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Abstract
AIM: To investigate and compare frequencies of serum
positive cagA in patients from two separate regions of Turkey
who were grouped according to the presence of peptic ulcer
disease or non-ulcer dyspepsia.

METHODS: One hundred and eighty Helicobacter pylori-
positive patients with peptic ulcer disease or non-ulcer
dyspepsia were included in the study. One hundred and
fourteen patients had non-ulcer dyspepsia and 66 had peptic
ulcer disease (32 with gastric ulcers and/or erosions and 34
with duodenal ulcers). Each patient was tested for serum
antibody to H. pylori cagA protein by enzyme immunoassay.

RESULTS: The total frequency of serum positive cagA in
the study group was 97.2 %. The rates in the patients with
peptic ulcers and in those with non-ulcer dyspepsia were
100 % and 95.6 %, respectively. These results were similar
to those reported in Asian studies, but higher than those
that have been noted in other studies from Turkey and
Western countries.

CONCLUSION: The high rates of serum positive cagA in
these patients with peptic ulcer disease and non-ulcer
dyspepsia were similar to results reported in Asia. The fact
that there was high seroum prevalence regardless of ulcer
status suggests that factors other than cagA might be
responsible for ulceration or other types of severe pathology
in H. pylori-positive individuals.
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INTRODUCTION
Helicobacter pylori (H. pylori) infection is very common,
especially in developing countries; however, patients with this

infection rarely develop clinically significant conditions, such
as peptic ulcer disease. This situation has prompted researchers
to investigate the possible roles of host and environmental
factors, and factors related to the bacterium itself in cases that
show severe pathologies[1-3]. Earlier works identified
associations between H. pylori strains that harbor cytotoxin-
associated gene A (cagA) and significant gastroduodenal
pathology; however, the results of more recent studies are
conflicting. In Europe, investigators have reported a
significantly higher seroprevalence of cagA antigen in
gastroduodenal ulcer cases than that in non-ulcer dyspepsia
cases[4,5]. In contrast, most studies from Asian countries have
noted that there was no significant difference between these
patient groups with respect to anti-cagA antibody positivity[5-7].
Interpretation of these findings has been further complicated
by reports from Japan and China. Some of these results differ
from those of other Asian studies, and are in line with findings
in Western countries[8,9].
     Turkey is geographically situated between two continents
that are reported to have different cagA seroprevalence rates.
Our aim in this study was to compare the frequencies of serum
positive cagA in Turkish patients with peptic ulcer disease and
those with non-ulcer dyspepsia.

MATERIALS AND METHODS
General data of patients
The study included 180 patients (79 males and 101 females;
mean age 43.4±11.2 years old) with dyspepsia who were
confirmed H. pylori-positive by rapid urease testing. The
patients came from two Baskent University medical centers in
two different Turkish cities. Ninety-nine were from the southern
city of Adana, and 81 were from Ankara in central Turkey.
Individuals who met at least one of the following criterias were
excluded from the study: history of H. pylori eradication
treatment; anti-secretory and/or non-steroidal anti-
inflammatory drug therapy in the 4 weeks prior to the study;
chronic organ failure (chronic renal, pulmonary, or liver
disease); chronic alcohol intake and cigarette smoking.

Methods
Gastric specimens from the antrum and corpus of each patient
from the Adana Hospital were examined with hematoxylin/
eosin and Giemsa stains. For each specimen, chronic
inflammation, neutrophil activity, and H. pylori density were
scored separately, according to the updated Sydney system:
0=normal, 1=mild, 2=moderate, and 3=severe[10]. We modified
the four-point scale for histological scoring slightly in order to
facilitate statistical analysis. Scores of 0-1 were categorized
together as “low score” and scores of 2-3 were categorized
together as “high score.” The same pathologist examined all
the histological sections.
    Three groups were divided according to the patients’
endoscopic findings: a non-ulcer dyspepsia (NUD) group
(n=114); a duodenal ulcer (DU) group (n=34); and a gastric
ulcer and/or erosion (GU/E) group (n=32).
     Enzyme immunoassay (Equipar Diagnostici, Rome, Italy)
was used to test for the presence of serum IgG and IgA
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antibodies to H. pylori cagA protein. Since there is no
international standard for IgG levels, this was quantitated by
means of a standard curve calibrated in arbitrary units per
milliliter (Uarb/mL). Serum levels above 5 Uarb/mL were
considered to indicate positivity.

Statistical analysis
The unpaired Student’s T-test and the χ2 test were used to
analyze the data, as appropriate. It was considered to be
statistical significant when P<0.05.

RESULTS
Of the 180 patients, 175 (97.2 %) were cagA (+). The rate
serum positive cagA in the NUD group was 95.6 %, and they
were 100 % in both DU and GU/E groups. The overall rate in
each hospital and the group rates in each center were shown in
Table 1. The NUD, DU, and GU/E groups had similar mean
serum levels of IgG-type cagA antibodies (45.2±40.3 Uarb/
mL, 54.3±42.4 Uarb/mL, and 51.2±41.3 Uarb/mL,
respectively; P>0.05).

Table 1  The rates of serum positive cagA overall and accord-
ing to endoscopic diagnosis in the patients from the two dif-
ferent centers

      cagA+  

  Adana hospital n (%) Ankara hospital n (%)      P

Total patients         98/99 (98.9)           77/81 (95.1)  NS
NUD patients         73/74 (98.6)           36/40 (90.0)  NS
GU/E patients         12/12 (100)           20/20 (100)  NS
DU patients         13/13 (100)           21/21 (100)  NS

Denotes: NUD: Non-ulcer dyspepsia; DU: Duodenal ulcer; GU/
erosion: Gastric ulcer and/or erosions.

Figure 1  The percentages of patients with high scores
(moderate or severe findings) for inflammation, neutrophil
activity, and H. pylori density in the antrum and corpus. (NUD:
Non-ulcer dyspepsia; DU: Duodenal ulcer; GU/erosion: Gas-
tric ulcer and/or erosions).

     In each group, the percentages of patients with high scores
for each histologic parameter were calculated. Separate
calculations were made for the antrum and the corpus specimens.
The results were then compared to demonstrate whether there
was any difference among gastroduodenal pathologies (NUD,
DU, and GU/E) with respect to severity of gastritis and H.
pylori density in each stomach region (Figure 1). In the antrum,
there were no significant differences in the group rates for
chronic inflammation, neutrophil activity, and H. pylori density
(P>0.05), and all three groups had very high frequencies of
high scores for chronic inflammation and H. pylori density.
Analysis of the corpus findings showed that the DU group had
a lower percentage of patients with high inflammation scores
than those in the other two groups (P<0.05). Also, the GU/E
group had a higher percentage of patients with high H. pylori
density scores than those in the other two groups (P<0.05).

DISCUSSION
Many studies have suggested that cagA+ strains of H. pylori
are associated with severe gastrointestinal lesions, such as
severe gastritis, peptic ulcer disease, and gastric cancer[11-13].
In infected patients, the cagA protein is translocated into
epithelial cells and induces structural changes in these cells[14,15].
A number of investigations have shown that infection with
these strains leads to increased secretion of interleukin-8, which
plays a pivotal role in the inflammatory response[16,17]. Despite
these findings and observations, recent studies of the frequency
of cagA+ H. pylori strains in patients with NUD have suggested
that factors other than cagA may contribute to severe
gastrointestinal pathologies[5-7].
     Studies of patients with and without peptic ulcer disease in
different countries, and in different regions within countries,
have revealed wide variations in cagA serum prevalence in
these two groups. This variation is evident if we compared the
data from our study group overall (180 H. pylori-positive
patients from health centers in central and southern Turkey)
and a previously published study of patients from western
Turkey[18]. The latter report showed that the rate of serum
positive cagA was significantly higher in peptic ulcer patients
than that in NUD patients, whereas our results showed higher
but similar rates when our patients were categorized in these
two groups. When we analyzed our data of patients categorized
according to hospital/city origin (Table 1), the overall rates of
serum positive cagA were similar, and the corresponding rates
were similar when the patients were divided into NUD, GU/E,
and DU groups. These observations supported the suggestion
that cagA should not be considered a universal marker for the
prediction of severe gastrointestinal pathology. The reasons
for, and the clinical aspects associated with this variation in
serum positive cagA are not clear. Two possible reasons for
the discrepancy among studies even from same country are
the possible differences between commercial kits in the
detection of cagA antibody in the sera of patients and variation
in the prevalence of serum positive cagA strains even in areas
showing geographical proximity.
     In our study, we were unable to compare the severity of
gastritis and H. pylori density in patients with cagA(+) and
cagA(-) strains because almost all of the 180 patients tested
positive for cagA antibodies, regardless of the endoscopic
diagnosis. We performed an indirect analysis in attempt to
determine whether cagA+ H. pylori strains were associated
with severe gastritis. For this, we focused only on individuals
with high histological scores, and determined the percentage
of patients in each group that had high scores for chronic
inflammation, neutrophil activity, and H. pylori density,
respectively. The NUD, GU/E, and DU groups all had very
high frequencies of high inflammation scores in the antrum.
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However, in the corpus, the DU group had a significantly lower
frequency of high inflammation scores than the other two
groups. These findings suggested that cagA may have some
impact on the severity of gastritis, but not on duodenal ulcer
development. Previous work has shown a negative correlation
between severe corpus gastritis and the presence of DU, most
likely due to changes in the pattern of gastric acid secretion[19,20].
Our findings were in line with this reported relationship.
     Figura et al reported that most patients with NUD have
both cagA(+) and cagA(-) strains of H. pylori simultaneously,
and suggested that a particular pathological finding may be
determined by the dominant strain that colonizes a particular
gastric area[21]. This may explain the conflicting results of
different studies concerning the serum prevalence of cagA in
NUD patients. According to this concept, a patient with anti-
cagA antibody in his or her serum may clinically show NUD
if the majority of the H. pylori organisms in the gastric mucosa
are cagA(-).
     There is also another possible explanation for why some
patients with cagA(+) strains develop milder upper
gastrointestinal pathology than those who show more severe
pathology but have the same bacterial strain. The reason may
be variations in genetic make-up, as a number of different
cagPaI genes are required for the cagA protein to be able to
enter epithelial cells. Investigation has shown that inactivation
of some of these genes abolishes cagA delivery and
phosphorylation[14,22].
     In conclusion, our findings reveal that the rates of cagA
serum prevalence are high and similar in H. pylori-positive
patients from two Turkish cities that are approximately half
thousand of kilometers apart. These rates indicate that cagA
serum prevalence in the Turkish population is close to the rates
reported in Asian countries. The fact that we observed similar
frequencies of cagA(+) H. pylori strains in all our dyspeptic
patients, regardless of ulcer status, suggests that factors other
than cagA may contribute to severe gastrointestinal pathology
in patients with H. pylori.
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