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Table 1. Baseline characteristics of the 1,006 study subjects

Total
Mean age (years, mean+SD) 57.6+13.2
Male/Female 585/421
Endoscopic finding
Control 228 (22.7%)

Benign gastric ulcer

Duodenal ulcer

Dysplasia

Gastric cancer
Intestinal type
Diffuse type

172 (17.1%)
119 (11.8%)
107 (10.6%)
380 (37.8%)
220 (57.9%)
160 (42.1%)

H. pylori
Positive 788 (78.3%)
Negative 218 (21.7%)
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Table 2. Comparison of histological and serologic features with
respect to H. pylori-positivity

H. pylori-  H. pylori- P-
positive negative value
Serologic features
PG I (ng/ml) 622+1.44  49.8+2.67 <0.001
PG II (ng/ml) 20.8t0.49  11.1£0.78 <0.001
PG I/II ratio 3.3+0.06 5.6+0.18  <0.001
Gastrin (pg/ml) 54.9%1.67  65.0£8.77 0.258
Histologic features (antrum)
Activity 1.48+0.03  0.29+0.04 <0.001
Chronic inflammation 2.00+0.02  1.2810.03 <0.001
Atrophy 0.93£0.04  047+0.07 <0.001
Metaplasia 0.97+0.04  0.61£0.06 <0.001
Histologic features (corpus)
Activity 1.61+0.03  0.3010.04 <0.001
Chronic inflammation 1.95+0.02  1.26%0.03 <0.001
Atrophy 0.70+0.04  0.39+0.07 <0.001
Metaplasia 0.64+0.03  0.4320.06 0.002

SD = standard deviation.

A
20
o r=-0.363, P<0.001
15 A 8
e 8
o o °
= 10 g o
o : e
o o
5 o
B
:
0 ' . ® - S .
Absent Mild Moderate Severe
Atrophic gastritis

PG = pepsinogen. Data are presented as meanststandard error.

B
204
o) r=-0.321, P<0.001
15 8
-_g g [ o
& 8 °
= 10 < © o
: 8
4 o
g g
o o
54 8
O - T E T = T = 1

Absent Mild
Intestinal metaplasia

Moderate Severe

Fig. 1. Correlations between serum pepsinogen I/II ratio and histological features in the corpus, i.e., atrophic gastritis (A) and intestinal

metaplasia (B). PG = pepsinogen; r = correlation coefficient.
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Fig. 2. Comparison of the serum pepsinogen I (A), II (B), PG /I ratio (C) and gastrin levels (D) of H. pylori-positive and -negative
cases before and 1 year after H. pylori eradication. Hp = Helicobacter pylori. Data are presented as means+standard error. PG = pepsinogen.

Mean+tstandard error.
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Fig. 3. Serum pepsinogen 1 (A}, I (B), /11 ratio (C) and gastrin (D} of controls and gastric cancer (GC) patients according to histologic

subtype. Data are presented as meanststandard error.
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Arksel gl 2 ol fE R Bl s, Yl
A1) 919k =AY Fae) 9ok WA odgo] 2] gt
2 Holdh & ¥ PG I ratior= A A Ax = A
D AL5)0lA vnkg A 1 84 = e
3l $iqtollA] wluk o] XA st vl-&-2 42.1% % o) vt
3 YEAA = w[gHe v]go] 16~33%% Yrle A4 2
= T AUh(23,2628) o] XF 2AH Xl &ol) felvtel A4
ol 2] $1qk Aol lo] EA PG I ratio F-84d0] U
5wl o] G2 SElelA figte s Avksl e H olF
< 5494191 e Hbal LBl 99k 3 AH-E 64~664(12,15)
E gk Sk <d®o] 109 ol glvhe Aolch & J¥Ea
© vhEA dhglellA el $iok dhae] 91440 9icdo] AleliAl
71 A dehe 73971 @) wlitel PG I ratio 247} 4+

Table 3. The sensitivity and specificity of the serum pepsinogen
test for the detection of atrophic gastritis and intestinal metaplasia,
gastric cancer, and dysplasia

PG I 70 ng/ml PG WU ratio =3.0

Sensitivity Specificity ~ Sensitivity Specificity

AG Antrum  67.1% 30.3% 46.1% 64.0%
Corpus 80.0% 33.0% 66.8% 74.7%
M Antrum  70.8% 31.3% 53.4% 66.9%
Corpus 80.6% 36.4% 67.5% 70.1%
Cancer 72.4% 20.2% 59.2% 61.0%
Intestinal 77.7%  20.2% 62.3% 61.0%
Diffuse  64.7% 20.2% 55.8% 61.0%
Dysplasia 82.1%  202% 61.7% 61.0%

PG = pepsinogen; AG = atrophic gastritis; IM = intestinal meta-

plasia.
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Table 4. Odds ratios of gastric cancer versus age and sex matched
controls for H. pylori status and Pepsinogen I/II ratio

Table 6. Demographics of H. pylori-negative and -positive sub-
jects

Gastric
H. pylori PG* ],
pylori PG ./H cancer/ Odfis 95% CI  P-value
status ratio ratio
Control

Negative >3.0 15/49 1.00
Negative  <3.0 5/8 2.04
Positive >3.0 52/53 3.20
Positive <3.0 93/55 552

165/165

0.58~7.19 266
1.60~641 <.001
2.83~10.77 <.001

Total No.

No. = number; Positive H. pylori subjects were defined as positive
by CLO, histology, and by serology; Negative H. pylori subjects
were defined as negative by CLO, histology, and serology; CI =
confidence interval. *PG = pepsinogen.

Table 5. Baseline characteristics

Age (meantSD) 49.4£11.4 yrs

(range 18~86 yrs)

Gender
Male 695 46.8%
Female 790 53.2%

Pepsinogen levels

Pepsinogen I (ng/ml) 51.3+279

Pepsinogen II (ng/ml) 14.1£102

Pepsinogen I/II ratio 45+19
H. pylori 1gG

+ve 964 64.9%

—ve 521 35.1%
Endoscopic diagnosis

Atrophic gastritis/TM 216 14.5%

Normal 1,269 85.5%
Body mass index (kg/m®) 23.4+3.0

IM = intestinal metaplasia.
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Al Eokrt. 1 73} Table 4N HF H. pylori 24, PG I
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Parameter B pyl.ort- A p.y{orl— P-value
negative positive
Number (M/F) 521 (236/285) 964 (459/505) NS
Pepsinogen I (ng/ml) 4224223 5631294  <0.001
Pepsinogen II (ng/ml) 8.0+5.8 17.5+105 <0.001
Pepsinogen I/II ratio 6.0£1.7 3.7£1.5 <0.001

23.4£3.0 NS
177 (18.4%) <0.001
50.1x11.0  <0.001

Body mass index (kg/mz) 23.543.0
Atrophic gastritis 39 (7.5%)
Age (years) 48.1+12.1

Table 7. Linear regression coefficients of associations between the
main variables and serum pepsinogen I, II, and pepsinogen I/II
ratio

Pepsinogen Pepsinogen PG I/II
1 II ratio
Age Pearson 0.032 0.132*  —0.229*
correlation
P 0.212 0.000 <0.001
Gender”  Pearson —0.114* —0.045 —0.003
correlation
P 0.000 0.081 0.908
H. pylori Pearson 0.241* 0.446*  —0.567*
correlation
P 0.000 0.000 <0.001
BMI Pearson —0.069 —0.050 0.013
correlation
P 0.123 0.247 0.758

*P<0.05, considered statistically significant. T Gender reference :
male; BMI = body mass index.
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Fig. 4. Correlations between pepsinogen 11, /1T ratio and age. A positive correlation was found between PG I and age (Pearson’s correlation
coefficient r=0.132) (A) and a negative correlation between the PG VII ratio and age (Pearson’s correlation coefficient r=—0.229) (B).

A B P<0.001
80 - 20 18.9 19
y 179
16 165 159
622 594 58.1
= 60+ 56.2 54.9 = 154
=) 53.2 =y
£ 2
= = P<0.001
g 40 5 S s 445 8 10 g7 %!
o 407 43.9 . & 101 8.5 . 3
e 42.2 42.4 42.3 e 79 7.9
g 322 2 57
& .
o 20 4 o 54
—e— H. pylori-positive —e— H. pylori-positive
-0 H. pylori-negative ~o— H. pylori-negative
0 T ¥ T T T 1 O ¥ T T T T 1
<30 30~39 40~49 50~59 60~89 270 <30 30~39 40~49 50~59 60~69 >70
Age (years) Age {years)
C
8 -
6.5 6.6 P<0.001
61 57 58
o 4.9
E
= 44 4.5
a : 3.7
35 32
2 P<0.001
—e— H. pylori-positive
—o— H. pylori-negative
O H T H T .
<30  30~39 40~49 50~59 60~69  »70  Fig. 5. Distributions of PG I (A), PG Il (B) and the PG I ratio

Age (years) (C) with age according to the presence of H. pylori infection.



84 [HEIHASIGIXI : HI9A K35 2009

Table 8. Gender specific data on confounding factors including
difference in age, H. pylori serology, BMI, and smoking status

Male Female P-value
Age 48.9+11.3 49.7£11.5 NS
H. pylori serology 459/236 505/285 NS
(+vef/—ve)
Body mass index 244128 22.5+2.9 NS
Smoking status 694 787 <0.001
No smoking 169 685
Current smoking 286 86
Past smoking 239 16
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Table 9. Accuracy of serum pepsinogen I/II for the diagnosis of
atrophic gastritis and/or intestinal metaplasia after adjusting the
cut-off according to the H. pylori status

Best Sensitivity Specificity Area under
woff (%) (%) e
v (P-value)
Total 4.1 74 57 0.700
(<0.001)
H. pylori —ve 6.0 69 53 0.681
(<0.001)
H. pylori +ve 30 59 70 0.656
(<0.001)
B
1.04
0.8+
>
S 064
5
$ 04-
0.2
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0.0 0.2 0.4 0.6 0.8 1.0
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Fig. 6. Receiver operator characteristic (ROC) curves of the PG I/II ratio, 3.0 in H. pylori-positive subjects (A) and 6.0 in H. pylori-negative
subjects (B) for the diagnosis of atrophic gastritis. The longitudinal axis shows sensitivity and the horizontal axis the false positive rate

(1-specificity).
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The Role of Serum Pepsinogen and Gastrin Test for the Detection of Gastric Cancer in Korea

Nayoung Kim, M.D.

Department of Internal Medicine, Seoul National University Bundang Hospital, Seongnam, Korea

Serum pepsinogen {sPG) is a marker of gastric mucosal atrophy, a condition that has been associated with an increased
risk of gastric neoplasia. A low sPGI level and a low PG I/ll ratio have been associated with severe gastric atrophy,
and are frequently found in gastric cancer. Because the prevalence of gastric cancer is high in Korea, it would be
convenient if a good biomarker for gastric cancer were developed. Two studies recently investigated the efficacy of
sPG along with Helicobacter pylori (H. pylori) as a screening tool for gastric cancer. In these studies, sPG was measured
using a Latex enhanced Turbidimetric Immunoassay. We found that H. pylori 1gG status, age and gender were associated
with serum pepsinogen levels. Thus, to increase the ability of the PG I/li ratio to detect atrophic gastritis, the cutoff
value for the PG U/ll ratio should be stratified according to the H. pylori IgG status. In addition, a PG I/l ratio (<3.0),
which has been widely used as an international standard for gastric cancer, was found to be a reliable marker for
the detection of gastric dysplasia or gastric cancer, especially of the intestinal type. The efficacy of the test in Korea
was lower than the efficacy in Japan. However, the detecting power of a PG I/li ratio (=3.0) was significantly increased
in the presence of H. pylori. The rafio together with H. pylori psotivitiy could provide a means of identifying persons
at high risk of developing gastric cancer in Korea. (J Korean Gastric Cancer Assoc 2009;9:78-87)
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