U 2 2(HP) el eF 3 A =2
I(sPGIN 2] =7 0] 20 pg/L 1A ol whebA], & e] 8t 9l 2 2)(HP) e 7}
73 0la 3 A w2 1I(sPGI) 7} 20 pg/L V] whol A A 8o, &2 78k
oA 2 2(HP) Bl 7} A ol At &3 A1 Al TI(sPGIT 7F 20 pg/L o] ol W
et e T R L J‘r"‘iﬂl(HP) ”Eﬂﬂ Fdolal g4 J‘WL?ﬂ

Ao wiRky 919k ﬂx}ﬂlt3.4401 ME}(p<0.001). EE@, }Jl 1| gk
91 ¢H(OR, 5.20; p<0.001)-> %13 1|7k 9] 9H~(OR, 1.92; p=0.013)°]] B] 3l i1
AdrH o 2 A S BYrh ¢hH, v g A AEE 5HY 15
HAGE ), L HEJ?LOM 40 Al o8kl 7] wRky 919ke] nLxFH] = 12.76
(p=0.001)°] 131, Z27] W] RFY 9] 9Fe] nx}br] = 404 w|vke] o Aol A 7H =&
72 0 2 EFS T} (OR, 21.00; p=0.006).
=, 27 vk Aokl ¥l = I A =7 I(sPGID 2] =550 20 pg/L
o] (OR, 3.12)°] a1 & g] 74 E] 91U 2 2](HP) 4 el 7F &4 A wl(OR, 3.03)
olstAl F7bstaL, o F 7FAl 2710] A EASHA, WL AFH[(OR)= 12.76 9 &
2l

H(sPGINS] +=F& SAT 5 A= AAE £¥et= 24 =2 27| vy
A= ol = B A 5 2lem, o Yolrk 371 94 A=Al o]
g e ubE s 2Pl A L= 3ol 7HelE o] Ho] gli=A|
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