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ABSTRACT
Background: Gastric cancer is one of the most common cancers with high mortality. In Iran, the high-risk regions include Northern and 
Northwestern parts. The aim of this study was to assess the operative link on gastritis assessment- and operative link on gastric intes-
tinal metaplasia-based staging in patients with upper gastrointestinal symptoms.
Methods: Totally, 345 patients underwent upper gastrointestinal endoscopy. Also, the status of Helicobacter pylori infection was evalu-
ated using rapid urease test and histological method. Moreover, histological changes were assessed using the Update Sydney System. 
The operative link on gastritis assessment- and operative link on gastric intestinal metaplasia-based stages of 0-II were considered as 
low-risk stages and stages III and IV were considered as high-risk stages.
Results: Most of the patients were lower than 60 years (245 patients, 71%), and 71.9% of our patients had H. pylori infection. The 
frequency of atrophic gastritis and intestinal metaplasia was 44.9% and 25.2%, respectively (P < .001). Eleven patients (73.7%) with 
gastric adenocarcinoma had a low risk and 2 patients with low-grade dysplasia had a high risk of operative link on gastritis assessment 
and operative link on gastric intestinal metaplasia. Almost, 62.5% of gastric cancer patients with an intestinal type of gastric adeno-
carcinoma were at low-risk stages.
Conclusions: Although high stages of operative link on gastritis assessment and operative link on gastric intestinal metaplasia need 
further follow-up, lower stages of atrophy or intestinal metaplasia also require follow-up. Furthermore, operative link on gastritis assess-
ment method in detecting a greater number of patients who need follow-up is more successful and profitable.
Keywords: Endoscopy, gastritis, Helicobacter pylori, OLGA, OLGIM

INTRODUCTION
Gastric cancer is one of the most common cancers with 
high mortality.1 Its incidence and prevalence are high 
(989 000 cases per year, 7.8% of all cancers) and is at 
fourth place after pulmonary, breast, and colorectal can-
cers.2 In Iran, the high-risk regions include Northern and 
Northwestern parts, while southern parts have the low-
est incidence and other parts have low to moderate risk.3 
Based on the study in 5 provinces of Ardabil, Guilan, 
Mazandaran, Golestan, and Kerman, gastric cancer was 
the most prevalent cancer in men (22.5%) and the sec-
ond prevalent cancer in women (9.3%). Moreover, Guilan 
and Ardabil provinces are high at-risk regions for gastric 
cancer.4,5 Gastric cancer can be classified as intestinal 
and diffuse forms with distinct morphologic, epidemio-
logic, pathologic, and genetic characteristics.6 Intestinal 

form is associated with environmental and dietary 
factors plus Helicobacter pylori infection and is mostly 
seen in regions with a high prevalence of gastric cancer.7 
On  the  other  hand, 2 staging systems called operating 
link for gastritis assessment (OLGA) and operating link  
for gastric intestinal metaplasia (OLGIM) were introduced 
by an international group of gastroenterologists and 
pathologists to evaluate the lesions and predict the risk 
of cancer progression.8,9

The H. pylori-related gastric atrophy and intestinal meta-
plasia (IM) are the known risk factors of gastric can-
cer,10 and it has been expressed that gastritis staging can 
be a reliable indicator of cancer risk.11 Therefore, we aimed 
to evaluate the results of OLGA- and OLGIM-based stag-
ing systems in patients with gastrointestinal complaints 
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in the Guilan province of Iran as it is an area with a high 
risk of gastric cancer and a high prevalence of H. pylori 
infection.

MATERIALS AND METHODS
Patients
The sample size of this cross-sectional study was set as  
345 by considering P = .56, α = 0.05, d (the minimum 
absolute size difference) = 0.05. Thus, all patients with 
age 20-70 years who were referred to the outpatient of 
Gastrointestinal and Liver Disease Research Center of Razi 
Hospital affiliated to Guilan University of Medical Sciences 
due to gastrointestinal symptoms and need endoscopy 
were included. Patients with pregnancy, upper gastro
intestinal (GI) surgery, other non-GI cancers, chronic 
hepatic, renal, pulmonary failures, unstable hemodynamic, 
and previous treatment of H. pylori infection were excluded. 
The protocol of this study was approved by a local ethi-
cal committee of Guilan University of Medical Sciences  
(No. IR.GUMS.REC.1395.270) and was based on the 
Declaration of Helsinki. Informed consent was obtained 
from all patients, and all securities were applied to their data.

Endoscopy Procedure and Biopsy Collection
Gastroscopy was performed with Olympus video endo-
scopes (Olympus Optical Co., Ltd., GIF type V, Hamburg, 
Germany) in the standard manner. Six biopsy samples 
were obtained from dyspeptic patients with endoscopy 
indications based on the Updated Sydney System. Two A1 
and A2 samples were collected from the antrum at a 3-cm 
distance from the pyloric ring in both lesser and greater 
curvature sides. The A3 biopsy was obtained from incisura 
angularis. Two C1 and C2 samples were obtained from the 
corpus part at lesser and greater curvatures of mid-body, 
4 cm distal to the gastroesophageal junction (Figure 1). All 
samples were stored in 10% buffer formalin solution, sep-
arately. The sixth sample was taken from the non-oxyntic 
part of the antrum to evaluate H. pylori infection by rapid 
urease test (RUT).

Pathology and RUT samples were taken from the sub-
jects. If the RUT was positive, treatment was started 
immediately. Therefore, a positive RUT was sufficient to 
begin treatment. But if the RUT was negative, we waited 
for the pathology response to start treatment.

Evaluations
Formalin-fixed tissues were sectioned and stained with 
hematoxylin and eosin12 and Giemsa stain to recognize 
H. pylori density. Biopsy specimens were evaluated and 

reviewed by 2 blinded expert pathologists for giving a his-
tological diagnosis. Samples were analyzed and compared. 
Kappa value (overall agreement) between 2 pathologists 
was 0.96 (95% CI 0.98-0.94). The discrepancy between 
the pathologists was resolved by consensus or a third 
pathologist.

Gastric atrophy and IM were scored based on OLGA 
(Table 1) and OLGIM (Table 2) staging system, respec-
tively. Stages III and IV in both OLGA and OLGIM systems 
were considered as high-risk stages.

Statistical Analysis
Histopathological stages and H. pylori status were the 
main variables, while age and gender were the sec-
ondary variables. All data were expressed as mean and 
standard deviation for quantitative data and frequency 

Figure 1.  The place of obtained biopsy samples from 
dyspeptic patients.

Table 1.  Operative Link on Gastritis Assessment Staging

Corpus

Atrophy Score No Mild Moderate Severe

Antrum No Stage 0 Stage I Stage II Stage II

Mild Stage 1 Stage I Stage II Stage III

Moderate Stage II Stage II Stage III Stage IV

Severe Sage III Stage III Stage IV Stage IV
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(percentage) for qualitative data and analyzed using sta-
tistical package for the social sciences (SPSS) version 
16.0. The chi-square and 2 independent sample t-tests 
were used to find significant differences (P < .05).

RESULTS
In the present study, 204 women (59.1%) and 141 men 
(40.9%) were included with a mean age of 53.5 ± 15.2 
years, and the most prevalent age range was 50-60 years 
(102 patients, 29.5%). The prevalence of atrophic gastri-
tis based on OLGA staging and IM based on OLGIM stag-
ing was 44.9% and 25.2%, respectively (P = .001). Also, 
atrophic gastritis and IM were more prevalent in men than 
women (52.4% vs. 39.7% and 32.6% vs. 20.7%, respec-
tively). The distribution of atrophic gastritis and IM in dif-
ferent age ranges is presented in Figure 2.

The prevalence of S0 based on OLGA staging in women 
and men was 60.3% and 47.5%, respectively. Also, the 
prevalence of S0 based on OLGIM staging in women and 
men was 79.9% and 67.4%, respectively. Thus, S0 was 
more prevalent in OLGA and OLGIM. Distribution of the 
patients by gastritis stage was reported in Table 3.

In this study, gastric intestinal adenocarcinoma was more 
prevalent than other pathological findings.

High-risk stages (III and IV) of OLGA and OLGIM were 
detected in 4.3% and 4% of patients, respectively 
(P > .05) while none of them had an age lower than 
40 years. The most prevalent causes of referring were 
dyspepsia (61.8%), gastrointestinal bleeding (11.6%), 
reflux (9.8%), iron deficiency (8.1%), chronic diarrhea 
(3.5%), familial history of IM (2.3%), familial history of 
cancer (1.7%), and dysphagia (1.2%). High-risk stages of 
OLGA and OLGIM were detected in 50% of patients with 
familial history of IM, 25% of patients with dysphagia, 
7.1% of cases with iron deficiency, and 2.9% of dyspeptic 
patients.

Data about low and high-risk stages on OLGA and 
OLGIM-based staging in patients with different endo-
scopic and pathologic findings are presented in Table 4. 
As seen, high-risk stages were not detected in patients 
with normal endoscopic findings, duodenal ulcer, reflux, 
and antral polyp. Although significant differences were 
seen in the patients with duodenal ulcer, gastric ulcer, 
and reflux based on OLGA staging (P = .03), no significant 
differences were detected between high- and low-risk 
stages in neither OLGA nor OLGIM staging in different 
categories of endoscopic findings (P > .05). There were 
no significant associations between low- and high-risk 
stages of OLGA and OLGIM with the status of H. pylori 
infection (P = .3 and P = .5, respectively). However, higher 
stages of OLGA and OLGIM were rare in patients with 
negative H. pylori infection and were 3.1% and 2.1%, 
respectively.

About the status of H. pylori infection, there was a sig-
nificant association between male gender and positive 
infection when 78.8% of men and 67.2% of women were 
positive (P = .01). Distribution of H. pylori infection based 
on age, the cause of referral, endoscopic and pathological 
findings are presented in Figure 3. As seen, a significant 
association was seen between lower age and negativity 
of H. pylori infection (P = .003). Also, in a positive signifi-
cant relationship, all patients who suffered from gastric 
intestinal-type adenocarcinoma had H. pylori infection.

Table 2.  Operative Link on Gastric Intestinal Metaplasia Staging

Corpus

Intestinal Metaplasia Score No Mild Moderate Severe

Antrum No Stage 0 Stage I Stage II Stage II

Mild Stage 1 Stage I Stage II Stage III

Moderate Stage II Stage II Stage III Stage IV

Severe Sage III Stage III Stage IV Stage IV

Figure 2.  Percentage of patients with atrophic gastritis based on 
OLGA staging and intestinal metaplasia based on OLGIM staging in 

different age categories.
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DISCUSSION
In the present study, the results of OLGA and OLGIM-
based staging systems in the patients with gastrointesti-
nal complaints in an area with a high risk of gastric cancer 

and a high prevalence of H. pylori infection were evalu-
ated. We found a likeness between the 2 staging meth-
ods in higher stages in addition to the high frequency of 
H. pylori infection. Also, most of the patients with certain 

Table 3.  Distribution of the Patients by Gastritis Stage

Stage OLGA Staging OLGIM Staging

Demographic 
profile S0 S1 S2 S3 S4 P S0 S1 S2 S3 S4 P

Gender, n (%)

  Female 123 
(60.3)

66 
(32.4)

9 (4.4) 5 (2.5) 1 (0.5) .02 163 
(79.9)

34 (16.7) 2 (1) 4 (2) 1 (0.4) .05

  Male 67 (47.5) 49 
(34.8)

17 (12.1) 5 (3.5) 3 (2.1) 95 (67.4) 33 (23.4) 6 (4.3) 5 (3.5) 2 (1.4)

Age (years), n (%)

  <40 33 (70.2) 13 (27.7) 1 (2.1) 0 (0) 0 (0) .01 43 (91.5) 4 (8.5) 0 (0) 0 (0) 0 (0) .005

  40-50 57 (59.4) 31 (32.3) 4 (4.2) 4 (4.2) 0 (0) 78 (81.2) 12 (12.5) 2 (2.1) 4 (4.2) 0 (0)

  50-60 48 (47.1) 43 (42.1) 9 (8.8) 2 (2) 0 (0) 72 (70.6) 26 (25.5) 3 (2.9) 1 (1) 0 (0)

  >60 52 (52) 28 (28) 12 (12) 4 (4) 4 (4) 65 (65) 25 (25) 3 (3) 4 (4) 3 (3)
OLGA, operating link for gastritis assessment; OLGA, operating link for gastric intestinal metaplasia.

Table 4.  Frequency (Percentage) of Low- and High-Risk Patients Based on OLGA and OLGIM Staging in Different Categories of 
Endoscopic Findings

Parameters (n)

OLGA Staging OLGIM Staging

Low Risk High Risk Low Risk High Risk

Endoscopic findings n (%)

  Erosive gastrodeodenopathy (n = 259) 250 (96.5) 9 (3.5) 252 (97.9) 8 (3.1)

  Gastric ulcer (n = 27) 24 (88.9) 3 (11.1) 24 (88.9) 3 (11.1)

  Duodenal ulcer (n = 20) 20 (100) 0 (0) 20 (100) 0 (0)

  Reflux esophagitis (n = 17) 17 (100) 0 (0) 17 (100) 0 (0)

  Antral polyp (n = 7) 7 (100) 0 (0) 7 (100) 0 (0)

  Esophageal infiltrative lesion (n = 2) 1 (50) 1 (50) 1 (50) 1 (50)

Pathological findings, n (%)

  Gastric intestinal adenocarcinoma (n = 8) 8 (100) 0 (0) 8 (100) 0 (0)

  Hyperplastic polyp (n = 7) 7 (100) 0 (0) 7 (100) 0 (0)

  Gastric diffuse adenocarcinoma (n = 3) 3 (100) 0 (0) 3 (100) 0 (0)

  Esophageal SCC (n = 2) 1 (50) 1 (50) 1 (50) 1 (50)

  Low-grade dysplasia (n = 2) 0 (0) 2 (100) 0 (0) 2 (100)

Helicobacter pylori status n (%)

  Positive (n = 248) 237 (95.6) 11 (4.4) 238 (96) 10 (4)

  Negative (n = 97) 94 (96.9) 3 (3.1) 95 (97.9) 2 (2.1)
SCC, squamous cell carcinoma; OLGA, operating link for gastritis assessment; OLGA, operating link for gastric intestinal metaplasia.
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cancers had lower stages in both staging methods which 
confirmed this note that patients with all stages of OLGA 
and OLGIM need follow-up.

Early screening, diagnosis, and treatment of gastric can-
cer in high-risk populations is an effective preventive 
method to decline related mortality.13 The risk factors 
of gastric cancer are family history, type III incomplete 
IM, and the extent of preneoplastic changes.14 A Korean 
study showed that the extent and presence of IM can 
increase the risk of gastric cancer, and each stage of 
OLGIM and III-IV OLGA can be an independent risk fac-
tor for gastric cancer.15 A multicenter study carried out in 
Spanish revealed that incomplete IM was a risk factor for 
gastric cancer.16 In an Italian cohort study, family history 
increases the risk of gastric cancer.17

It has been reported that the extent and place of muco-
sal atrophy and IM which are evaluated by OLGA and 
OLGIM staging methods are related to the risk of gastric 

cancer.18,19 Also, chronic gastritis along with H. pylori infec-
tion is a vital and important step in the oncogenic process 
of gastric cancer. It is confirmed as evidence-based that 
atrophic gastritis is a primary risk factor for the intesti-
nal type of gastric cancer.20 However, there is some con-
troversy about the impacts of these 2 staging methods. 
Operative link on gastritis assessment and OLGIM meth-
ods diagnosed atrophy and IM in 44.9% and 25.2% of our 
patients. This difference is mostly due to the more diag-
nostic efficacy of OLGA in the early stages (S1) of gastritis 
which cannot be detected by OLGIM. Rugge and collabo-
rators21 reported that gastritis OLGA staging consistently 
carries the same unfavorable prognostic message as types 
II and III IM.21 In a population-based screening of early 
cancers, the prevalence of precancerous gastric lesions 
in an area in Shandong province of China was evaluated. 
Among 3433 patients with age of 35-64 years, chronic 
atrophic gastritis and IM were seen in 98% and 33%of 
patients, respectively,22 which is higher than our results 
about atrophic gastritis but near to our found value about 

Figure 3.  The frequency of patients with and without H. Pylori infection based on age, the cause of referral, endoscopic and pathological 
findings. Black bar, positive infection; White bar, negative infection.
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IM. In another study conducted in the Netherlands to 
analyze the gastric cancer risk in patients with prema-
lignant gastric lesions, 24% of patients were diagnosed 
with atrophic gastritis, while 67% of their population had 
IM23 which is more similar to our results than China study. 
In an Italian study performed on 93 patients with dys-
pepsia in an area with a high risk of gastric cancer, 89.2% 
were low stages of OLGA and 10.8% were stage III or IV 
of OLGA18 which are approximately similar to our find-
ings of 95.7% and 4.3%, respectively. Furthermore, the 
associations between endoscopic gastric atrophy stages 
III and IV OLGA gastritis and extensive IM with pathologic 
characteristics were evaluated by Quach and coworkers 
in a cross-sectional study of 280 patients with functional 
dyspepsia. They found that stage III and IV OLGA and 
extensive IM were categorized in patients with moderate 
to severe endoscopic gastric atrophy, and thus assessing 
the severity of gastric atrophy by endoscopy could help 
to monitor and prevent gastric cancer.24 In addition, it has 
been reported that OLGA high-stage gastritis was associ-
ated with gastric dysplasia and was mostly diagnosed in 
patients with moderate to severe gastric atrophy.25

H. pylori is a Gram-negative bacterium which causes gas-
tritis and peptic ulcer and is also considered as a risk factor 
for gastric adenocarcinoma.26 The prevalence of H. pylori 
infection in Iranian population was reported between 
13% in Birjand27 and 82% in Shiraz28 with the overall 
infection rate estimated as 54%.29 In the Northern prov-
ince of Iran, this prevalence rate is higher and reported 
as 78% of males and 82% of females in Babol,30 89% in 
Ardabil,31,32 and 69% in Tehran.33 In the present study, we 
found H. pylori infection in 78.8% of males and 67.2% of 
females (overall rate 72%) and the lowest prevalence was 
in patients with age lower than 40 years (61.7%) which are 
approximately similar to previous reports.28,30,33 In a study 
from Korea which aimed to evaluate the distribution of 
OLGA and OLGIM staging by age and H. pylori infection 
status, the overall rate of H. pylori infection was reported 
as 59%. Moreover, older age groups had a significantly 
higher proportion of stage III and IV of OLGA and OLGIM 
stages, and old age and H. pylori infection were indepen-
dent risk factors for both high-risk OLGA and OLGIM 
stages. Additionally, high-risk OLGA and OLGIM stages 
were rare in the H. pylori-negative group and age lower 
than 40 years.34 We found no high-risk stages of OLGA 
and OLGIM in patients with ages lower than 40 years, 
and similar to their study, the prevalence of high stages 
was increased by age in our study. H. pylori infection and 
higher age are independent risk factors for gastric cancer, 
and based on our findings of the uncommon existence of 

stages III and IV of OLGA and OLGIM in the age lower than 
40 years, therefore, it seems that treatment of H. pylori 
infection at the age of 40 years can decrease the risk of 
gastric cancer.

We found 20 cases of duodenal ulcer that all of them had 
low stages of OLGA and OLGIM. In 27 cases with gastric 
ulcers, 24 cases had low stages of OLGA and OLGIM and 
the other 3 cases with high stages also had gastric intes-
tinal adenocarcinoma. These findings are similar to those 
found by Rugge et al18 who reported that all patients with 
duodenal ulcer had stage 0 OLGA, while 2 cases of low-
grade gastric intraepithelial neoplasia were seen and both 
were associated with stage III OLGA.18 Fassan and collab-
orators35 also found that all cases with IM which lead to 
dysplasia had higher stages of OLGA in the primary endo-
scopic evaluation.35

Capelle and coworkers36 reported that from 20 cases 
of gastric cancer among 125 patients followed up for 
6 years, 10 cases had intestinal-type gastric cancers 
(5 cases with high-risk stages of OLGA and OLGIM) and 
other 10 cases had diffuse gastric cancer (1 case was clas-
sified in stage III-IV of both OLGA and OLGIM, whereas 
9 cases were classified in stage 0-II of both OLGA and 
OLGIM).36 Similarly, in our study, 11 cases of gastric ade-
nocarcinoma were found, and among them, 8 patients 
had an intestinal-type and 3 others had the diffuse type 
of cancer, and totally, 27.3% had stage III or IV of both 
OLGA and OLGIM staging methods. Conspicuously, 
molecular survey to have a better and certain result is 
recommended.37,38

The patients with extensive IM and/or extensive atrophy 
family history of gastric cancer2, incomplete IM3, auto-
immune gastritis, or persistent H. pylori infection should 
be followed by endoscopy surveillance every 3 years. For 
patients with atrophic gastritis or IM with mild to moder-
ate atrophy only in the antrum, or no IM, surveillance is 
not needed. If atrophy or IM in both antrum and corpus 
was accompanied by a first-degree family history of gas-
tric cancer, endoscopic surveillance should be performed 
every 1-2 years.14

Our suggestion is the patients aged above 40 years 
should follow with endoscopy with each stage of OLGA 
and OLGIM.

Several and controversial studies have shown that the 
high stages of OLGA and OLGIM gastric carcinoma clas-
sification are important, but there are no meta-analytic 
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studies on the importance of LGA and OLGIM system 
accuracy.18,36 It is evident that the OLGA and OLGIM clas-
sifications have significant clinical value in screening for 
gastric carcinoma and precancerous lesions. However, 
follow-up intervals of people with precancerous lesions 
are discussed. Patients with extensive IM and/or exten-
sive atrophy should be followed by endoscopy surveil-
lance. But according to the new recommendation in 
Japanese and Chinese populations, for patients with 
none/very mild/mild gastritis, surveillance should be per-
formed every 3 years, for patients with moderate atrophic 
gastritis, every 2 years, and for patients with extensive 
IM and/or extensive atrophy, should be performed every 
1 year.39,40

Limitations
Despite our findings, this study has 2 important limita-
tions. First, we only evaluated the patients who were 
referred to the hospital which can interfere with our out-
comes. Second, other uncommon gastritis such as auto-
immune gastritis, which is uncommon, was not evaluated.

CONCLUSION
Although with an increase of OLGA and OLGIM-based 
stages, the risk of a gastric intestinal type of cancer is 
increased, just using OLGA and OLGIM-based staging is 
not completely applicable in the regions with a high prev-
alence of precancerous and cancerous gastric lesions. 
Indeed, we found that all of the patients who suffered 
from gastric intestinal-type cancer had low-risk stages 
of both OLGA and OLGIM staging methods. Therefore, 
patients with all degrees of gastric atrophy or IM not the 
only high-risk stage of OLGA and OLGIM need to follow-
up according to the guidelines of the European Society 
for Gastrointestinal Endoscopy.
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