
ARC Journal of Hepatology and Gastroenterology 

Volume 2, Issue 2, 2017, PP 12-22 

www.arcjournals.org

 

ARC Journal of Hepatology and Gastroenterology                                                                               Page | 12 

Agreement between Endoscopic assessment and Histological 

Diagnosis of Helicobacter Pylori−Associated Gastric Atrophy and 

Intestinal Metaplasia 

Adamu Ishaku Akyala
1, 2,

, Kianoosh. Dadashzadeh
3
, Alaba Ovye

4
  

David Ishaleku
2
, Maikel P. Peppelenbosch

1*
 

1Erasmus MC Cancer Institute, Erasmus University, Rotterdam, Netherlands 

2Department of Microbiology, Faculty of Natural and Applied Sciences, Nasarawa State University, Keffi, 

Nasarawa State, Nigeria 

3Department of Medical Laboratory Sciences, Marand Branch, Islamic Azad University, Marand, Iran 

4 Histopathology Department, University of Abuja teaching hospital, Gwagwalada, Abuja, Nigeria 

 

 

1. INTRODUCTION 

Gastric cancer (GC) remains the second most 

leading cause of cancer-related deaths and ranks 

4th in cancer incidence worldwide [1,2]. 

Incidence rates and presentation of gastric 

cancer show, however, marked regional 

differences, European countries tend to have a 

low incidence [3]. In contrast, in Iran for 

instance stomach cancer together with breast 

cancerhas the highest incidence and highest 

mortality of all types of oncological disease in 

this country [4]. In contrast, gastric cancer has a 

low prevalence in sub- Saharan Africa with the 

lowest incidence rates in Western Africa[5]. 

Thus, gastric cancer is constitutes a global 

health issue, but presentation is markedly 

different in various parts of the world, raising 

questions as to whether screening strategies 

should to be tailored according to geography. 

Appropriate screening is important as the 

prognosis of gastric cancer varies dramatically 

according to disease stage. The 5-year survival 

rate for advanced gastric cancer is less than 
20%. In contrast, early gastric cancer (EGC) has 

a good prognosis, with reported 5-year survival 

rates being in excess of 90% or even 95% [6,7]. 
The main risk factors for gastric cancer are 

Helicobacter pylori infection, salt intake, 

smoking, alcohol, a family history of gastric 
cancer, atrophic gastritis (AG), and intestinal 

metaplasia (IM) [8].Especially AG and IM are 

important as they are considered to be 

premalignant lesions of gastric cancer 
[9,10].Hence accurate detection of AG and IM 

is essential for effective combat of gastric 

cancer.  

AG and IM have multiple etiologies but the 

most important risk factor for these conditions is 

Helicobacter pylori infection [11,12] and 

according H. pylori eradication therapy provides 

Abstract: Atrophic gastritis (AG) and intestinal metaplasia (IM) are generally regarded as a precancerous 

condition associated with Helicobacter pylori and strongly predispose to the development of gastric cancer. 
Although accurate diagnosis is essential for preventing gastric cancer, in practice many physicians rely solely 

on visual endoscopic inspection to rule out the presence of AG. It is thus important to verify the validity of 

such endoscopic inspection to the gold standard (histological diagnosis by the pathologist) in a variety of 

settings, also because incidence and presentation of AG is highly variable in geographical terms. This 

consideration prompted us to conduct a retrospective cohort study involving 248 patients of which, 124are 

from low-incidence Nigeria and 124from high incidence Iran, all aged 50±30 years. The extent of endoscopic 

atrophy was classified into five subgroups according to a modified Kimura–Takemoto classification system 

and was compared with histological findings of atrophy at five biopsy sites according to the updated Sydney 

system. The strength of agreement between endoscopic and histological atrophy was moderate and showed 

substantial geographical discrepancy, indicating that relying solely on endoscopic screening for AG requires 

local validation. 

Keywords: Stomach / intestinal metaplasia / gastric atrophy / Helicobacter pylori / gastric cancer  

*Corresponding Author: Maikel P. Peppelenbosch, 1Erasmus MC Cancer Institute, Erasmus University, 

Rotterdam, Netherlands, E-mail: m.peppelenbosch@erasmusmc.nl  



Agreement between Endoscopic Assessment and Histological Diagnosis of Helicobacter Pylori−Associated 

Gastric Atrophy and Intestinal Metaplasia 

 

ARC Journal of Hepatology and Gastroenterology                                                                               Page | 13 

a preventive effect with respect to gastric cancer 

development [13,14]. Thus it is especially 
important to establish that screening for H. 

pylori-associated is adequate and appropriate 

irrespective of the geographical context. 
Currently the gold standard for the diagnosis of 

AG and IM is histological evaluation of biopsies 

by the pathologist [15]. In practice, however, in 
many cases physicians rely on endoscopic 

evaluation, especially for making a diagnosis of 

atrophy. Especially the endoscopic atrophy 

classification (EAC) according to Kimura and 
Takemoto[16,17] is frequently been used to 

evaluate the atrophic degree of gastric mucosa. 

However, although intraobserver agreement for 
gastric mucosa atrophy using the Kimura-

Takemoto Classification.tends good to 

excellent, interobserver agreement is moderate 

even in experienced endoscopists[18], 
suggesting that histology-free evaluation may be 

suboptimal. Surprisingly, however, the 

correlation between endoscopic evaluation and 
histological final diagnosis has been relatively 

underexplored. Generally speaking published 

studies support that endoscopic evaluation 
performs well with respect to the detection of 

histological IM and AG [19,20]. However, these 

studies were performed in specific east-Asian 

high risk cohorts and the extent as to which 
these results can be extrapolated to the global 

situation remains uncertain, Data in patients 

specifically following H. pylori eradication are 
not present at all. Thus there is paucity in 

studies assessing the accuracy of endoscopic 

detection of AG in different settings. 

The above mentioned considerations prompted 

us to investigate the concordance between 

histological diagnosis and endoscopic diagnosis 

employing the Kimura-Takemoto Classification 

of AG in a variety of geographical settings. The 

results show that irrespective of the context 

endoscopic evaluation performs well. 

2. MATERIALS AND METHODS 

2.1. Study Population 

The study population consisted of a total of 248 

(Nigeria-cohort: 124, Iran-cohort: 124) patients 

who underwent both upper gastrointestinal 
Zoom endoscopy and  examination for detection 

of H. pylori. The Nigeria cohort was collected at 

the University of Abuja Teaching Hospital, 
Gwagwalada. Abuja. Nigeria and the Iran cohort 

at the Department of Medical Laboratory 

Sciences.Marand Branch, Islamic Azad 
University, Marand, Iran. Only patients 

presenting between January 2007 and August, 

2017 were evaluated in this study. Exclusion 
criteria were as follows: patients with prior 

history of gastrectomy, endoscopic evidence of 

reflux esophagitis, peptic ulcer disease, or 
malignancy and patients who had been treated 

with antibiotics, proton-pump inhibitors, 

bismuth-containing compoundsor histamine H2 
receptor blockers within four weeks before the 

endoscopic procedure.  Patients were also 

excluded if they had received H. pylori 

eradication therapy in the past or had been 
treated with any non-steroidal anti-inflammatory 

drug in the two weeks leading up to the 

endoscopic procedure. The protocol was 
approved by the Ethics Committee of the 

University of Abuja Teaching Hospital, 

Gwagwalada. Abuja. Nigeria and Department of 

Medical Laboratory Sciences.Marand Branch, 
Islamic Azad University, Marand, Iran. All 

patients gave written informed consent before 

entering the study. Two-hundred and forty-eight 
patients satisfied the criteria, and systemic map 

biopsies were taken. In total, 131 men and 117 

women; mean age, 46 years; range, 20–80 years 
were studied. 

2.2. Histological Examination 

Records of biopsy sampling and the subsequent 

histological analysis by the gastroenterological 

pathologist were retrieved and reviewed. Biopsy 

samplesused for the analysis were those 

obtained using standard biopsy forceps from the 

five sites specified in the updated Sydney 

system (Figure 1) and had to be processed 

according to convention procedures. With 

respect to the latter, each tissue sample included 

was placed in a separate bottle of 10% formalin 

and embedded in paraffin for sectioning. 

Sections were stained with hematoxylin and 

eosin (HE) and evaluated according to 

established procedures. All the specimens were 

scored by expert gastrointestinal pathologists. 

For analysis of specimens with IM, PAS and 

Alcian blue 2.5 staining had to be used to 

identify the IM subtypes. Gastric atrophy was 

defined as apparent chronic inflammation of the 

gastric mucosa with concomitant loss of the 

gastric glandular cells and their replacement by 

intestinal-like epithelium, pyloric-like glands, 

and fibrous tissue. In each single biopsy, 

atrophy was scored as a percentage of atrophic 

glands. Non-metaplastic and metaplastic atrophy 

were considered together. For each biopsy 

sample, atrophy was scored on a four-tiered 

scale (no atrophy = 0%, score = 0; mild atrophy 
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= 1–30%, score = 1; moderate atrophy = 31–

60%, score = 2; and severe atrophy >60%, score 

= 3). The OLGA stage resulted from the 

combination of the overall “antrum score” with 

the overall “corpus score”[21]. In each 

specimen, IM was subject to Markov 

classification(absent or present), and “extensive 

intestinal metaplasia” was deemed present if IM 

appeared in two or more specimens of the same 

patient. A patient was considered to have 

incomplete IM subtype if the incomplete 

subtype appeared in at least one specimen. 

Gastric dysplasia was assessed according the 

revised Vienna classification [22].In this study, 

the expert gastrointestinal pathologists were 

blinded to the age and sex of the subjects. The 

graded features were scored according to the 

updated Sydney system for atrophy[23]. Patients 

were considered positive for histological 

atrophy if the score was mild, moderate or 

marked in each location. 

2.3. Endoscopy Examination 

All of the endoscopic examinations were 

performed and assessed by one experienced 

endoscopist (G.A and K.D) who had been 

trained to evaluate EGA at the University of 

Abuja Teaching Hospital, Gwagwalada. Abuja. 

Nigeria and Department of Medical Laboratory 

Sciences.Marand Branch, Islamic Azad 

University, Marand, Iran respectively. Olympus 

video-scopes with conventional white light 

(model GIF-160; Olympus) were used. The 

endoscopic mucosal atrophy was evaluated 

according to the location of the endoscopic 

atrophic border described by Kimura and 

Takemoto [17]. This atrophic border is the 

boundary between the pyloric and fundic gland 

regions, which is endoscopically recognized by 

the difference in color and height of the gastric 

mucosa between the two sides of the border 

(Fig. 1). There are three grades of EGA: severe 

(O2 – O3), moderate (C3 – O1), and mild (C1 – 

C2). Six specimens were taken from each 

patient: five specimens were taken from specific 

locations according to the updated Sydney 

System and were put in separate boxes for 

pathologic examination; the 6th specimen used 

for rapid urease test was taken from the greater 

curvature of the antrum. 

2.4. Level of Agreement Definition  

The endoscopic findings of the extent of atrophy 

were compared with the histological findings of 

glandular atrophy at five biopsy sites (Figure 1). 

To be able to compare the extent of atrophy 

strictly, both classifications were modified to 

five grades according to definitions of those 

anatomical locations. Histological grading was 

scored as 1, none; 2, antrum (site 1 and/or 2); 3, 

angulus (up to site 3); 4, the middle body of the 

lesser curvature (up to site 4) and 5, the middle 

body of the greater curvature (up to site 5). 

Endoscopic atrophic grading according to the 

modified Kimura–Takemoto classification was 

scored as 1, none; 2; antral (C-1); 3, antral 

predominant (C-2); 4, corpus predominant (C-3, 

O-1, O-2) and 5, pan-atrophy (O-3) (Figure 3). 

Inasmuch as extensive atrophy is associated 

with a much higher cancer risk than limited 

atrophy, the Kimura–Takemoto classification 

was simplified to three grades of cancer risk 

oriented atrophy as: normal (no atrophy), 

limited atrophy (antral and antral predominant 

atrophy; C-1, C-2) and extended atrophy (corpus 

predominant and pan-atrophy; C-3, O-1, O-2, O-

3). Agreement was defined as matching of 

endoscopic and histologic grades, with all other 

findings defined as disagreement. 

2.5. Serum Pepsinogen Levels 

Fasting serum was collected from all subjects. 

The samples were centrifuged immediately at 4 

°C and serum stored at −70 °C until used. Serum 

concentrations of pepsinogen (PG) I and II were 

measured using a latex-enhanced turbidimetric 

immunoassay, and the PG I to PG II ratios (PG 

I/II) were calculated. 

2.6. Helicobacter Pylori detection 

Serum samples from all patients were tested by 

enzyme linked immunosorbent assay for the 

presence and concentration of IgG antibodies to 

H. pylori (HM-CAP; Enteric Products Inc., 

Westbury, NY). A concentration ≥1.8 was 

defined as positive (sensitivity 98.7%, 

specificity 100%).We also employ the gold 

standard for H. pylori detection by culture. 

Following collection of gastric biopsy, samples 

were homogenized and cultured onto Brucella 

agar supplanted with 5% sheep blood and 

antibiotics (Vancomycin, Amphotericin B and 

Trimethoprim). Culture plates were incubated at 

microaerophilic condition, 37 ºC and high 

humidity for 5-7 days. Organisms were 

identified as H. pylori based on colony 
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morphology, gram staining and positive oxidase, 

catalase and urease tests. 

2.7. Statistical Analysis 

STATA software (version 10.0; StataCorp, 

College Station, TX, USA) was used. Chi-

squared test and Fisher’s exact test were applied 

to evaluate endoscopic, histological, and 

serological parameters in patients with gastric 

atrophy. Agreement between endoscopic and 

histologic evaluations of the grade of gastric 

atrophy was assessed by determining the 

weighted kappa value. Factors associated with 

extensive atrophy were estimated by univariate 

logistic regression analysis. Covariates showing 

a significant association with extensive atrophy 

by the χ
2
 or t test were included in multiple 

logistic regression analyses. Odd ratios (ORs) 

and 95% confidence interval (CI) were 

calculated to assess the strength of association 

between variables. A  P value < 0.05 was 

considered statistically significant. 

3. RESULTS 

3.1. Demographic Data 

A total of 248 patients aged 50±30 years were 

included in this study, including 124 patients 
from Nigeria and 124 from Iran. Mean ± SD 

patient age was 46.4 (± 15.3) years. Of these 

patients, 131(52.8%) were male, 117 female; 
(47.2%). Gender ratio F/M: 0.89 and 138 

(55.6%) were serologically H. pylori-positive. 

The detailed characteristics of the two 

subgroups are shown in Table 1.  

Table1: Demographic, Endoscopic, and Pathologic Characteristics of Study Population with H Pylory 

Associated Gastric Atrophy 

 Nigeria (n = 

124)(%) 

Iran (n 

=124)(%) 

Total (n 

=248)(%) 

P value (Nigeria 

vs Iran) 

Clinical parameters  

Sex 

Male 62 (50.0) 69 (55.6) 131 (52.8)  

0.37 Female 62 (50.0) 55 (44.4) 117 (47.2) 

Age (yr)  

≥ 40  69 (55.6) 68 (54.8) 137 (55.2)  

0.89 <40   55 (44.4) 56 (45.2) 111 (44.8) 

Helicobacter pylori Ag  

Positive 40 (32.3) 88 (71.0) 128 (51.6)  

0.84 Negative 84 (67.7) 36 (29.0) 120 (48.0) 

Helicobacter pylori IgG  

Positive 89 (71.8) 49 (39.5) 138 (55.6)  

0.00 Negative 35 (28.2) 75 (60.5) 112 (45.4) 

Serologic features (ng/mL), 

mean ± SD 

 

Pepsinogen I  49.9 ± 39.2 57.8 ± 38.1 53.1 ± 38.7 0.731 

Pepsinogen II  12.9 ± 7.2 12.1 ± 10.1 12.9 ± 8.65 0.621 

Pepsinogen I/II ratio 5.4 ± 1.8 <5  0.471 

Endoscopicatrophy  

No atrophy 50 (40.3) 67 (54.0) 117 (47.2)  
 

 

0.00 

Antral (C-1) 43 (34.7) 36 (29.2) 79 (31.9) 

Antralpredominant (C-2) 26 (20.9) 0 (0.0) 48 (19.4) 

Corpus predominant (C-3-O-2) 5 (4.03) 21 (17.0) 26 (10.5) 

Histologicalatrophy  

None 50 (40.3) 57 (46.0) 107 (43.1)  
 

 

0.00 

Antrum 38 (30.2) 41 (33.0) 79 (31.8) 

Angulus 20 (16.13) 26 (20.5) 46 (18.5) 

            Lesser curvature of 
middle body 

16 (12.9) 0 (00.0) 16 (6.5) 

         Greater curvature of 

middle body 

0 (0.0) 0 (00.0) 0 (0.0) 

IntestinalMetaplasia 85(68.5) 63(50.8) 148 (59.7)  

 

0.06 
Complete subtype 46(37.1) 32(25.8) 78(31.4) 

Incomplete subtype 30(24.2) 26(20.9) 56(22.5) 

 Unidentified  9(7.2) 5(4.1) 14(5.6) 
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There were significant differences between the 

groups from the Nigeria and Iran, especially 

with respect tothe extent of atrophy. In the 

Nigerian population, only 60.%were diagnosed 

histologically of having corpus atrophy, 

whereas, in Iran, 54% had gastric atrophy while 

57 (46.0%) showed no evidence of histological 

atrophy. Hence geographical origin influences 

disease presentation necessitating comparison of 

the relative performance of endoscopy with 

respect to the diagnosis of AG. 

3.2. Agreement between Endoscopic and 

Histological Atrophy 

The comparisons between endoscopic and 

histological atrophy scores are shown in table 2. 

Table 2: Endoscopic and Histological Atrophy Cases Cross-Tabulation with H Pylori-Associated Atrophy    

  

Histologicalatrophy 

Total 
Weighted 

κvalue 

  

None Antrum Angulus 

Middle 

body 

LC 

Middle 

body GC 

Endoscopicatrophy 

No atrophy 71 21 14 11 0 117 

0.89 

Antrum (C-1) 18 42 9 10 0 79 

Antrumpredominant 

(C-2) 
0 2 3 0 0 5 

Corpus predominant 

(C-3-O-2) 
12 3 10 22 0 47 

Pan-atrophy(O-3) 0 0 0 0 0 0 

 

Total 101 68 36 43 0 248 

 

Misdiagnosis 30 26 33 
           

21 
0 

110 

(44.35%)  

 
Concordance 

 

Endoscopic over-

diagnosis 
 

Endoscopicunder-

diagnosis 
 

 

Taking the study population in toto, of the 248 

patients, 138 (55.0%) showed complete 

agreement between endoscopic assessment and 

final histological diagnosis. Importantly, the 

strength of agreement between the modified 

Kimura–Take moto classification and 

histological atrophy, as defined by the updated 

Sydney system, showed good reproducibility, 

with a weighted kappa value of 0.89 [95% 

confidence interval (CI) 0.68–0.96]. However, a 

total of 110 patients were endoscopically 

misdiagnosed, including 45 (18.14%) who were 

over-diagnosed and 65 (26.2%) who were 

under-diagnosed. Of the 43 patients 

histologically diagnosed with atrophy in the 

middle of the body of the greater curvature, 21 

(49 %) were under-diagnosed endoscopically. 

Moreover, 30 of 110 (127.3%) patients without 

histological atrophy were endoscopically over-

diagnosed with antral or antral predominated 

atrophy. Thus generally speaking endoscopic 

assessment performs well but is not sufficient 

for accurate diagnosis.  

3.3. Factors Affecting Agreement 

To identify factors affecting the agreement 

between endoscopic and histological atrophy, 

univariate analyses were performed; factors 

analyzed included geopgraphy (Nigeria vs Iran), 

age, sex, H. pylori infection, endoscopic atrophy 

(no atrophy vs others) and PG I/II ratios. Factors 

significantly associated with reduced 

performance of endoscopy included Iran 

ethnicity (P < 0.001), older age (P < 0.001), a 

low pepsinogen I/II ratio (P = 0.015), the 

endoscopic dwetection of atrophy (P < 0.001) 

and H. pylori infection (P = 0.001) (Table 3).  
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Table3:  Factors that Significantly Associated with Reduced Concordance between Endoscopic and 

Histological Atrophy with H Pylori Associated Gastric Atrophy Cases. 

 Agreement 

group(n = 180) 

(%) 

Disagreementgroup 

 (n = 58) (%) 

OR(95%CI) P value 

Country     

Nigeria 98 (51.6) 38 (65.5) 0.22 (0.23 -0.76) <0.001 

Iran 92 (48.4) 20 (34.5) 1  

     

Age (yr)     

≥ 40 109 (57.4) 30 (51.7) 0.14 (0.09 -0.40) P=0.148 

< 40 71 (42.6) 28 (48.3) 1  

     

Helicobacter 

pylori IgG 

    

Positive 111 (58.2) 32 (55.2) 0.40 (0.30 -0.55) P=0.001 

Negative 69 (36.3) 26 (44.8) 1  

Serologic features 

(ng/mL) 

    

Pepsinogen I 120 (63.2) 38 (65.5) 0.23 (0.20 -0.45) P=0.001 

Pepsinogen II 70 (36.8) 20 (34.5) 1  

Endoscopicatrophy     

No atrophy 89 (46.8) 22 (37.9) 1  

Others 101 (53.2) 36 (62.1) 0.38 (0.22 -0.67) <0.001 

OR: Odds ratio; CI: Confidence interval. 

In contrast, age was not significantly associated 

with reduced Agreement (P = 0.138). 

Multivariate analysis showed that only three 

factors were independently associated with 

reduced agreement: Iranianethnicity, older age 

and endoscopic atrophy (Table 4). Thus the 

performance of endoscopic evaluation is 

influenced by the geographical context. 

3.4. Further Assessments According to 

Factors Significant on Multivariate 

Analysis 

To further assess the disagreement between 

histological and endoscopic atrophy, patients 

were cross-tabulated by each factor found to be 

significant (Table 4).  

Table 4. Factors that Significantly Associated with Reduced Concordance between Endoscopic and 

Histological Atrophywith H Pylori-Associated Gastric Atrophy Cases. 

 Adjusted OR (95%CI) P values 

Country   

Nigeria 1 <0.001 

Iran 0.23 (0.11–0.56)  

   

Age (yr)   

≥ 40 1 0.268 

< 40 0.6 (0.31–1.38)  

Helicobacter pylori IgG   

Positive 1  

Negative 0.32 (0.16–0.66) 0.008 

Pepsinogen I/II ratio   

> 3.0 1  

≤ 3.0 0.50 (0.67–3.35) 0.328 

Endoscopicatrophy   

No atrophy 1 0.256 

Others 0.09 (0.04–0.56)  

 

Although the performance of endoscopic 

evaluation was diminished in extensive atrophy 

in both populations, the geographical context 

influenced the extent of this misdiagnosis. More 
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specifically, 24 (19.35%) of the 124 Nigeria 

patients were misdiagnosed, including 15 who 

were over-diagnosed with histological atrophy 

of the antrum or angulus. In contrast, 57 

(45.2%) of the 126 Iranian patients, of all 

histological grades, were misdiagnosed, 

including 22 who were over-diagnosed and 35 

who were under-diagnosed. This further 

analysis supports the notion that the 

performance of endoscopic evaluation solely is 

significantly influence by the different 

presentation of disease in alternative 

geographical locations. 

3.5. Cancer Risk-Oriented Atrophy Grading 

Table 5. Endoscopic and Histological Atrophy Cross Tabulation According to Populationswith H Pylori   

Associated Gastric Atrophy 

  

Histologicalatrophy Tot

al 

Weighted 

κvalue 
Nigeria 

 

No

ne 

Antr

um 

Angu

lus 

Middle 

body LC 

Middle 

body GC 

Endoscopicat

rophy 

No atrophy 40 4 4 2 0 56 

0.79 

Antrum 8 30 5 0 0 40 

Antrumpredo

minant 
0 2 3 0 0 24 

Corpus 

predominant 
4 0 10 12 0 6 

 

 

Total 52 36 22 14 0 124 

 

 
       

Iran 
        

Endoscopicat

rophy 

No atrophy 31 17 10 09 0 67 

0.96 

Antrum 10 12 4 10 0 36 

Antrumpredo

minant 
0 0 0 0 0 0 

Corpus 

predominant 
8 3 0 10 0 21 

 

 

Total 49 32 14 29 0 124 
 

GC: Greater curvature; LC: Lesser curvature  

Table 6: Risk Factors-Associated with Cancer  

  

Histologicalatrophy Total Weighted κvalue 
 

  
Normal Limited Extended 

 

Endoscopicatrophy 

Normal 70 5 
 

75 

0.79 

 Limited (C-

1~2) 
24 80 7 107 

 Extended 

(C-3~O-3)  
12 52 62 

 

 

Total 92 97 59 248 

 

 

concordance 

 

endoscopic over-

diagnosis 

 

endoscopicunder-

diagnosis 

When classified according to cancer risk-

oriented atrophy grading defined above, 110 

(88.1%) of the 248 patients were concordant 

(Tables5 and 6). The strength of agreement 

between endoscopic and histological assessment 

by cancer risk-oriented grading showed good 

reproducibility, with a weighted kappa value of 

0.79 (95%CI: 0.60–0.97). No marked 

differences between the two geographical 

locations involved appeared. Thus with respect 

to assessing cancer risk endoscopic evaluation 

performs well irrespective from the 

geographical context. 
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3.6. Association between OLGA Gastritis 

Stage, Endoscopic Gastric Atropy and 

Intestinal Metaplasia 

Intestinal metaplasia, extensive IM, and 

incomplete IM subtype also clustered to the 

subgroup of patients with high-stage OLGA 

gastritis (Table 8).  

Table8.  The Association between OLGA Gastritis Stage and Intestinal Metaplasia 

                     OLGA gastritis stage 

 Stage 0–II (n = 

121) 

Stage III, IV (n = 

47) 

p (Fisher’s exact) Oddratios (95% 

CI) 

IM 49.58 (60/121)  38.29 (18/47) <.001 24.6 (05.7–72.5) 

Extensive 26.45 (32/121) 25.53 (12/47) <.001 22.6 (07.8–82.9) 

Incomplete subtype 18.18 (22/121) 21.27 (10/47) <.001 33.7 (04.5–62.8) 

Unidentifiedsubtype 4.13 (7/121) 0 (0/47)   

OLGA, Operative Link on Gastritis Assessment; IM, intestinal metaplasia 

Seven cases with unidentified IM subtype were 
all in OLGA gastritis stage 0–II. When we 

subsequently analyzed only patients with 

gastritis stage 0–II only, there was no 

homogenous distribution of IM subgroup: We 
rarely found patients with IM none-to-mild 

EGA, while it clustered to patients with 

moderate-to-severe endoscopic gastric atrophy 
(Table 7). We also found that there was an 

association between the gastric atrophy and the 

subtype of IM. From a total of 59.7% (148 /248) 

in our entire study population,  46(37.1%) and 

32(25.8%) from Nigeria and Iran respectively 
had the complete subtype of IM while 

30(24.2%) and 26(20.9%) patients from Nigeria 

and Iran respectively presented with the 

incomplete IM. In addition, 9(7.2%) and 
5(4.1%) patients from Nigeria and Iran 

respectively were classified asindeterminate IM. 

Thus also with respect to the presentation of IM, 
important regional differences are apparent, 

further highlighting the necessity to tailor 

screening strategies to local needs. 

Table7. Association between Endoscopic Gastric Atrophy and Metaplasia 

 Endoscopicgastricatrophy  

 Moderate-to severe (n = 

40) 

None-to-mild (n 

=38) 

P 

(X
2
test) 

AdjustedOddratios(95% 

CI) 

Complete IM 27.5% (11/40) 47.34% (18/38) <0.001           21.3 (8.7–35.2) 

Incomplete 30.0% (12/40) 31.6% (12/38) <0.001             33.5 (7.4–37.3) 

Unidentified 42.5 % (17/40) 36.84(14/38) <0.001             41.7 (4.1–74.1) 

IM, Intestinalmetaplasia  

4. DISCUSSION 

The natural history of the development and 

progression of gastric cancer in general and 

especially the role of H. pylori infection in this 

process is now fairly well understood and 

involves sequence of gastric mucosal atrophy, 

intestinal metaplasia, and gastric cancer [24]. 

This has led to the realization that endoscopic 

screening in high-risk individuals is essential for 

preventing the associated mortality. The 

efficacy of such screening obviously depends on 

adequate diagnosis in which histological 

assessment of biopsies taken by the endoscopist 

remains the gold standard. The updated Sydney 

system was designed to assess histological 

gastritis and atrophy more objectively and has 

become the international standard [25]. 

Although this classification includes assessment 

of five biopsy sites, this extensive approach is 

not common in daily practice, because of patient 

discomfort, cost, logistic and time restrictions. 

Hence, many physicians rely to an important 

extent on endoscopic evaluation for the 

detection of AG. To which extent this is a 

problem is not well understood. A Swedish 

study found a sensitivity and specificity for 

moderate to severe atrophic gastritis in the 

gastric corpus of 67 % and 85 %, respectively 

[26]and concluded that macroscopic features as 

observed during gastroscopy are of very limited 

value in the evaluation of whether or not 

gastritis or H. pylori infection are present. 

AKorean study, however, reported that 

endoscopic and histological atrophic gastritis 

show relatively good correlations [27]. Hence 

further studies, investigating presentation in 

different geographical contexts are necessary to 

clarify to which extent endoscopic observation 
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alone can accurately assess AG. The present 

study was initiated to fill this void. 

Our results show that the efficacy of endoscopy 
to detect AG is moderate and shows substantial 

regional variation, possibly caused by different 

presentation and incidence of AG at different 
locations around the globe. Generally speaking 

the performance of endoscopic screening is not 

good enough to rely on it alone and histological 

confirmation of the endoscopic diagnosis 
remains necessary. In conjunction with 

geographical variations in the performance of 

endoscopic observation to detect AG, it is fair to 
say that local validation remains essential. The 

agreement rate for atrophy was significantly 

higher for patients in the Nigerian than for those 
in Iran. Much more patients, however, in the 

Iranian cohort displayed extended atrophy, 

which is more easily misdiagnosed. The two 

populations also had different concordance 
between endoscopic diagnosis and microscopic 

diagnosis in the multivariate analysis, 

suggesting that this difference may be 
associated with differences in the background of 

the two populations. Indeed, the two populations 

differed in host genetic factors, diet, and 

bacterial virulence. For example, there are 
ethnicand.or geographical differences in the H. 

pyloricytotoxin associated gene A (CagA), one 

of the most important virulence factors for 
gastric mucosal injury and atrophy. The CagA 

gene is polymorphic and is primarily classified 

into East Asian and Western types based on 
sequences in its 3′ coding region [11]. Previous 

studies have clarified the differences in gastritis 

and atrophy among patients infected with East 

Asian CagA-positive, Western CagA- positive, 
and CagA-negative H. pylori [28], with 

differences in virulence ppotentially provoking 

differences in agreement rates. In Iran the cagA 
gene genotype was found to predominate in 

gastric adenocarcinoma patients [29]. But 

obviously further studies, linking such 
variations directly to concordance between 

endoscopic and histological diagnosis are 

necessary to substantiate this notion. 

We observed that older age predisposes for 

discordance between the endoscopic assessment 

and the histological diagnosis, the histological 

structures of the normal antral and corpus 

mucosa differ, with the border between these 

two areas located at the angulus. This 

anatomically defined border is difficult to detect 

clearly using conventional endoscopy, although 

it can be better detected using high definition 

equipment. However, a slight difference in color 

between the antrum and the corpus may occur in 

the absence of histological atrophy. Mistaking 

this anatomical border for the atrophic border 

may result in over-diagnosis. We found that 

older patients, particularly older Iranians, tended 

to be over-diagnosed. Two possibilities may 

explain this finding. The first may have been 

bias in the endoscopist prompted by the notion 

that elderly Iranians are more likely to be 

infected with H. pylori. The second reason is 

that gastric mucosal blood flow decreases with 

age[30,31], which may affect mucosal 

appearance. Because of the slight differences in 

mucosal color, the endoscopist may mistake 

normal for atrophic antral mucosa in older 

patients. It is clear, however, that special care 

should be taken in older patients and that the 

practitioner should not submit to the temptation 

to rely solely on endoscopic diagnosis.  

5. CONCLUSION 

Although routine endoscopy can assess 

precancerous conditions by evaluating the extent 

of gastric atrophy, agreement between 

endoscopic and histological atrophy is unclear 

and always requires local validation. 

Endoscopic atrophy grading can predict 

extensive histological atrophy and may serve as 

a practical assessment of precancerous 

conditions during endoscopy in routine clinical 

practice, especially for patients in Western 

countries. 
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