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Abstract

Background: Helicobacter pylori (HP) infection is known to
induce localized inflammation in the gastric region and
trigger a systemic humoral immune response. Previous
research in adults has shown a significant correlation
between HP
neutrophil/lymphocyte ratio (NLR) as well as the mean

infection and changes in the
levels of neutrophils and lymphocytes. Determining the
optimal course of therapy for HP infection relies on results
from antibiotic susceptibility testing. Methods: This study
aimed to investigate the association between HP infection
and immunological responses before and after two
distinct The

individuals across different age groups and health

treatment modalities. study included
conditions: children aged 12-16 years, pregnant women
aged 19-35 years, individuals with chronic diseases
(diabetes and hypertension) aged 45-75 years, youth
patients aged 18-45 years, and healthy controls. A total of
240 patients scheduled to undergo gastroduodenoscopy
were included, with 120 testing positive for HP and 120
testing negative. The average age of both HP-positive and
HP-negative patients was 45.56+12.16 years. Results: The

study found that the eradication rate for H. pyloriinfection

Signiﬁcance | The study investigated Helicobacter pylori infection, its
impact on inflammatory markers, and treatment efficacy, offering insights
into diagnosis and management.
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was satisfactory using second-line therapies. Specifically,
standard 5-week sequential therapy showed a higher
effectiveness rate (100%) compared to standard triple
therapy (4%), especially when the strains were susceptible
to clarithromycin. There were no significant differences
in the of NLR,
between the

observed levels neutrophils, and

lymphocytes values two treatment
modalities (p > 0.05). Conclusion: These findings suggest
that standard 5-week sequential therapy may be more
effective in eradicating HP infection compared to
standard triple therapy, particularly in cases where the
strains are susceptible to clarithromycin. However, the
study emphasizes the importance of generating regional
data on the success rates of various therapeutic
approaches to establish effective treatment strategies for
HP infection.
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Introduction

Helicobacter pylori (HP) is a gram-negative, spiral, flagellated, and
microphillic bacterium (Sung et al. 2021). It’s colonizing the
inimical microenvironment of the human stomach. More than half
of Iragi people are stomachic by HP. H. pylori will continue to
survive for the host's full life if not treated effectively. In this case,
some patients may develop a series of diseases, including gastritis,
gastroduodenal ulcer, dysplasia, intestinal metaplasia, and gastric

cancer (Jim etal. 2017). The main characteristic of HP-induced
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gastritis is the increased drain of inflammatory cells, which is
usually the first detectable change among these diseases.
Inflammation plays a critical role in restricting HP along with
gastric mucosa damage and causing symptoms such as dull or
burning pain in the stomach (more often after eating and at night),
unplanned weight loss, bloating, loss of appetite, nausea and
vomiting, sometimes bloody vomit, dark stool, indigestion
(dyspepsia), and burping (Diaconu et al. 2017). HP induces local
inflammation in the stomach and a systemic humoral immune
response. Most patients have asymptomatic but inveterate
2018).

investigated several parameters, such as compounds of the

inflammation (Savoldi et al. Previous studies have
complete blood count (CBC), a simple and inexpensive test, such as
leukocytes, neutrophils, and lymphocytes, and the neutrophil-to-
lymphocyte ratio (NLR), which can help recognize the causes of
hematological diseases and prognosticate some inflammatory
events. NLR is the most important parameters (Polk and Peek
2010).

The World Health Organization (WHO) has identified HP as a
universal priority pathogen due to its increasing diffusion and the
emergence of antibiotic resistance (Fox and Wang 2007). The
history of HP treatment has improved over the past few decades. In
the 1980s, H. pylori was detected as a causative agent of gastritis and
peptic ulcer disease, and treatment firstly consisted of acid
suppression therapy alone (Peek and Blaser 2002). Later, it was
found that antibiotics could be used to eradicate HP, and a
combination of antibiotics and acid suppression drugs became the
norm treatment for HP infection. However, antibiotic resistance
has become an important problem, and the efficacy of treatment
had slump in recent years. The bacterium could be exterminate with
a combination of antibiotics and acid suppressant treatments, but
antibiotic resistance has become a significant problem that can
minimize the efficacy of treatment (Soutto et al. 2015). The WHO
has released a list of 12 bacterial families that are the most risky to
human health, and one of them is H. pylori as a priority pathogen,
classified into three priority statuses: critical, high, and medium
(Fox and Wang 2007). Clarithromycin and metronidazole-resistant
HP are of the same high vantage (Zhu et al. 2017; Correa 1988). In
recently years, the WHO has agreed to triple treatment in one kit
that consists of PPIs, clarithromycin, and metronidazole ( Adachi
et al. 2017). This study was to investigated the presence and severity
of HP infection linked with these parameters of CBC in patients, the
comparative effect of two ways of treating them, and which one of
them was best for patients through these parameters. The aim of
this study was to determine the effect of HP on the immune system
before and after two treatments and which one of them gave us the

best results and safety for patients.

2. Materials and methods

2.1 Study Design

Retrospective file scanning was done for this study on the 240
patients ages 12-75 years old who had acute gastritis, gastric ulcers,
and dyspepsia. The study protocol was authorize by the
Al_technologia University of Clinical Studies Ethics Committee
authorized (Decision numberASD-UQOT-020921). The Declaration
of Helsinki's tenets served as a framework for this investigation. The
patients were classified as having H pylori positive or not based on
pathology reports and laboratory data. The research eliminated
patients whose data could not be obtained. The patients’
demographic information was documented. According to
laboratory results and pathology reports, patient’s samples were
divided into five groups according to their ages, as follows:

Group 1: 40 children ages (12-16) years were diagnosed with HP
gastritis.

Group 2: 46 pregnant women ages (19-35) years were diagnosed
with HP gastritis

Group 3: 52 patients with chronic disease (diabetics and blood
pressure) ages 45-75 years.

Group 4: 138 youth patients ages between 18-45 years.

Group 5: healthy (controls) for each group above.

After two patients’ treatment modalities, the aforementioned
categories remain unchanged. In our study, patients aged between
12-75 years presented for dyspeptic symptoms (e.g., nausea,
vomiting, abdominal pain, bloating, dark stool, weight loss, and loss
of appetite).

Patients having clinical or Para clinical evidence of acute infectious
illness, both before and after treatment in two different methods, as
well as certain patients with incomplete clinical and Para clinical
data and treatment refusal were excluded from the research.
Participants in our research had anamnesis based on their
acceptance, as well as a full clinical evaluation. The following
laboratory parameters were examined such as a full blood count, as
well as inflammatory indicators such as neutrophils, lymphocytes,
and the neutrophil-to-lymphocyte ratio (NLR), are all available.
These measures were examined prior to and after treatment with a
triple therapy combikit (Brawn medicine) (lanzoprazole capsules
30mg, tinidazole tablets 500 mg, and clarithromycin tablets 250
mg).

2.2 Sample collection

Blood samples, totaling 2mL per patient, were aseptically collected
using a sterile syringe and transferred into EDTA-K2 tube
(manufactured by malak company) for the purpose of assessing the
complete blood count (CBC). The CBC includes the counting of
neutrophils and lymphocytes as well as the calculation of the
neutrophil-lymphocyte ratio using the BC-30s machine
(Hematology analyzer, mindray).

2.3 Diagnosis of HP and current treatment with tested

neutrophil, lymphocyte, and neutrophil lymphocyte ratio
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Diagnosis of HP infection is based on serological test, urea breath
test, and stool antigens test (Fox and Wang 2007). A pre-treatment
evaluation of the complete blood count (CBC) was carried out after
the diagnosis of Helicobacter pylori (HP) infection in order to
examine neutrophil levels, lymphocyte counts, and the neutrophil-
lymphocyte ratio. The patient was then started on the current
treatment plan, which includes the commercially available triple
therapy (combikit). This treatment plan combines two antibiotics
(a 500 mg tablet of tinidazole and a 250 mg tablet of clarithromycin)
with a proton pump inhibitor (PPI) (a 30 mg capsule of
lanzoprazole).

A follow-up complete blood count (CBC) analysis was performed
to monitor changes in neutrophil and lymphocyte counts, as well as
the neutrophil-lymphocyte ratio (NLR), following a week-long
pharmacological intervention. But not every patient could follow
this specific medication schedule; patients who were between the
ages of 12 and 16 were precluded from participating in accordance
with the drug protocol. Furthermore, several individuals who were
above 18 years old had side effects that included nausea, vomiting,
dizziness, and stomach discomfort. Even though the medication
was stopped due to these adverse effects, a reanalysis was carried
out to look for any changes in the test results as a result.

The remaining group of patients who completed the prescribed
course of treatment successfully had a reevaluation for H. pylori
infection, with findings that continued to be positive.
Simultaneously, the effect of the first therapy was evaluated by
measuring the neutrophil and lymphocyte counts as well as the
neutrophil-lymphocyte ratio. During the inquiry, a new treatment
strategy was presented. This treatment plan was carried out for five
weeks using the same pharmacological agents, but at different
doses, and adding another medicine with the supervision of a
physician. The initiation of this protocol started as follows:
Patients received PIs for the first two weeks of therapy, which
included 20 mg of omeprazole capsules and 8 mg of ondansetron
tablets. The recommended use of this mixture was twice a day,
before meals. Furthermore, 500 mg metronidazole pills, marketed
in pharmacies under the brand name Negazole, were used to carry
out antibiotic therapy. Metronidazole was used twice a day, just
after meals.

During the subsequent two weeks, patients were given PPIs,
consisting of omeprazole capsules at a dosage of 20 mg and
ondansetron tablets at 8 mg. This treatment was given twice a day,
right before meals. Clarithromycin 500 mg pills were recommended
twice a day after meals to continue the antibiotic medication
concurrently. The third week of therapy involved a change to the
regimen: omeprazole pills, 20 mg twice a day, before meals for a
week.

2.4 Statistical Analysis:

The statistical analysis involved both descriptive statistics elements
(frequency, percentage, mean, median, and standard deviation).
Correlation was applied in order to identify possible correlations
between inflammatory markers and immune parameters for
different ages before and after treatment. Choosing a significance
threshold for the P value of 0.05. The statistical results were
obtained using the GraphPad Prism programme version 8 (Al etal.,
2018).

3. Results:

The 240 individuals in our research had gastritis that was linked to
Helicobacter pylori (HP) positive. Of them, 40 were children,
between the ages of 12 and 16; 46 were pregnant women; 52 had
pre-existing chronic illnesses, such diabetes and hypertension; and
138 belonged to the 18 to 45 age group. Out of the entire sample,
120 patients (or 50%) tested positive for H. pylori, and the other 50%
showed negative findings. These patients (PH-negative) made up
the control group, which was then further separated for analysis.
The HP-positive subgroup showed varying degrees of positivity: 33
patients had mild HP-positivity, 46 had moderate positivity, and 41
had severe HP-positivity (Table 1).

The research participants’ average age was determined to be
45.56+12.16 years. Initial laboratory assessments by patient groups
showed the following neutrophil levels: 9.250+1.462 for children
between the ages of 12 and 16 as shown in (Figurel A ); 8.133+2.060
for pregnant women between the ages of 21 and 28 as shown in
(Figure 1 B); 7.875+2.866 for patients with chronic diseases
(diabetes and hypertension) between the ages of 50 and 75 as shown
in (Figure 1 C); and 6.429+2.488 for young patients between the
ages of 18 and 45 as shown in (Figure 1 D) (Table 2).

Values for lymphocytes were established in this manner: shows
1.450+0.5196 for children as shown in (figure 2 A), 1.167+0.2517
for pregnant women as shown in (figure 2 B), 2.000+1.086 for
patients with chronic conditions as shown in (figure 2 C), and
4.778+4.610 for young patients as shown in figure 2 D), respectively
(Table 2).

Table 2 displays the Neutrophil-to-Lymphocyte Ratio (NLR) values
for the same groups. The values for children are 7.200+3.573, as
shown in (Figure 3 panel A); for pregnant women, it is 6.850+2.193,
as shown in (Figure 3 panel B); for patients with chronic diseases, it
is 4.273+1.495, as shown in (Figure 3 panel c); and for young
patients, it is 2.94742.598, as shown in (Figure 3 panel D) (Table
2).

After administering the Brawn kit of the HP combination kit to the
patient for a week, the results showed that only four patients in the
younger age group had negative HP results. In accordance with the
results, the neutrophil count was 4.65+0.7141, as shown in (Figure

1 D), the lymphocyte count was 2.380+0.4764, as shown in (Figure
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2 D), and the NLR (neutrophil-to-lymphocyte ratio) was
2.100+0.7176, as shown in (Figure 3 D) table 3.

The subjects who remained tested consistently positive for HP. The
results showed that their neutrophil counts were 9.250+1.462, their
lymphocyte counts were 1.450+0.5196, and their neutrophil-to-
lymphocyte ratio (NLR) was 7.200+3.573 (Table 3).

Because of intolerance, the other groups declined to administer the
Brawn kit. As a result, these groups received different treatment
plans that included giving them the recommended medications for
a period of five weeks.

In order to mitigate the risk of vomiting and abdominal pain,
patients were given metronidazole (500 mg) after meals together
with ondansetron (8 mg) and omeprazole (20 mg) twice a day
before meals. In the subsequent two-week period, the prescribed
dosage was 500 mg of clarithromycin twice a day after meals,
combined with 8 mg of ondansetron and 20 mg of omeprazole twice
a day before meals. However, patients were only given omeprazole
(20 mg) twice a day, before meals, during the third week.

For this treatment regimen, the following results were obtained
from laboratory assessments across different groups: the neutrophil
count for the children's group was 4.050+1.857, as shown in (Figure
1 A); the neutrophil count for pregnant women was 3.467+1.002, as
shown in (Figure 1 B); the neutrophil count for patients with
chronic diseases was 3.638+1.042, as shown in (Figure 1 C); and the
neutrophil count for young patients whose Helicobacter pylori
(HP) remained positive after the combo kit (Brawn treatment) was
4.047+1.159, as shown in (Figure 5 A).

Moreover, the lymphocyte results showed that: the lymphocyte
count for the children’s group was 2.375+0.8382, as shown in
(Figure 2 A); the lymphocyte count for pregnant women was
2.633+0.1155,as shown in figure (Figure 2 B); the lymphocyte count
for patients with chronic illnesses was 2.388+0.4565, as shown in
(Figure 2 C); and the lymphocyte count for young patients who
continued to test positive for HP after using the combo kit was
2.282+0.7282, as shown (Figure 5 B).

The results for these groups’ Neutrophil-to-Lymphocyte Ratios
(NLR) were as follows: the NLR for the children’s group was
1.650+0.2646, as shown (Figure 3 A); the NLR for pregnant women
was 2.225+0.6551, as shown in (Figure 3 B); the NLR for patients
with chronic illnesses was 1.575+0.4773, as shown in (Figure 3 C);
and the NLR value for young patients was 2.947+2.598, (Figure 5 C)
(Table 4).

Prior to therapy, baseline values for neutrophils, lymphocytes, and
the Neutrophil-to-Lymphocyte Ratio (NLR) were as follows in the
presence of HP infection: In children, the neutrophil level was
<0.0001, the lymphocyte level was 0.0798, and the NLR was 0.0123.
Among pregnant women, the neutrophil level was 0.0009, the
lymphocyte level was 0.0241, and the NLR was <0.0001. For patients

with chronic diseases, the neutrophil level was 0.0021, the

lymphocyte level was 0.7991, and the NLR was 0.0003. In young
patients, the neutrophil level was 0.0068, the lymphocyte level was
0.1142, and the NLR was 0.3741 (Table 5).

After the initial combination kit (Brawn medicine) treatment
regimen, special observations were made for the young patients
who still tested positive for HP even after taking the medication.
The neutrophil level was 0.0157, the lymphocyte level was 0.1101,
and the neutrophil-to-lymphocyte ratio (NLR) was 0.3243 for this
group. On the other hand, the following results were recorded for
the young patients who were HP negative following the
administration of the Brawn drug: neutrophil level of 0.1871,
lymphocyte level of 0.4012, and NLR level of 0.2406 (Table 6).

On the other hand, after using this unique 5-week treatment
strategy, the observed values for various groups were as follows:

In the children's group, the neutrophil level was 0.7933, the
lymphocyte level was 0.5316, and the Neutrophil-to-Lymphocyte
Ratio (NLR) was 0.2109. Among pregnant women, the values were
recorded as follows: neutrophil level of 0.0807, lymphocyte level of
0.1620, and NLR of 0.1881. For patients with chronic diseases, the
observed values were: neutrophil level of 0.6438, lymphocyte level
0f0.3979, and NLR of 0.2175. In the young patient group, the values
were documented as follows: neutrophil level of 0.6734, lymphocyte
level of 0.5680, and NLR of 0.9793 (Table 7).

There were statistically significant variations seen in the neutrophil,
lymphocyte, and neutrophil-to-lymphocyte ratio (NLR) levels
between the control and patient groups (p>0.05).

Prior to treatment, the HP values for the following groups showed
statistically significance, with p-values documented as follows: <
0.0001 in children; 0.299 in pregnant women as shown in Table 8 ;
0.0001 in patients with chronic disease ; and 0.0002 in young
patients (p > 0.05).

Just four patients (value = 0.1995) had negative outcomes following
the combination kit therapy (Brawn medicines), which was only
given to the younger patient group. The other patients (value =
0.0036; Figure 5) had positive results (p > 0.05).

After a novel treatment approach was used, the HP values for the
various groups were found to be statistically significant, with the
following p-values: 0.2271 for young patients; 0.1994 for pregnant
women; 0.4551 for patients with chronic disease; and 0.4371 for
children.

The mean+SD values for several groups were as follows, based on
the classification of Helicobacter pylori (HP) positive into mild,
moderate, and severe categories: The values in the children's group
were 2.225+0.9356 for mild positive, 6.143+1.241 for moderate
positivity, and 11.21+1.713 for sever positivity. The values among
pregnant 2.578+0.8694 for
5.582+0.8445 for moderate positivity, and 10.37+1.526 for severe

women were mild positive,

positivity. The values for mild, moderate, and severe positive in
individuals with chronic illnesses were 2.260+0.6037, 5.489+0.8145,
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and 15.31+5.093, respectively. The results recorded for mild
positive in the young patient group were 2.320+0.8464, moderate
positivity was 5.413+0.9588, and severe positivity was 16.95+4.979
(Table 9).

Discussion

Over half of all adults worldwide have an infection with the stomach
bacteria H. pylori (Correa and Piazuelo 2008). Certain cytokine
components, patient genetic predisposition, receptor gene
polymorphisms, gene editing factors, and environmental effects all
seem to have a role in the implications of H. pylori infection
(Bagheri et al. 2013; Salimzadeh et al. 2015). The majority of
children who get the illness will not have any difficulties;
nonetheless, the course of the infection is largely determined by
immunological processes that arise in the child's stomach mucosa.
This pathogenic bacterium colonises the stomach, resulting in an
inflammatory response that includes damage to the epithelium and
the accumulation of neutrophils, T and B lymphocytes, plasma cells,
and macrophages. In addition, almost everyone infected with H.
pylori has a chronic stomach irritation (Suzuki et al. 2002; Bagheri
et al. 2015; Razavi et al. 2015). Despite the early onset of the
infection, the related disorders primarily manifest in patients. The
type of immune response and the variety of inflammatory
mediators that are present in the patents gastric mucosa might
likely influence how an illness turns out as an adult. Consequently,
it's critical to thoroughly assess every instance of infection in kids to
stop the emergence of serious stomach disorders linked to H. pylori
infection in adults (Ortiz-Princz et al. 2016). In our study, the
inflammatory markers (neutrophils, lymphocytes and Neutrophil-
to-Lymphocyte Ratio) were assessed in several groups such as
children, adults, pregnant women and chronic illness patients. In
general, neutrophil, lymphocytes and NLR results revealed a
substantial (p<0.05) increase in the H. pylori positive group. As a
result, we concluded that neutrophil, lymphocytes and NLR counts
are useful indicators of the inflammatory stages of an H. pylori
infection. They could turn into helpful guidelines for the
investigation. The average age of the patients in our study who
tested positive for H. pylori was found to be equal to the patients
who tested negative, therefore no statistically significant difference
was found. Age and H. pylori positive may be correlated, although
no meaningful relationship between the two has been found in the
many previous research that have investigated this possibility (Koc
and Gedikli 2022; Dorji et al. 2014). In addition we found no
statistically significant difference was seen (p>0.05), even though
the H. pylori-positive patient group had a higher mean age. We
propose that the previously proposed relationship between age and
H. pylori positive is explained by differences in sample selection,
financial status, and environmental variables in prior investigations

(Benberin et al. 2013; Hanafi and Mohamed 2013). A study

conducted the systemic inflammatory markers linked to H. pylori
infection were assessed in order to differentiate between carriers
who did not exhibit any symptoms and those who did. It was
established through a study done specifically for this purpose that
patients with H. pylori positivity had considerably higher levels of
acute phase reactants (C-reactive protein) (Jackson et al. 2009).
With age comes a rise in the percentage of children who are
infected. In underdeveloped nations, the majority of children have
H. pylori infection by the time they are ten (Eusebi, Zagari, and
Bazzoli 2014). The mean age of H. pylori positive patients in our
investigation was much greater than that of negative patients
(p<0.05). In both groups, the female to male ratio was favourable to
the female patients (p>0.05). 240 H. pylori negative patients had an
average age of 10.0+5.8 years. These findings indicate that H. pylori
infection is more prevalent in the elderly and females. Furthermore,
a new analysis reveals that within the H. pylori positive group,
women predominated. On the other hand, there was no discernible
difference between the two groups (H. pylori both positive and
negative) in terms of age or gender (Kovacheva-Slavova et al. 2021).
The impact of H. pylori positive and negative paediatric gastritis on
parameters such as erythrocytes, thrombocytes, MPV, NLR, and
PLR was assessed in the study carried out by Melit et al. This study
found no significant correlation between childhood and teenage
gastritis in regards to count MPV, PLR, or NLR. It has been
determined that severe gastritis may result in a considerable drop
in Hb and Htc levels, and that a significant rise in lymphocyte count
may indicate non-H. pylori paediatric gastritis (Melit et al. 2019).
A study conducted to measure the total leukocyte count and NLR
in adult patients with peptic ulcers infected with H. pylori and
asymptomatic people, and to assess if these parameters are related.
Leukocyte, neutrophil count, and NLR were found to be
considerably greater in patients with H. pylori-infected peptic ulcers
and asymptomatic individuals than in the control group in this
investigation. Additionally, there were notable changes in these
characteristics between patients with peptic ulcers and those
without any symptoms (Jafarzadeh et al. 2013). Other study found
NLR and MPV levels did not correlate with childhood H. pylori
infection, severity categorization, or treatment status before and
after (Sahin, Gubur, and Tekingunduz 2020).

In our research, we observed that there was statistically significant
disparity in the groups count between patients who tested positive
for H. pylori and those who tested negative. However, we did find a
statistically significant rise in neutrophil values (p<0.05) and a non-
significant drop in lymphocytes in some groups values (p>0.05)
among the H. pylori positive group. The NLR value in the H. pylori
positive group was found to be considerably lower (p<0.05)
compared to the H. pylori negative group. In contrast, the positive
group for H. pylori exhibited a substantially greater in chronic

disease groups value compared to the negative group for H. pylori
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Table 1. Demographic features of patients at presentation

Patients Groups (n)
Children 40
Pregnant women 46
Chronic diseases 52
Young patients 138
HP infection (n)
Negative 120
Positive 120
HP positivity degree (n)
Mild 33
Moderate 46
Sever 41
Participants’ average age 45.56+12.16
A B
151 187
ns ns
2 %
2 E
g
2

2 4

-

Ac , B:before t t, C:after
Cc
151
15+
ns
7878
= 10+ o
n = 10+
£ 2z
-3 =
£ g
] 2
J 3350 2638 H
25 2 .
0' u_
v @ <
A:controls, B:bef: , Ciafter A , Brbefore

@

A:controls, B:before treatment, C:after treatment,

ns

. Cafter tr

Figure 1. Neutrophils count for all groups, A: children groups, B: Pregnant women groups, C: Chronic disease groups, D: Young

patient groups.

Table 2. Comparison of laboratory assessment (neutrophil, lymphocytes and NLR levels) for the patient group before treatment

Patients Groups Age (years) Neutrophils values Lymphocytes values NLR* values
Children 12-16 9.250+1.462 1.450£0.5196 7.200+3.573
Pregnant women 21-28 8.133+2.060 1.167+0.2517 6.850+2.193
Chronic diseases 50-75 7.875+2.866 2.000£1.086 4.273+1.495
Young patients 18-45 6.429+2.488 4.778+4.610 2.947+2.598

* NLR: Neutrophil-to-Lymphocyte Ratio
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Figure 2. lymphocyte values for all groups, panel A childes group, panel B pregnant women group, panel C chronic diseases group, and C young

patients’ group.

Ao <

<

A:controls, B:before treatment, C:after treatment.

ns

4371

v 2

A:controls, B:before treatment, C:after treatment.

15+

104

NLR

*

6550

< <

A:controls, B:before treatment, C: after treatment

D

ns

ns ns

S

@ <]

A:controls, B:before treatment, C:after treatment.

Figure 3. NLR values for all groups: A Childs group, B: pregnant women group, C: chronic disease patients, and D: young patients
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Figure 4. values after Brawn kit for young patients that still HP positive, A: neutrophils, B: lymphocytes, and C: NLR*

Table 3. Laboratory evaluation following a week of providing young age group with the HP combo kit (Brawn kit).

Young age (n) Neutrophils values Lymphocytes values NLR* values
HP positive 134 9.250+1.462 1.450+0.5196 7.200+3.573
HP negative 4 4.65+0.7141 2.380+0.4764 2.100+0.7176

* NLR: Neutrophil-to-Lymphocyte Ratio

Table 4. Comparison of laboratory assessment (neutrophil, lymphocytes and NLR levels) for the patient group following five weeks treatment.

Patients Groups Neutrophils values Lymphocytes values NLR* values
Children 4.050+1.857 2.375+0.8382 1.650+0.2646
Pregnant women 3.467+1.002 2.633+0.1155 2.225+0.6551
Chronic diseases 3.638+1.042 2.388+0.4565 1.575+0.4773
Young patients* 4.047£1.159 2.282+0.7282 2.947+2.598

* NLR: Neutrophil-to-Lymphocyte Ratio

Table 5. Comparison of laboratory assessment (neutrophil, lymphocytes and NLR levels) for the patient group prior therapy.

Patients Groups Neutrophils values Lymphocytes values NLR* values
Children <0.0001 0.0798 0.0123
Pregnant women 0.0009 0.0241 <0.0001
Chronic diseases 0.0021 0.7991 0.0003
Young patients 0.0068 0.1142 0.3741

* NLR: Neutrophil-to-Lymphocyte Ratio

Table 6.
Young patients Neutrophils values Lymphocytes values NLR* values
HP positive 0.0157 0.1101 0.3243
HP negative 0.1871 0.4012 0.2406

* NLR: Neutrophil-to-Lymphocyte Ratio
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Table 8: P values for HP before and after treatment for the various patient groups

Patients Groups HP before treatment HP after treatment
Children <0.0001 0.4371
Pregnant women 0.299 0.1994
Chronic diseases 0.0001 0.4551
Young patients 0.0002 0.2271

Table 9: The mean+SD values for patient groups based on the classification of HP positive into mild, moderate, and severe categories

Patients Groups Mild Moderate Severe
Children 2.225+0.9356 6.143+1.241 11.21+1.713
Pregnant women 2.578+0.8694 5.582+0.8445 10.37£1.526
Chronic diseases 2.260+0.6037 5.489+0.8145 15.31+£5.093
Young patients 2.320+0.8464 5.413+0.9588 16.95+4.979
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Figure 5. Different values after a unique way treatment for young patients that still positive HP after Brawn drug, A: neutrophils, B: lymphocytes, C:
NLR
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(p < 0.05). Based on the obtained findings, it was hypothesised that
the neutrophils a count and NLR may serve as reliable indicators of
inflammation in cases of chronic gastritis and H. pylori infection. A
notable rise in leukocyte and neutrophil-to-lymphocyte ratio (NLR)
measurements was seen in a research conducted on adult
individuals (Jafarzadeh et al. 2013). Additionally, another study
revealed a considerable elevation in lymphocyte levels in patients
diagnosed with severe chronic gastritis (Melit et al. 2019).
Furthermore, the lack of variation in these parameters shown in our
investigation including children might be attributed to the
progressive nature of this illness, which tends to intensify with age,
resulting in chronic inflammation and thus increasing the
susceptibility to carcinogenesis. In the future, it may be beneficial
to use these indicators when doing follow-up assessments on
children with H. pylori.

The effective elimination of H. pylori infection is contingent upon a
comprehensive understanding of the sensitivity of H. pylori to
antibiotics and strict adherence to the prescribed treatment
regimen (Schwarzer et al. 2016). The primary objective of first
treatment is to achieve a minimum eradication rate of 90%. A high
initial rate of eradication will effectively mitigate the establishment
of antibiotic-resistant pathogens (Aguilera Matos et al. 2020).
Nevertheless, inadequate rates of eradication were seen in children
patients who had an H. pylori infection by using the first line
treatment with Brawn kit components. Paediatric and pregnant
women patients on H. pylori eradication treatment (Brawn kit)
showed symptoms such as stomach discomfort, diarrhoea, nausea,
and vomiting. The selection of an alternate first treatment for
paediatric H. pylori infection should be based on the geographical
rates of resistance to clarithromycin and metronidazole. The
resistance of H. pylori to drugs exhibits regional and temporal
variations. A research conducted in Zagreb revealed the presence of
antibiotic resistance in treatment-naive pediatrics patients infected
with H. pylori. Specifically, the resistance rates were found to be
11.9% for clarithromycin, 10.1% for metronidazole, and 0.6% for
amoxicillin (Hojsak et al. 2012). In 2015, a research used a registry
encompassing nine European centers to document the rates of
antibiotic resistance. The findings revealed that clarithromycin
exhibited a resistance rate of 17.7%, while metronidazole shown a
resistance rate of 18.6% (Schwarzer et al. 2016). According to a
study conducted from 2005 to 2016, it was shown that 21% (46 out
of 222) of H. pylori strains in Swedish children exhibited resistance
to clarithromycin (Jansson and Agardh 2019). The present study
conducted a meta-analysis on six studies including Iranian
children,

clarithromycin, metronidazole, and ciprofloxacin resistance. The

aiming to determine the prevalence rates of
findings revealed that the prevalence rates of resistance to
clarithromycin, metronidazole, and ciprofloxacin were 12%, 71%,

and 16%, respectively (Yousefi-Avarvand et al. 2018). The

Vietnamese research revealed a significantly elevated resistance rate
of 50.9% for clarithromycin and 65.3% for metronidazole among
children aged 3-15 years (Nguyen et al. 2012). However, the
resistance rate for amoxicillin remained low at 0.5%. In general, the
prevalence of resistance to clarithromycin varied between 11.9%
and 50.9%, while resistance to metronidazole ranged from 10.1% to
71%. The resistance rate to amoxicillin was found to be between
0.5% and 0.6%. Ciprofloxacin exhibited a resistance rate of 16%
across different areas and time periods. In 2018, Savoldi et al.
conducted a comprehensive systematic review with meta-analysis
on the topic of antibiotic resistance in Helicobacter pylori across
various World Health Organization (WHO) regions. The study
encompassed a total of 178 studies conducted in 65 countries. The
findings of this review indicated that the rates of resistance to
clarithromycin, metronidazole, and levofloxacin were observed to
be 15% across all WHO regions (Savoldi et al. 2018).

The occurrence of adverse effects was reported in many trials, with
the majority of these occurrences being resolved with
discontinuation of the medication. In their study, Bontems et al.
(2011) observed that paediatric patients undergoing H. pylori
eradication therapy experienced various adverse effects. Abdominal
pain was reported in 20% of the patients, with a higher incidence
observed in those receiving sequential therapy (24%) compared to
triple therapy (17%). Diarrhoea was observed in 14% of the patients,
with a slightly lower occurrence in the sequential therapy group
(12%) compared to the triple therapy group (16%). Nausea was
reported in 6% of the patients, with a higher prevalence in the
sequential therapy group (8%) compared to the triple therapy group
(5%). Vomiting occurred in 2% of the patients, with a higher
incidence observed in the sequential therapy group (4%) compared
to the triple therapy group (0%) (Bontems et al. 2011; Nyssen et al.
2016). Concomitant treatment is a viable option in the absence of
susceptibility testing. In their study, Anania et al. used a concurrent
treatment regimen consisting of proton pump inhibitor (PPI),
amoxicillin, clarithromycin, and tinidazole for a duration of 5 days.
The researchers reported a notable eradication rate of 93.3%. In
their study, Zhou et al. conducted a comparison of four distinct
treatment regimens. The results indicated that only bismuth-based
therapy and concurrent medication exhibited significantly higher
rates of eradication.

For the previous reasons, a new treatment strategy was presented in
the current study. The treatment protocol was implemented for
duration of five weeks, using consistent pharmacological agents but
at varying dosages. Additionally, under the guidance and oversight
of a medical professional, an additional medication was introduced
(omeprazole, ondansetron, metronidazole and Clarithromycin).
The therapy intervention was shown to result in improved patient
well-being and increased medication adherence due to enhanced

comfort levels. The subsequent testing results for Helicobacter
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pylori (HP) infection yielded negative outcomes, and a reduction in
the levels of the CBC values suggesting the effective eradication of
the illness. The transmission of H. pylori by intrafamilial means is a
significant pathway. The study conducted by Zhao et al. (year)
found that implementing a comprehensive family-based treatment
approach for H. pylori infection resulted in a partial improvement
in eradication rates among children, as well as a reduction in
recurrence rates compared to a treatment strategy focused only on
individual patients (Osaki et al. 2015; Zhao et al. 2021).
Nevertheless, more investigation is required to assess the
advantages and disadvantages of family-based eradication
treatment in terms of antibiotic exposure to both the host and the

environment, as well as its impact on the gut microbiota.

Conclusions

The rates of eradicating children and pregnant women H. pylori
infection, in comparison to adult populations, are deemed
unsatisfactory regardless of the therapeutic approaches used,
including triple therapy combikit (Brawn medicine) (lanzoprazole
capsules 30mg, tinidazole tablets 500 mg, and clarithromycin
tablets 250 mg) treatments. However, there is a desired eradication
rate of 100% or above for second-line treatment. In accordance with
current recommendations adapted from children and adult
guidelines, it is advised to consider retreatment with the new
treatment strategy concurrent medication for a duration of 5 weeks
in cases where there is a presence of double resistance strains.
Nevertheless, the treatment procedure continues to differ across
different regions and is implemented based on clinical expertise
without reaching a consensus. The efficacy of the regimen may
demonstrate a higher level of effectiveness when compared to other
regimens in some research; however, conflicting findings may be
shown in other investigations. Further research is necessary to
enhance the efficacy of eradication treatment for H. pylori infection
in all patients groups. The optimal approach remains to be
individualized therapy informed by cultural considerations,
including antibiotic sensitivity testing. Furthermore, it is essential
to generate regional statistics on the success rates of various

therapeutic interventions in order to establish an effective policy.
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