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ABSTRACT

Background and Objective: Helicobacter pylori (HP) is a very common human infection
worldwide, colonizing the stomach of 50% of the world’s population. H. pylori play a major role in
the development of iron deficiency, chronic gastritis, peptic ulcer and gastric cancer. H. pylori
infection is more prevalent in developing countries and its acquisition is predominant in childhood.
The aim was to determine the prevalence of HP and its association with serum iron levels in
children aged 1-12 years attending the Buea Regional Hospital.

*Corresponding author: E-mail: enoh.jude@yahoo.com, enohjude@yahoo.com;
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Methods: This was a hospital based cross sectional study involving 189 children. About 2 mL
venous blood was collected and analyzed using immunoassay diaspot one step H. pylori Test
Device and spectrophotometers to determine H. pylori immunoglobulin G and serum iron level
respectively. Chi-square and Odd ratio test were used to determine the association at 95%
confidence interval.

Results: A prevalence of 31.7% (60/189) and 47.1% (73/155) for H. pylori and low serum iron level
was observed respectively. There was significantly associated between H. pylori and serum iron
levels, with majorit;/ (60% (36/60)) of the HP positive participants having normal iron level 60%
(36/60) (P=0.007 x"=9.91). A significant association was also observed between HP and Anemia,
with majority (41.67% (25/60)) of those positive for HP experienced mild anemia (P=0.009
x2=11.55). H. pylori was more prevalent among males 38.04% (35/92) compared to 25.77%
(25/97) for females.

Conclusion: This study recorded 31.7% and 47.1% prevalence of H. pylori and low serum iron
level respectively, in the studied population. Male gender was most likely to be infected with H.
pylori infection and children of age group 5 < - < 9 years recorded the highest HP infection. There
was significantly associated between H. pylori and serum iron levels, as well as H. pylori and type
of anemia, although majority of H. pylori positive individuals had high serum iron level and mild
anemia. This may imply that HP remains one of many risk factors or comorbidities of anemia and
abnormal iron levels.

Keywords: H. pylori; iron deficiency; parasitic infection; personal hygiene.

ABBREVIATIONS also been associated with malnutrition and

growth faltering in developing countries [2-4].
HP : Helicobacter pylori The prevalence of H. pylori among children
95% C.I : 95% Confidence Interval below 10years living in developing countries
p-value : Significance value (13% to 60%) is higher compared to those in
SD : Standard Deviation developed countries (0% to 5%) [5]. In 2004,

52.2% asymptomatic children age 0-10 years in
the Buea and Limbe health district were reported

X2

: Chi square

1. INTRODUCTION

Helicobacter pylori is a spiral-shaped, flagellated,
micro-aerophilic Gram-negative bacillus that
colonizes the gastric mucosa of humans.
Helicobacter pylori is th e most common human
infection worldwide, colonizing the stomach of
50% of the world’s population [1]. H. pylori was
discovered in 1982 by Barry Mashall and Robin
Warren after several attempts made by
researchers to describe this organism in the
stomach of patients with gastritis and gastric
cancer [2]. It is acquired predominantly in early
childhood, especially in preschool age. Since H.
pylori has no environmental reservoir,
transmission is likely by fecal-oral route [3].

The prevalence of H. pylori infection is lower in
developed countries than in developing countries
[3]. The increased infection rate in developing
countries is likely due to poor sanitation and/or
living conditions like living in a crowded area,
having infected household members, eating with
dirty hands, drinking contaminated water and
eating contaminated food [4]. The incidence of H.
pylori infection in infancy is also high and has
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with H. pylori [6].

Iron deficiency anemia is diminished red blood
cell production due to low iron stores in the body.
Iron deficiency (ID) and iron deficiency anemia
(IDA) are major public health problems,
especially in children and women of childbearing
age in developing countries [7]. It has been
estimated that approximately 1.6 billion people
are anemic globally [8]. ID is considered to
account for 50% of identified anemia, and
800,000 deaths worldwide can be attributed to
IDA. Iron deficiency is estimated to be the most
common nutritional disorder worldwide and the
most common cause of anemia [9]. Deficiency of
this trace element has adverse implications on
health at all stages of life [7]. Iron deficiency
anemia can result from inadequate iron intake,
decreased iron absorption, increased iron
demand, and increased iron loss. Identifying the
underlying etiology and administering the
appropriate therapy are keys to the evaluation
and management of this condition. Risk factors
include low birth weight, history of prematurity,
exposure to lead, exclusive breastfeeding
beyond four months of life, and weaning to whole
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milk and complementary foods without iron-
fortified foods [10]. Iron deficiency anemia is
diagnosed by laboratory confirmation of anemia,
as well as evidence of low iron stores.

Several studies have demonstrated a relatively
strong association of H. pylori infection with iron
deficiency anemia (IDA) [11]. It has been
reported that H. pylori inhibits secretion of
ascorbic acid into the gastric juice which may
lead to decreased absorption of iron, since the
acid aids in the solubilization and reduction of
ferric iron to the more absorbable ferrous iron
form [12]. A few case reports indicate that
successful eradication of H. pylori results in
improving iron status and anemia [1].
Epidemiologic studies have shown that persons
seropositive for H. pylori infection
have a significantly lower serum ferritin level [13].

Cameroon as a developing country, risk
condition/factors (poor sanitation/ living
conditions) associated with H. pylori infection are
common. Moreover, children are at risk since
they scarcely observe hygiene and as such, are
prone to infection. Studies on H. pylori done by
others in this area have not looked at H. pylori
and its association with serum iron and its risk
factors. This study therefore was aimed at
determining the association of H. Pylori with
serum iron levels and some risk factors in
children aged 1-12 years attending the Buea
Regional Hospital.

2. METHODS
2.1 Study Area

This study was conducted in Buea, South West
region of Cameroon. Buea is located at the foot
of mount Cameroon (an active volcano 4010mm)
at an elevation of 1000m above the sea level
with a surface area of 870Km®. The urban areas
include: miles 14, 15, 16 and 17, Bomaka
Bunduma, Molyko Great Soppo, Muea,
Bokwaongo, Clerk’s and Federal quarters, Buea
Town, Likoko-Membea and Govornment
Residential Area. Daily temperature ranges from
20-28 °C annually. The municipality is
characterised by a hilly topography, a dense
network of spring and streams, high humidity and
fertile volcanic soil [14]. This region experiences
two seasons: the dry (November - March) and
the rainy (March - October) seasons with and
annual rainfall of 3000-5000 mm, although the
pattern is now changing. Buea has several clinics
and health facilities which include: Buea Town
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Health Centre, Regional Hospital Annex Buea,
Seventh Day Adventist hospital, Mount Marry
Hospital and the Muea District Hospital. The
economy of Buea has been described as
moderate  with  agricultural, administrative,
tourism and the financial sector taking the central
stage [14]. The study site included Buea
Regional Hospital.

2.2 Type of Study Design

This study was a hospital based cross sectional
study.

2.3 Study Population

The population of the study consisted of children
aged 1-12years attending the Buea Regional
Hospital. Purposive sampling technique was
used to recruit participants to the study.

2.4 Inclusion Criterion

All children age 1- 12years brought to the Buea
Regional Hospital by their parents were eligible
for recruitment into the study and were recruited
into the study after their parents have signed the
consent form.

2.5 Exclusion Criteria

» Children who have tested positive for H.
pylori within three months before the study.
Children who were positive for malaria
infection.

Hospitalised patients.

>
>

2.6 Data Collection

Parents who signed the consent form for their
children wer who wanted their children to take
part in the study by signing the consent form
were given questionnaires to fill patients’
information such as demographic data and other
relevant information such as family history of H.
pylori, symptoms of gastritis, number of
household members, number of rooms in the
house and if the child ate at school. Parents who
could neither read nor write were interviewed and
their questionnaires filled. Participants’ data and
test results were entered a log book.

2.7 Sample Collection and Processing
2.7.1 Blood and stool collection

About 2ml of venous blood was collected into
EDTA and dry tubes. Stool samples were
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collected from 189 participants. Samples
collected were transported to the Faculty of
Health Sciences Laboratory where they were
analyzed. The coagulated blood samples were
centrifuged for 5minutes to obtain serum which
was stored in the freezer at -20 °C for later
analysis.

2.8 Measurement of Packed Cell Volume

Anticoagulated blood samples collected then
were mixed for two minutes with a mixer, the
anticoagulated microhaematocrit tube were %
filed with mixed whole blood, sealed with clay
sealant and centrifuged in a microhaematocrit
centrifuge for five minutes and the packed cell
volume (PCV) was read using a
microhaematocrit reader. Normal values in
children is 34-45. Values less than 34 were
considered anemic, the anemia was classified in
to three classes: mild (30 < PCV < 34),
moderate (21 < PCV 230) and severe (PCV <21)
[15].

2.9 Measurement of Serum Iron

Serum iron was detected with the use of a
spectrophotometer and ferrozine reagent
following manufacturer’s procedure.

The working solution was prepared by emptying
the content of reagent 2 (ascorbic acid) into
reagent 1 (acetate pH 4.9) and was gently mixed.
Reagent 1 acts as the buffer while reagent 2 as
the reductant. Sterile plastic tubes were labeled;
blank, standard blank, standard, sample blank
and sample respectively. The working solution (1
mL) was put in each tube, and 200 pL of the
standard was put in the tubes labeled standard
blank and standard. The sample (200 pL) was
put in the tubes labeled sample blank and
sample. One drop of reagent 3 (ferrozine) was
put in the tubes labeled sample and standard.
The tubes were vortexed for Imunite and kept for
10_minutes for the reaction to take place, the
absorbance was read, and the iron concentration
was calculated using the following formula Conc
= Abs of sample — Abs of sample blank/Abs of
standard x 100.

Normal values of serum iron concentration in
children are 35-140 pg/dL. Concentration below
35 pg/dL were considered as low serum iron,
while those above 35-140 pg/dL was considered
as normal and those above 140 pug/dL were
considered as high.
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2.10 Detection of H. pylori Antibody

The H. pylori One Step Device was used and it is
a qualitative membrane strip based
immunoassay for the detection of H. pylori
antibodies in serum or plasma. In this test
procedure, anti-human IgG is immobilized in the
test line region of the device. After 75 pL of
serum was transferred into the specimen well of
the test device, were it reacts with H. pylori
antigen coated particles in the test and results
were read after 15 minutes. NO result was read
after 20 minutes.

2.11 Occult Blood Test

A rapid diagnostic faecal occult blood test was
performed with the stool samples for 64
randomly selected participants. All samples
collected per day were given numbers which
were written on pieces of papers, put in a ballot
box and half the total number was selected.

Ten drops of the extraction buffer were put in to
the extraction cup; 10-50 mg of the stool sample
was transferred in to the extraction cup and
mixed to become homogeneous. The test strip
was immersed into the reaction cup and result
read after five minutes. The presence of the
control line alone indicated a negative result
while the presence of both the control and the
test lines indicated a positive result and the test
was considered invalid if the control line was
absent.

Thereafter, wet mount preparations of stool were
performed and then observe under the
microscope at 40x objective for the presence of
cyst or ova of parasites. Since Hook worms
cause bleeding of the intestinal epithelium it can
also lead to iron deficiency anemia. Thus, these
tests were to rule out any other cause of iron
deficiency anemia apart of H. pylori.

2.12 Data Management and Data Analysis

Identification codes were given to participants
and were written in their questionnaires. Also, at
the end of each day questionnaires were put into
a file and patients’ data were later being
entered in to the computer. Data were analyzed
using IBM SPSS version 19 (SPSS Inc.,
Chicago, IL), and all analyses was performed at
95% Confidence interval (Cl). Chi-square
statistics and Odd Ratio (OR) was performed to
determine if there was an association of H. pylori
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infection and serum iron level among children
attending the Buea Regional Hospital.

3. RESULTS
3.1 Characteristics of the
Demographic/Risk Factors of the

Study Participants

A total of 189 children aged 1 — 12 years were
enrolled in this study. The prevalence of H. pylori
in the study population was 31.75% (60/189)
(Table 1). Ninety-two (48.7%) of these 189
participants were males and ninety-seven
(51.3%) were females. The participants were
divided into three age groups (< 5,25 -<9, and
=2 9 — < 12) years with children less than 5 years
being the most represented (Table 1).

H. pylori was more prevalent among males with
35(38.04%) out of 92 of them having H. pylori as
opposed to 25 (25.77%) of the 97 females (Table
1). Participants within the =2 5 — < 9 years, had
the highest prevalence of H. pylori with 24
(38.71%) of the 62 having H. pylori, followed by
those < 5years with 25 (30.90%) of the 81 having
H. pylori and then 2 9 — < 12 years with 11
(23.9%) out of 46 having H. pylori, however, this
difference was not significant (P=0.257 x*=2.719)
(Table 1).

Out of 83 participants from crowded homes, 28
(33.73%) were positive for H. pylori while 32 out
of 106 (30.2%) children from non-crowded
homes were positive for H. pylori but this
difference  was not significant (P=0.603
)(2:0.270). The one participant whose source of
drinking water was well had H. pylori (100%). We
had 33.5% (56/167) for those whose drinking
source was tap had H. pylori. Also, 2/8 (25%)
whose drinking source was stream, and 1/13
(7.69%) whose drinking source was mineral
water were positive for H. pylori (Table 1).

Out of 73 participants with dirty nails, 25
(34.24%) were positive for H. pylori and 35 out of
116 (30.17%) without dirty nails were positive for
H. pylori. This difference was not significant
(P=0.558 %°=0.343). Out of 144 children who
reportedly ate out of their homes, 48 (42.1%)
were positive for H. pylori and 12 out of 45
(26.7%) children who ate only in their homes
were positive for H. pylori. This difference was
also not significant (P=0.402 x2:0.703).
Eighteen out of 55 (32.72%) children who did not
practice hand washing regularly were positive for
H. pylori and 42 of the 134 (31.34%) who
practiced hand washing regularly were
positive for H. pylori. However, these differences
were not significant (P=0.853 x2:0.034) (Table
1).

3.2 The Prevalence of Serum Iron Level
in the Study Population

Of the 155 participants whose serum iron
concentration was measured, 73/155 (47.1%)
had low serum iron levels and 82/155 (52.9%)
had normal serum iron level (Fig. 1). The whole
189 participants were not involve in this test
because lack samples and contamination of
samples.

3.3 Relationship between Anemia and
Low Serum Iron Levels in the Study
Population

Fifty five out of 120 (45.8%) who were anemic
had low serum iron levels and 18 out of the 35
(51.4%) who were non-anemic had low serum
iron level. This difference was not statistically
significant, implying that there is less likelihood of
anemic people having low levels of serum iron
level all the time (P= 0.56, x’=0.34; OR (Cl) =
0.80 (0.38-1.70)) (Fig. 2).
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Fig. 1. Prevalence of serum iron level in the study population
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Category Number enrolled (%) H. pylori OR(CI) P-value (x°)
Negative (%) Positive (%)

Gender 1.77 (0.95-3.29) 0.07(3.28)

Male 92 (48.67) 57 (61.96) 35 (38.04)

Female 97 (51.32) 72 (74.23) 25 (25.77)

Age Group 0.26(2.72)

<5 81(42.85) 56 (69.14) 25 (30.9)

25-<9 62 (32.80) 38 (61.29) 24 (38.71)

29-<12 46 (24.33) 35 (76.09) 11 (23.91) 1.18 (0.64-2.18)

Living Condition 0.60(0.27)

Crowded 83 (43.91) 55 (66.27) 28 (33.73)

Normal 106 (56.08) 74 (69.81) 32 (30.19)

Source of Water

Tap 167 (88.35) 111 (66.47) 56 (33.53)

Mineral 13 (6.87) 12 (92.31) 1(7.69)

Stream 8 (4.23) 6 (75.00) 2 (25) 1.21 (0.65-2.25)

Well 1(0.53) 0 (0) 1 (100)

Dirty nails 1.38 (0.65-2.90) 0.56(0.34)

Yes 73 (38.62) 48 (65.75) 25 (34.25)

No 116 (61.37) 81 (69.83) 35 (30.17) 0.94 (0.48-1.84)

Eat at school 0.40(0.70)

Yes 144 (76.19) 96 (66.67) 48 (33.33)

No 45 (23.80) 33(73.33) 12 (26.66)

Hand Washing 0.85(0.03)

Yes 134 (70.89) 92 (68.65) 42 (31.34)

No 55 (29.10) 37 (67.27) 18 (32.73)

Total 189 (100) 129 (68.25) 60 (31.75)
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3.4 H. pylori with Respect Iron Level and
Anemic Conditions of the
Participants

There was significant association between the
serum iron levels and HP infection, with
36/82(43.90%), 8/34(21.90%) and 16/73(21.9%)
of participants which had Normal, High and Low
serum iron level respectively, were positive of H.
pylori  (P=0.007 ¥°=9.906) (Table 2).
Furthermore, of the 54 with mild anemia, 25
(46.3%) were positive for H. pylori, 19 (22.4%) of
the 85 with moderate anemia had H. pylori, 5
(55.6%) of the 9 with severe anemia had H.
pylori and 11 (26.8%) out of 41
who were non-anemic had H. pylori. This
difference was significant (P=0.009 x2:11.55)
(Table 2).

4. DISCUSSION

Helicobacter pylori is one of the most common
human infection worldwide, colonizing the
stomach of 50% of the world’s population and it's
a major risk factor to the development of Iron
deficiency, chronic gastritis, peptic ulcer and
gastric cancer [1]. H. pylori infection is more
widely spread in developing countries than in
developed countries and acquisition of bacteria is
predominant in childhood [3]. Iron plays an
important role in biological systems particularly in
oxidation-reduction  processes, which are
essential in life.  H. pylori inhibit secretion of
ascorbic acid into the gastric juice which may
lead to decreased absorption of iron since the

acid aids in the solubilization and reduction of
ferric iron to the more absorbable ferrous iron
form [12].

This study showed that 31.7% of the children
were positive for H. pylori infection (positive 1gG
test), which is lower compared to the 52.2%
previously reported by Ndip et. al. [6], in a similar
population in the same area. However, this result
is also lower compared to the 74% prevalence of
H. pylori reported by Aquemon et. al. [16], in a
similar population in Benin. These results
however corroborate with the relatively low
prevalence of H. pylori reported in a similar
population in Iran by Zamani et. al., [17]. This
result is however higher compared to the 27.7%
of Queiroz et. al.,, in a multinational study
conducted from 2007 — 2011 [18]. In addition,
another study by Ebule et. al., on symptomatic
children in Tombel-Cameroon, have reported
much higher prevalence of H. pylori (86.6%) [19].
In fact, symptomatic children in this study
showed higher prevalence of H. pylori compared
to their asymptomatic counterparts although the
difference was not significant.

Likewise, males presented a higher prevalence
of H. pylori compared to females. The higher
prevalence of H. pylori observed in males could
be because they are more active and so tend to
indulge in more outdoor activities. This was in
conformity with the findings of Zamani et. al. [17]
in Iran, and in contrary to those reported by
Queiroz et. al. [18], in which no difference in
prevalence was observed.
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Fig. 2. Relationship between Anemia and Low Serum Iron Levels in the Study Population
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Table 2. Prevalence of H. pylori with respect iron level and anemic conditions of the
participants

Category Total (%) H. pylori P-values (x°)
Negative (%) Positive (%)

Iron level 0.007(9.9062) *

Normal 82 (43.39) 46 (56.10) 36 (43.90)

Low 73 (38.62) 57 (78.10) 16 (21.90)

High 34 (17.99) 26 (76.47) 8 (23.53)

Anemia 0.009(11.55) *

Normal 41 (21.69) 30 (73.18) 11 (26.82)

Moderate 85 (44.97) 66 (77.65) 19 (22.35)

Severe 9 (4.76) 4 (44.44) 5 (55.56)

Mild 54 (28.57) 29 (53.70) 25 (46.30)

Generally, there was an increasing trend of H.
pylori infection with decrease in age, which could
be because of the weak immunity or defense
system in general in children below 5years of
age. This is partly in conformity with studies by
Zamani et. al. [17], in which prevalence of H.
pylori decreased with increase in age in the
study.

Considering hygienic conditions of the children, it
was founded that H. pylori was more common in
children who did not practice hand washing and
in those who kept dirty nails although the
differences were not significant. Although, the
study recorded no association between source of
drinking water and prevalence of H. pylori, high
frequency of H. pylori was recorded in people
whose source of drinking water was Well and
Tap. This implying that the source of drinking
water could be considered among the many
other factors related to spread of H. pylori
infection. In addition, this was in-line with another
study by Mynepalli et. al. [20], conducted in
Lagos-Nigeria, reported no significant
association between drinking water source, hand
washing practice after defecation and H. pylori
positivity.

Helicobacter pylori was common among children
who ate in school than in those who ate only in
their houses. This may be because food
prepared at home for family consumption is done
with care and in a more hygienic condition than
that prepared for commercial purpose. Likewise,
the fact that H. pylori is transmitted through fecal-
oral means, explains why it was more prevalent
in children who did not practice regular hand
washing and kept dirty nails compared to those
who did the contrary.

In addition, H. pylori was more prevalent in
children from crowded homes than in those from
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non- crowded homes although the difference was
not significant. This could be due to the low
socio-economic status of children from crowded
homes. In fact, in a review by Khalifa et. al. [21],
they point out that socioeconomic status is not
restricted to income and social class but takes in
consideration other factors, including living
standards, sanitation, urbanization, and
educational level and combined, these factors
are likely to increase the risk for infectious
diseases in general. They also lay emphasis on
the fact that socioeconomic status is reportedly
one of the most important factors affecting the
spreading of H. pylori infection.

Also, 47.1% of the children had low serum iron in
this study, while 45.8% of the study population
had anemia and low serum iron level (iron
deficiency anemia). These values are higher than
that of Bagget et. al. [11], in a similar population
in Alaska. This difference or these high values
could be because, individuals in the developing
country such as ours (Cameroon) are prone to
malaria and other factors that could cause low
iron and anemia compared to developed
countries who have more iron fortified food.

Furthermore, results of this study showed that
children positive for H. pylori had a significant
higher serum iron than those negative for H.
pylori. The difference seen in this study although
unexpected is in conformity with the results of
Saler et. al. [22], who concluded that H. pylori
infection was not associated with iron deficiency.
According to literature, a co-morbidity of H. pylori
and iron deficiency anemia may be a
coincidences, because both of the diseases are
highly prevalent and there are many risk factors
that could let to the iron deficiency anemia, such
as vitamin deficiency, malnutrition, chronic
diseases, infections and conditions associated
with chronic blood loss [22].
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5. CONCLUSION

This study recorded 31.7% and 47.1%
prevalence of H. pylori and low serum iron level
respectively, in the studied population. Male
gender was most likely to be infected with H.
pylori infection and children of age group 5 < - <
9 years recorded the highest HP infection. There
was significantly associated between H. pylori
and serum iron levels, as well as H. pylori and
type of anemia, although majority of H. pylori
positive individuals had high serum iron level and
mild anemia. This may imply that HP remains
one of many risk factors or comorbidities of
anemia and abnormal iron serum levels.
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