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Abstract

Helicobacter pylori infection is the most common causgastritis worldwide and associated with gastric
ulcer and cancer. There are not many studies assessimifieace of baseline and clinical characteristics,
and absolute neutrophil count (ANC) in H. pylori associaastritis. This study assessed the correlation
between both baseline and clinical characteristics and AN@diatric H. pylori associated gastritis. An
analytical cross sectional research was conducted in Adigim Malik and Universitas Sumatera Utara
hospitals between OctoberDecember 2020. Research subjects were pediatric patightgastritis. Thg
underwent H. pylori screening and ANC test. Independent atesMann-Whitney test were used to assess
the correlation. From 82 research subjects, 45 subjeatspesitive H. pylori and 37 subjects were negative.
Demographic data, such as age, gender, ethnicity, sonma@o status, level of education of children and
parents, and parents’ occupation, was not significantly correlated to H. pylori infection. Clinical data, such as
body height and weight, nutritional status, and symptoms, e significantly correlated to H. pylori
infection. There was no significant difference between AG H. pylori infection in the two groups. There
were no significant differences in baseline and clinibalracteristic data and ANC with pediatric H. pylori
gastritis.
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1. Introduction

Helicobacter pylori (H. pylori) is a gram-negative and eobacterium that invades the
human gastroduodenal mucosa. The microorganism is invaivbe development of a number of
gastroduodenal diseases, such as chronic gastritis, gastticdysplasia or carcinoma, and gastric
cancer (Hegar, 2000; Niu et al., 2020). More than half oivitréd's population is colonized by H.
pylori bacteria, where 80% of infections occurred in dgyielg countries, while 20% - 50% in the
Western populations (Guclu and Agan, 2017). The prevalence gklbri infections varied
between adults and children. Also varied based on wheydived, such as low to middle income
and industrialized countries. A study in Bangladesh reported 42%léti prevalence in children
aged 2 years old and the rate increased rapidly to 67% withat8 old children (Banerjee, 2013).
In Jakarta, Indonesia, the prevalence of H. pylori ildaavas 27% based on the serological testing
done to 150 elementary school students, where 90% of thesrsespositive for H. pylori in their
stomaches (Hegar, 2000).

Gastritis is a condition characterized by inflammatisach as in the gastric mucosa, by
histological confirmation (Rugge, 2011; Genta, 2003). The main aeaistic of H. pylori-induced
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gastritis is the increased infiltration of inflamm@taells, which is also the first characteristic
detected in the disease (Niu et al., 2020). H. pylori atimactrophils and lymphocytes with
chemotactic proteins released by the stomach. Sulestasecreted by mononuclear cells and
neutrophils cause mucosal inflammation and gastritis (Garodl Agan, 2017).

Neutrophils are the first leukocytes to reach inflamomedreas and initiate the host's defense
mechanism against pathogens. H. pylori chronically tnfee stomach and increase neutrophil
infiltration to the gastric mucosa. Increased neutropbiint is an important characteristic for
inflammation or infection. Therefore, H. pylori infens potentially contribute to neutrophil
counts. Absolute neutrophil count (ANC) is the number of imneaind mature neutrophils
circulating in the peripheral blood (Putra, Siregar, Rey, RE6od cell count or ratio, such as the
absolute neutrophil count, is an independent prognostic andicfiwve marker of some
inflammation and infections (Craig et al., 2019). This aede assessed how ANC values were
related to gastritis in children with and without H. pylofections. Besides that, demographic and
clinical data significance to H. pylori associatedtgtis was also assessed.

2. Methods

This research used an analytical cross-sectional methagtermine the relationship of
baseline and clinical characteristic data, as well a€ Allues to H. pylori associated gastritis in
children. The research was conducted from October-Deeem2020 at Pediatric
Gastroenterohepatology Polyclinic and ward of Haji iaddalik and Universitas Sumatera Utara
hospitals Medan.

Research subjects were children aged 2-18 years old gonmin Pediatric
Gastroenterohepatology Polyclinic and ward of Haji iaiddalik and Universitas Sumatera Utara
hospitals Medan and diagnosed with H. pylori associateditgmstho met the inclusion and
exclusion criteria. The research subjects were selégtading consecutive sampling method. The
inclusion criteria were children whose parents or guasdigmeed to take part in the research by
signing the consent form, and children who tested 1itl) @) H. pylori infection for gastritis by
endoscopy and CLO. Exclusion criteria were subjects wére wnder the following drugs for the
last 14 days: PPI drugs, H2 blocker antagonists, antibiaimcs NSAIDs, and subjects with other
infectious diseases that were non-related to gastotii®r malignancies, immunosuppression,
gastrointestinal bleeding, and history of gastrointestinagesyr There were 82 research samples
in the research. Interviews and medical data recordieige carried out to obtain baseline and
clinical symptoms data of the research subjects. Engizsegamination and CLO were carried
out for H. pylori screening. Blood test was carried oméasure absolute neutrophil count (ANC).

2.1. Research ethics
Parents of the research subjects were given explanations the research and they were

asked for consent to be involved in the study. This studyapproved by Health Research Ethical
Committee, Medical Faculty of Sumatera Utara.

2.2. Data analysis
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Data collected was analyzed by using a computerized sef@RSS system version 23. First,
categorical data was presented in frequency and perceNtagerical data was presented as mean
+ standard deviation if the data was normally distributed daigneif the data was not normally
distributed. Chi-square test was used. Hypothesis tesisibg independent t-test, was used to
compare two unpaired group (between gastritis groups withwéhout H. pylori infection) with
normal distribution, otherwise Mann-Whitney test was ubkmimality test was done by Saphiro-
Wilk. The significance level and confidence interval this study were p <0.05 and 95%
respectively.

3. Reaults

3.1. Research subject characteristic and H.pylori infection

This study was followed by 82 children aged 2-18 years olgndised with gastritis at
Pediatric Gastroenterohepatology Polyclinic and wardHafi Adam Malik Hospital and
Universitas Sumatera Utara Hospital in Medan, wo meinttlesion and exclusion criteria. The
CLO examination found 45 children with gastritis positivepilori infection and 37 children
without H. pylori infection. Table 1 shows the demodpiacharacteristics of all research subjects.

Table 1. Research subject demographic characteristic

Subject Characteristic H- pylor P
(+)n=145 (-)yn=37
Gender, n (%)
Man 13 (28.9) 15 (40.5) 0.268
Woman 32 (71.1) 22 (59.5)
Age, mean (SD), year 11.79 (3.87) 11.99 (3.44) 0.819
Ethnic, n (%)
Aceh 6 (13.3) 4(10.8) 0.56%
Batak 20 (44.4) 14 (37.8)
India 1(2.2) 0
Javanese 6 (13.3) 4 (10.8)
Malay 5(11.1) 8 (21.6)
Mining 4(8.9) 4(10.8)
Papua 2(4.4) 0
Chinese 1(2.2) 3(8.1)
Social-economic, n (%)
Poor 7 (15.6) 4(10.8) 0.746
Good 38 (84.4) 33(89.2)
Children Education, n (%)
Kindergarten 2(4.4) 3(8.1) 0.913%
Elementary School 18 (40) 12 (32.4)
Junior High school 11 (24.4) 11 (29.7)
Senior High School 10 (22.2) 8 (21.6)
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University 4 (8.9) 3(8.1)
Father’s Education, n (%)
Senior High School 8(17.8) 7(18.9) 0.894
University 37 (82.2) 30 (81.1)
Mother’s Education, n (%)
Senior High School 5(11.1) 2(5.4) 0.449
University 40 (88.9) 35 (4.6)
Father’s occupation, n (%)
Employees 21 (46.7) 20 (54.1) 0.816
Farmer 4(8.9) 1(2.7)
Government employees 6 (13.3) 5(13.5)
Police 2 (4.4) 2 (5.4)
Businessman 12 (26.7) 2(5.4)
Mother’s occupation, n (%)
Employees 14 (31.1) 16 (43.2) 0.237
Farmer 6 (13.3) 1(2.7)
Government employees 10 (22.2) 4(10.8)
Businesswoman 9 (20) 10 (27)
Housewife 6 (13.3) 6 (16.2)

aChi square®Mann Whitney tKruskal Wallis,%Fischer’s Exact

From 45 gastritis cases with H. pylori infection, 32dtéh (71.1%) were female, whereas
in 37 gastritis cases without H. pylori infection, 22 chifd(69.5%) were male. Using the Chi
Square test, there was no difference in the proportigaraders in the two study groups (p = 0.268).
The mean age of children with gastritis with and withoupidori infection was 11.79 years old
and 11.99 years old respectively. There was no signtfege difference (p = 0.819) between the
two study groups after the analysis by using Mann-Whitney tes

Based on ethnicity, Batak tribe was dominant in the twaus, where there were 20
children (44.4%) in the group with H. pylori infection and lhildren (37.8%) in the group without
H. pylori infection. By Kruskal Wallis test, there weno differences in the proportion of ethnic
groups (p = 0.569) in the two study groups. Good socio-economgicias dominant in the two
groups, where there were 38 children (84.4%) in the group wiglylbri infection and 33 children
(89.2%) in the group without H. pylori infections having goatis-economic status. Using
Fischer's exact test, there was no difference in ssmoomic status in the two study groups (p =
0.746). As for children’s education levels, there were 18 children (40%) in primary level from the
group with H. pylori infection and 12 children (32.4%) in prignkavel from the group without H.
pylori infection. There was no significant differeringhe educational level of children in the two
study groups (p = 0.913) after the analysis by Kruskal Wallis Assfor the parents, all of the
parents of the research subjects had high education (higbl settbuniversity graduates). There
was no significant difference in the education levelhef subjects' father and mother in the two
study groups (p> 0.05). The majority of parents were workingngdogees. There was no
significant difference in the type of work of the fatlaed mother of the subjects in the two study
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groups (p> 0.05).

3.2. Research subjects clinical characteristic and H.pylogctidn

Table 2 shows clinical characteristics of the study stdbj@te mean body weight and height
in children with H. pylori infection were 37.89 kg and 137c89respectively. Whereas, the mean
weight and height in the group of children without H.opyinfection were 36 kg and 137 cm
respectively. There was no difference in mean weigtiteight between the two groups (p> 0.05).
Based on the assessment of nutritional status, maesrobssubjects had good nutritional status,
where 33 children (73.3%) were from the group with H. pyildigction and 29 children (78.4%)
were from the group without H. pylori infection. Thesas no difference in nutritional status
between the two groups (p = 0.411).

Abdominal pain was the most found symptom in the childiigmM: pylori infection (54.2%).
Similarly, 22 children (59.5%) without H. pylori infectiotsa complained about abdominal pain
There was no significant difference in clinical symmpsbetween the two study groups (p = 0.320).

Table 2. Clinical characteristic of research subjects

H. pylori
Clinical Characteristics P
(+)n=45 (-)n=37
Weight, mean (SD), kg 37.89 (15.67) 36.84 (11.51) 0.735
Height, mean (SD), cm 137.89 (20.59) 137.68 (16.73) 0.856
Nutritional Status, n (%)
Poor 1(2.2) 1(2.7) 0.41r
Bad 6 (13.3) 2(5.4)
Good 33(73.3) 29 (78.4)
Over weight 3(6.7) 5(13.5)
Obesity 2(4.4) 0
Clinical Sign, n (%)
Nausea 1(2.2) 3(8.1) 0.320
Vomit 12 (26.7) 5 (13.5)
Blood Vomit 6 (13.3) 7 (18.9)
Abdominal Pain 26(54.2) 22 (59.5)

aT-IndependenttMann Whitney *Kruskal Wallis

3.3. ANC value in pediatric gastritis with and without H.pylarfection

Absolute neutrophil count (ANC) value in children with H. pyiafection group was 4.55 x
103 / puL (SD = 1.5 x 103 / uL), while the mean ANC value in the group of childrethvgastritis
without H. pylori infection was 4.43 x 103 /uL. (SD=1.95x 103 / uL). Using Mann-Whitney test,
there was no significant difference in the mean ANQvbeh the two study groups (p = 0.290).
The data is shown in Table 3.

Table 3. ANC value and H.pylori infection
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H. pylori
ANC Value P2
(+)n=45 (An=37
ANC, x1C /uL
Mean 4.55 4.43 0.290
Median 4.38 3.68
SD 1.50 1.95
Min — max 2.36-9.24 2.44—-9.69

aMann Whitney

4, Discussion

4.1. Research subject characteristic and H.pylori infection

From the basic characteristic data of research subjectsytereno significant relationships in
basic characteristic data between gastritis patientsawihwithout H. pylori infection. From gender
aspect (p = 0.268), but there were more female patientsrizde patients in both groups. A
retrospective study to 248 children between IB years old, reported 30.2% H. pylori infection in
male, and 69.8% H. pylori infection in female. Meanwtiitere were 36.1% male and 63.9% female
gastritis patients without H. pylori infections. There wemyever, no significant relationship between
gender and H. pylori infection (p = 0.43) (Alimohammadilet2016). Similarly, the study done by
Ozen et al reported no statistical significance between gandé. pylori infection, however, female
tended to experienced H. pylori infection than male (p ¥(@8en et al., 2011). This was assumed to
be related to hormonal differences between male amdléeand the role of oxytocin in gastric
evacuation (Fiedorek et al., 1991).

The average age of research subjects in this reseasdi.w@ and 11.99 years old in
positive and negative H. pylori infection groups. Thees no significant relationship (p = 0.819)
between age and H. pylori infection. However, the studylbyighammadi et al., (2016) reported
that the prevalence of H. pylori infection increasedhwthe increase in age (p <0.05)
(Alimohammadi et al., 2016). Fiedorek et al reportedititrease in H. pylori infection from 24%
to 45% with the increase in age from-3 years old to 16 20 years old (Fiedorek et al., 1991).
Regarding the level of education of research subjects sulgsicts were in secondary and high school
level. There was msignificant relationship (p = 0.913) between subjects’ level of education and H.
pylori infection.

Higher prevalence of H. pylori infection may be found inaieréethnicity. Theoretically, it
was correlated with migration theory, that one ethnicity flogher prevalence area may inherit H.
pylori infection to where they migrated. Genetic factors glay a role in the high incidence of H.
pylori infection (Fiedorek et al., 1991).In this study howeugere was no significant relationship
(p = 0.569) found between ethnicity and H.pylori infection.

The study done by Hasonah et al in Saudi Arabia reported csighielationship between
socioeconomic status and H. pylori infection (p = 0.006gre there were higher cases of H. pylori
infection in subjects with low socioeconomic status sgteah et al., (2014). A different study
conducted in Taiwan, there were 84.4% subjects with gaddezmnomic status and they reported no
significant relationship between socioeconomic status apglbti infection (p = 0.473) (Chen et al.,
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2014). Similarly in this study, there was no significantti@tship between socioeconomic status and
H. pylori infection cases (p = 0.746). Most of the parefitise research subjects were high school and
university graduates. Most of them also work as emptoyeecompanies, hence providing good
socioeconomic status. The study done in the Unites Stategd that high rate of H. pylori infection
was correlated with low level of education, which relatesiocioeconomic status, low sanitation, and
high population density. Such conditions led to close cbh&iween individuals and allowed diseases
to transmit easily (Fiedorek et al., 1991).

4.2. Research subjects clinical characteristic and H.pylogtctidn

Clinical characteristics and their relationships to H. pyldgdtion assessed in this study were
body height and weight, nutritional status and clinical spmpt There were no significant
relationships found among these characteristics with H. pfedtion. The study done by Chen et al
in Taiwan reported no significant relationship of body weigldttzeight with H. pylori infection, where
p = 0.847 and p = 0.132 respectively (Chen et al.,)20dhalanabis et al previously reported that H.
pylori infection was not correlated with nutritional statasddl on body weight and age (Mahalanabis
et al., 1996). While, there was a study in China done bt dlureported that obese adult patients were
more likely to have H. pylori infection than patients with ndrmaritional status or overweight (Xu
et al.,, 2019 The mechanism underlying this finding was uncertain but it suapected that the
gastrointestinal hormones, ghrelin and leptin, were involveaetabolic control and energy balance.
Ghrelin is produced in the stomach and stimulated food intetkite leptin has the opposite effect.
Studies reported lower leptin and ghrelin serum levels ieratwith H. pylori infection. Leptin
decreased appetite, so the decrease in leptin led tasedréood intake and obesity. Meanwhile,
decreased ghrelin serum levels led to physiologicaltatiaqs of energy balance and was associated
with obesity (Xu et al., 2039

As for the clinical symptoms, abdominal pain was thestnoommonly found complaint,
where over half research subjects with and without H. piyifarction complained about abdominal
pain. Other clinical symptoms, such as nausea was foundvaft@ting and vomiting blood.
However, there was no significant relationship betwdimcal symptoms, i.e. abdominal pain,
vomiting, vomiting blood, and nausea, with H. pylori infent{p = 0.320). The results of this study
were aligned with previous study that stated no spesyfiaptoms for H. pylori infection, as the
gastrointestinal symptoms were similar between poséna negative H. pylori infection cases
There was no significant relationship reported betwdepylori associated gastritis with clinical
symptoms, such as vomiting, vomiting blood, nausea, and abdbpdin (p = 0.32) (Tina, Dwi,
and Herry, 2013).

4.3. ANC value in pediatric gastritis with and without H.pylorfiection

A study in Iran by Jafarzadeh et al reported higher neutrophint (>7000 cells/m# in
patients with peptic ulcer and H. pylori infection than pasiewith H. pylori asymptomatic
infection and control group ((>5500 cells/fmA significant relationship (p <0.001) between
neutrophil count and H. pylori infection peptic ulcer wegorted (Jafarzadeh et al., 2013). The
formation of higher leukocyte cells and neutrophils waseeced by proinflammatory cytokines,
like tumor necrosis factor (TNF), IL-1, and IL-6 for exde® The increase in TNF, IL-1, IL-6 and
IL-8 was found in subjects with H. pylori infections. Thegmkines could increase white blood
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cells differential count during H. pylori infection. Rmlammatory cytokine IL-17A was also

known to increase neutrophil count by inducing G-SCF. Moreaeettyophil activating protein of

Helicobacter pylori (HP-NAP) was known to increase n@itildifespan (Jafarzadeh et al., 2013).
However, there was no significant relationship betwedmolate neutrophil count (ANC) and H.
pylori infection.

The study in Romania, by Sasaran et al done to 151 ahadex] 1- 17 years old, divided
all research subjects into 3 groups, such as 31 childtbriHwpylori infection gastritis, 53 children
with negative H. pylori gastritis, and 67 childrendantrol group. The research was done to
evaluate the effect of gastritis in children with antheiit H. pylori infection and the hematological
parameters. The number of neutrophil aaurH. pylori associated gastritis was 3923 + 1747 / uL,
while the group without H. pylori infection had neutrophil count of 4077 + 1494 / pL. There was
no significant relationship between neutrophil countd &. pylori associated gastritis in all
children (p = 0.332) in the three groups (Sasaran et al., 20@9)ar§/, Sahin, Gubur, and
Tekingunduz reported no significance (p = 0.452) between néiltomuint and H. pylori gastritis
in their research with 153 H. pylori infected childrem @11 negative H. pylori infection (Sahin,
Gubur, and Tekingunduz, 2020). Nonetheless, neutrophil countestdlsrto be monitored during
and after H. pylori infection treatment to improve gmostic and predictive values (Jafarzadeh et
al., 2013).

5. Conclusion

There were no significant differences in baseline eirdcal characteristic data and ANC
with pediatric H. pylori gastritis.
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