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ABSTRACT

AIM: Triple therapy seems more effective in curing Helico-

bacter pylori infection in patients with peptic ulcer than in
those with non-ulcer dyspepsia. It has been suggested that
this difference depends on the expression of CagA protein
that is more frequent in the former. The objective of this
study was to investigate a potential association between se-
rum CagA positivity, severity of gastric mucosal inflamma-
tion and eradication success among peptic ulcer and non-ul-
cer dyspepsia patients.
MATERIAL AND METHOD: Patients undergoing upper gas-
trointestinal endoscopy for investigation of dyspepsia at the
Department of Gastroenterology, Hospital Vera Cruz, bet-
ween March, 2000 and March 2001 were screened. H. pylori

positive patients, as diagnosed by rapid urease test and his-
tology were included. Severity of gastric mucosal inflamma-
tion was determined and serum CagA positivity was asses-
sed using a commercially available ELISA assay prior to H.

pylori 7-day eradication therapy with lansoprazole, clarith-
romycin and amoxicillin (30 mg, 500 mg and 1 g b.i.d., res-
pectively). Eradication success was determined 8-24 weeks
following completion of therapy.
RESULTS: Seventy-four patients were included in the study
(mean age 40.8, range 18-67, female = 28). CagA positivity
was observed in 48% of patients. Gastroduodenal peptic ul-
ceration was found in 54% of patients. Serum CagA positi-
vity was significantly higher among peptic ulcer patients
(62.5%), while CagA negativity was significantly higher
among non-ulcer dyspepsia patients (67.7%). Lymphocyte
and eosinophil infiltration was significantly higher among
CagA + patients, despite being comparable when distributed
among peptic ulcer and non-ulcer dyspepsia patients. Eradi-
cation was successful in 93.2% of patients, regardless of
CagA status on a per protocol analysis. Based on a per pro-

tocol analysis, eradication success was comparable among
peptic ulcer and non-ulcer dyspepsia patients, regardless of
CagA status.
CONCLUSION: Our results support the concept that CagA po-
sitivity is associated to peptic ulcer disease and to a higher
severity of lymphocyte and eosinophil infiltration. Efficacy
of treatment eradication of H. pylori may not be affected by
serum CagA status.

CagA Y ERRADICACIÓN DE HELICOBACTER PYLORI
EN PACIENTES CON DISPEPSIA

OBJETIVO: El tratamiento triple parece tener una eficacia
mayor en la curación de la infección por Helicobacter pylori

en los pacientes con úlcera péptica, en comparación con los
pacientes que presentan dispepsia de origen no ulceroso. Se
ha señalado que esta diferencia depende de la expresión de
la proteína CagA, que es más frecuente en los primeros. El
objetivo de este estudio ha sido la investigación de una posi-
ble asociación entre la positividad sérica para CagA, la in-
tensidad de la inflamación de la mucosa gástrica y el buen
resultado de la erradicación de la infección por H. pylori en
pacientes con úlcera péptica y en pacientes con dispepsia de
origen no ulceroso.
MATERIAL Y MÉTODO: El estudio se realizó en pacientes aten-
didos entre marzo de 2000 y marzo de 2001 en el Depart-
ment of Gastroenterology, Hospital Vera Cruz; en todos los
pacientes se había indicado la realización de endoscopia gas-
trointestinal alta como parte del estudio de un cuadro de
dispepsia. Los participantes presentaron positividad para H.

pylori, tanto en la prueba rápida de la ureasa como en el es-
tudio histológico. Se determinó la intensidad de la inflama-
ción de la mucosa gástrica y se evaluó la positividad sérica
para CagA mediante el uso de una técnica de ELISA comer-
cializada, todo ello antes de la administración de un ciclo de
tratamiento de 7 días para la erradicación de H. pylori con
lansoprazol, claritromicina y amoxicilina (30 mg, 500 mg y 
1 g cada 12 h, respectivamente). El resultado de la erradica-
ción se estableció a las 8-24 de semanas de la finalización del
tratamiento.

Correspondence: Prof. A.F. Novaes de Magalhães.
Rua F.A Coutinho, 9 Campinas. Brasil.
E-mail: fredericomagalhaes@terra.com.br

Received 2-2-2005; accepted for publication 5-5-2005.

CagA status and Helicobacter pylori eradication among dyspeptic
patients
A.F. Novaes de Magalhãesa,b, A. Carvalhaesb, J. Natan-Eisigc, J.G. Paraíso-Ferraza, M. Trevisanb and S. Zaterkaa,d

aDiscipline of Gastroenterology. Department of Internal Medicine. Faculty of Medical Sciences. University of Campinas. Campinas. bDepartment of
Gastroenterology. Hospital Vera Cruz. Campinas. Brazil. cDiscipline of Gastroenterology. Department of Gastroenterology. University of São Paulo. School
of Medicine. São Paulo. Brazil. dPresident. Núcleo Brasileiro de Estudos sobre H. pylori.

105.116



RESULTADOS: En el estudio participaron 74 pacientes (edad
media, 40,8 años; rango, 18-67 años; número de mujeres, 28).
Se detectó positividad para CagA en el 48% de los pacientes.
El 54% de ellos presentaba úlcera péptica gastroduodenal.
La positividad sérica para CagA fue significativamente ma-
yor en los pacientes con úlcera péptica (62,5%), mientras que
la negatividad sérica para CagA fue significativamente ma-
yor en los pacientes con dispepsia de origen no ulceroso
(67,7%). La intensidad de la infiltración por linfocitos y eosi-
nófilos fue significativamente mayor en los pacientes con po-
sitividad para CagA, a pesar de que dicha intensidad fue si-
milar entre los pacientes con úlcera péptica y en los pacientes
con dispepsia de origen no ulceroso. En un análisis de proto-
colo individualizado, la erradicación de la infección tuvo éxi-
to en el 93,2% de los pacientes, con independencia de la posi-
tividad o negatividad para CagA. En este tipo de análisis, el
buen resultado respecto de la erradicación de la infección fue
comparable en los pacientes con úlcera péptica y en los pa-
cientes con dispepsia de origen no ulceroso, con independen-
cia de la positividad o negatividad para CagA.
CONCLUSIÓN: Nuestros resultados apoyan la posibilidad de
que la positividad para CagA esté asociada a la enfermedad
ulcerosa péptica y a una intensidad mayor de la infiltración
por linfocitos y eosinófilos. La eficacia del tratamiento de
erradicación de la infección por H. pylori puede no estar in-
fluida por la positividad o negatividad sérica para CagA.

OVERVIEW

Helicobacter pylori eradication is crucial in the treatment
of peptic ulcer disease, and plays a key role in modifying
the natural course of the disease1,2. However, the benefits
of H. pylori on symptom control is controversial, spe-
cially in patients with non-ulcer dyspepsia3. The reduc-
tion in ulcer recurrence observed following eradication of
the bacteria improves symptoms and quality of life of
peptic ulcer patients, potentially reducing the risk of furt-
her ulcer complications. On the other hand, this may not
be the case in functional dyspepsia patients4.
It has been proposed that successful H. pylori eradication
is more frequently observed in patients diagnosed with
peptic ulcer compared to non-ulcer dyspepsia5-14.
It has been observed that a bacterial virulence factor such as
CagA gene positivity is mostly found in peptic ulcer pa-
tients, while most non-ulcer dyspeptic patients are CagA ne-
gative12. Therefore, an association between CagA positivity,
peptic ulcer and effective H. pylori eradication may take pla-
ce. The present study was designed to investigate whether
there would be an association between CagA seropositivity,
severity of gastric inflammation, peptic ulcer disease and the
H. pylori response to triple therapy.

MATERIAL AND METHOD

Subjects

Patients (both sexes) undergoing upper gastrointestinal endoscopy for
evaluation of dyspepsia at the Department of Gastroenterology, Hospital
Vera Cruz, between March 2000 and March 2001 were considered for
study participation. The inclusion criteria was the presence of H. pylori

detected by histology (H&E and Giemsa staining) as well as by the ra-
pid urease test. Patients with previous gastric surgery, gastric cancer,
chronic liver disease, known biliary disease, pancreatic diseases, past
history of upper gastrointestinal bleeding, previous H. pylori eradication
treatment or antibiotic use 4 weeks prior to study entry were excluded.
Written informed consent was obtained from all patients prior to ente-
ring the study, and the protocol was approved by the Hospital Vera Cruz
Ethics Committee, in accordance with the Declaration of Helsinki.
Seventy four patients (M = 46, F = 28, mean age 40.8 years old, range
18-67) agreed to participate in the study and were included in the study
protocol. Twenty two patients were current smokers (29.7%). Upper gas-
trointestinal endoscopy following an overnight fast using a videoendos-
cope (Fujinon 200 HR, Tokyo, Japan) was employed for detection of
gastroduodenal peptic lesions and collection of gastric biopsies (2 antrum
and 2 corpus) for determination of H. pylori status15. Endoscopic and his-
tologic gastritis were grade according to the Sydney System. A numeric
score was employed to assess the degree of mucosal inflammation,
lymphocyte, eosinophil, and neutrophil infiltration, as well as the presen-
ce of lymphoid follicules before receiving eradication treatment. Histolo-
gical assessment was performed by a pathologist blinded to endoscopy
and CagA positivity. Serum CagA status was assessed in all patients
prior to eradication therapy using an Elisa assay (CagAssay, Biomérica,
City, Country). Specificity and sensitivity of the assay used to detect
CagA seropositivity was performed by testing eighty control sera from
an adult population and 46 consecutive patients evaluated by the urease
method. CagA positivity was found in five normal individuals. Among
twenty nine patients with urease positivity on endoscopy, nineteen were
also positive for CagA while in seventeen patients negative for the urease
method, only one showed positivity for the presence of CagA.
The patients were subjected to eradication therapy consisting of a 7-day
twice daily oral administration of lansoprazole 30 mg, amoxicillin 1 g
and clarithromycin 500 mg (PyloriPac®, Medley Indústria Farmacêutica,
Campinas, São Paulo, Brasil). H. pylori eradication was confirmed
when both tests (histology and rapid urease) were negative, assessed 8-
24 weeks following termination of eradication therapy. After comple-
ting the 7-day triple therapy, the patients did not take any antibiotics or
proton-pump inhibitors.

Statistics

The relationship (per protocol and intention-to-treat analysis) between
CagA status, presence of peptic ulcer, and the effect of the eradication
treatment among the patients studied was assessed using Fisher’s exact
test. The severity of gastritis among CagA positive and negative patients
was compared using unpaired «t» test. Differences were considered to
be significant when p < 0.05.

RESULTS

Peptic ulceration (gastric ulcer [n = 5], duodenal ulcer [n
= 35]) was detected in 40 patients (54%: 95% CI = 42.1-
65.7%, M = 27, F = 13, mean age 40,1 years old, range
18-67), 27.5% being smokers. Thirty-four patients had a
normal mucosa or non-erosive endoscopic gastritis (46%,
M = 19, F = 15, mean age 41.7% years old, range 20-65),
32% smokers. Thirty six patients (48.6%, 95% CI = 36.8-
60.5%, M = 25) were found to be CagA positive on the
Elisa assay. A significantly (p < 0.05) higher proportion
of peptic ulcer patients had serum CagA positivity: 25/40
(62.5%, 95% CI = 45.8-77.3%), while serum CagA posi-
tivity was significantly (p < 0.05) lower among non-ulcer
dyspeptic patients: 11/34 (32.3%, 95% CI = 17.4-50.5%)
Fifteen patients (peptic ulcer = 10, non-ulcer dyspepsia =
5) refused to be subjected to a repeat endoscopy in order
to assess H. pylori eradication. Therefore, eradication was
determined in 59 patients (79.7%, 95% CI = 68.8-88.2%).
Eradication was successful in 90-95%, on a per protocol
analysis, regardless of CagA status (table I), and compa-
rable among peptic ulcer and non-ulcer dyspepsia patients
(table II). Histological assessment was performed on
samples collected from patients that had H. pylori eradi-
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cation tested. Therefore, analysis of gastric mucosal in-
flammation, leukocyte infiltration and development of
lymphoid follicules was investigated in 79.7% of pa-
tients. The severity of mucosal inflammation was compa-
rable (p = 0.08) among serum CagA positive and negative
patients. However, a significantly (p < 0.05) higher eosi-
nophil and lymphocyte mucosal infiltration was observed
in CagA positive patients (fig. 1). Similar neutrophil infil-
tration and lymphoid follicule development was observed
among both groups (fig. 1). No differences were observed
on the histological severity score when peptic ulcer and
non-ulcer dyspeptic CagA positive and negative were
analyzed.

DISCUSSION

A lower eradication rate has been demonstrated among H.

pylori positive, non-ulcer dyspeptic patients5-13. Several
factors may contribute to this observation, including a re-
duced severity of gastric mucosal inflammation, likely re-
lated to a «less virulent» bacteria. It has been proposed
that VacAS2, CagA negative H. pylori infected patients
are more resistant to eradication therapy5,10,12,13. Whether
this is a result of an increased primary bacterial resistance
to antibiotics or to differential drug availability to the gas-
tric mucosa in this particular scenario remains to be eluci-
dated. As consequence, a 10-14 day eradication schedule
has been proposed over the commonly employed 7-day
triple therapy for peptic ulcer disease, more frequently as-
sociated with virulent H. pylori (VacAS1, CagA positive)9.
However, several reports have been published suggesting

that H. pylori eradication rates are not influenced by
CagA status16-19. Our results showed an eradication effi-
cacy comparable among peptic ulcer and non-ulcer dys-
pepsia patients, regardless of CagA status. Anycase total
numbers are very limited in each group, specially in
CagA positive dyspeptic patients, so caution should be ta-
ken when interpreting our results. The limited number of
patients included can be the explanation for a negative re-
sult due to a type B error in the statistic analysis. A high
drop-out rate was observed in the study, specially on the
CagA negative group. It should be noted that this is a sin-
gle-center study, and several patients refused to be sub-
jected to a repeat endoscopy.
Gastric mucosal inflammation, characterized by lymp-
hocyte and eosinophil infiltration, was more severe
among CagA positive patients. Whether there is a rela-
tionship between the degree of mucosal inflammation and
the ability of antibiotics to reach the gastric mucosa and
the bacteria remains to be elucidated. Therefore, the re-
sults of the present study indicate that, despite the presen-
ce of H. pylori CagA seropositivity being associated with
a more severe gastric mucosal inflammation, H. pylori

eradication rates may not be affected by CagA seropositi-
vity status.
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TABLE I. CagA + status among peptic ulcer and non-ulcer
dyspepsia patients

CagA+, n (%) CagA–, n (%) Total, n

Peptic ulcer 25 (62.5)a 15 (37.5) 40
Non-ulcer dyspepsia 11 (32.3) 23 (67.7)b 34
Total 36 (48.6) 38 (51.4) 74

ap < 0.05 versus CagA–; bp < 0.05 versus CagA+.

TABLE II. Helicobacter pylori eradication and CagA status

Per protocol, n (%) Intention-to-treat, n (%)

CagA+ 30/32 (92.7) 30/36 (83.3)
CagA– 25/27 (92.5) 25/38 (65.7)
Total 55/59 (93.2) 55/71 (74.3)

ap < 0.05 versus CagA–; bp < 0.05 versus CagA+.

Per Protocol Intention-to-treat

CagA+, CagA–, CagA+, CagA–, n 
n (%) n (%) n (%) (%)

Peptic ulcer 21/22 (94.4) 11/11 (100) 21/25 (84) 1/15 (73)
Non-ulcer 

dyspepsia 9/10 (90) 14/16 (87) 9/11 (81.8) 14/23 (60.3)

TABLE III. Helicobacter pylori eradication (per protocol and
intention-to-treat) among CagA+ and CagA– patients
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Fig. 1. Severity of mucosal inflammation among serum CagA positive

and negative patients.
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