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Abstract

Background: Northern Iran (Ardabil) is characterized by a high gastric cancer (GC) rate, whereas Southern Iran (Kerman and Yazd) has
a low GC rate. The aim of this study is to verify the potential for pepsinogen | and Il to detect atrophic gastritis (AG) in both high and low
risk populations for GC.

Methods: Sera of blood donors and patients with GC from Ardebil, Kerman and Yazd were used to measure levels of pepsinogen |, Il and
H. pylori IgG antibody. GC rates in these cities were determined according to the Cancer Registry and upper gastrointestinal (Gl) endoscopy
results.

Results: There were 449 subjects with an average age of 45 + 15 years. The GC rate in the endoscopy units of the hospital in Ardabil was
four times higher than Kerman or Yazd. The mean serum pepsinogen | levels did not differ between Ardabil (102 + 42.6 pg/mL), Kerman
(103.3 + 49.8 pg/mL), and Yazd (111.7 + 39 pg/mL). Pepsinogen Il levels were: 8.1 + 4.7 pg/mL (Ardabil), 7.5 £ 5.3 yg/mL (Kerman), and
7.6 £ 4.4 yg/mL (Yazd), which were not different. The H. pylori infection rates were: Ardabil (61%), Kerman (55%), and Yazd (73%). A low
ratio of pepsinogen | to Il (£3) was seen in Ardabil (1.3%), Kerman (1.9%), and Yazd (0.0%), which was not significant. A total of 51.9% of
GC patients from Ardabil had normal pepsinogen | (=70 pg/mL) levels and pepsinogen I/l ratios that were >5.

Conclusion: Serum biomarkers pepsinogen | and Il and their ratios are probably not sensitive predictors of AG in areas that have either
a high or low GC prevalence. This finding is likely related to the lack of an association between GC and advanced AG.
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Introduction

epsinogen I and II, as precursors of pepsin, are produced by

gastric mucosa and released into the gastric lumen and pe-

ripheral circulation.! The advanced inflammation of gastric
mucosa and its progression toward atrophic gastritis (AG) in the
corpus is associated with a change in serum biomarkers pepsino-
gen I and II; atrophy of corpus mucosa leads to low synthesis of
pepsinogen I and a low release of pepsinogen I into the serum.
Advanced gastric atrophy and hypo- or achlorhydrias are associ-
ated with very low levels of pepsinogen I in contrast to pepsino-
gen I, which remains elevated in serum.>* During the last decades
following the introduction of these biomarkers there has been ex-
tensive research, particularly in Japan which has used these serum
biomarkers for the early detection of gastric cancer (GC).*¢ In a
large population-based study in Japan, Miki et al., have found that
80% of all early GC detected by routine endoscopy had a level of
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serum pepsinogen I less than 70 pg/mL combined with a Pepsino-
gen I to Il ratio of less than 3.7

We have previously reported that pepsinogen II is a good marker
for the diagnosis of any type of gastritis in that it can differentiate
between subjects with gastritis from those with normal mucosa.
Additionally, the progression of gastritis to AG and pangastritis is
associated with a continual increase in serum pepsinogen II levels,
whereas the levels of pepsinogen I in the early stage of AG remain
unchanged and are normal

The end stages of advanced AG causing by H. pylori infection
is severe reversible by H. pylori eradication.”!® Thus, gastritis in
patients at risk for GC is treatable, in the absence of pre-existing
precancerous conditions such as mucosal atrophy and intestinal
metaplasia. For the purpose of GC prevention by mass eradica-
tion, the selection of infected subjects without advanced AG in
high risk areas, namely those who present with high pepsinogen
IT and normal pepsinogen I levels in their sera, seems to be im-
portant.

In Northern Iran, Ardabil is considered a high risk area for GC;
conversely, the central areas of Yazd and its neighboring province
Kerman are both areas that have low rates of GC."' Therefore, the
purpose of this study is to evaluate the pattern of serum pepsino-
gens [ and II and their potential to verify the proportion of patients
with no advanced AG in three cities (Ardabil, Kerman, and Yazd)
that have different GC rates.
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Table 1. Serum level of biomarkers and H. pylori infection rates among the studied population.

Pep*** T (ug/mL)

(95%CT: 95-111)

(95% CI: 105-118)

**Cities Kerman Yazd Ardabil

Number 152 148 149

Age (years) 45+ 14 45+ 14 45+15

Male/female 105/47 129/17 130/19
103.3 +49.8 111.7 + 39 102.5+42.6

(95% CI: 95-109)

Pep II (ng/mL)

7.5+53
(95% CI: 6.7-8.4)

7.6+4.4
(95% CI: 6.9-8.3)

8.1+4.7
(95% CI: 7.3-8.9)

Pep /11 ratio

18.1+£12.2
(95% CI: 16.2-20.1)

19.1 % 148
(95% CI: 16.7-21.5)

15.1+7.6%
(95% CI: 13.9-16.4)

H. pylori infection rate (%)

55%
(95% CI: 47.3-63)

T3%**
(95% CI: 66.1-81.3)

61%
(95% CI: 53.1-68.7)

Pep U/l ratio < 3 3/152 (1.9%) 0/148 2/149 (1.3%)
Pep I <25 (pg/mL) 2/152 (1.3%) 1/148 (0.6%) 3/149 (2%)

Pep I <25 (ug/mL) and ratio < 3 2/152 (1.3%) 0/148 1/149 (0.6%)
Pep [ < 70 (ug/mL) and ratio < 5 4/152 (2.6%) 0/148 5/149 (3.3%)

*Significant compared to Yazd Province; **Significant compared to Kerman (P < 0.001) and Ardabil (P < 0.05); ***Pep = pepsinogen.

Materials and Methods

Healthy blood donors over the age of 20 years in three cities (Ar-
dabil, Yazd, and Kerman) were the target populations during 21%
March, 2008 — 21 March, 2009. We also included 81 symptomat-
ic GC patients (56 males and 25 females) whose mean age was 65
+10.9 years in this study. Most had advanced GC. Blood samples
were obtained from each subject by voluntary blood donation.
The sera were frozen and kept at -80( until analysis. We planned
to collect sera from 150 subjects in each city; 30 from each decade
of life, beginning from age 20 up to 60 years. However due to the
lack of adequate numbers of subjects older than 60 years in the
blood transfusion centers, therefore we chose 30 persons over the
age of 60 years in each city from a non-gastroenterology hospital
ward, mainly from the hospitals’ orthopedic wards. In the main
university hospitals of all three capital cities, the diagnosis of all
subjects undergoing upper gastrointestinal (GI) endoscopies dur-
ing a one year period (21* March, 2008 until 21%* March, 2009)
was verified. Blood donors’ sera were analyzed for pepsinogen I
and II (ELISA Kits, Biohit, Helsinki, Finland) and H. pylori IgG
antibody titer (Trinity Company, Italy) by ELISA. The sera were
considered positive for H. pylori when the color extinction was
>1.1 or equivocal (0.9 and 1) and negative when the extinction
was <0.9 according to the manufacturer’s instructions. The num-
ber of subjects needed for the study was calculated on the assump-
tion that the prevalence of AG in adults from Ardabil was more
than 15%'? and in the city of Kerman or Yazd, it was less than 5%.
By a power of 90% and B of 0.10, we needed at least 120 cases
in each city. We decided to enroll 150 subjects. In addition, to
evaluate the severity of precancerous conditions associated with
GC in the high risk area, blood samples were taken from patients
diagnosed with GC, as verified by endoscopy and histologic ex-
amination in the city hospital of Ardabil. All GC patients were
symptomatic and had advanced GC. The majority had not under-
gone surgery.

Statistical analysis was performed with SPSS version 16, mean
+ SD, 95% confidence interval (CI) and t-test. P < 0.05 was con-
sidered significant. Information about the cancer incidence was
obtained from either the literature or the Cancer Registries of the
Iranian Ministry of Health and Education (MHD). The Iranian
Cancer Registry was established in 1995 in collaboration with the

International Agency for the Research of Cancer (IARC). The Ira-
nian Parliament established a law that required all physicians and
pathology centers to report all cancer cases to MHD. The Cancer
Registry information is published annually in Farsi in a Cancer
Registry book, of which the latest one is from 2007.

Results

There were 449 subjects (83 females and 366 males) whose
mean age was 45 + 15 years (19-86 years). The number of sub-
jects and their mean ages in the three cities was identical. There
were no differences in the means of pepsinogen I and II between
males and females; the concentration of pepsinogen I amongst
males was 107.8 + 42 pg/mL (95% CI: 103—112) and amongst
females, 96 + 55 pg/mL (95% CI: 85-107). The levels of pep-
sinogen Il among males was 7.4 + 4.4 pg/mL (95% CI: 7-7.9) and
among females, 8.8 £ 6.1 ug/ml (95% CI: 7.5 - 10.1).

The serum levels of pepsinogen I and II, the ratio of pepsinogen
I to IT and the H. pylori infection rate in each city as well as the
percentages of those with low pepsinogen I (<25 pg/mL) and the
percentages of those with a combination of low pepsinogen I and
low pepsinogen I to II ratio (<3 or <5) are presented in Table 1.
There was no significant difference in the serum levels of pepsino-
gen I and IT between the three cities. The mean pepsinogen I to I
ratio was significantly less in Ardabil than in Yazd and Kerman.
Few subjects had a pepsinogen I to II ratio less than 5 in Ardabil
and Kerman, while no subject had a pepsinogen I to II ratio less
than 5 in Yazd. The H. pylori infection rate was higher in the city
of Yazd compared to the other cities. When the study population
was classified into age groups of 10 year intervals, we noted a
trend of decreasing pepsinogen I and increasing pepsinogen II
levels with advancing age. Pepsinogen II levels were significantly
higher in the age groups over 30 years when compared to those
less than 30 years (Table 2). The pepsinogen I to I ratio decreased
with age and the means were significantly less among those over
the age of 50 years when compared to those less than age 40 years.

Serum pepsinogen II levels in subjects with H. pylori infection
was significantly higher (8.5 = 4.8 vs. 6.5 = 4.6ug/mL, P < 0.05)
and the pepsinogen I to Il ratio was lower (15+ 7.5 vs. 21.6 + 16.4
pg/mL, P <0.01). However, the mean pepsinogen I levels did not
differ between infected (106 =41 pg/mL) and uninfected subjects
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Table 2. Serum pepsinogen levels and ratio of pepsinogen /11 in Ardabil, Kerman, and Yazd according to age groups
(means, SD and 95% confidence intervals).

Age group 20-29 30-39 40-49 50-59 >60

(years) (N=83) (N = 85) (N=97) (N=83) (N =101)
Pepsinogen | 130 +49.8* 105 +38 99 +32 93 +36 102 +52

(pg/ml) (95% CI:119-140) (95% CI: 97-113) (95%CI: 92-105) (95% CI: 85-101) (95% CI: 91-125)

5.5+ 3.9%
(95% CI: 4.7-6.3)

7.6+44
(95% CI: 6.7-8.6)

Pepsinogen II
(ng/ml)

79+44
(95% CI: 7-8.8)

TTEDT
(95% CI: 6.9-8.6)

94+6
(95% CI: 8.1-10.6)

31.4 +18.9%
(95% CI: 27.3-35.6)

16.9 £ 8.1**
(95% CI: 15.2-18.7)

Pepsinogen I/IT
ratio

(95% CI: 13.5-16.1)

148+ 6.3 7.7+3.7

(95% CI: 6.9-8.6)

93+6.1
(95% CIL: 8.1-10.6)

*Significant compared to all other age groups (P < 0.01); **Significant compared to age groups 20-29 and more than 50 years (P < 0.05).

Table 3. Relevant findings from upper gastrointestinal (Gl) endoscopies conducted in the main university hospitals in Kerman,
Yazd, and Ardibil during 2008.

Cities Kerman Yazd Ardabil
Upper GI endoscopies (N) 2306 2027 2217
Male/female 1095/1211 1140/887 1090/1127
Duodenal ulcer 151 (6.5%) 197 (9.7%) 115 (5.1%)
Gastric ulcer 67 (2.9%) 34 (1.6%) 159 (7.1%)
Gastric cancer (GC) 46 (1.9%) 20 (0.9%) 192 (8.7%)*
Age (years) 60+ 16 69+ 16 66+4.5
Male/female 30/14 16/4 127/65
Esophageal cancer 15 (0.65%) 28 (1.3%) 35 (1.5%)
*P <0.0001 compared to other cities.

Table 4. Serum biomarkers pepsinogen |, pepsinogen Il and pepsinogen I/1l ratio in 81 patients with gastric cancer (GC) from Ardabil in relation to
tumor histologic type and localization.

Pep 1 <25 pg/L Pep | <70 pg/L &
Pepl (ug/L)*  Pep Il (ug/L)* Pep /i ratio P ,'\f(ﬁ/s)"g/ L & Pep ratio <5 Pep ratio <5
. N (%) N (%)
Histologic I‘,‘\jejtg;al 92.8+79.15 262+ 182 38424 7 (14.9%) 6 (12.8%) 23 (48.9%)
type of gastric -
cancer (GC) z‘i‘:‘;ﬁf 92.8 +90.3 24241738 42+3 4 (11.8%) 4 (11.8%) 16 (47.1%)
Mostly
proximal 86.7 = 54.95 26.2+183 43+33 1(7.1%) 1(7.1%) 7 (50%)
N=14
Tumor WL
o middle 75.7 + 63 23.8+16.5 3.6+2.6 4 (12.1%) 4 (12.1%) 18 (54.5%)
localization -
N=33
Mostly
distal 111.9+ 105.7 26.5+19.6 425424 6 (17.6%) 5(14.7%) 14 (41.2%)
N=34
Total (n = 81) 92.8+835 254 +17.9 4+26 11 (13.6%) 10 (12.3%) 39 (48.1%)
*(Mean + 1SD)

(104 + 49 pg/mL). The percentage of subjects with pepsinogen I
levels <25 pg/mL alone or in combination with pepsinogen I to 11
ratios less than 5 or 3, or the percentage of those with pepsinogen I
levels <70 pg/mL in combination with pepsinogen ratio I to II <5,
as a sign of severe stage advanced AG"'* were low and did not
differ among the three populations. The diagnoses of all patients
who underwent upper GI endoscopies in the main hospitals of the
three cities and the incidences of GC for males and females during
the study period are given in Table 3.

The levels of pepsinogen I, pepsinogen II and pepsinogen I to II
ratio in the sera of 81 GC patients and their relation to histological
type and the localization of tumor in stomach as well as the num-
ber of subjects with low pepsinogen I alone or combined with low
pepsinogen I to Il ratio are given in Table 4. The serum levels of
pepsinogen I and II were not different between two types of GC
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and those with different localization in the stomach. Twelve point
three percent (12.3%) of GC patients had signs of very advanced
of atrophic gastritis and 48.1% of them had any type of AG. This
means that more than half of the GC patients in Ardabil had no
AG according to the levels of the serum biomarkers.

The city of Ardabil had the highest rate of GC and gastric ulcers
compared to Kerman and Yazd. The rate of GC among all subjects
who underwent endoscopies in Ardabil was 4 times higher than
Kerman and 9 times higher than Yazd. According to the Cancer
Registry data of the Ministry of Health, the ASR/100.000 for GC
in Ardabil is 49.1 for males and 21.5 for females. In Kerman, the
rate is 10.2 for males and 5.1 for females.''® The ASR/100.000
for GC in Yazd is 8.35 for males and 6.75 for females during 2006
—2007.'¢



Discussion

H. pylori infection plays a pivotal role in the development of
gastritis and its advanced type AG. GC may develop in the ma-
jority of cases as a result of AG under the influences of various
genetic end environmental factors.!” A recent meta-analysis study
has shown long-term reduction of GC following the eradication
of H. pylori in comparison with a control group.'® The prevention
of GC is probably an achievable goal with the eradication of H.
pylori infection and is indicated in those areas with high an inci-
dence of GC, as recommended by Asian guidelines.!” However,
few individuals infected with H. pylori develop GC. Therefore,
mass eradication of H. pylori infection in at risk population can
benefit only a small number of susceptible patients. Mass eradica-
tion of H. pylori is not advantageous for a substantial part of those
who do not develop GC and may cause patients to suffer from the
side effects of therapy as well as the potential for development
of bacterial resistance, in addition to causing an additional finan-
cial burden for the society. Among the population at risk, we must
therefore select those affected by pangastritis or predominant cor-
pus gastritis who present with either no atrophy or less advanced
atrophy and/or no intestinal metaplasia. Serum biomarkers are
suitable for selecting that proportion of the population character-
ized by a normal pepsinogen I level with no sign of advanced
atrophy but with a remarkable increase of serum pepsinogen II as
a sign of diffuse gastritis or pangastritis.®

Advanced AG is reported to be very common in countries that
have a high GC prevalence. In a comparative study with age-
matched consecutive patients from the endoscopy units of Leeds
and Tokyo, it has been shown that the Japanese subjects had prev-
alent, more severe gastritis and more predominant corpus gastritis
than those from the United Kingdom.? In Portugal, which has a
high GC prevalence, the rate of endoscopically diagnosed AG is
36.3%, while it is 8.3% in Mozambique that has a low prevalence
of GC, although the rate of H. pylori infection is high in both
countries.???

In Iran, as shown in our study, GC was diagnosed four and nine
times more in the endoscopy unit of Ardabil compared to Kerman
and Yazd, respectively, during a one year period. The endoscopy
units of the hospitals in all three cities are the largest endoscopy
units in these capital provinces, where the majority of middle and
lower economic status patients are referred for endoscopic proce-
dures. According to the Cancer Registry of these provinces, !9
the GC incidence is four times greater in Ardabil than Kerman
and Yazd. These differences in GC incidence should be associated
with a different prevalence of AG in these cities.

The mean levels of pepsinogen I and II did not differ amongst
populations of the same mean ages in Ardabil, Kerman and Yazd,
although the prevalence of GC was remarkably high in Ardabil.'?
No corresponding studies exist from other cities concerning the
prevalence of AG. In all Iranian provinces, the H. pylori infection
rate is high and not related to areas that have a high prevalence of
GC.23—24

Serum pepsinogen I levels were higher in the age group less than
30 years compared with those in older groups. The pepsinogen
IT levels have shown a trend toward a non-significant increase
and the pepsinogen I to II ratio to a significant decrease in Ard-
abil when compared to Kerman and Yazd. It seems that each of
the two serum biomarkers alone or their combination with a low
pepsinogen I to II ratio is not sensitive enough to diagnosis AG.

A. Mohamadkhani, S. Darvish Moghaddam, H. Salmanroghani, et al.

However, the ratio can show the trend of progression of gastritis
with increasing age. Our results contradict the results by Stem-
mermann et al. who have reported a fourfold higher rate of low
pepsinogen I levels in the sera of Japanese subjects to Hawaiian
subjects of the same age.” The Japanese population was shown
to have a fourfold higher incidence of GC when compared to the
Hawaiian population. However, the number of subjects studied in
Hawaii (n = 43) was lower than in Japan (n = 150). Additionally,
the sensitivity of the pepsinogen I measured by radioimmunoas-
say to detect extensive intestinal metaplasia was 36.4%, very low
in this study.

A high percentage of GC patients in Ardabil have normal level
of pepsinogen I and a pepsinogen I to II ratio. This can mean that
ahigh number of GC patients in this area had no remarkable pre-
cancerous conditions as observed in some countries. Genta et al.
have found normal gastric mucosa in a quarter of the patients with
GC in Switzerland.? This fact may diminish the importance of the
measurement of serum biomarkers in areas where the proportion
of GC with no advanced AG is quite high.

In the group with subjects older than 60 years that were selected
from orthopedic wards, the possibility of increased pepsinogens
in their sera due to NSAIDS intake could not be excluded. How-
ever, as all subjects in this age group were mostly from the ortho-
pedic wards of hospitals in the three cities, the pepsinogen levels
were compared and evaluated together.

In conclusion, identifying the proportion of AG in at-risk popu-
lations is not possible by the pepsinogen I level and ratio of pep-
sinogen I to II in this area, as claimed by Kekki et al.”’” The low
sensitivity of serum biomarkers for the diagnosis of AG has been
confirmed by other authors, as well.®*! Furthermore, GC could
occur in some areas with no necessary development of precancer-
ous conditions.

Disclosure Statement: There is no conflict of interest

Acknowledgment

We thank Dr. F. Esfahani (Shariati Hospital, Dept. of Communi-
ty Medicine) for her assistance with statistical analysis and Mrs.
M. Letafatnedjad for her technical assistance.

References

1. Samloff IM, Liebman WM. Cellular localization of the group II pep-
sinogens in human stomach and duodenum by immunofiuorescence.
Gastroenterology. 1973; 65: 36 —42.

2. Samloff IM, Varis K, Thamaki T, Siurala M, Rotter JI. Relationships
among serum pepsinogen I, serum pepsinogen 11, and gastric mucosal
histology. A study in relatives of patients with pernicious anemia. Gas-
troenterology. 1982; 83: 204 — 209.

3. Samloff IM. Pepsinogens I and II: purification from gastric mucosa
and radioimmunoassay in serum. Gastroenterology. 1982; 82: 26 —
33.

4. iki K, Ichinose M, Kakei N, Yahagi N, Matsushima M, Tsukada S, et
al. The clinical application of the serum pepsinogen I and II levels as
a mass screening method for gastric cancer. Adv Exp Med Biol. 1995;
362: 139 — 143.

5. Kitahara F, Kobayashi K, Sato T, Kojima Y, Araki T, Fujino MA. Ac-
curacy of screening for gastric cancer using serum pepsinogen con-
centrations. Gut. 1999; 44: 693 — 697.

6. Oishi Y, Kiyohara Y, Kubo M, Tanaka K, Tanizaki Y, Ninomiya T,
et al. The serum pepsinogen test as a predictor of gastric cancer: the
Hisayama study. Am J Epidemiol. 2006; 163: 629 — 637.

7. Miki K, Fujishiro M, Kodashima S, Yahagi N. Long-term results

Archives of Iranian Medicine, Volume 16, Number 4, April 2013 211



10.

11.

13.

14.

15.

16.

18.

19.

of gastric cancer screening using the serum pepsinogen test method
among an asymptomatic middle-aged Japanese population. Dig En-
dosc. 2009; 21: 78 — 81.

Haj-Sheykholeslami A, Rakhshani N, Amirzargar A, Rafiee R, Sha-
hidi SM, Nikbin B, et al. Serum pepsinogen I, pepsinogen II, and gas-
trin 17 in relatives of gastric cancer patients: comparative study with
type and severity of gastritis. Clin Gastroenterol Hepatol. 2008; 6:
174 - 179.

Wong BC, Lam SK, Wong WM, Chen JS, Zheng TT, Feng RE, et
al. Helicobacter pylori eradication to prevent gastric cancer in a high-
risk region of China: a randomized controlled trial. JAMA. 2004; 291:
187 —194.

Cheung TK, Wong BC. Treatment of Helicobacter pylori and preven-
tion of gastric cancer. J Dig Dis. 2008; 9: 8 — 13.

Sadjadi A, Malekzadeh R, Derakhshan MH, Sepehr A, Nouraie M,
Sotoudeh M, et al. Cancer occurrence in Ardabil: results of a popu-
lation-based cancer registry from Iran. Int J Cancer. 2003; 107: 113
—118.

Malekzadeh R, Sotoudeh M, Derakhshan MH, Mikaeli J, Yazdan-
bod A, Merat S, et al. Prevalence of gastric precancerous lesions in
Ardabil, a high incidence province for gastric adenocarcinoma in the
northwest of Iran. J Clin Pathol. 2004; 57: 37 — 42.

Sipponen P, Ranta P, Helske T, Kaariainen I, Maki T, Linnala A, et
al. Serum levels of amidated gastrin-17 and pepsinogen I in atrophic
gastritis: an observational case-control study. Scand J Gastroenterol.
2002; 37: 785 —-791.

Knight T, Wyatt J, Wilson A, Greaves S, Newell D, Hengels K, et al.
Helicobacter pylori gastritis and serum pepsinogen levels in a healthy
population: development of a biomarker strategy for gastric atrophy in
high risk groups. Br J Cancer. 1996; 73: 819 — 824.

Sadjadi A, Zahedi M, moghadam SD, Nouraie M, Alimohammadian
M, Ghorbani A, et al. The first population-based cancer survey in Ker-
man Province of Iran. Iranian J Publ Health. 2007; 36: 26 — 34.
Iranian Annual of National Cancer Registration Report 2006-2007.
Ministry of Healt and Medical Education, Islamic Republic Iran.
Correa P. Human gastric carcinogenesis: a multistep and multifacto-
rial process--First American Cancer Society Award Lecture on Cancer
Epidemiology and Prevention. Cancer Res. 1992; 52: 6735 — 6740.
Fuccio L, Zagari RM, Eusebi LH, Laterza L, Cennamo V, Ceroni L,
et al. Meta-analysis: can Helicobacter pylori eradication treatment
reduce the risk for gastric cancer? Ann Intern Med. 2009; 151: 121
—128.

Fock KM, Katelaris P, Sugano K, Ang TL, Hunt R, Talley NJ, et al.
Second Asia-Pacific Consensus Guidelines for Helicobacter pylori in-
fection. J Gastroenterol Hepatol. 2009; 24: 1587 — 1600.

212 Archives of Iranian Medicine, Volume 16, Number 4, April 2013

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Pepsinogen | and Il in Gastric Cancer Prediction

Naylor GM, Gotoda T, Dixon M, Shimoda T, Gatta L, Owen R, et al.
Why does Japan have a high incidence of gastric cancer? Comparison
of gastritis between UK and Japanese patients. Gut. 2006; 55: 1545
—1552.

Peleteiro B, Carrilho C, Modcoicar P, Cunha L, Ismail M, Guisseve
A, et al. Chronic atrophic gastritis, Intestinal Metaplasia, Helicobacter
pylori Virulence, ILIRN polymorphisms, and smoking in dyspepsic
patients from Mozambique and Portuga. Helicobacter. 2009; 14: 306
—308.

Carrilho C, Modcoicar P, Cunha L, Ismail M, Guisseve A, Lorenzoni
C, et al. Prevalence of Helicobacter pylori infection, chronic gastritis,
and intestinal metaplasia in Mozambican dyspeptic patients. Virchows
Arch. 2009; 454: 153 — 160.

Massarrat S, Saberi-Firoozi M, Soleimani A, Himmelmann GW,
Hitzges M, Keshavarz H. Peptic ulcer disease, irritable bowel syn-
drome, and constipation in two populations in Iran. Eur J Gastroen-
terol Hepatol. 1995; 7: 427 — 433.

Nouraie M, Latifi-Navid S, Rezvan H, Radmard AR, Maghsudlu M,
Zaer-Rezaii H, et al. Childhood hygienic practice and family educa-
tion status determine the prevalence of Helicobacter pylori infection
in Iran. Helicobacter. 2009; 14: 40 — 46.

Stemmermann GN, Ishidate T, Samloff IM, Masuda H, Walsh JH, No-
mura A, et al. Intestinal metaplasia of the stomach in Hawaii and Ja-
pan. A study of its relation to serum pepsinogen I, gastrin, and parietal
cell antibodies. Am J Dig Dis. 1978; 23: 815 — 820.

Genta RM, Pusztaszeri M. The gastric mucosa in gastric cancer pa-
tients in a low-incidence area. Eur J Gastroenterol Hepatol. 2006; 18:
1085 —1093.

Kekki M, Samloff IM, Varis K, Thamaki T. Serum pepsinogen I and
serum gastrin in the screening of severe atrophic corpus gastritis.
Scand J Gastroenterol Suppl. 1991; 186: 109 — 116.

Ricci C, Vakil N, Rugge M, Gatta L, Perna F, Osborn JF, et al. Sero-
logical markers for gastric atrophy in asymptomatic patients infected
with Helicobacter pylori. Am J Gastroenterol. 2004; 99: 1910 — 1915.
Sitas F, Smallwood R, Jewell D, Millard PR, Newell DG, Meuwis-
sen SG, et al. Serum anti-Helicobacter pylori IgG antibodies and pep-
sinogens A and C as serological markers of chronic atrophic gastritis.
Cancer Epidemiol Biomarkers Prev. 1993; 2: 119 — 123.

Inoue M, Kobayashi S, Matsuura A, Hamajima N, Tajima K, Tomi-
naga S. Agreement of endoscopic findings and serum pepsinogen lev-
els as an indicator of atrophic gastritis. Cancer Epidemiol Biomarkers
Prev. 1998; 7: 261 — 263.

Ley C, Mohar A, Guarner J, Herrera-Goepfert R, Figueroa LS, Halperin
D, et al. Screening markers for chronic atrophic gastritis in Chiapas,
Mexico. Cancer Epidemiol Biomarkers Prev. 2001; 10: 107 — 112.



