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ABSTRACT

Helicobacter Pylori is associated with several upper gastrointestinal disorders and
remains an important public health concern. Information on serological evidence of
exposure among university students in Maiduguri is limited. This study assessed the
seroprevalence of H. pylori antibodies and examined selected demographic and
behavioural characteristics among university students in Maiduguri, Borno State, Nigeria.
A cross-sectional study was conducted between June and August 2019 among 50 students
comprising 28 males and 22 females. Blood samples were collected and screened for H.
pylori antibodies using a rapid serological test. Participant characteristics, including age,
sex, accommodation, blood group, dietary practices and handwashing frequency, were
examined. Nineteen participants tested positive, giving an overall seroprevalence of
38.0%. Seropositivity was observed in 9 of 28 males (32.1%) and 10 of 22 females
(45.5%). The corresponding proportions were 7 of 22 (31.8%) among students living on
campus and 12 of 28 (42.9%) among those living off campus. Differences were also
observed across other participant characteristics, although the reported statistical analyses
require verification. The findings indicate serological evidence of previous or current /.
pylori exposure among the sampled students. Because antibody testing cannot reliably
distinguish active infection from previous exposure, further studies using validated tests

for active infection and larger representative samples are recommended.
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INTRODUCTION
Helicobacter pylori (H. pylori) previously named

Campylobacter pylori, is a spiral, flagellated Gram negative,
microaerophilic bacterium found in the stomach with a
capability for abundant urease production which has been
implicated in several upper gastrointestinal diseases that
present dyspepsia (Christopher et al., 2010). It was the first
formally recognized bacterial carcinogen and one of the most
successful human pathogens, which has been etiologically
associated with gastritis and gastritis associated diseases,
peptic ulcer, gastric adenocarcinoma and primary gastric
lymphoma (Mynepalliet al., 2014). Previous research has
shown that Helicobacter pylori are present in patients with
chronic gastritis, duodenal ulcers, conditions not previously
believed to have a microbial cause (Jemikalajah and Okogun,
2014).

H. pylori infection has been identified as an important risk
factor for the development of peptic ulcer disease (PUD) and
is probably the most important cause of relapse in those
previously treated for peptic ulcer disease (Tijjani and Umar,
2008). H. pylori infection may lead to acute gastritis
(abdominal pain, nausea and vomiting) within two weeks
following infection. Many patients infected with the
organism have recurrent abdominal symptoms (non-ulcer
dyspepsia) without ulcer disease. Duodenal inflammation
(duodenitis) also often occurs, as well as peptic ulcer. These
are sores that develop in the lining of the stomach, lower

oesophagus, or duodenum; gastric ulcers, oesophageal ulcers
and duodenal ulcers respectively (Higuera, 2005). Common
risk factors for peptic ulcer disease include: Helicobacter
Pylori infection and non-steroidal anti-inflammatory drugs
(NSAIDs). The less common risk factors include alcohol,
smoking, cocaine, severe illness, autoimmune problems,
radiation therapy and Cohn’s disease among others (Mustafa
et al., 2015). Furthermore, peptic ulcer disease is one of the
most common human ailments, affecting approximately 50%
of the world population (Mustafa et al., 2015).

The most common symptom of peptic ulcer is burning
abdominal pain that extends from the navel to the chest,
which can range from mild to severe. Other symptoms
include; changes in appetite, nausea, blood or dark stool
(melena), indigestion, vomiting and weight loss (Higuera,
2005). Complications of peptic ulcer disease include
bleeding, perforation, gastric outlet obstruction and gastric
cancer. Older persons are at higher risk of peptic ulcer disease
because of high- risk medication use, including anti-platelet
drugs, warfarin, selective serotonin, proton pump inhibitors
and bisphosphonates (Fashner and Gitu, 2015).

Helicobacter pylori (H. pylori) colonises the human stomach
and is recognised as one of the most common bacterial
infections worldwide. It produces urease, an enzyme that
enables it to survive in the acidic environment of the stomach.
The organism is associated with chronic gastritis, peptic ulcer
disease, gastric adenocarcinoma and gastric mucosa-
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associated lymphoid tissue lymphoma. The prevalence of H.
pylori varies considerably across geographical regions and
population groups, with higher rates generally reported in
developing countries than in developed countries This
variation has been linked to socioeconomic status,
overcrowding, poor environmental sanitation, unsafe
drinking water and limited access to healthcare. Infection is
commonly acquired during childhood and may persist into
adulthood if untreated. A global systematic review reported a
pooled prevalence of approximately 44.3%, demonstrating
the substantial public health burden of the organism.
Transmission is believed to occur mainly through oral-oral
and faecal—oral routes, particularly through close household
contact, contaminated food or water, and inadequate hygiene
practices. Parent-to-child and horizontal transmission have
also been reported (Mahmoodet al., 2026).

Several diagnostic methods are available for detecting H.
pylori, including gastric biopsy, histological examination,
rapid urease testing, bacterial culture, urea breath testing,
stool antigen testing and serological antibody detection.
While the urea breath test and stool antigen test are useful for
identifying active infection, serological tests detect antibodies
indicating previous or current exposure and cannot reliably
distinguish between the two. In Nigeria, studies have reported
varying levels of H. pylori prevalence among different
population groups, including children and hospital patients,
with differences partly attributable to the populations
investigated and diagnostic methods employed. Previous
investigations in northern Nigeria and Maiduguri have
demonstrated the presence of H. pylori, particularly among
children and patients presenting with gastrointestinal
complaints. However, findings from hospital-based
populations may not adequately represent university students,
whose accommodation, social interactions, dietary practices
and hygiene behaviours may influence their exposure to the
organism. Despite previous studies in the region, information
on the seroprevalence of H. pylori antibodies and associated
demographic and behavioural characteristics among
university students in Maiduguri remains limited. Therefore,
this study was designed to determine the seroprevalence of H.
pylori antibodies among university students in Maiduguri,
Borno State, Nigeria, and examine their distribution in
relation to selected factors, including age, sex,
accommodation, blood group, family history, dietary
practices and handwashing habits (Tang et al., 2026).
Helicobacter pylori (H. pylori) is recognised as one of the
most prevalent bacterial pathogens worldwide. Its ability to
survive in the acidic gastric environment is largely attributed
to the production of urease, an enzyme that neutralises gastric
acid around the organism. Persistent colonisation may cause
chronic gastritis and is associated with peptic ulcer disease,
gastric adenocarcinoma and gastric mucosa-associated
lymphoid tissue lymphoma (Lamrabeter al., 2026). The
epidemiology of H. pylori varies across geographical regions
and population groups, with generally higher prevalence
reported in developing countries. This variation has been
associated with socioeconomic conditions, overcrowding,
poor sanitation, unsafe drinking water and limited access to
healthcare. Globally, an estimated 44.3% of the population
has been reported to harbour H. pylori, indicating its
considerable public health importance. Transmission is
believed to occur mainly through oral-oral and faecal-oral
routes, including exposure to contaminated food or water and
close contact with infected household members. Infection is
often acquired during childhood and may persist for many
years without treatment. It is important to distinguish H.
pylori infection, serological exposure and active disease.
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Infection refers to the presence of the organism in the
stomach, while serological exposure is indicated by the
detection of antibodies produced in response to contact with
the bacterium. Active disease refers to clinical conditions
associated with the organism, such as gastritis and peptic
ulcer disease. Diagnostic approaches include gastric biopsy,
histology, bacterial culture, rapid urease testing, urea breath
testing, stool antigen testing and serological antibody
detection. Although urea breath and stool antigen tests are
useful for identifying active infection, serological tests detect
antibodies and may remain positive after the organism has
been cleared; therefore, antibody positivity alone does not
confirm current active infection (Okoye et al., 2026).

In Nigeria, studies have documented the presence of H. pylori
among different population groups, including children and
patients attending healthcare facilities, although reported
prevalence varies according to the study population,
geographical setting and diagnostic methods employed.
However, findings from hospital-based studies may not
adequately reflect exposure patterns among apparently
healthy university students. University students constitute an
important population for investigation because they
experience shared accommodation, frequent social
interactions and varying dietary and personal hygiene
practices, which may influence exposure to H. pylori.
Furthermore, students living on and off campus may
experience different environmental and living conditions that
could contribute to variations in exposure. Despite evidence
of H. pylori in Nigeria and the wider northern region,
information remains limited on the seroprevalence of H.
pylori antibodies among university students in Maiduguri,
particularly regarding how antibody positivity relates to
demographic characteristics, accommodation, dietary habits,
family history and personal hygiene practices. Consequently,
the extent of serological exposure and the factors associated
with antibody positivity in this population remain
insufficiently characterised. Therefore, this study aimed to
determine the seroprevalence of H. pylori antibodies and
assess selected factors associated with antibody positivity
among university students in Maiduguri, Borno State, Nigeria
(Ayodeleet al., 2026).

The prevalence of H. pylori infection varies between and
within countries in relation with age, race, ethnicity, and
geographical area of the population (Mynepalliet al., 2014).
Infectiosns are usually acquired in early childhood in most
countries (Kusterset al., 2006). The infection rate of children
in developing nations is higher than in industrialized nations,
probably due to poor sanitary conditions, perhaps combined
with lower antibiotics usage for unrelated pathologies
(Jemikalajah and Okogun, 2014). H. pylori infection is
common worldwide with prevalence rates ranging from 30 to
40% in the United States, 80 to 90% in South America and 70
to 90% in Africa. It is more common in developing countries,
and its prevalence increases with age from 20% among
teenagers to 50 to 60% of subjects in the 6th and 7th decades
of life (Adeniyiet al., 2012). In a hyperendemic area like
Nigeria, the determination of the true prevalence of
Helicobacter pylori infection is best done with the use of
biopsy-based methods, but for the purpose of epidemiological
survey, rapid and easy screening for H. pylori infection can
be achieved with the use of serological tests, despite their low
discriminatory power between previous and current infection
(Christopher et al., 2010). Urea breath tests and stool antigen
tests are most accurate for identifying Helicobacter Pylori
infection and can be used to confirm cure. In addition,
patient’s serum could also be tested for the presence of anti-
H pylori antibody. However, the level of awareness of this
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bacterium, as a causative agent of peptic ulcer disease appears
to be very low among student’s population. Early detection of
H. pylori infection might prevent peptic ulcer disease and its
complications (Fashner and Gitu, 2015). Therefore, this
study is directed towards the detection of Helicobacter pylori
among University students in Maiduguri and continuously
investigates the occurrence of the infection.

Aim of the Study

This study aimed to determine the seroprevalence of
Helicobacter pylori antibodies and examine their association
with selected demographic, dietary and hygiene-related
characteristics among university students in Maiduguri,
Borno State, Nigeria.

MATERIALS AND METHOD

Ethical Approval

Ethical approval for the study was obtained from the
appropriate Research Ethics Committee of the University of
Maiduguri, Borno State, Nigeria, before the commencement
of the research. Permission was also sought from the relevant
university authorities and faculties involved in the study. The
purpose and procedures of the research were explained to all
participants, and informed consent was obtained before blood
sample collection. Participation was entirely voluntary, and
participants were assured of the confidentiality and
anonymity of their personal information and laboratory
results. Blood samples were collected aseptically by trained
personnel using sterile disposable syringes, and all specimens
were handled and analysed in accordance with standard
laboratory safety and ethical procedures. Participants were
also informed of their right to withdraw from the study at any
stage without penalty.

Study Area and Sample Collection

The study was conducted in a University in Maiduguri,
Faculty of Life Science, Management Science and College of
Medical Sciences between June and August 2019. The sample
size for this study was 50. The blood samples were aseptically
collected directly from 28 male and 22 female students from
their venous using sterile 5 ml syringe and poured gently into
the labelled EDTA container and transported to Microbiology
Research Laboratory University of Maiduguri andanalysis
where started immediately.

Microbiological Detection of H. Pylori

The blood samples were centrifuged at 1500 rpm for 15
minutes to separate the red blood cell and plasma, the H.
pylori was detected using a DiaspotH. pyloriAb Rapid Test
cassette. The sample plasma and buffer were dropped ones
for rapid diagnostic of H. pylori. The plasma was pipette and
drop to the serological strip hole and allowed to run for 10
minutes, positive was indicated with a tiny two pink line were
as the negative results indicated only a pink line
(Chessbrough, 2006).

Table 1: Distribution of H. Pylori among Male and Female
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Statistical Analysis

The data was analysed using Statistical Package for Social
Sciences (SPSS) version XX. Descriptive statistics was used
to calculate seroprevalence in percentages Chi-square test
was used to determine association between socio-
demographic variables (gender, age) and H. pylori infection.
P-value=0.05 was considered statistically significant.

RESULTS AND DISCUSSION

The result of incidence of H. pylori among University
students in Maiduguri showed that out of fifty (50) blood
sample tested only 19 tested positives, given the
seroprevalence rate of 38% while 31 sample which is 62%
were negative. In the table 1 below, the table give distribution
based on gender given the prevalence of female (n=22) was
45.5% while males (n=28) were 32.1%. The overall sample
population is 38% although, it is not statistically significant
(P-value =0.374).

In Table 2 results shows the distribution based on age which
range from the 19 to 34. The highest numbers of positive
samples were between (23-30) years with nine number of
positive making 45%. Given the overall prevalence of 38%
although, it is not statistically significant (P-value =0.080).
The table 3 gives the distribution based on Accommodation
giving an incidence among student in the campus (n=22) was
31.8% while student that are in off Campus (n=50) was 42%.
The overall sample population is 38% although, it is not
statistically significant (P-value =0.074). In Table 4,
distribution of H.pylori is based on marital status giving the
prevalence of Married (n=5) was 40%. while among the
Single (n=45) was 37.8%. For the role blood group in the
incidence of the antibodies, blood group B+ (n=5) was shown
to have highest seropositive students constituting an
incidence of 50%. Statistical analysis showed a significant
association between the incidence of antibodies and blood
group (P-value =0.001).

Table 6 gives the distribution based on abdominal problem of
H. pylori was detected in 57.9% and absent in 25%. Table 4.7
distribution of H. pylori base on family history is classified as
either YES OR NO. The prevalence among YES (N=25) was
52% while among the NO (n=25) was 24%. The overall
prevalence was 38% (P-value =0.328). Table 4.8:
distribution of H. pylori base on meal taken per day which is
classified as once, twice and thrice. The highest prevalence
falls among thrice (n=16) was 44.4%. The overall prevalence
was 38% statistical analysis showed that it is statistically
significant (P-value =0.040). Table 9 distribution of H pylori
base on food consumed which is classified based on the six
classis of food. The highest prevalence (n=18) was 43.9%
falls among the class of carbohydrate. The overall prevalence
recorded in the sample was 38% is also statistically
significant (P-value = 0.033). Table 10 distribution of H.
pylori base on hand wash before meal shows highest
prevalence falls among frequent hand wash (n=14) was
46.7%. The total prevalence among overall sample collected
was 38% is also statistically significant (P-value = 0.042).

Gender (Sex) Total Positive Prevalence (%)
Male 28 9 32.1

Female 22 10 42.5

Total 50 19 38

(P-value =0.388)
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Table 2: Distribution of H. Pylori Based on Age

Age Total Positive Prevalence (%)

19-22 20 7 35

23-25 20 9 45

26-28 7 2 28.6

29-31 2 1 50

32-34 1 0 0

Total 50 19 38

(P-value =0.080)

Table 3: distribution of H. Pylori Base on Accommodation Status

Accommodation Status Total Positive Prevalence (%)
On campus 28 7 31.8
Off campus 28 12 429
Total 50 19 38
(P-value =0.074)
Table 4: Distribution of H. Pylori Base on Marital Status
Marital Status Total Positive Prevalence (%)
Married 5 2 40
Single 45 17 37.8
Total 50 19 38
(P-value =0.150)
Table 5: Distribution of H. Pylori Base on Blood Group
Blood Group Total Positive Prevalence (%)
A" 9 4 44 .4
B* 10 5 50
B- 2 0 0
AB" 3 2 66.7
AB- 1 1 100
ot 23 7 30.5
O- 2 0 0
Total 50 19 38

(P-value =0.001)

Table 6: Distribution of H. Pylori Base on Abdominal Problem

Abdominal Problem Total Positive Prevalence (%)
Yes 19 11 57.9
No 31 8 25.8
Total 50 19 38
(P-value =0.328)
Table 7: Distribution of H. Pylori Base on Family History
Family History Total Positive Prevalence (%)
Yes 25 13 52
No 25 6 24
Total 50 19 38

(P-value =0.328)

Table 8: Distribution of H. Pylori Base on Meal Taken Per Day

Meal Taken Per Day Total Positive Prevalence (%)
Once 0 0 0
Twice 14 3 21.4
Thrice 36 16 444
Total 50 19 38
Not significant
Table 9: Distribution of H. Pylori Base on Dietary Intake
Class of Food Total Positive Prevalence (%)
Carbohydrate 41 18 43.9
Protein 7 0 0
Vitamins 2 1 50
Vegetables 0 0 0
Total 50 19 38

(P-value =0.033)
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Table 10: Distribution of H. Pylori Base on Hand Wash before Meal

Hand Wash Total Positive Prevalence (%)
Frequently 30 14 46.7

Moderately 18 3 16.7

Rarely 2 2 100

Total 50 19 38

(P-value =0.042)

Discussion

Helicobacter pylori is widely recognized as a major
etiological agent of chronic peptic ulcer disease and other
upper gastrointestinal disorders. In this study, the overall
prevalence of H. pylori infection among 50 university
students analyzed across demographic and lifestyle variables
such as gender, age, accommodation, marital status, blood
group, and dietary habits—was 38 %. This studies disagree to
the findings of (Anduolo et al., 2015)which shows the
prevalence was lower than the 79.3 % reported in the North-
West region of Douala, Cameroon, 54.7 % observed in Latin
America and the Caribbean, and 63.4 % reported among
pregnant women in Nigeria (Mynepalli&Mumuni, 2014). It is
also slightly below the global pooled prevalence of 44.3 %,
which ranges from 50.8 % in developing countries to 15.5 %
in developed ones (Hooi et al., 2017; Fock&Angi, 2010).
Nevertheless, the prevalence recorded in this study is higher
than the 34.7 % reported in some developed regions (Hooi et
al., 2017) and far exceeds the 4.3 % global annual recurrence
rate described by Smith et al. (2018).

Differences in H. pylori prevalence across regions can be
attributed to several factors, including geographical variation,
environmental sanitation, socio-economic conditions, and
diagnostic techniques used to detect infection. In particular,
lower living standards, limited healthcare access, and dietary
patterns characterized by poor hygiene and high carbohydrate
intake may contribute to elevated infection rates in
developing settings such as Maiduguri. Regarding host
factors, this study revealed no significant association between
blood group O* and H. pylori infection (30.5 %), contrary to
classical studies that linked this group to higher risks of
duodenal and gastric ulcers (Dore et al., 2014). Instead,
students with blood group B* exhibited the highest prevalence
(50 %), suggesting that ABO antigens may influence bacterial
adhesion and colonization patterns (Alkout et al., 1997). This
aligns with earlier evidence that certain blood group antigens,
particularly A and B, enhance bacterial attachment to gastric
epithelial cells, thereby increasing infection likelihood.
Conversely, other studies have reported no clear association
between H. pylori and blood group phenotypes (Seydra et al.,
2007), reflecting possible population-specific differences.
Dietary habits also played a notable role. Frequent
consumption of carbohydrate-rich meals was significantly
associated with infection, possibly due to changes in gastric
pH and mucosal barrier integrity, which may favor bacterial
colonization. However, factors such as accommodation type,
marital status, and meal frequency showed no statistically
significant associations. Interestingly, regular handwashing
did not confer protection against infection, implying that
transmission may not occur solely via the faeco-oral route but
could involve oral-oral or gastric—oral pathways (Burgers et
al., 2008).

Collectively, these findings emphasize the multifactorial
nature of H. pylori transmission. Environmental hygiene,
dietary composition, and host susceptibility appear to jointly
determine infection dynamics. Therefore, awareness
campaigns focusing on healthy feeding practices, sanitation
improvement, and early screening are vital to reducing H.

pylori-related morbidity among students and other young
adults in Nigeria.

Conclusion

This study found that 19 of 50 university students (38.0%) in
Maiduguri, Borno State, Nigeria, tested positive for
Helicobacter pylori antibodies, indicating serological
evidence of previous or current exposure among the sampled
population. Variations in seropositivity were observed across
demographic, clinical and behavioural characteristics;
however, the small sample size, limited representation of
some subgroups and uncertainties in the reported statistical
analyses prevent reliable identification of independent
associated factors. Furthermore, the use of an antibody-based
rapid diagnostic test does not distinguish active infection
from previous exposure, while the cross-sectional design
prevents causal interpretation of the observed associations.
The findings therefore provide preliminary information rather
than a definitive estimate of active H. pylori infection among
university students in Maiduguri. Further investigations
involving larger, representative samples, validated diagnostic
tests for active infection, clearly defined exposure variables
and appropriate statistical analyses are recommended. Health
education on gastrointestinal health, safe food and water
practices, and access to appropriate diagnostic services
should also be encouraged among students.

REFERENCE

Adachi, T., Matsui, S.& Watanabe, T. (2017).Comparative
study of clarithromycin- versus metronidazole-based triple
therapy as firstline eradication for Helicobacter
pylori.Oncology ;93( 1):15-19

Adeniyi, B.A., Otegbayo, J.A., Lawal, T.O., Oluwasola, A.O.
&Odaibo. G.N. (2012) Prevalence of Helicobacter pylori
Infection among Dyspepsia Patients in Ibadan, African
Journal of Microbiology Research6(14): 3399-3402.

Agha, A. &Graham, 1. (2005). Evidence-based examination
of the African enigma in relation to H. Pylori infection.
Scandenevia Journal of Gastroenterology. 40:523-529.

Alemohammad, M.M., Foley, T.J. & Cohen, H. (1993).
Detection of immunoglobulin G antibodies to Helicobacter
pylori in urine by an enzyme immunoassay method.Journal
of Clinical Microbiology, 31: 2174-2177

Archampong, T.N., Asmah, R.H. &Aidoo.E..K. (2017).
Helicobacter pylori cagA and vacAgenes in dyspeptic
Ghanaian patients. BMC Res Notes;10:231.

Arthoncao, P., Peek, R.M., J.r, Tummuru, M., Blaser,
M..J. & Cover, T.L (1995).
MaosicimInVacoulatingCytotoxin Alleles Of Helicobacter
Pylori. Association of specific vac a types with cytoxin
production and peptic ulceration.Journal of biology chemistry
270:17771-17777

FUDMA Journal of Sciences (FJS) Vol. 10 No. 22, November, 2026, pp 1 — 10

W



Prevalence and Risk Factors of Helicobacter...

Atherton, J.C.(1997-) The clinical relevance of strain types of
Helicobacter pylori. Guz;40:701-3

Ayodele, A., Oseni, O. M. L., Joseph, A. O., Adeiza, Z. D.,
&Adeiza, A. M. (2026). Helicobacter pylori—Plasmodium
falciparum co-infection in adults in Idah, Nigeria: Prevalence,
risk factors, and molecular confirmation of H.
pylori. Bioactive Molecules and Pharmaceuticals-Online
ISSN: 2832-4528, 3(8), 150-164.

Bardhan, P.K. (1997) Epidemiological features of
Helicobacter pylori infection in developing countries.Clinical
Infectious Diseases; 25: 973-978

Bizri, A.R., Nuwayhid, I.A., Hamadeh, G.N., Steitich, S.W.,
Choukair. A.M. &Musharrafieh.U.M. (2006). Association
between hepatitis A virus and H. Pylori in a developing
country: the saga continues. Journal
Gastroenterology.Hepatol., 21,1615- 1621.

Blanchard, T.G. &Nedrud, J.G.(2010). Helicobacter pylori
Vaccine “. In Sottonphilip; Mitchell, Hazel. Helocobacter
pylori in the 21% century,pp.167-189

Blaser, M.J. (1997). Ecology of Helicobacter pylori in the
human stomach.Journal Clinical Invest ; 100:759-62.

Blaser, M.J.(1995). The role of Helicobacter pylori in gastritis
and its progression to peptic ulcer disease. Aliment
PharmacolTher ;9(suppl 1):27-30.

Blasér, M.J.(1999). Hypothesis: the changing relationships of
Helicobacter pylori and humans: implications for health and
disease. Journal Infectious Diseases; 179:1523-30.

Blum, F.C., Hu, H.Q. &Servetas, S.L. (2017). Structure-
function analyses of metal-binding sites of HypA reveal
residues important for hydrogenase maturation in
Helicobacter pylori. PLoS ONE.;12(8):e0183260.

Braden, B., Teuber, G., Dietrich, CF., Caspary, W.F.
&Lembcke, B. (2000) Comparison of new faecal antigen test
with (13) Curea breath test for detecting Helicobacter pylori
infection and monitoring eradication treatment: prospective
clinical evaluation. BMJ 320: 14

Burgers, R., Schneider-Brachert, W., Reischl, U., Behr, A.,
Hiller, K.A., Lehn, N., Schmalz, G. &Ruhl, S. (2008). H.
Pylori in human oral cavity and stomach. Eur. J. Oral. Sci.,
116,297-302

Cheli, R., Crespi, M. &Testino, G.(1998) Gastric cancer and
Helicobacter pylori: biologic and epidemiologic inconsisten-
cies. -Journals Clinical Gastroenterology ;26:3-6.

Chey, W.D. & Wong, B.C.(2007) Practice Parameters
Committee of the American College of Gastroenterology
American College of Gastroenterology guideline on the
management of Helicobacter pylori infection.. American
Journal Gastroenterology 102: 1808- 1825.

Christopher, J.A, Abiodun, A.J., Olawale, OS, Abideen, OO
&Adegboyega A (2010) Prevalence of Helicobacter Pylori
among Nigerian Patients with Dyspepsia in Ibadan.Pan
African Medical Journals 6(1): 18.

Buba et al.,

FJS

Clemens, J.(1996). Sociodemographic, hygienic and
nutritional correlates of Helicobacter pylori infection of
young Bangladeshi children. Pediatric Infectious Disease
Journal, 15: 11131118

Danesh, J.(1998) Is there a link between chronic
Helicobacterpylori infection and coronary heart disease? Eur
J SurgSuppl 1998; 27-31.

Debowski, A.W., Walton, SM. & Chua. E.G.(2017)
Helicobacter pylori gene silencing in vivo demonstrates
urease is essential for chronic infection. PLoS
Pathog.;13(6):¢1006464.

Dubois, A., Berg, D.E. &Incecik, E.T.(1996). Transient and
persistent experimental infection of nonhuman primates with
Helicobacter pylori: implications for human disease.
Infectious Immun;64:2885-91

Dunn, B.E., Cohen, H. &Blaser, M.J.(1997) Helicobacter
pylori. Clinical Microbiology Reviews, 10: 720-741

Dunne, C., Dolan, B. &Clyne, M.(2014) Factors that mediate
colonization of the human stomach by Helicobacter pylori.
World Journal Gastroenterology; 20: 5610-24

El Mortaji, L., Aubert, S. &Galtier., E.2018. The sole DEAD-
Box RNA helicase of the gastric pathogen Helicobacter pylori
is essential for colonization. mBio.9(2):¢0207

Fallone, C.A.(1999) Determinants of ethnic or geographical
differences in infectivity and transmissibility of Helicobacter
pylori. Can J Gastroenterol;13:251-5

Falsafi, T., Valizadeh, N., Najafi, M., Ehsani, A., Khani, A.,
Landarani, Z. &Falahi, Z. (2007) Culture of Helicobacter
pylori from stool samples in children. Can J Microbiol 53:
411-416.

Fashner, J. &Gitu, C.A. (2015) Diagnosis and Treatment of
Peptic Ulcer Disease and H. pylori Infection, American
Family Physician91(4): 236- 242.

Feng, J.R., Wang, F. &Qiu, X.(2017). Efficacy and safety of
probioticsupplemented triple therapy for eradication of
Helicobacter pylori in children: a systematic review and
network meta-analysis. Eur J Clin Pharmacol.73:1199-1208

Folsom, A.R, Nieto, F.J.&Sorlie, P.(1998). Helicobacter
pylori seropositivity and coronary heart disease incidence.
Atherosclerosis Risk In Communities (ARIC) Study
Investigators. Circulation ;98:845-50.

Fox, J.G.(1995). Non-human reservoirs of Helicobacter
pylori. Aliment Pharmacol Ther;9(suppl 2):93-103.

Furuta, T.(1997). Study of transmission routes of
Helicobacter pylori in relation to seroprevalence of hepatitis
A virus.Journal of Clinical Microbiology, 35: 1891-1893.

Gail, M.H., You, W.C. & Chang, Y.S.(1998). Factorial trial
of three interventions to reduce the progression of
precancerous gas- tric lesions in Shandong, China: design
issues and initial data. Control Clin Trials;19:352-69.

Gebara, E.C., Faria, C.M., Pannuti, C., Chehter., L., Mayer,
M.P. & Lima, L.A (2006). Persistence of H. Pylori in the oral

FUDMA Journal of Sciences (FJS) Vol. 10 No. 22, November, 2026, pp 1 — 10

6



Prevalence and Risk Factors of Helicobacter...

cavity after systemic eradication therapy.l Clin.Periodont.,
33,329-333.

Ghoshal, U., Chaturvedi, R. & Correa, P. (2010) The enigma
of H. Pylori and gastric cancer. Indian J.
Gastroenterology.29- 95- 100.

Gisbert, J.P. &Pajares, J.M. (2004) Stool antigen test for the
diagnosis of Helicobacter pylori infection: a systematic
review. Helicobacter 9: 347-368

Goodman, K.J.(1996) Helicobacter pylori infection in the
Colombian Andes: a population-based study of transmission
paths. American Journal of Epidemiolsogy, 144: 290-299

Graham, D.Y.(1994) Benefits from elimination of
Helicobacter pylori infection include major reduction in the
incidence of peptic ulcer disease, gastric cancer, and primary
gastric lym- phoma. Prev Med,23:712-16.

Graham, D.Y. & Klein, P.D. (2000) Accurate Diagnosis of
Helicobacter pylori: 13C-Urea Breath Test.
GastroenterolClin North Am 29: 885-893

Graham, D.Y., Klein, P.D., Evans, D.J., Jr, Evans, D.G,
Alpert, L.C., Opekun, A.R. &Boutton,T.W (1987)
Campylobacter pylori detected noninvasively by the 13C-
urea breath test. Lancet 1: 1174-1177.

Greenberg, P.D. & Cello, J.P.(1999) Lack of effect of
treatment for Helicobacter pylori on symptoms of nonulcer
dyspepsia. Arch Intern Med;159:2283-8.

Handt, L.K., Fox, J.G. & Dewhirst, F.E (1994). Helicobacter
pylori isolated from the domestic cat: public health
implications. Infect Immun;62:2367-74.

Handt, L.K., Fox, J.G. &Stalis, M.(1995). Characterization of
feline Helicobacter pylori strains and associated gastritis in a
colony of domestic cats. J Clin Microbiol;33:2280-9

Hénninen, M.L. (1991) Sensitivity of Helicobacter pylori to
different bile salts. Eur J ClinMicrobiol Infect Dis 10: 515-
518.

Hansen, S., Melby, K. K. &Aase, S.(1999). Helicobacter
pylori infection and risk of cardia cancer and non-cardia
gastric cancer.A nested case-control study.Scand J
Gastroenterol;34:353-60.

Higuera, V. (2005) Peptic Ulcer, Healthline 1(1): 3-5.

Hooi, JK.Y., Lai, W.Y. & Ng, W.K (2017). Global
prevalence of Helicobacter pylori infection: systematic
review and meta-analysis. Gastroenterology;153:420-429.

Hopkins, R.J, Vial, P.A. &Ferreccio, C.
(1993).Seroprevalence of H. Pylori in Chile: vegetables es
may serve as one route of transmission. J. Infect Dis.,
168:222-6.

Hulten, K.(1996). Helicobacter pylori in the drinking water in
Peru. Gastroenterology, 110: 1031-1035. IARC Working
Group on the Evaluation of Carcinogenic Risks to
ti.,,“onogrSchistosomes, liver flukes and H. Pylori 7-14 June
1994, Lyon MK IV’ Eval. Carcinog. Risks Hum., 61:1-241.

Buba et al.,

FJS

Jaakkimainen, R.L., Boyle, E. &Tudiver,F.(1999) Is
Helicobacter pylori associated with non-ulcer dyspepsia and
will eradication improve symptoms? A meta-analysis.
BM1J;319:1040-4.

Jekarl, D.W., An, Y.J, Lee, S., Lee, J., Kim, Y., Park ,Y.J.,
Kim, T.J., Kim, J.I. & Park, S.H. (2013) Evaluation of a
newly developed rapid stool antigen test using an
immunochromatographic assay to detect Helicobacter pylori.
Jpn J Infect Dis 66: 60- 64

Jemikalajah, D.J. &Okogun, G.R.A. (2014) Health Point
Prevalence of Helicobacter pylori in Central Hospital Warri,
Nigeria.African Journal of the Cellular Pathology3(1): 57-
60.

Jones, T.A., Hernandez, D.Z., Wong, Z.C., Wandler, A.M.
&Guillemin, K. (2017) The bacterial virulence factor CagA
induces microbial dysbiosis that contributes to excessive
epithelial cell proliferation in the Drosophila gut.
PLoSPathog;13(10):e1006631.

Kabamba, E.T. & Tuan, V.P.(2018) Yamaoka Y. Genetic
populations and virulence factors of Helicobacter pylori.
Infect Genet Evol;60: 109-116

Kabir, S. (2007). The current status of Helicobacter pylori
vaccine: a review . Helicobacter ., 12(2):89-102.

Klein, P.D.(1991) Water source as risk factor for Helicobacter
pylori infection in Peruvian children: Gastrointestinal
Physiology Working Group. Lancet, 337: 1503—-1506

Klein, P.D., Graham, D.Y., Gaillour, A., Opekun, A.R.,
O’Brian. & Smith, E.(1991) the Gastrointestinal Physiology
Working Group. Water source as risk factor for H. Pylori
infection in Peruvian children.Lancet., 337:1503-6.

Kornberg, H.L, Davies, R.E. & Wood, D.R. (1954) The
activity and function of gastric urease in the cat. Biochem J
56:363-372

Kusters, J.G., Arnoud, HM. &Kuipers, E.J. (2006)
Pathogenesis of Helicobacter Pylori Infection.ClinMicrobiol
Rev 19(3): 449-490

\

Lambert, J.R., Lin, S.K. &Aranda-Michel, J.(1995)
Helicobacter pylori. Scand J GastroenterolSuppl ,208:33-46.
6. Atherton JC. The clinical relevance of strain types of
Helicobacter pylori. Gut 1997;40:701-3.

Lamrabet, O., Bekliz, M., Qumar, S., Sebastian, M.,
Abdurahman, U., Hamad, M.&Khoder, G. (2026).
Helicobacter pylori In Free-Living Amoebae: A Potential
Environmental Reservoir for Persistence and Transmission.
Environmental Microbiology Reports, 18(5), €70436.

Leja, M., Cine, E. &Rudzite, D.(2012) . Prevalence of
Helicobacter pylori infection and atrophic gastritis in
Latvia.Eur J Gastroenterol Hepatol;24:1410-1417

Lindkvist, P.(1996). Age at acquisition of Helicobacter pylori
infection: comparison of a high and a low prevalence country.
Scandinavian Journal of Infectious Diseases, 28: 181-184.

FUDMA Journal of Sciences (FJS) Vol. 10 No. 22, November, 2026, pp 1 — 10



Prevalence and Risk Factors of Helicobacter...

Lindkvist, P.(1998). Risk factors for infection with
Helicobacter pylori— a study of children in rural Ethiopia.
Scandinavian Journal of Infectious Diseases, 30: 371-376

Linz, B., Balloux, F. &Moodley, Y.(2007). An African origin
for the intimate association between humans and H.
Pylori.Nature., 445:915-8.

Mahmood, N. A., Mahmoud, O. R.&Younis, L. A. (2026).
Helicobacter pylori Infection: From Pathogenesis to Clinical
Management. Academia Open, 11(1), 10-21070.

Malaty, H.M.(1996).Helicobacter pylori and socioeconomic
factors in Russia. Helicobacter, 1: 82—-87

Malfertheiner, P., Link, A. &Selgrad, M.(2014) Helicobacter
pylori:  perspectives and time trends. Nat Rev
GastroenterolHepatol 2014; 11: 628-38.

Malfertheiner, P., Megraud, F., O’Morain, C.A., Atherton, J.,
Axon, A.T.R., Bazzoli, F., Gensini, G.F., Gisbert. J.P.,
Graham. D.Y., Rokkas, T., El-Omar, E.M. &Kuipers,
E.J.(2012) The Eur°P,wi Helicobacter Study Group
(EHSG),Management of Helicobacter 01 infection — the
Maastricht I'V/ Florence Consensus Report. Gut., 61:646-664.

Malfertheiner., P., Megraud, F. &O’Morain, C.A.(2017).
Management of Helicobacter pylori infection-the Maastricht
V/Florence Consensus Report. Gut;66(1):6-30

Manes, G., Balzano, A., laquinto, G., Ricci, C., Piccirillo,
M.M., Giardullo, N., Todisco, A., Lioniello, M. &Vaira, D.
(2001) Accuracy of stool antigen test in posteradication
assessment of Helicobacter pylori infection. Dig Dis Sci 46:
2440-2444

Marshall, B.J. & Surveyor. 1. (1988) Carbon-14 urea breath
test for the diagnosis of Campylobacter pylori associated
gastritis. J Nucl Med 29: 11-16.

McColl, K.E.(1997)What remaining questions regarding
Helicobacter pylori and associated diseases should be
addressed by future research? View from Europe.
Gastroenterology; 113: S158-S162.

Me’ graud, F.(1995) Epidemiology of Helicobacter pylori
infection: where are we in 1995? European Journal of
Gastroenterology and Hepatology, 7: 292-295.

Moriai, T. &Hirahara, N.(1999) Clinical course of acute
gastric mucosal lesions caused by acute infection with
Helicobacter pylori. (Letter). N Engl J Med;341:456-7.

Morshed, M.G., Islam, M.S., Zinnah, F., Rumi, M.A, Ahmad,
M.M. &Hug, F. (1995) Growth of Helicobacter pylori in
candle jar. Lancet 346: 511.

Mostaghni, A.A., Afarid, M., Eghbali, S. & Kumar, P. (2008)
Evaluation of brushing cytology in the diagnosis of
Helicobacter pylori gastritis.ActaCytol 52: 597-601

Mustafa, M., Menon, J., Muiandy, R.K., Fredie, R. &Sein,
M.M. (2015) Risks Factors, Diagnosis, and Management of
Peptic Ulcer Disease. Journal of Dental and Medical Sciences
14(7): 40-46.

Buba et al.,

FJS

Mynepalli, S.K.C., Maureen, O. &Mumuni, A. (2014)
Prevalence of Helicobacter pylori and Hygiene Practices
among Public Secondary School Students in Ikeja Local
Government Area. Health 6(4): 250-258

Narvéaez, Rodriguez, 1., Saez, d.eSantamaria, J., Alcalde,
Rubio, M.M, Pascasio, Acevedo, J.M., PabonJaén, M.,
Campos,d.e., Orellana, A.M. Soria.&Monge, A. (1995)
Cytologic brushing as a simple and rapid method in the
diagnosis of Helicobacter pylori infection. ActaCytol 39:
916-919

Ndububa, D.A., Agbakwuru, A.E., Adebayo, R.A., Olasode,
B.J.,, Olaomi, 0.0. &Adeosun, 0.A.(2001). Upper
gastrointestinal findings and incidence of Helicobacter pylori
infection among Nigerian patients with dyspepsia. West Afr
J Med; 20(2):140-145. This article on PubMed

Neale, K.R. &Logan, R.P.H.(1995) The epidemiology and
transmission of Helicobacter pylori infection in children.
Alimentary Pharmacology and Therapeutics, 9 (Suppl. 2):
77-8

Nyren, 0.(1998) Is Helicobacter pylori really the cause of
gastric cancer?Semin Cancer Biol;8:275-83.

Oberg, S., Peters, J.H. &Nigro, J.J,(1999). Helicobacter
pylori is not associated with the manifestations of
gastroesophageal reflux disease. Arch Surg;134:722-6.

Oderda, G., Rapa, A. &Ronchi, B.(2000). Detection of
Helicobacter pylori in stool specimens by non-invasive
antigen enzyme immunoassay in children: multicentre Italian
study. BMIJ. 2000;320(7231):347-8.

Okoye, C. D., Caso, G. C., & Cover, T. L. (2026).
Helicobacter pylori geographic variation: a window into
global differences in gastric cancer incidence. Microbiology
and Molecular Biology Reviews, 90(3), €00204-24.

Ossewaarde, J.M, Feskens, E.J, D.e. &Vries, A.(1998).
Chlamydia pneumoniae is a risk factor for coronary heart
disease in symptom-free elderly men, but Helicobacter pylori
and cytomegalovirus are not. Epidemiollnfect ;120:93-9

Parente, F. & Bianchi, P.G.(1998) Helicobacter pylori
infection and ischaemic heart disease: is there a link? Ital J
GastroenterolHepatol ;30:119-23.

Peach, H.G., Pearce, D.C. &Farish, S.J.(1997) Helicobacter
pylori infection in an Australian regional city: prevalence and
risk factors. Medical Journal of Australia, 167: 310-313.

Ramas, M., Donday, M.G., McNicholl, A.G. &Gisbert,
J.P.(2017) Efficacy and safety of rifaximin associated with
standard triple therapy (omeprazole, clarithromycin and
amoxicillin) for H. pylori eradication: a phase IV pilot clinical
trial. Gastroenterol Hepatol;40:658-662.

Replogle, M.L., Glaser, S.L & Hiatt, R.A.(1995) Biologic
sex as a risk factor for Helicobacter pylori infection in healthy
young adults. Am J Epidemiol; 142:856-63.

Robinson, K., Letley, D.P. & Kaneko, K.(2017) The human
stomach in health and disease: infection strategies by
Helicobacter pylori. Curr Top Microbiollmmunol; 400: 1-26

FUDMA Journal of Sciences (FJS) Vol. 10 No. 22, November, 2026, pp 1 — 10



Prevalence and Risk Factors of Helicobacter...

Rodriguez, d.e., Santiago, E., Martin, d.e., Argila,d.c.,
Prados, C., Marcos, &Prieto, H.M.(2017) Limited
effectiveness with a 10-day bismuthcontaining quadruple
therapy (Pylera(®)) in third-line rescue treatment for
Helicobacter pylori infection. A real-life multicenter study.
Helicobacter;22(5):e12423

Rothenbacher, D.(1997). Helicobacter pylori in out-patients
of a general practitioner: prevalence and determinants of
current infection. Epidemiology and Infection, 119: 151-157.

Rothenbacher, D., Bode, G. &Berg, G.(1999) H. Pylori
among preschool children and their parents: evidence of
parent-child transmission. J. Infect. Dis., 179:398-402.

Rudi, J.(1997) .Risk of infection with Helicobacter pylori and
hepatitis A virus in different groups of hospital workers.
American Journal of Gastroenterology, 92: 258262

Schauer, D.B., Handwerker, J. & Correa, P.(1995) Detection
of Helicobacter pylori in drinking water using polymerase
chain reaction amplification. Gut, 37: A27

Schistosomes, (1994) liver flukes and Helicobacter pylori.
IARC monographs on the evaluation of carcinogenic risks to
humans. Vol. 61. Lyon, France: International Agency for
Research on Cancer:177-241.

Schwarz, S., Morelli, G., Kusecek, B., Manica, A., Balloux,
F., Owen, R.J., Graham, D.Y., van der, M.S., Achtman, M.
&Suerbaum, S., (2008).Horizontal versus familial
transmission of H. Pylori.PLoS Pathogens 4, el 000180

Selgrad, M. &Malfertheiner, P. (2008). New strategies for
Helicobacter pylori
eradication.CurrOpinPharmacology.,8(5): 593-7
Shimoyama, C. (2012). District loboratory practices in
trophical countries, 1% edition Cambridge University Press,
UK, 8(1):187-190.

Sipponen, P.(1997) Helicobacter
epidemiology. J Gastroenterol ,32:273-7.

pylori  gastritis—

Smith, S.I, Seriki, A. &Ndip, R. s R.
(2018).Pellicano.Helicobacter pylori infection in Africa:
2018 liyterature update. Minerva GastroenterolDietol;
https://doi.org/10.23736/S1121-421X.18.02464-9 .In Press.

Stingl, K., Altendorf, K. & Bakker, E.P. (2002) Acid survival
of Helicobacter pylori: how does urease activity trigger
cytoplasmic pH homeostasis? Trends Microbiol 10: 70-74

Strachan, D.P., Mendall, M.A. & Carrington, D.(1998) .
Relation of Helicobacter pylori infection to 13-year mortality
and inci- dent ischemic heart disease in the caerphilly
prospective heart disease study. Circulation 1998 ;98:1286-
90.

Sugano, K., Hiroi, S. & Yamaoka, Y.(2018) Prevalence of
Helicobacter pylori infection in Asia: remembrance of things
past? Gastroenterology;154(1):257-258

Sullivan, P.B., Thomas, D.G., Wight, G., Neale, E.J.,
Eastham, T. &Corrah, T. (2009).Helicobacter pylori in
Gambian children with chronic diarrhea and malnutrition.
Arch Dis Child.,65(2): 189-91.

Buba et al.,

FJS

Talley, N.J, Newell, D.G., Ormand, J.E, Carpenter, H.A.,
Wilson, W.R., Zinsmeister, A.R., Perez-Perez, G.I. &Blaser,
M.J.  (1991) Serodiagnosis of Helicobacter pylori:
comparison of enzymelinkedimmunosorbent assays. J
ClinMicrobiol 29: 1635- 1639

Talley.N.J., Vakil, N. &Ballard, E.D.(1999).Absence of
benefit of eradicating Helicobacter pylori in patients with
nonulcer dyspepsia. N Engl J Med;341:1106-11.

Tang, T., Paz, E. A, Yu, K., Lee, K. H., Tay, C. Y., Wang,
J.& Yang, Z. (2026). Current Helicobacter pylori
Diagnostics: Established Methods, Resistance Testing, and
Emerging Approaches. JGH Open, 10(9), €70461.

Tanih, N.F., Clarke N., Mkwetshana, E., Green, L.M. &Ndip,
R.N.(2008). Helicobacter pylori infection .African journals of
biotechnology.,7(5):4653-4662.

Tijjani, B. &Umar, A.(2008) Peptic Ulcer Disease and
Helicobacter Infection at Kano, Nigeria. The Internet Journal
of Gastroenterology 8(1): 1-4.

Vaira, D., Malfertheiner, P., Mégraud, F., Axon, A.T.,
Deltenre, M., Hirschl, A.M., Gasbarrini, G., O'Morain, C.,
Garcia, J.M, Quina, M. &Tytgat, G.N. (1999) Diagnosis of
Helicobacter pylori infection with a new non-invasive
antigen-based assay.HpSA European study group. Lancet
354:30-33.

Van Zwet, A.A., Thijs, J.C., Kooistra-Smid, A.M., Schirm,J.
&Snijder, J.A. (1993) Sensitivity of culture compared with
that of polymerase chain reaction for detection of
Helicobacter pylori from antral biopsy samples. J
ClinMicrobiol 31: 1918- 1920.

Venerito, M., Vasapolli, R. &Malfertheiner, P.(2016)
Helicobacter pylori and gastric cancer: timing and impact of
preventive measures.AdvExp Med Biol; 908: 409-18.

Vollan, H.S., Tannaes, T., Caugant, D.A. &Vriend, G.(2017)
Bukholm, G. Outer membrane phospholipase A’s roles in
Helicobacter pylori acid adaptation. Gut Pathog;9:36

W.a J.C., Sung, JJ. &Ng, E.K.(1999). Prevalence and
distribution of Helicobacter pylori in gastroesophageal reflux
disease: a study from the East. Am J Gastroenterol;94:1790-
4.

Wen, J., Wang. Y. &Gao, C.(2018) . Helicobacter pylori
infection promotes Aquaporin 3 expression via the ROS-HIF-
lalpha-AQP3-ROS loop in stomach mucosa: a potential
novel mechanism for cancer pathogenesis.
Oncogene.;37:3549-3561.

Woustner, S., Anderl, F. &Wanisch, A.(2017). Helicobacter
pylori gammaglutamyltransferase contributes to colonization
and differential recruitment of T cells during persistence. Sci
Rep.;7(1):13636.

Xia, HH. & Talley, N.J.(1997) Natural acquisition and
spontaneous elimination of Helicobacter pylori infection:
clinical implications. Am J Gastroenterol;92:1780-7.

Ynepalli, S.K.C., Maureen, O.&Mumuni, A (2014)
Prevalence of Helicobacter pylori and Hygiene Practices

FUDMA Journal of Sciences (FJS) Vol. 10 No. 22, November, 2026, pp 1 — 10


https://doi.org/10.23736/S1121-421X.18.02464-9

Prevalence and Risk Factors of Helicobacter... Buba et al., FJS

among Public Secondary School Students in Ikeja Local Zhang, Y.Y., Xia, H.H.X., Zhuan, Z.H.&Zhong, J. (2009).

Government Area. Health 6(4): 250-258. Review article: “True” re-infection of H. Pylori after
successful eradication: worldwide annual rates, risk factors

Zamani, M., Ebrahimtabar, F. & Zamani, V.(2018). and clinical implications. Aliment PharrnacolTher.,

Systematic review with meta-analysis: the worldwide 29(2):145-60

prevalence of Helicobacter pylori infection. Aliment

PharmacolTher. 2018;47:868-876

International license viewed via https://creativecommons.org/licenses/by/4.0/ which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is cited appropriately.

@ ® @ ©2026 This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0

FUDMA Journal of Sciences (FJS) Vol. 10 No. 22, November, 2026, pp 1 — 10 10


https://creativecommons.org/licenses/by/4.0/

