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Risk factors; Materials and methods: This was a retrospective study including a population of 201 H. pylori
Urea breath test positive patients and 259 H. pylori negative subjects observed at a tertiary referral center

in Apulia. The H. pylori status was assessed by urea breath test. Data on socio-demographic
characteristics and the consumption of different foods and beverages in the last year were
collected by a questionnaire.

Results: No significant relationship was found between H. pylori infection and gender or age,
type of employment, working in direct contact with the public, residence, level of education or
exposure to pets. No association between H. pylori status and the consumption of fish, fruits,
legumes, honey, spices, meats, milk and milk products including some typical product of our
area was found. The same was true for the consumption of several kind of beverage includ-
ing green tea and wine. Cigarette smoking and living in the same house with H. pylori positive
relatives were significantly associated with H. pylori positivity. The intake of uncooked seafood
(mussels and other molluscs) as well as some uncooked vegetables such as tomatos,pepper,and
chicory,municipal water and the number of cups of coffee consumed per week correlated signi-
ficantly with H. pylori status. The consumption of raw vegetables purchased from street vendors
and the consumption of meals outside home were also associated with H. pylori infection.
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Conclusions: Foods may represent an important route in the transmission of H. pylori among
humans.
© 2018 Published by Elsevier Masson SAS.

Introduction Table 2  H. pylori UBT positivity by gender.

Helicobacter pylori is the cause of chronic gastritis, pep- Gender  H. pylori P-value

tic ulcer disease, Mucosa-Associated Lymphoid Tissue (MALT

lymphoma) and represents the major risk factor for the Positive (%) Negative (%) 0.7952

development of gastric cancer. The burden of H. pylori infec- Male 80 39.8 100 38.61

tion has been recently estimated in the Southern Italian Female 121 60.2 159 61.39

Apulia region [1]. Direct person to person contact by either Total 201 100.00 259 100.00

oral-oral or fecal-oral route is thought to be the most likely
mode of transmission of H. pylori [2].

H. pylori antigens are commonly found in the stools of
infected patients even if the isolation from human stools
has rarely been reported. DNA of H. pylori is found in fecal
samples of infected subjects [3,4]. Thus, the shedding of
H. pylori with feces gives rise to the possibility that fecally
contaminated water or foods could represent a vehicle of
transmission.

H. pylori has been detected by molecular methods in sev-
eral environmental matrices [5—13]. In the past H. pylori
was never cultured from water or foods perhaps to its pres-
ence in these matrices in a viable but non-culturable state.
Recently the in vitro isolation of H. pylori from water or food
has been reported [5,9,10,13]. Therefore, H. pylori may be
considered also as a food-borne pathogen. However, fac-
tors influencing the risk of acquisition of H. pylori infection
are not yet fully established and few studies on the asso-
ciation of H. pylori infection with the possible risk factors
affecting its acquisition have been reported. In this study,
we investigated the association of H. pylori infection and
demographic, socioeconomic conditions as well as dietary
habits in our geographical area Table 1.

Subjects and methods

Study population

A total of 580 subjects (265 males and 315 females, age
range 18-54 years) were consecutively enrolled at the Divi-
sion of Internal Medicine, ‘*A. Murri’’, University of Bari

Table 1  H. pylori UBT positivity by age.

Age (years) H. pylori P-value

Positive (%) Negative (%) 0.0518
<20 8 3.98 25 9.65
21-30 26 12.93 43 16.6
31-50 73 36.32 81 31.28
51—-60 32 15.92 48 18.53
> 60 62 30.85 62 23.94
Total 201 100.00 259 100.00

A value of P<0.05 was considered to be significant.

A value of P<0.05 was considered to be significant.

Medical School, Regional Hospital Policlinico, Italy within the
screening procedure for H. pylori infection. All participants
gave fully informed written consent and the protocol was
approved by the local Ethics Committee of the Hospital.

Among the interviewed subjects, 120 were excluded
because of faulty dietary information, leaving 460 evalu-
able individuals. Data were collected using a questionnaire
completed in the presence of structured interviewers, and
subjects were asked about their dietary habits in the previ-
ous twelve months. We excluded from the study subjects on
vegetarian/vegan diets (Table 2.

The questionnaire required information on socio-
demographic characteristics (age, gender, occupation, level
of education, area of residence, size of household, contact
with domestic animals, type of drinking water used, smoking
habits and alcohol consumption). Their history of diseases
was also recorded. The intake and the frequency (never,
once/twice a month, twice/three times a week, more
than three times a week) of the consumption of a wide
range of food items was recorded including meat, fish,
milk, cheeses, fruits, non-alcoholic and alcoholic beverages,
legumes, spices and vegetables (Table 1.

The UBT was performed using the Breath Quality UBT-
75mg "3C urea (AB Analitica SRL, Padova, Italy) in fasting
subjects for at least 8 hrs and off of antibiotics in the prior
month, and no proton pump inhibitors in the previous 2
weeks. Smoking and physical exercise were not allowed on
the morning of the test. The sensitivity and specificity of UBT
ranges from 88 to 95% and 95 to 100%, respectively and UBT
samples were analyzed by an infrared mass spectrometry
(HeliFANplus®, FAN GmbH, Leipzig, Germany). Delta values
over baseline (DOB, %) were abnormal if > 4%e.

Statistical analysis

The sample size was determined to evaluate the hypothesis
of observing a 10% difference in the proportion of consump-
tion at least for one food three times between the H. pylori
positive and negative groups. Given a type | error of 0.05
and a power of 80% the minimum sample size resulted 199
for each group.

All variables were categorized and summarized as mean
and percentage, except age which was described as mean
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Table 3 Comparison between H. pylori status and socio-

demographic characteristics.

Gender  H. pylori P-value
Positive (%) Negative (%) 0.7952

Male 80 39.8 100 38.61

Female 121 60.2 159 61.39

Total 201 100.00 259 100.00

A value of P<0.05 was considered to be significant.

and range. The chi-square test for independent samples
was performed to evaluate the difference of percentage
or the association between categorical variables (such as
class of food consumption) and positivity to H. pylori. When
appropriate, the difference of proportion between indepen-
dent groups was analyzed through a Fisher Exact test. A
P-value <0.05 was considered as statistically significant.

Results

Of the 460 evaluable subjects 180 (39.1%) were males and
280 (60.9%) females with a mean age of 47.5 years (range:
18—64 years); 201 subjects were H. pylori positive (43.7%)
and 259 subjects were H. pylori negative (56.3%). In the
H. pylori positive group 80 (39.8%) were males and 121
(60.2%) were females. The mean age was 50.37 years (range
32—-51 years) in the H. pylori positive group and 46.10 years
(range 38—52 years) in the H. pylori negative subjects.

There was no significant difference between H. pylori
positive and negative groups related to age class (P=0.0518)
and gender (P=0.7952) (Table 1 and Table 2, respectively).

Comparison between H. pylori status and sociodemo-
graphic characteristics is reported in Table 3. No significant
difference was observed between H. pylori positive and
H. pylori negative subjects in terms of employment, working
in direct contact with the public, residence (urban or rural),
level of education and exposure to pets. However, report-
ing a family member with H. pylori infection living in the
same house was significantly associated to H. pylori infec-
tion (P=0.0264). A significant association was found also
between H. pylori infection and smoking status (P=0.0152)
but no relationship existed between increasing percent-
ages of H. pylori positive patients and increasing number of
smoked cigarettes.

No association was found between H. pylori infection and
frequency of consumption of several cooked, uncooked or
preserved meats. The consumption of several types of fish
(both cooked and raw) was not associated with H. pylori
infection. Only the eating of raw molluscs and mussels
was significantly associated with H. pylori (P=0.0108 and
0.0067, respectively). The consumption of dairy products
was also investigated, but neither milk nor milk products,
that is fresh and matured cheeses (including some typi-
cal non-industrial products of Apulia such as ‘‘mozzarella’’
and ‘‘ricotta’’) correlated with H. pylori infection. The con-
sumption of several kind of beverage, such as fresh and pre-
served fruit juices, including orange, lemon, lime, blueberry
and pineapple did not appear to be associated with H. pylori
infection. A similar result was observed for the consumption

of green tea, wine and several items of peeled or not-peeled
fruits. No association between H. pylori positivity and the
consumption of other foods (legumes, honey) and spices
(including garlic and chili pepper) was found in our study.

Instead, a statistically significant association existed
between H.pylori infection and frequent intake (>3
times/week) of raw vegetables, especially tomatoes
(P=0.0426), peppers (P=0.0155) and chicory (P=0.0041).

There was a statistically significant association between
H. pylori positivity and the consumption of municipal water
in comparison to the consumption of bottled mineral water
(P=0.0439). Also the intake and number of cup of coffee
per week was statistically related to H. pylori infection
(P=0.0022).

Similarly, the consumption of food from street vendors
and of meals outside the home was significantly associated
with H. pylori infection when compared to subjects consum-
ing foods purchased from the supermarket or prepared at
home (P<0.0001 and 0.0144, respectively).

Discussion

Person to person spreading is considered a major trans-
mission route of H. pylori. Higher prevalence of H. pylori
infection is related to low social class and high density liv-
ing conditions. On these bases we performed a retrospective
study on H. pylori positive and negative subjects.

Our results showed that the presence of H. pylori positive
relative living in the same home represented a significant
risk factor for H. pylori infection. In our study smoking was
also significantly associated with H. pylori infection though
in other studies the reported association between H. pylori
infection and smoking is controversial. It has been found that
prior smokers and current cigarette smokers are at a higher
risk of H. pylori infection than subjects who never smoked
[14]. These results have not been confirmed by other studies
[15,16]. Finally, the recent report that smoking was found
to significantly increase the likelihood of unsuccessful first-
line treatment for H. pylori infection further accentuates
the controversy over smoking as a factor capable of inter-
fering not only with infection, but also with its therapeutic
outcome [17].

In this study, the consumption of several types of meat as
well as cured meats was not associated with H. pylori infec-
tion as well as there being no significant association between
H. pylori positivity and raw and cooked fish consumption.
Instead, the consumption of raw molluscs and mussels was
significantly associated to H. pylori infection. In our area,
Apulia, Southern Italy, this habit is very widespread. Hepati-
tis A virus (HAV) and other infections due to microorganisms
transmitted via the fecal-oral route such as Salmonella
are endemic in our area and, though not recently, a few
cases of cholera have also been reported, Vibrio cholerae
being isolated from some samples of mussels and raw veg-
etables. To support the role of the H. pylori transmission
by the fecal-oral route, a substantial agreement between
H. pylori infection and HAV seropositivity, typhoid fever
and the presence of Giardia in stools has been previously
reported [2,18] despite these data are not confirmed by
the results of a systematic review and the question is still
open [19].
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No significant relation was found between the con-
sumption of milk, yogurt and fresh milk products as fresh
‘*mozzarella and ricotta’’ , often prepared in our area with
unpasteurized milk. H. pylori has been detected by PCR in
raw milk samples, in some commercial pasteurized milk
samples and in more than 22% of milk and meat samples
of sheep [20]. H. pylori isolation from milk and tissue sam-
ples from sheep have been reported [21]. In our study, the
consumption of some type of vegetables such as tomatoes,
peppers and chicory, is associated with H. pylori infection.
The consumption of uncooked vegetables often irrigated
with untreated sewage waters have also been implicated in
H. pylori acquisition [22]. H. pylori is able to form biofilm,
to reside as microcolonies on vegetable surfaces and so have
the ability to survive on vegetables, cabbage in particular,
for an extended period of time, suggesting that vegetables
may serve as a mode of transmission [23].

In our area, the consumption of uncooked vegetables is
frequent, and they are, in some occasions, fertilized with
human and animal feces. The association between the con-
sumption of uncooked vegetables and H. pylori infection
may be another point in favor of transmission by the fecal-
oral route. HAV and other infective agents transmitted via
the fecal-oral route, such as Salmonella, are endemic in
our area where small episodes of verocytotoxin-producing
Escherichia coli (VTEC) infection has also been reported
even if the VTEC source was not fully identified [24,25].
Other studies have not confirmed these data even if the iso-
lation of H. pylori from the 13.45% of ready to eat foods such
as salads and soups further supports the role of food in the
transmission of this bacterium [13].

The consumption of fruits (peeled or not) was not associ-
ated with H. pyloriinfection. If this is due to the antioxidants
and protective effect of vitamin C or D present in the fruits
remains to be established. However, eating food from street
vendors seems to be associated to an increased prevalence
of H. pylori infection. This was also found in our study which
demonstrates a significant association between the intake
of food from street vendors and H. pylori in comparison of
subjects consuming food prepared at home. This could be
related to low hygiene conditions such as the exposure of
food to contaminated water or soil. Food handling may con-
tribute to contamination of food by hands, fingernails and
oral secretions. H. pylori has been detected by molecular
methods in the oral cavity and fingernails of H. pylori posi-
tive subjects [26]. Recent studies have raised the possibility
that source of the water supply could be associated with
seropositivity for H. pylori both in developing and developed
countries. The DNA of H. pylori was detected in wastewater
samples of river water, sea water, well water, drinking water
and mineral water [5,7,27,28].

Recently H. pylori has been cultured in vitro from 3% of
drinking water samples in Iran and isolated and genotyped
also from about 2% of bottled mineral water [10]. In our
study a significant correlation was found between H. pylori
positivity and consumption of municipal water in comparison
with subjects consuming only bottled mineral water.

It has demonstrated that alcohol consumption reduces
the H. pylori infection rate and a moderate consumption
may facilitate spontaneous elimination of H. pylori [29],
[30]. Alcohol drinkers had 25% lower odds of being H. pylori-
positive than non-drinkers [2]. Alcohol possesses strong

antimicrobial activity and stimulates gastric acid secretion.
In particular, red wine is able to prevent H. pylori—induced
gastritis in a mouse model [31]. These data are not con-
firmed by a study involving 705 residents in the rural town
of Cird, a wine producing centre in Southern Italy. The
seroprevalence of infection was slightly higher in wine
drinkers (70%) than in non-drinkers and was less in sub-
jects who reported a lifetime high alcohol consumption,
even if these differences were statistically not significant.
Therefore, wine consumption was not a protective factor
against H. pylori infection [32]. These results agree with
what observed in our study. We also showed that the fre-
quency of coffee drinking increase the H. pylori infection
rate, but this is not confirmed by other studies.

Conclusions

Dietary intake of some items of food and beverages may
influence the acquisition of H. pylori. Further studies will
offer new insight on the role of alimentary practices on
H. pylori infection. The detection of DNA of H. pylori and/or
the isolation of H. pylori from foods, water and other envi-
ronmental matrices may help to identify the reservoir of this
microorganism, opening new scenarios on the epidemiology
and route of transmission of this bacterium. Also, studies
on the antibacterial activity against H. pylori of some natu-
ral products including virgin olive oil may contribute to the
exploration of new alternatives to traditional therapies so
reducing the use of antibiotics [33]. In this way, the emer-
gence of resistant strains may be avoided, reducing the
incidence of gastric inflammation and associated disorders
such as gastric cancer. Therefore this area of research is
worthy of further investigations.
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