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Abstract

Background: The pathogenesis of dyspepsia associated with gastritis due to H. pylori infec-
tion remains unclear. Protein Cytotoxin-associated gene A (CagA) H. pylori is known to play an 
important role in the occurrence of more severe gastritis. Patients, infected with H. pylori with 
positive CagA were found to have a tendency to experience peptic ulceration and the develop-
ment of gastric mucosal progression.

Objective: To analyze the association of seropositivity of CagA H. pylori with the severity of 
gastritis in dyspeptic patients.

Methods: This is a cross-sectional study involving all dyspepsia patients undergoing endoscopy 
and gastric biopsy in the endoscopic unit of the Internal Medicine Department of Dr Soetomo Gen-
eral hospital Surabaya. The assessment of the gastritis severity degree was performed using the 
updated Sydney System classification (inflammation, neutrophil infiltration, glandular atrophy, 
and intestinal metaplasia). As for the detection of CagA H. pylori was used serum serology.

Results: From all 34 patients with dyspepsia, 8 (23.5%) was positive of H.pylori patients and 
4 (50%) patients were positive of CagA H.pylori. Inflammatory scores and neutrophil infiltration 
in the positive CagA H.pylori group were significantly higher than in the negative, H.pylori 
group and the positive Caga negative H.pylori group. While on the scores of gland atrophy and 
intestinal metaplasia, there was no difference between the three groups. There was no statisti-
cally significant association between CagA H. pylori seropositivity with inflammatory score, 
neutrophil infiltration, gland atrophy and intestinal metaplasia.

Conclusion: There was no statistically significant correlation between CagA H. pylori po-
rosopositivity and the severity of gastritis according to Updated Sydney Systems in both the in-
flammatory categories, neutrophil infiltration, gland atrophy and intestinal metaplasia.
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gastritis caused by bacterial infection of Helico-
bacter pylori with a prevalence of about 60-70%. 
In recent years, H. pylori is known to have viru-
lence factors that play a role in severe gastritis, 
one of which is Cytotoxic agentA (CagA) [Wal-
lander M, 2007, Graham D, Rugge M, 2010, 
Adisa JO, 2011, Suzuki H, 2011].

Patients infected with H. pylori with CagA-pos-
itive tend to experience peptic ulceration and pro-
gression of gastric mucosal progression. Data sug-

Introduction

Dyspepsia is the most common complaint in 
health centers with a prevalence of 15-40%. 
Symptoms of dyspepsia are often associated with 
gastrointestinal abnormalities, one of which is 
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gest that H.pylori infection with CagA positive 
strains is present in almost 80-95% of peptic ulcer 
patients, whereas in patients with gastric adenocar-
cinoma the prevalence of H.pylori infection with 
CagA-positive is also quite high with the percent-
age of about 64% [Meine G et al., 2011, Sahara S 
et al., 2012]. Therefore, the detection of this pro-
tein becomes very important in the management of 
dyspeptic patients to prevent the occurrence of 
more severe complications. H.pylori-infected pa-
tients with CagA-positive were observed closely 
and evaluated whether or not the eradication ther-
apy against H. pylori bacteria was successful.

CagA is a 128kD molecular weight protein en-
coded by the gene cagA and is found in about 50-
60% of H. pylori strains. This protein mechanism can 
cause stomach cell destruction which is begun since 
the CagA protein enters the gastric epithelial cell cy-
toplasm through the Type Four Secretion System 
(TFSS) apparatus formed from the protein group en-
coded by the cag-pathogenecity island gene (cag-
PAI). Some of the CagA near the surface of the cell 
will experience tyrosine phosphorilation by the en-
zymes Scr and Abl kinase, which then activate the 
SRC-homology 2 domain-containing protein tyrosi-
nephosphatase2 (SHP-2). They ultimately induces 
inflammation and alters the morphology of gaster 
epithelial cells. Meanwhile, the non-phosphorylated 
CagA protein affects E-cadherin and Partitioning de-
fective 1 (PAR-1). It damages the apical junction 
complex and decreases the polarity of gaster epithe-
lial cells, thus destroying the association between 
gaster epithelial cells and inducing malignant pro-
cesses [Konturek S et al., 2006; Mehmood A, 2010; 
Wroblewski L et al., 2010; Tegtmeyer N et al., 2011  ].

Until present, two investigations have been de-
veloped to detect CagA protein genotyping using 
the Polymerase Chain Reaction (PCR) method and 
serology of Immunoglobulin G (IgG). PCR is said 
to be more sensitive and specific than serology. A 
number of studies confirm that serological tests are 
good enough to be used to detect these proteins. In 
Indonesia, serology testing CagA H. pylori is still 
not routinely done. Data on H. pylori infection with 
seropositive Caga is also not much, as the relation-
ship with the severity of gastritis. Therefore, the re-
searcher aims to know between Cagop H.pylori se-
ropositivities with the severity of gastritis, particu-
larly in Dr. Soetomo General Hospital Surabaya.

Material and Methods

This is a cross-sectional analytic observasional 
conducted in Endoscopic unit of Division of Gas-
troenterohepatology, Department of Internal Medi-
cine Dr. Soetomo General Hospital Surabaya dur-
ing January-May 2013.

The samples in this study consisted of dyspep-
tic patients who met the inclusion criteria. There 
was no exclusion criteria obtained. The inclusion 
criteria were outpatient subjects with complaints 
of at least 3 months, minimum age of 20 years old, 
and willing to sign Informed Consent. We exclude 
patients who are pregnant or lactating, taking anti-
biotics, H2 receptor antagonists, proton pump in-
hibitors, misoprostol, sucralfat, bismuth, NSAIDs, 
steroids within 2 weeks, patients with upper and 
lower bleeding, patients with smoking history and 
alcohol, patients with gallbladder disease from 
physical and laboratory examination, and those 
having contra indications of endoscopic examina-
tion and gastric biopsies.

CagA H.pylori is a protein with a molecular 
weight of 140 kDa, encoded by the gene cagA and 
is a marker of the Cytotoxin-associated gene A 
Pathogenecity Island (cagPAI) gene. Patients who 
are infected with strains with positive CagA usu-
ally experience more severe gastritis. In this study 
the presence of CagA protein was detected by sero-
logic examination by examining Imamoglobulin G 
anti CagA H. pylori. The tool used is EUROIM-
MUN (Medizinische Labordiagnostika GmbH, 
Germany). The result of the examination is in nu-
merical form. The value of >22 U/ml indicated a 
positive result, while the value of ≤22 U/ml indi-
cated a negative results.

The degree of gastritis severity is the extent of 
gastric mucosal damage begins with with chronic 
gastritis. In this study the degree of gastritis sever-
ity was assessed using the classification of the Up-
dated Sydney System. Since we differentiated H. 
pylori into positive and negative groups, the as-
sessment of gastritis severity only included four 
categories, namely chronic inflammation, PMN 
infiltration, atrophy, and intestinal metaplasia. 
Each category was then assessed using scores.

Qualified patients were given the explanations 
about the purpose and benefits of the examination, 
and were asked for consent to participate in the study 
by signing informed consent. Subsequently, general 



8

The New Armenian Medical Journal, Vol.13 (2019), No 4, p.Hidayati P.H. et al. 6-12

Table 1. 
Subjects’ Characteristics

No. Variable Category Frequency

1 Gender
Male 13 (38.2%)
Female 21 (61.8%)

2 Age

20-29 years old 5 (14.7%)
30-39 years old 7 (20.6%)
40-49 years old 8 (23.5%)
50-59 years old 9 (26.5%)
>60 years old 5 (14.7%)

3 Ethnicity

Java 18 (52.9%)
Madura 8 (23.5%)
Flores 4 (5.90)
Ambon 4 (11.8%)
Sunda 2 (5.9%)

4 Endoscopy 
Result

Superficial 
Chronic Gastritic

25 (73.5%)

Tumor/polip 2 (5.9%)
Duodenitis 2 (5.9%)
Peptic ulcer 7 (20.6%)

5 H.pylori 
Infection

Positive 8 (23.5%)
Negative 26(76.5%)

Table 2. 
CagA serology frequency in 
H.pylori-infected patients

CagA Frequency Percentage
Positive 4 50
Negative 4 50

data and other data were recorded according to the 
data collection form. Preparation and endoscopy as 
well as gastric mucosal biopsy for histopathological 
examination were performed. After obtaining posi-
tive H.pylori results on histology examination, an 
IgG anti CagA H.pylori from serum were examined. 
Serological examination of IgG anti H. pylori was 
carried out using ELISA method, which was done by 
taking blood samples after positive H. pylori histol-
ogy examination results was obtained.

The collected data were processed and presented 
in the form of text, tables and graphs. Analysis of 
the subjects’ general characteristics was conducted 
descriptively. Meanwhile, the relationship of sero-
positivity CagA H. pylori and the severity of gastri-
tis was calculated using Mann-Whitney test since 
the independent variable in this study was nominal 
data and the dependent variable was ordinal data. 
The p value was significant when >0.05.

Results

During the time of study, we obtained 34 dys-
pepsia patients who came to Endoscopy unit of Dr. 
Soetomo General Hospital Surabaya and meet the 
inclusion criteria. The subjects’ characteristics are 
presented in Table 1.

Most subjects were female with 21 people 
(61.8%), while men were 13 patients (38.2%). The 
ages of most patients were over 40 with 22 patients 
(64.70%) and there 5 patients whose age is under 
40 years (35.3%). The results of endoscopic ex-
amination in all subjects consisted of chronic su-
perficial chronic gastritis (52.9%), erosiva gastritis 
(20.6%), peptic (ulcer 20.6%), duodenitis (5.6%) 
and tumor (5.9%).

In this study the patient was stated as positive 
for H. pylori infection when H. pylori germs were 
obtained on both histologic examinations per-
formed by two different experts. there were 8 posi-
tive samples infected with H. pylori or about 23.5% 
of the total number of patients.

To detect H. pylori germs, two anatomical pa-
thologists performed histological examination. In 
the results of tests performed by the first expert 
showed 14 patients infected with H. pylori, while 
the second expert obtained 9 patients positively in-
fected with H. pylori. Kappa interobserver scor 
calculation showed the result of 0.59 with signifi-
cance of 0.007. This suggests that the results from 

both experts have fair suitability level due to the 
Kappa score being more than 0.4. The measure-
ment is considered to be suitable if the results of 
expert 1 and expert 2 showed Kappa score of 
>0.75. If the Kappa score is within the range of 0.4 
to 0.75 then the suitability of the measurement is 
considered quite good.

Frequency of CagA H.pylori Seropositivity
In the H.pylori-infected group of patients, there 

were 4 patients with positive anti-Cagmon IgG 
(50%) as seen in table 2.

Histologic Overview of Patients with H.pylori-
negative, H. pylori-positive with Caga-negative 
and H. pylori-positive with CagA-positive Accord-
ing to the Updated Sydney System Classification

In the group of patients with H. pylori-negative 
for inflammatory criteria, the highest hitologic 
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Table 3. 
Histologic features according to the Updated 

Sydney System Classification on H. pylori-positive 
Caga-positive patients, H. pylory-positive CagA 

H-positive. and H.pylori-negative.

No
Updated 
Sydney 
System

Score
H.pylori-
negative 
(n=26)

H.pylori -negative
CagA (-) 

(n=4)
CagA (+) 

(n=4)

1. Inflammation

0 0 
(0%)

0 
(0%)

0 
(0%)

1 24 
(76.4%)

1 
(2.9%)

0 
(0%)

2 2 
(5.9%)

3 
(8.8%)

2 
(5.9%)

3 0 
(0%)

0 
(0%)

2 
(5.9%)

2 Neutrophil 
infiltration

0 12 
(35.3%)

0 
(0%)

0 
(0%)

1 14
 (41.2%)

0 
(0%)

0 
(0%)

2 0
 (0%)

4 
(11.8%)

2 
(5.9%)

3 0
 (0%)

0 
(0%)

2 
(5.9%)

3 Atrophy of 
the gland

0 22 
(64.7%)

2 
(5.9%)

2 
(5.9%)

1 4 
(11.8%)

2 
(5.9%)

2 
(5.9%)

2 0 
(0%)

0 
(0%)

0 
(0%)

3 0 
(0%)

0 
(0%)

0 
(0%)

4 Intestinal 
Metaplasia 

0 25 
(67.6%)

4 
(11.85)

3
(8.8%)

1 1 
(2.9%)

0 
(0%)

1 
(2.9%)

2 0 
(0%)

0 
(0%)

0 
(0%)

3 0 
(0%)

0 
(0%)

0 
(0%)

overview is found in the 1st score group. In the 
group of patients with CagA-positive and H.py-
lori-negative the obtained scores were 1 and 2. In 
the H. plory-positive positive and Caga H.pylori 
group the obtained scores were higher, i.e. 2 and 3.

In the criteria of ineutrophils nfiltration, the 
highest obtained scores of negative H.pylori group 
were 0 and 1. In the CagA-positive and H.pylori-
positive group the obtained score was 2. In the 
Caga-positive and H.pylori-positive group the ob-
tained scores were 2 and 3. In the criteria of atro-
phy of gland and intestinal metaplasia results, the 
results were not much different among the three 
groups with the scores ranging from 0 and 1. These 
results can be seen in table 3.

The association between CagA seropositivity 
and the severity of gastritis in H.pylori-infected 
dyspepsia

In the H.pylori-positive group, Mann Whitney 
test was performed to obtain the p-value to determine 
the relationship between seropositivity of CagA and 
the severity of gastritis according to the Updated 
Sydney System. Statistical test with Mann Whitney 
test found that the p values in chronic inflammatory 
category, neutrophil infiltration, gland atrophy and 
intestinal metaplasia were> 0.05 (p = 0.127; 0.127; 
1.000; 0.371 respectively). Thus, it was concluded 
that there was no significant relationship between 
CagA seropositivity and the four categories.

Discussion

Dyspepsia is the most common complaint in 
health care centers with a prevalence of 15-40% 
with a manifestation of pain or discomfort local-
ized to the persistent and recurrent upper abdomen 
[Wallander M, 2007; Graham D, Rugge M, 2010]. 
Dyspepsia that lasts longer and does not improve 
with standard therapy requires further evaluation 
one of which is endoscopic examination [Wal-
lander M, 2007; Graham D, Rugge M, 2010].

The baseline data shows that most of dyspeptic 
patients are female (61.8%) with mean age of 
32.4±13.1. In the previous study, female subjects 
also dominated (53.33%) with mean age of 
34.2±14.3. Other studies found more dyspepsia in 
women of childbearing age [Mauleti I, 2004; Wal-
lander M, 2007; Turkay C et al., 2011].

Endoscopic features in gmost patients in this 
study were superficial chronic gastritis with 25 pa-

tients (73.5%), and ulcers with 7 patients (20.6%). 
This is consistent with the study obtainin the most 
endoscopic images in dyspepsia patients is super-
ficial gastritis. Other studies found 76.66% pa-
tients with gastritis and 23.33% patients with pep-
tic ulcers [Demiturk L, 2001, Mauleti I, 2004].

Several studies on H. pylori in Indonesia con-
ducted since 2000 have found various prevalence 
of bacterial infection. In a study examining 177 
gastric biopsy preparations, there was 24% of H. 
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pylori infection. Another study found 9.5%, with 
the frequency of H. pylori infection being 36.5%. 
In this study, we obtained a H.pylori prevalence of 
approximately 23.5% in 34 dyspeptic patients. 
This result is higher than that in the previous stud-
ies [Sumohardjo S, 2000, Mauleti I, 2004, Syam 
AF et al., 2005, Arinton IG, 2011].

This difference in results may be due to the dif-
ferent methods used in detecting H. pylori infec-
tion and also due to the increased use of a number 
of antibiotics freely which can eradicate these bac-
teria thereby decreasing the incidence of H. pylori 
infection. Several tests can be performed to detect 
H. pylori infection, such as urea breath test, histol-
ogy, serology, culture, PCR and immunohistology. 
In this study identification of H. pylori infection 
was carried out through histology examination 
which had 88.9% sensitivity and 98% specificity. 
[Mauleti I, 2004, Syam AF et al., 2005, Arinton IG, 
2011].

In Indonesia there is not much data on the preva-
lence of CagA. It was found that 45% of patients with 
H.pylori infection were CagA positive with themi-
moblot method. 30% of biopsy specimens after PCR 
examination was a positive CagA strain and 88.6% of 
the biopsy specimens were positive strains of CagA 
[Suata K, 1997;  Mulyadi K, 1998; Sumohardjo S, 
2000]. In this study, 50% of patients infected with H. 
pylor demonstrated positive CagA IgA.

The histologic features of gastritis can be as-
sessed by the classification of the Updated Sidney 
System by evaluating the presence or absence of 
gastric mucosal inflammation characterized by 
lymphocytes. Whether they are active or not was 
assessing through the presence of neutrophil infil-
tration in lamina propia, the presence of gland at-
rophy, intestinal metaplasia [Rugge M et al., 2011]. 
The presence of neutrophil infiltration indicates 
that the inflammation that occurs is acute and ac-
tive. In gastritis associated with H. pylori infec-
tion, there is higher neutrophil infiltration com-
pared to gastritis due to other cause. This is caused 
by the presence of antigens released by H. pylori 
bacteria that induce IL-8 secretion to activate and 
attract neutrophils to the site of infection. Neutro-
phil infiltration in the gastric mucosa may be used 
as a marker of H. pylori infection [Fox JG, Wang 
TC, 2007]. In this study it was found that neutro-
phil infiltration in the negative H.pylori group was 

mostly in the mild category (score 1), whereas in 
the positive H.pylori group were mostly in the me-
dium and heavy category (score 2 & 3). 

Mononuclear cell infiltration in histologic fea-
tures of patients with gastritism suggests that the 
inflammation is chronic. In chronic H. pylori-re-
lated gastritis there was also increased mononu-
clear cell infiltration higher than gastritis caused 
by other causes. This is what causes the histologic 
picture of H. pylori infection called active chronic 
gastritis [Rugge M et al., 2011].

In this study, more inflammatory score in the H. 
pylori-negative group was found in score 1, 
whereas in the H. pylori-positive group, the scores 
were 2 and 3. Inflammatory scores for patients 
with positive H. pylori were higher than those in 
H. pylori-negative. Gastric atrophy can occur due 
to long-standing gastric mucosal inflammation. 
This process is strongly influenced by factors such 
as the presence of H. pylori infection, the presence 
of proinflammatory cytokine polymorphisms, and 
environmental factors, such as diet, smoking, alco-
hol and drugs. Gastric mucosal infection by bacte-
ria other than H. pylori is also reported to induce 
the occurrence of atrophic gastritis [Rugge M,  
Genta RM, 2005]. This study found that atrophy in 
the H.pylori-negative group was included in cate-
gory 1 with 4 patients. The same amount was also 
obtained in the positive H.pylori group of the same 
category (score 1). 

Atrophic gastritis is an early lesion of malig-
nancy by turning into metaplasia and dysplasia. 
Intestinal metaplasia is one of the most common 
metaplasia of the gastric mucosa, often preceded 
by atrophic gastritis. Like atrophic gastritis, the 
process of occurrence of metaplasia is also af-
fected by three factors: bacterial or infectious fac-
tors, host factors and environmental factors. In ad-
dition, it takes avery long time for them to turn 
into metaplasia and dysplasia [Rugge M,  Genta 
RM, 2005, Rugge M et al., 2011].

In this study intestinal metaplasia was obtained 
in 1 patient from H.pylori-negative group and 1 pa-
tient from H.pylori-positive group with mild cate-
gory (score 1). This is in contrast to the results of 
other studies that obtained more intestinal metapla-
sia in patients with H. pylori-positive. Based on 
this, it can be concluded that the metaplasia occur-
ring in the H.pylori-negative group may be due to 
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host factors and more dominant environments such 
as diet, other bacterial infections, etc. As in the 
H.pylori -positive group, there was only 1 patient 
with intestinal metaplasia. It might be because the 
H.pylori infection occurring in other patients was 
not long enough to cause gastric epithelial cell 
changes and it is difficult to know for the first oc-
curence of H.pylori infection. H.pylori has a num-
ber of factors virulence that determines the malig-
nancy of this bacteria. CagA is one of the most fre-
quently studied virulence factors. H.pylori strains 
with CagA are positively associated with more severe 
gastric mucosal inflammation, peptic ulceration and 
changes towards malignancy [Yamaoka Y, 2010].

In this study, a group of patients with CagA-pos-
itive H. pylori-positive had higher neutrophil and 
inflammatory infiltration scores than those with 
CagA-negative H.pylori-positive, although not sta-
tistically significant (p = 0.127 and p = 0.127).

H.pylori infection usually first occurs at an early 
age and causes acute gastritis. In the absence of ad-
equate therapy, this infection will persist throughout 
the life of the host. Chronic mucosal inflammation 
that occurs chronically affects gastric acid secre-
tion. Increased levels of IL-1β are known to inhibit 
gastric acid secretion and increase the pH of the 
stomach. H.pylori infection that initially occurs gas-
tric antrum, with increased pH of the stomach will 
grow to the extent of the gastric corpus and pangas-
tritis occur. Increased pH of the stomach causes the 
stomach to achlorhydria and over time gland cells 
will be damaged and disappear which therefore 
called as gatritis atrophy [Fox JG, Wang TC, 2007].

In this study there was no difference in the oc-
currence of atrophic gastritis in the H.pylori-posi-
tive CagA-positive group and H.pylori-positive 
CagA-negative group. Statistical test results with 
Mann Whitney test also did not find any signifi-

cant relationship between seropositivity of CagA 
with gland atrophy (p = 1.000). This suggests that 
the presence or absence of CagA protein has no ef-
fect on the occurrence of atrophic gastritis, al-
though it must be reconfirmed with larger samples. 

The role of H. pylori infection in the pathogen-
esis of gastric malignancy through the onset of 
atrophic gastritis and intestinal metaplasia. This 
process takes a long time, which is up to tens of 
years. In this study, intestinal metaplasia was ob-
tained in only 1 patients from the H. pylori -ositive 
CagA-positive group in the mild category. The re-
sult of statistical test showed no significant rela-
tionship between seropositivity of CagA with the 
occurrence of intestinal metaplasia (p = 0.371).

The results of this study showed that the pres-
ence or absence of CagA protein does not seem to 
affect the severity of gastritits according to the Up-
dated Sydney System in patients with H.pylori-in-
fected dyspepsia in Dr. Soetomo General Hospital. 
Some points that can explain the difference in 
these results are firstly, too few samples of patients 
with H. pylori-positive and therefore it requires re-
confirmation in subsequent studies with larger 
samples. Secondly, the possibility of mutations in 
the cagA gene may not work properly and can not 
induce the inflammation properly. Third, the pres-
ence of other H.pylori virulence factors that play a 
role in gastritis rather than CagA. Fourth, sus-
pected host and environmental factors are more 
influential than H.pylori bacterial infection factor 
in the occurrence of severe gastritis.

Conclusion

There was no significant association between 
CagA H.pylori paraserocytosis and chronic inflam-
mation, neutrophil infiltration, gland atrophy and 
intestinal metaplasia.
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