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1. Introduction

ABSTRACT

Objective: To determine the association of Helicobacter pylori (H. pylori) infection, dietary
pattern and habits with gastric cancer in populations where consumption of smoked and salted
meat is not high. Methods: A total of 54 patients were included in the study with 27 each in case
and control groups. H. pylori status was determined in both the groups. The dietary pattern was
assessed for intake of carbohydrates, non—vegetarian diet, salt, spices, fruits and vegetables,
using a food frequency questionnaire. Habits such as smoking, tobacco chewing and alcohol
consumption, H. pylori status and dietary pattern were compared between the two groups.
Results: Forty four percent of the patients with gastric cancer were positive for H. pylori infection
compared to 639 of the controls, which is not statistically significant. 449, of the patients with
gastric cancer had a frequent carbohydrate intake compared to 30 of the controls. Patients with
gastric cancer had a lower intake of fruits (P >0.05) and vegetables (P >0.05) than controls. Habits
like smoking, tobacco chewing and alcohol use were more prevalent among the cases when
compared to the controls. However, these differences were not statistically significant. Intake of
non—vegetarian diet, salt and spices was found to be similar in both the groups. Conclusions:
The H. pylori status was similar between patients with gastric cancer and controls. High intake
of carbohydrates, low intake of fruits and vegetables, habits like smoking, tobacco chewing and
alcohol intake were more frequent in patients with gastric cancer compared to the controls,
although the difference did not reach significance.

shown that gastric cancer is related to increased intake
of carbohydrate, salt, non—vegetarian diet and decreased

Gastric cancer is the second leading cause of cancer
deaths after lung cancerlll. Prognosis for gastric cancer
continues to be poor due to late stage at presentation in
most of the countries, except for countries like Japan which
have regular screening programmes. Thus it is essential to
identify risk factors that might help in primary prevention of
the diseaselll.

Some studies from the West have found association
between H. pylori infection and increased risk of
gastric cancerl2l. Indian studies have not shown similar
associationl3l. ITn Asian countries a higher rate of H. pylort
infection and low incidence of gastric cancer is seen
which could be attributed to strain—specific virulence
factors and host genetic makeupl4l. A few reports have
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intake of fruits and vegetablesisl. However, these results are
conflicting as others did not show a similar associationl6l.
There are limited reports from India correlating the dietary
pattern with gastric cancer. Some studies have found some
association between gastric cancer and habits like smoking
and alcohol while others have not implicated it as a risk
factoril.7-91. Hence, this study was carried out to determine
the status of H. pylori infection, dietary pattern and habits
in patients with gastric cancer.

2. Materials and methods

This was a case—control study, conducted in the
department of surgery, JIPMER, Puducherry.

2.1. Patient groups

A total of 54 patients were included in the study with
27 each in the case and control groups, after obtaining an
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informed consent. Consecutive patients with gastric cancer
diagnosed by upper gastrointestinal endoscopy (UGIE)
and biopsy were included as cases. Age and sex matched
individuals with normal UGIE findings were included as
controls. Patients having co—existing upper gastro—intestinal
disorders and those who had received any form of anti—H.
pylori therapy in the recent past were excluded from the
study. Parameters evaluated included prevalence of H.
pylori infection, the dietary pattern assessment (intake of
carbohydrate, salt, spices, non—vegetarian diet, fruits and
vegetables) and assessment of habits (smoking, tobacco
chewing and alcohol intake).

2.2. Diagnosts of H. pylori infection

For determining the H. pylori status two biopsies each
were taken for rapid urease test and for Giemsa stain from
normal appearing pyloric antrum or mucosa surrounding
the growth. A positive H. pylori status was defined when
any one or both of these tests were positive. A patient was
considered negative for H. pylori infection when both tests
were negative.

2.3. Assessment of dietary pattern

Dietary pattern was assessed using a food frequency
questionnaire. These parameters were graded as frequent
or less frequent for the purpose of analysis based on the
study by Ray et all7l. Information regarding habits was also
collected.

The approval of the Institute Ethics Committee was
obtained for the study.

2.4. Statistical analysis

Graph Pad version InSat 3 was used. The parameters were
compared between the cases and controls using Fisher’s
exact test. A P—value of <0.05 was considered significant.

3. Results

A total of 27 consecutive cases of gastric cancer and 27 age
and gender matched controls were included in the study.
The male: female ratio was 3.6:1. The mean age of the cases
was 54.3 years. The peak incidence of gastric cancer was
found between 60—80 years. Incidence of histological types
included adenocarcinoma—60¢, intestinal type—37¢ and
adenosquamous carcinoma—39.

It was found that the prevalence of H. pylori infection was
similar in cases at 12 (449,) when compared to controls at
17 (63%), which is not significant statistically. Patients with
gastric cancer had a frequent carbohydrate intake compared
to controls (449, versus 30¢, P >0.05) (Table 1). Patients with
gastric cancer consumed lower intake of fruits (P >0.05) and
vegetables (P >0.05) than controls. Intake of non—vegetarian
diet, salt and spices was found to be similar in both the
groups. Habits like smoking, tobacco chewing and alcohol
use were more prevalent among the cases when compared
to the controls, however, the difference was not significant

(Table 2).

Table 1
Comparison of dietary pattern between the cases and the controls.

Dietary parameters Cases No. (%) Controls No. (%)

Carbohydrate intake Frequent 12 (449) 8 (309)
Less frequent 15 (569) 19 (709)
Intake of non vegetarian Less 21 (78%) 21 (789%)
diet More 6 (229) 6 (229)
Salt intake Less 19 (709) 19 (709)
More 8 (309%) 8 (309,)
Intake of spices Less 16 (599) 6 (59%)
More 11 (419) 11 @19)
Intake of fruits Less 18 (67%) 16 (599%)
More 9 (33%) 11 @419)
Intake of vegetables Less 21 (78%) 16 (59%)
More 6 (229%) 419)
Table 2
Comparison of habits between cases and controls.
Habits Cases No. (%) Controls No. (%)
Smoking Present 11 419) 6 (229%)
Absent 16 (599%) 21 (78%)
Alcohol consumption  Present 13 (48%) 7 (269%)
Absent 14 (529) 20 (749)
Tobacco chewing Present 9 (33%) 4 (159,)
Absent 18 (66%) 23 (859)

4. Discussion

Association between H. pylori and gastric cancer is
controversial allover the world, especially in the Indian
subcontinent. Some studies have reported a strong
association between H. pylori and gastric cancer(2.10.11],
On the contrary, various Indian studies did not find an
association between H. pylori and gastric cancerl3.4.12-14],
Similarly, a study from our institute conducted in 1998
did not find a significant difference in the prevalence of
H. pylori infection between gastric cancer patients and
controls (659 versus 359, P >0.05)[12.13]. Tn the present study,
it was found that the H. pylori status was similar in patients
with gastric cancer and controls as seen in our earlier
study. Epidemiological data also support these findings.
Seroprevalence of H. pylori infection in adult population of
India is 55-92¢9, as compared to 449, and 55¢, in Chinese and
Japanese populations, respectively. However the incidence
of gastric cancer in India is 10.6/100000 population compared
to 32—59/100000 population in China and Japanl3]. Thus, it
appears that the pathogenesis of H. pylori induced malignant
changes is dependent on other factors apart from H. pylort
for the carcinogenesis. Particularly in India the association
between H. pylort and gastric cancer is not strong and
other risk factors must play relatively significant role in
causation of gastric cancer. Ghoshal et al termed it like the
enigma of H. pylori infection and gastric cancer where there
is incongruence between infection prevalence and cancer
incidencel15-191. High prevalence of H. pylori infection with
low cancer rates.

Studies conducted to find an association between intake
of carbohydrates, fruits and vegetables with gastric cancer
have also shown controversial results. Navarro Silvera
et al reported a high meat/nitrite intake, a low intake of
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fruits and vegetables to be associated with increased risk
of gastric cancerlsl. However, Marjorie et al did not find an
association between intake of whole grains (which signifies
carbohydrate intake) and risk of gastric cancerl6l. On the
contrary, increased risk of gastric cancer with increased
vegetables consumption in females was observed. A high
overall plant food intake was associated with decreased
risk in men but not in women. In the present study, we
found that more number of patients with gastric cancer had
a high carbohydrate intake compared to controls (P >0.05).
Furthermore, a higher number of patients with gastric cancer
had a low intake of fruits and vegetables when compared to
controls (P >0.05) though statistically not significant. Thus the
association of dietary factors with gastric cancer is probably
not so direct. Kim et al and Marjorie et al suggested that it
is the intake of anti—oxidant containing fruits like citrus
fruits that has a protective effect, rather than the total intake
of fruits(6.201. Similarly in case of vegetables consumption,
vegetables containing nitrosamine (which are associated
with increased risk of gastric cancer) might neutralize the
effect of vegetables containing antioxidant. Therefore,
we need to refine our criteria when we say that increased
consumption of fruits and vegetables is associated with a
decreased risk of gastric cancer. However, Ray et al failed
to find an association between increased intake of non-
vegetarian diet and gastric cancerl7l. In our study, intake
of salt, spices and non-vegetarian diet was found to be
similar among the cases and controls. As cooking practices
and storage conditions influence the level of carcinogenic
nitrosamines in food, the intake of non—vegetarian diet has
to be interpreted considering these factors. However, this
type of analysis was not done in the present study. Intake of
spices has not been associated with increased risk of gastric
cancer in other studies as welll71.

In the present study smoking, tobacco chewing and
alcohol intake were seen more frequently among cases
than controls, though the difference was not statistically
significant. Sung et al found a weak association of smoking
with gastric cancer8l. Alcohol is generally not implicated as
a risk for gastric cancer but some studies have found a weak
association(1.8.91.

It was concluded that the H. pylori status was similar
between patients with gastric cancer and controls. High
intake of carbohydrates, low intake of fruits and vegetables
and habits like smoking, tobacco chewing and alcohol
intake were seen more frequently in patients with gastric
cancer when compared to controls although the difference
did not reach significance.

Conflict of interest statement

We declare that we have no conflict of interest.

References

[1] Pisters P, Kelson D, Powell S, Tepper J. Cancer of the stomach. In:
DeVita VT, Hellman S, Rosenberg SA, editors. Cancer: Principles
and practice of oncology. Tth ed. Philadelphia, USA: Lipincott
Williams & Wilkins; 2005, p. 909—944.

[2] Wroblewski LE, Peek RM Jr, Wilson KT. Helicobacter pylori and

gastric cancer: Factors that modulate disease risk. Clin Microbiol
Rev 2010; 23: 713-739.

[3] Singh K, Ghoshal C. Causal role of Helicobacter pylori infection
in gastric cancer: An Asian enigma. World ] Gastroenterol 2006;
120): 1346—1351.

[4] Venkateshwari A, Krishnaveni D, Venugopal S, Shashikumar P,
Vidyasagar A, Jyothy A. Helicobacter pylori infection in relation to
gastric cancer progression. Indian J Cancer 2011; 48: 94—98.

[5] Navarro Silvera SA, Mayne ST, Risch HA, Gammon MD, Vaughan
T, Chow WH, et al. Principal component analysis of dietary and
lifestyle patterns in relation to risk of subtypes of esophageal and
gastric cancer. Ann Epidemiol 2011; 21: 543-550.

[6] Marjorie L, Mc Cullough, Andrea SR, Jacobs EJ, Chao A, Calle E,
et al. A prospective study of diet and stomach cancer mortality in
US men and women. Cancer Epidemiol Biomarkers Prev 2001; 10:
1201-1205.

[7] Ray G, Dey S, Pal S. Epidemilogical features of gastric cancer in
a railway population in Eastern India. J Assoc Physicians India
2007; 55: 247-249.

[8] Sung NY, Chai KS, Park EC, Park K, Lee SY, Lee AK, et al.
Smoking, alcohol and gastric cancer in Korean men: The national
health insurance corporation study. Br J Cancer 2007; 97(5):
700—704.

[9] Bagnardi V, Blangiardo M, LaVecchia C, Corrao G. A meta—
analysis of alcohol drinking and cancer risk. Br J Cancer 2001;
85(11): 1700—1705.

[10] Cavaleiro—Pinto M, Peleteiro B, Lunet N, Barros H. Helicobacter
pylori infection and gastric cardia cancer: Systematic review and
meta—analysis. Cancer Causes Control 2011; 22(3): 375-387.

[11] Selgrad M, Bornschein J, Rokkas T, Malfertheiner P. Clinical
aspects of gastric cancer and Helicobacter pylori——screening,
prevention, and treatment. Helicobacter 2010 ; 15Suppl 1): 40—45.

[12] Kate V, Ananthakrishnan N. Helicobacter pylori and gastric
carcinoma: Evidence for the link. Natl Med J India 2000; 13: 329.

[13] Kate V, Ananthakrishan N, Badarinath S, Ratnakar C. Prevalence
of Helicobacter pylori infection in disorders of the upper
gastrointestinal tract in South India. Natl Med ] India 1998; 11:
5-8.

[14] Sivaprakash R, Rao UA, Thyagarajan SP, Ramathilakam B,
Jayanthi V. Investigation for the prevalence of H. pylori infection
in patients with gastric adenocarcinoma in Madras, India. Jpn J
Med Sci Biol 1996; 49: 49-56.

[15] Ghoshal UC, Chaturvedi R, Correa P. The enigma of Helicobacter
pylori infection and gastric cancer. Indian J Gastroenterol 2010;
29(3): 95-100.

[16] Sasidharan S, Lachumy SJT, Ravichandran M, Latha LY, Gegu
SRS.Epidemiology of Helicobacter pylori among multiracial
community in Northern Peninsular, Malaysia: effect of age across
race and gender. Asian Pac J Trop Med 2011; 4(1): 72-75.

[17] Ishaleku D, Thiabe HA. Seroprevalence of Helicobacter pylori
infection among students of a Nigerian University. Asian Pac J
Trop Med 2011; 3(7): 584—585.

[18] Fayed S, S Abd El Dayem, Hussein H, Sherief M, S El-Naghi.
Detection of virulent strains of Helicobacter pylori and its relation
to symptoms and signs in children. Asian Pac J Trop Med 2011;
3(1): 59-62.

[19] Alsaimary AE, Abdulnbi HM, Laibi A, Jwad AR. The occurrence
of Helicobacter pylori in hydatid liver disease. Asian Pac J Trop
Biomed 2012; 2(3): 233—234.

[20] Kim HJ, Chang WK, Kim MK, Lee SS, Choi BY. Dietary factors and
gastric cancer in Korea: A case—control study. Int J Cancer 2002;
97(4): 531-535.



