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Scientific Updates

Molecular Pathology of Gastric Cancers

Prof. Joseph JY Sung M.D., Ph.D.
Department of Medicine & Therapeutics, CUHK
Prince of Wales Hospital

Gastric cancer is the second most common cancer worldwide. Its prevalence is still on the rise in developing
countries due to the ageing population. Like many cancers, the pathogenesis of gastric malignancy is believed to be
a multiple steps development from chronic inflammation to metaplasia/dysplasia and finally malignant
transformation. In the last decade, two major milestones in the studies of gastric cancers have been laid. They are 1.

a
recognition of a cascade of gastric carcinogenesis and 2. identification of Helicobacter pylori as an important cause of the disease. Correa put
forward a multi-steps and multi-factorial process in the development of gastric cancer; originated from chronic gastritis, glandular atrophy,
intestinal metaplasia, dysplasia and gastric cancer [1]. And in just 10 years after the discovery of Helicobacter pylori, a Gram-negative curved
bacterium that was originally thought to be a contaminant in gastric biopsy, the International Agency for Research on Cancer (IARC) has
proclaimed that this infective agent is a Class | carcinogen [2].

Yet, there is a big missing gap in the understanding of pathogenesis between the gastric microbe, histopathology and molecular mechanisms.
Thanks to the advent of modern molecular biology, the sophisticated process of cancer development has been gradually unveiled. There is
strong evidence to support the notion that carcinogenesis resulted from a series of mutations in important genes occurring in specialized cell
type. This multi-step process is well illustrated by colorectal cancer research and, the same principle also applies to gastric cancer.

In the last 5 years, our group has endeavored to study the molecular mechanisms of gastric pathogenesis. Our studies started from
investigating whether eradication of Helicobacter pylori would be able fo prevent malignant transformation of the gastric mucosa. VWe chose to
study a cohort from Yantai of the Shangdong Province, a region of high gastric cancer prevalence in China. Subjects were recruited in an
endoscopic surveillance study. Those who were confirmed to have H. pylori infection were randomized to receive a one-week course of
omeprazole, clarithromycin and amoxicillin (OAC) for the treatment of the infection or placebo [3]. One year after the treatment, 515 out of 587
subjects returned for follow-up. Endoscopic biopsy of the gastric mucosa was repeated and the histology before and after the therapy was
compared. There was no obvious improvement in atrophy and intestinal metaplasia despite eradication of H. pylori. Recently, we retumed to
Yantai five years after the randomization to repeat endoscopy and biopsy. Gastric cancer and/or severe dysplasia were found in 5 subjects
from the OAC group and 9 subjects in the placebo group. Compare to the placebo group, those who received OAC had significantly milder
degree of glandular atrophy and intestinal metaplasia in the antrum at the 5-year follow-up [4]. Subjects in the OAC group had retarded
progression of glandular atrophy (odds ratio, 1.89; 95% Cl| 1.29 to 2.76) and intestinal metaplasia (odds ratio, 3.59; 95% Cl| 2.47 to 5.23)
compared with subjects in the placebo group (odds ratio for intestinal metaplasia, 3.66; 95% C| 2.38 to 5.63; odds ratio for glandular atrophy,
6.99; 95% Cl 4.58 to 10.68).

Since glandular atrophy and intestinal metaplasia are considered to be the precursors of gastric cancer, we studied the molecular events
during these pre-malignant stages in relation to H. pylori infection. First, we looked at bacterial virulence factors and their correlation with
glandular atrophy and intestinal metaplasia. Blood group antigen binding adhesin (BabA) has been shown to mediate bacterial adherence to
human blood group antigens on gastric epithelium [5]. We correlated the cytotoxin associated gene A (cagA), vaculoating toxin (vacA) and
blood group binding adhesion (babAZ2) genotypes of H. pylori with the severity of gastric inflammation and epithelial cell turnover [6]. 104
subjects from the Yantai cohort were studied and found that the great majority of them (98.1%) were cagA+ strains and all had vacA s1
genotype. This came as no surprise because it is a well-known fact that most Asian patients are infected by cagA and vacA positive (so-called
Type 1) H. pylori strains. Interestingly, the babA2 strain was found in 79.8% and was associated with higher lymphocytic infiltration, presence of
glandular atrophy (odds ratio 7.5, 95% Cl| 2.3-24.3) and intestinal metaplasia (odds ratio 7.4, 95%C| .2-25.3). We believe that adhesion to





















