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HELICOBACTER PYLORI INFECTION 
IN ADVANCED GASTRIC CARCINOMA
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ABSTRACT – Background - There is substantial evidence that infection with Helicobacter pylori plays a role in the development of gastric 
cancer and that it is rarely found in gastric biopsy of atrophic gastritis and gastric cancer. On advanced gastric tumors, the bacteria can 
be lost from the stomach. Aims - To analyze the hypothesis that the prevalence of H.pylori in operated advanced gastric carcinomas 
and adjacent non-tumor tissues is high, comparing intestinal and diffuse tumors according to Lauren’s classifi cation. Methods - A 
prospective controlled study enrolled 56 patients from “Hospital Universitário”, Federal University of Rio Grande do Norte, Natal, RN, 
Brazil, with advanced gastric cancer, treated from February 2000 to March 2003. Immediately after partial gastrectomy, the resected 
stomach was opened and several mucosal biopsy samples were taken from the gastric tumor and from the adjacent mucosa within 4 
cm distance from the tumor margin. Tissue sections were stained with hematoxylin and eosin. Lauren‘s classifi cation for gastric cancer 
was used, to analyse the prevalence of H. pylori in intestinal or diffuse carcinomas assessed by the urease rapid test, IgG by ELISA 
and Giemsa staining. H. pylori infected patients were treated with omeprazole, clarithromycin and amoxicillin for 7 days. Follow-up 
endoscopy and serology were performed 6 months after treatment to determine successful eradication of H. pylori in non-tumor 
tissue. Thereafter, follow-up endoscopies were scheduled annually. Chi-square and MacNemar tests with 0.05 signifi cance were used. 
Results - Thirty-four tumors (60.7%) were intestinal-type and 22 (39.3%) diffuse type carcinomas. In adjacent non-tumor gastric 
mucosa, chronic gastritis were found in 53 cases (94.6%) and atrophic mucosa in 36 patients (64.3%). All the patients with atrophic 
mucosa were H. pylori positive. When examined by Giemsa and urease test, H. pylori positive rate in tumor tissue of intestinal 
type carcinomas was higher than that in diffuse carcinomas. In tumor tissues, 34 (60.7%) H. pylori-positive in gastric carcinomas 
were detected by Giemsa method. H. pylori was observed in 30 of 56 cases (53.5%) in tissues 4 cm adjacent to tumors. This 
difference was not signifi cant. Eradication of H. pylori in non-tumor tissue of gastric remnant led to a complete negativity on the 
12th postoperative month. Conclusions - The data confi rmed the hypothesis of a high prevalence of H. pylori in tumor tissue of 
gastric advanced carcinomas and in adjacent non-tumor mucosa of operated stomachs. The presence of H. pylori was predominant 
in the intestinal-type carcinoma.

HEADINGS – Stomach neoplasms. Carcinoma. Helicobacter infections.
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INTRODUCTION

Gastric carcinoma is one of the most common human 
malignant cancers in the world. There is substantial evidence 
that infection with the gastric bacterium Helicobacter 
pylori plays a role in the etiology of gastric cancer(2, 48). The 
International Agency for Research on Cancer, sponsored by 
the World Health Organization, has categorized H. pylori 
infection as a defi nite human carcinogen since 1994(19). 
Some years after that decision, it is well established that 
persistent infection with H. pylori is associated with an 
increased risk for gastric malignancies(11, 17).

The magnitude of the risk of gastric cancer associated 
with infection remains unclear and there have been 
suggestions that this risk varies with sex(14, 32), age(30), 
and the histological subtype of the cancer(33). There is 
evidence that H. pylori is frequently found in gastric 
biopsy specimens from individuals with atrophic gastritis, 
intestinal metaplasia and gastric cancer, and that with the 
development of advanced gastric tumors, the bacteria can 
be lost from the stomach(20, 21). With loss of infection, the 
level of circulating anti-H. pylori antibodies will fall, 
so that patients with gastric cancer may be H. pylori 
seronegative even though they have been infected in 
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the past(10). Most researchers believe that the pathogenesis 
of human gastric cancer is a multifactorial and multistage 
process(13, 19, 22). Recent studies linked cytokine gene polymorphisms 
to H. pylori-related gastric cancer development(23, 37). RAD et 
al.(37) observed that pro-infl ammatory IL-1 polymorphisms (IL-
1RN2[+]/IL-1B-511T/-31C[+]) were associated with increased 
IL-1β expression, more severe degrees of infl ammation, and 
an increased prevalence of intestinal metaplasia and atrophic 
gastritis. LU et al.(24) observed that the risk of gastric cancer 
was signifi cantly elevated in subjects with the IL-8-251 AA 
or IL-10-1082 G or TNFα-308 AG genotypes. These fi ndings 
suggest that genetic polymorphisms in IL-8, IL-10, and TNF-α 
may play important roles in developing gastric cancer in the 
Chinese population. YANG et al.(51) reported that, in Chinese 
population, the risks associated with the IL-1β variant genotypes 
were 1.64 for -31TT and 1.52 for -511CC, respectively, compared 
with their wildtype homozygotes. The risks were signifi cantly 
more evident in individuals with H. pylori infection, which was 
consistent with the biological effects of IL-1β. 

H. pylori cytotoxin-associated gene A (CagA) and vacuolating 
cytotoxin A (VacA) proteins interact with multiple host proteins, 
although downstream signaling events need further characterization. 
It does appear, however, that CagA may participate in a negative 
feedback loop on Src family kinases to prevent further phosphorylation 
of CagA. ARGENT et al.(1) reported that H. pylori strains that deliver 
CagA with more phosphorylation motifs induce higher levels of 
CagA phosphorylation in epithelial cells, induce more cytoskeletal 
changes, and are more likely to be associated with gastric cancer. 
Functional variability of cagA gene has been reported in Japanese 
isolates of H. pylori(15). The BagA2 and CagA genes were investigated 
in 208 Brazilian H. pylori strains. A strong association between 
BabA2 and duodenal ulcer or gastric carcinoma was observed, 
even after adjusting for confounding factors, such as age, gender, 
and CagA status. CagA-positive strains were also independently 
associated with H. pylori-related diseases(31). 

Undoubtedly, the most signifi cant association of H. pylori is 
with gastric cancer, both intestinal and diffuse types, and meta-
analysis has shown that infection confers a 2–3-fold increased 
chance of developing gastric cancer(18). Epidemiological and 
histopathological studies have shown that H. pylori infection is 
closely associated with gastric carcinogenesis(13, 46). 

Beginning from the evidence that the H. pylori infection 
predominantly occurs in initial gastric carcinomas, the aim of 
this study was to analyze the prevalence of H. pylori infection in 
advanced gastric carcinomas and adjacent mucosa from operated 
patients, comparing intestinal and diffuse tumors according to 
LAUREN’S classifi cation(22). Localization of H. pylori in gastric 
carcinomas and adjacent non-tumor tissues were demonstrated. 

METHODS

The prospective controlled study enrolled 56 patients from 
“Hospital Universitário”, Federal University of Rio Grande do 
Norte, Natal, RN, Brazil. with advanced gastric cancer according 
to the TNM classifi cation, treated from February 2000 to March 
2003. Patients with chronic diseases, immunossupressed, using 

non-steroid anti-infl ammatory, previous radiotherapy/chemotherapy 
and H2 blockers were excluded. All patients were subjected to 
partial gastrectomy. After resection, the greater curvature of the 
stomach was opened and several (usually 12) mucosal biopsy 
samples were taken from the gastric tumor, and the adjacent 
macroscopically non-tumorous mucosa within 4 cm distance from 
the tumor margin. For morphological analysis, tissue sections 
were routinely stained with hematoxylin and eosin. Adjacent 
non-tumor tissue was examined for diagnosis of atrophy of 
mucosa and chronic gastritis. The histological typing of gastric 
cancer was assessed according to Lauren‘s classifi cation(18). The 
H. pylori infection status was assessed by the urease rapid test, 
observed during 30 min (Gastroteste kit). H. pylori IgG antibody 
in plasma was measured by an enzyme-linked immunosorbent 
assay (ELISA), using commercially available kit Cobas Core 
II (Roche). A cut off value of >7.5 U was taken to categorize 
positive samples, as recommended by the manufacturer. For 
histopathological evaluation of the H. pylori colonization, the 
specimens from tumor tissue and adjacent mucosa were loaded 
into 1% formalin and routinely screened with microscope 
(Giemsa staining). 

For those patients infected with H. pylori in non tumor tissue, 
treatment was performed after the 30th postoperative day. Patients 
received omeprazole 2 × 20 mg, clarithromycin 2 × 500 mg, 
and amoxicillin 2 × 1000 mg given before breakfast and before 
dinner for 7 days. The fi rst follow-up endoscopy was performed 
6 months after treatment to determine successful eradication of 
H. pylori and tumor recurrence. Thereafter, follow-up endoscopies 
were scheduled annually.

All patients gave an informed consent before the surgical 
procedures. The study was conducted in accordance with the 
Declaration of Helsinki and the 196/96 Resolution from National 
Council of Health, Brazil and was approved by the Ethics on 
Research Committee of the Federal University of Rio Grande 
do Norte, Brazil (Protocol 261.01).

The statistical analysis was performed using the chi-square 
test and Yates correction, to compare the association between 
proportions for independent groups. The McNemar test was 
used for dependent paired groups. P<0.05 was considered 
statistically signifi cant.

RESULTS

Demographic data are expressed in Table 1. Thirty-four tumors 
(60.7%) were classifi ed as intestinal-type, and the remaining 
22 (39.3%), as diffuse type carcinomas. When the cancer was 
separated according to the histological type, the prevalence of 
H. pylori infection was higher in intestinal than in diffuse-type 
carcinoma (Table 2). Statistically signifi cant differences were 
found between these groups, when the diagnosis was performed by 
Giemsa staining and urease rapid test (P<0.05). Histopathological 
changes of adjacent non-tumor gastric mucosa were observed; 
chronic gastritis was found in 53 cases (94.6%) and atrophic 
mucosa in 36 patients (64.3%). All the patients with accentuated 
reduction in the epithelial thickness were H. pylori positive when 
assessed by Giemsa and urease test.
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Helicobacter pylori in tumor tissue
Giemsa staining showed 34 positive cases (60.7%) of 

tissue sections carrying bacterial bodies of H. pylori from 56 
gastric carcinomas, and the positive rate was lower than that 
detected by ELISA method in serum of 36 patients (64.3%). 
The urease rapid test detected H. pylori in tumor tissue of 34 
patients (60,7%). The differences among these proportions were 
not signifi cant (P>0.05). When detected by Giemsa, H. pylori 
positive rate in intestinal type carcinomas was higher than that 
in diffuse carcinomas (P<0.05) (Table 2). The difference was 
also signifi cant comparing H. pylori positive in intestinal and 
diffuse carcinomas by rapid urease test (P<0.05). So, in diffuse 
carcinomas, H. pylori was predominantly negative when Giemsa 
staining and urease rapid test were used (Table 2).

Helicobacter pylori in non-tumor tissue
H. pylori was detected by Giemsa and urease test in 30 of 56 

cases (53.5%) in the glands and mucous pool of normal tissues 
4 cm adjacent to tumors. H. pylori microscopic positive rate in 
non-tumor sites was lower than that in tumor (60,7%) sites, but 
this difference was not signifi cant (P>0.05).

ELISA antibody and urease test after eradication therapy
To examine the effect of H. pylori treatment on antibody 

expression and urease rapid test, a total of 40 patients were 
followed endoscopically (16 were lost of follow-up). We 
analyzed the gastric biopsies obtained from gastric remnant 
of patients who had infection of adjacent non-tumor tissue, 
before and after H. pylori eradication therapy. Six months 
later, only two patients had IgG/ELISA and urease positive 
tests 2/36 (5%) and the treatment was repeated. The second 
treatment of H. pylori led to a complete negativity of IgG/
ELISA and urease test on the 12th postoperative month. On 
the second follow-up year, tumor recurrence occurred in fi ve 
patients who had diffuse carcinomas, whose H. pylori tests 
had been negative after 6 and 12 postoperative months. These 
patients died 4 months later. 

DISCUSSION

The epidemiology of H. pylori infection has been studied 
in the Brazilian population. ROCHA et al.(38), using indirect 
immunofl uorescence, detected a prevalence of 62.1% H. pylori 
infection in asymptomatic Brazilian blood donors in an urban 
area. A prevalence of 84.7% H. pylori infection in adults in a 
rural area of a central region of Brazil was also reported(42). Thus, 
the prevalence is highest in developing regions, including all the 
countries of Latin America. Around the world, the prevalence 
of H. pylori infection ranges from 20% to over 90% in adult 
populations(36). It has been postulated that transmission decreases 
as sanitation improves(1). Within countries, H. pylori infection is 
linked to low socioeconomic status, residential conditions and 
migration from high prevalence regions(4, 41, 48). 

Histological studies have reported the association between 
H. pylori infection and gastric cancer(5, 16, 28, 33). However, the results 
have not been always consistent; higher rates of serologically and 
histologically detected H. pylori positivity have been reported 
for early stage cancer than for advanced gastric cancer(5). TANG 
et al.(43) demonstrated positive rates of H. pylori 75.0% and 49.5% 
in early gastric carcinomas and advanced gastric carcinomas, 
respectively. Different from what could be expected, in the 
present study all the patients had advanced cancer and the 
prevalence of positive H. pylori in tumor tissue was 60.7%, as 
detected by Giemsa staining. As H. pylori infection had a high 
frequency in gastric cancer tissue, one possible interpretation 
of the results includes the possibility that it could be one of 
the carcinogenic factors in our patients. The prevalence of 
H. pylori in non-tumor tissue, 4 cm adjacent to gastric cancer, 
was not different from that detected in tumor tissue. In a Brazilian 
study of 40 patients receiving gastrectomy for gastric carcinoma, 
H. pylori was detected in 82% of the cases. Of the cases evaluated 
by histologic and microbiologic methods, 94% had positive 
results by at least one method(29). 

Atrophy of the gastric mucosa adjacent to tumor tissue was 
observed in all patients with H. pylori positive gastric carcinomas, 
with intestinal or diffuse types. This fi nding, associated with the 
high prevalence of chronic gastritis in adjacent tumor tissue (94.6%), 
may be a predetermining condition in the carcinogenesis of the 
gastric tumor of our patients. CRAANEN et al.(9) showed that 
atrophic mucosal changes were present in 90.3% of patients with 
intestinal-type early gastric cancer. UEMURA et al.(45) reported 
that subjects with severe gastric atrophy, corpus predominant 
gastritis, or intestinal metaplasia had an increased risk for gastric 
cancer. Another study confi rmed that gastric atrophy status was 
essential for cancer development(50). 

According to CORREA’s(8) model of gastric carcinogenesis, 
continuous exposure to irritants of the gastric mucosa produces 
repeated episodes of superfi cial gastritis. When this occurs in patients 
with nutritional defi cits, a degenerative sequential process causes 
atrophic gastritis, intestinal metaplasia, dysplasia and, ultimately, 
carcinoma. H. pylori may be considered an agent that causes chronic 
infl ammation of the gastric mucosa. Histological studies have 
described a corpus-dominant pattern of mucosal infl ammation, 
which is found not only in most H. pylori infected gastric cancer 
patients irrespective of the clinical stage(24, 43), but also in healthy 
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Number 56

Male/female 38/18

Mean age (year) 62

Age range (year) 21–78

H. pylori infection rate (%) 60.7

TABLE 1 – Demographic data of patients operated with gastric cancer

Histological types Total cases
ELISA Giemsa Urease test

p n p n p n

Intestinal 34 20 14 25* 9 26* 8

Diffuse 22 16 6 9 13 8 14

Total 56 36 20 34 22 34 22

TABLE 2 – H. pylori infection detected by ELISA, Giemsa and urease 
test. Comparison with histological types of gastric carcinoma 
(tumor tissue)

p = positive;
n = negative
*P<0.05 compared to diffuse GC
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relatives of gastric cancer patients(25). Based on histological studies, 
patients with a corpus-dominant H. pylori gastritis have about 
9-fold increased risk for gastric cancer(26, 27, 28). 

Although cancer development is a multifactorial process(7), 
H. pylori infection increases the risk of gastric cancer(40). Mongolian 
gerbils were orally inoculated and infected with H pylori, which 
induced gastric carcinomas located in the pyloric region. After the 
26th week, severe active chronic gastritis, ulcers, and intestinal 
metaplasia could be observed in the infected animals. After the 
62nd week, adenocarcinoma had been developed in the pyloric 
region of 37% (10/27) of the infected animals. It was found that 
adenocarcinoma development seemed to be closely related to 
intestinal metaplasia(47). In our study the presence of H. pylori 
in tumor tissue with intestinal-type gastric adenocarcinoma 
was more prevalent than in the diffuse-type, and the difference 
was signifi cant. In the diffuse-type carcinoma the H. pylori was 
predominantly negative when the Giemsa and urease test were 
used. Our results are in contradiction to the works published by 
other authors(6, 35). H. pylori infection was found in 63.6% of 
patients with intestinal type early gastric cancer and in 54.5% 
of patients with diffuse-type early gastric cancer(9). 

“The Maastricht Consensus Report”(12) recommends H. 
pylori eradication therapy following early resection for gastric 
cancer. There are some data showing that H. pylori eradication 
is associated with a decrease in the recurrence rate in patients 
with early gastric cancer that is resected endoscopically(39, 44) 
Some reports emphasize the importance of H. pylori treatment 
at a young age. These studies conclude that H. pylori eradication 
is also useful for the prevention of new cancer development 

from high-risk mucosa for gastric cancer(3, 21, 40). WONG 
et al.(49) reported a 7.5-year follow-up study in a high-risk region 
in China and showed that treatment of H. pylori reduced the 
overall incidence of gastric cancer by 37%, although there was 
no statistical signifi cance. The above recommendations are in 
agreement with the management adopted and the results of the 
present study. All the patients operated with gastric cancer were 
treated for H. pylori infection, when it was present. All of them, 
previously with infection in non-tumor tissue, were H. pylori 
negative after 1 year of follow-up and no recurrence of cancer 
was observed. After 2 years, endoscopy showed tumor recurrence 
in fi ve patients, with H. pylori negative tests. These recurrences 
may be explained by the fact that all the patients were operated 
with advanced gastric carcinomas, with poor prognosis. These 
results suggest that H. pylori eradication, even in advanced 
tumors, may reduce gastric cancer recurrence.

As suggested by an economical analysis based on the United 
States data, a screen-and-treat strategy for H. pylori infection, 
even under conservative assumptions, may be a cost-effective 
strategy for gastric cancer prevention comparable to the costs 
of breast mammography screening programs(34). 

CONCLUSIONS

The data of the present study suggest a high prevalence of 
H. pylori in tumor tissue of gastric advanced carcinomas and in 
adjacent non-tumor mucosa of operated stomachs. A signifi cant 
difference was detected in the presence of H. pylori between 
intestinal and diffuse histological types of gastric carcinoma.
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Araújo-Filho I, Brandão-Neto J, Pinheiro LAM, Azevedo IM, Freire FHMA, Medeiros AC. Associação do carcinoma gástrico avançado com 
infecção por Helicobacter pylori. Arq Gastroenterol. 2006;43(4):288-92.

RESUMO – Racional - Existe evidência de que a infecção pelo Helicobacter pylori desempenha papel importante na causa do câncer gástrico 
e que é raramente encontrada em biopsias de gastrite atrófi ca e em tecido tumoral de câncer do estômago. Com a evolução para câncer 
gástrico avançado, a bactéria tende a desaparecer do tecido tumoral. Objetivos - Analisar a prevalência do H. pylori em peças operatórias 
de carcinomas gástricos avançados e no tecido adjacente aos tumores, comparando os tumores tipo intestinal e difuso de acordo com a 
classifi cação de Lauren. Métodos - Estudo prospectivo controlado incluiu 56 pacientes operados no Hospital Universitário da Universidade 
Federal do Rio Grande do Norte, Natal, RN, com câncer gástrico avançado, entre fevereiro de 2000 e março de 2003. Imediatamente após 
a gastrectomia, a peça operatória foi aberta e foram feitas várias biopsias do tecido neoplásico e da mucosa adjacente a 4 cm da margem 
tumoral. Os tecidos formam processados e corados pela hematoxilina-eosina. Foi usada a classifi cação de Lauren para carcinoma gástrico. 
A infecção pelo H. pylori foi diagnosticada pelo teste da urease, dosagem de IgG por ELISA e histopatologia com coloração Giemsa. Os 
pacientes infectados pelo H. pylori foram tratados com omeprazol, claritromicina e amoxicilina por 7 dias. Após 6 meses, 1 ano e 2 anos, 
foi feito seguimento utilizando endoscopia, dosagem de IgG e teste da urease para avaliar o sucesso da erradicação do H. pylori e recidiva 
do tumor. Resultados - O carcinoma tipo intestinal ocorreu em 34 (60,7%) pacientes e 22 (39,3%) foram acometidos de carcinoma difuso. 
No tecido adjacente não-tumoral a gastrite crônica foi observada em 53 casos (94,6%) e mucosa atrófi ca em 36 pacientes (64,3%), todos 
H. pylori positivos. Exames pelo Giemsa e teste da urease revelaram maior prevalência de H. pylori positivo no tecido tumoral do carcinoma 
tipo intestinal do que no tipo difuso. Quando foi comparada a presença de H. pylori no tecido tumoral (60,7%), com a que ocorreu na mucosa 
gástrica adjacente ao carcinoma (53%), diferença foi insignifi cante. A erradicação do H. pylori resultou em negatividade completa no segundo 
ano de seguimento. Conclusões - Os dados sugerem presença signifi cante de H. pylori no tecido tumoral de carcinoma gástrico avançado e 
na mucosa adjacente de peças operatórias, predominando no carcinoma tipo intestinal, quando comparado com o tipo difuso.

DESCRITORES – Neoplasias gástricas. Carcinoma. Infecções por helicobacter.
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