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Abstract

This was an original study, aimed to explore the efficacy of rapid urease, serum antibody and histopathological detection of
Helicobacter pylori (Hp) infection in children. One hundred and forty (140)children admitted to Liaoning Cancer Hospital & Institute
due to gastrointestinal symptoms who underwent electronic gastroscopy from June 2020 to June 2022 were included. Among the
140 children, 72 were positive for Hp infection by rapid urease, 71 with serum antibody, and 67 with histopathology. The specificities
of Hp infection detected by the three methods — rapid urease, serum antibody and histology were 88.7%, 90.6% and 91.7%,
respectively. We conclude that the combination of three detection methods of rapid urease, serum antibody and histopathology can
improve the sensitivity, specificity, and the accuracy of Hp detection. (Afr J Reprod Health 2025; 29 [10]: 100-108).
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Résumé

Il s'agit d'une étude originale visant a évaluer l'efficacité de I'uréase rapide, des anticorps sériques et de la détection histopathologique
de l'infection a Helicobacter pylori (Hp) chez I'enfant. Cent quarante (140) enfants admis Liaoning Cancer Hospital & Institute pour
symptomes gastro-intestinaux et ayant subi une gastroscopie électronique entre juin 2020 et juin 2022 ont été inclus. Parmi ces 140
enfants, 72 étaient positifs pour l'infection a Hp par l'uréase rapide, 71 par les anticorps sériques et 67 par I'histopathologie. Les
specificités de l'infection a Hp détectée par les trois méthodes — uréase rapide, anticorps sériques et histologie — étaient
respectivement de 88,7 %, 90,6 % et 91,7 %. Nous concluons que la combinaison de ces trois méthodes de détection — uréase rapide,
anticorps sériques et histopathologie — peut améliorer la sensibilité, la spécificité et la précision de la détection de Hp. (Afr J Reprod
Health 2025; 29 [10]: 100-108).

Mots-clés: : Infection a Helicobacter pylori, enfants, uréase rapide, anticorps sériques, détection histopathologique

Introduction

Helicobacter pylori (Hp), is a slow-growing, gram-
negative, spiral-shaped microbe that colonizes the
human stomach mucosa and is a common cause of
digestive diseases. Since Marshall and Warren
successfully isolated the microbe from the gastric
mucosa biopsy in 1983, it has attracted extensive
attention from clinical scholars-2. According to the
2011 “Clinical Guidelines of the World
Organization of Gastroenterology-Helicobacter
pylori infection in developing countries"?, there are
differences in the infection rate of Hp among
children of different ages. About 10% of children

under the age of 10 are infected, with geographical
differences. According to available data*, China is
one of the countries with high incidence of Hp, with
up to 50% of personsaround the age of 20 years old
being affected. This has become a major public
health problem.

The only source of Hp infection is within
the population, and it is transmitted through oral
cavity and feces, which is closely related to poor
dietary hygiene, bad dietary habits, and unsafe
drinking water. Among them, adult Hp infection
mostly begin in childhood. Hp in children mostly
comes from older family members, with significant
family clustering®®. A study has pointed out that
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children infected with Hp who are not treated in
time may suffer from growth, development, and
nutritional challenges . In addition, they may suffer
from gastrointestinal diseases such as chronic
active gastritis, gastrointestinal ulcers along with
gastric cancer in adulthood, and may also affect the
body's blood system, immune system, and nervous
system, seriously threatening their quality of life.
Therefore, early screening and intervention for Hp-
infected diseases in children is crucial.

With the development of medical
technology, there are various methods for the
diagnosis of Hp infection, which can be separated
into invasive and non-invasive ones. Invasive
diagnosis involves the in-vivo detection of diseased
tissues under electronic gastroscope, including
rapid urease test, histological examination, and
genetic examination, with certain trauma®. Non-
invasive screening mainly includes breath test,
serum antibody test, and fecal Hp antigen test®,
Therefore, how to quickly and sensitively detect the
presence of Hp infection is essential for the
diagnosing and treating upper digestive diseases. At
present, studies in China and abroad mostly focus
on the comparison of two detection methods for Hp
infection in adults, and few studies analyze the
comparison of rapid urease, serum antibodies, and
histopathological detection of Hp infection in
childrentt??,

Given this background, this study explored
the comparative observation of rapid urease, serum
antibody and histopathological detection of Hp
infection and makes a recommendation on the most
effective ways to diagnosis Hp in children.

Methods

In this study, 140 children admitted to Fujian
Children’s Hospital due to gastrointestinal
symptoms who underwent electronic gastroscopy
from June 2020 to June 2022 were selected. These
included 77 boys and 63 girls, with the average age
of 10.75 + 2.47 years old. The gastroscopy and
pathological biopsy confirmed that there were 34
cases of chronic superficial gastritis, 7 cases of
erosive gastritis, 12 cases of bile reflux gastritis, 28
cases of nodular gastritis, 18 cases of duodenal
bulbar inflammation and 41 cases of peptic ulcer.

Helicobacter pylori infection in children

All  patients  underwent  rapid  urease,
histopathological, and serum antibody tests.
Inclusion and exclusion criteria

The inclusion criteria were: Children with

gastrointestinal diseases such as upper abdominal
pain, xiphoid process discomfort, malignant
vomiting, anorexia, belching, and hematochezia;
Patients confirmed to be infected with Helicobacter
pylori by gastroscopy and pathological biopsy; Age
<15 years old; Children who received rapid urease,
histopathological examination and serum antibody
test; Children had no cognitive disorder or mental
disorder and with normal communication; All
children and their families knew the content of the
study and signed the informed consent form
voluntarily.

The exclusion criteria were: Children had
unintentional, severe vascular and liver and kidney
tissue disorders or malignant tumors; Children with
diseases of the haematological system or
autoimmune system and severely infected persons;
Patients who had taken antibiotics for inhibiting
Helicobacter pylori, H2 receptor blockers, bismuth,
and proton pump inhibitors recently; Patients with
incomplete clinical data; Patients who failed to
cooperate with the completion of the test; Patients
with allergies and contraindications to the
therapeutic drugs used in this study.

Research methods

Rapid urease test: Two gastric mucosa samples
were taken 5 cm from the gastric antrum to Youmen
Gate by forceps under electronic gastroscope, and
then put into gastric Hp detection reagent (Shanghai
Huitai Medical Technology Co., Ltd.) for detection.
The results were reflected at room temperature (15-
30°C) for 1-3 min and observed by visual
inspection. The positivity was that the mucosa
sample around the tissue had a light yellow to red
color; If it changed to red within 1min, it was
strongly positive; If it turned red within 1-3 min, it
was weakly positive. The tissue surrounding
mucosa sample was negative if there was no color
change after 3 min'3, Wherein that more red change,
the more helicobacter pylori in gastric mucosa.
Serum antibody detection: Two mL fasting
venous blood was obtained , and the serum was
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separated. Fresh samples were used as much as
possible. If not detected in time, the samples would
be stored at 2-8 °C for 3 d. The specific operation
procedures were as follows: that reagent was taken
out from the original aluminum box, place on a
clean and tidy platform, serum samples were
sucked by a plastic suction tube, about 3 drops of
serum were added with dropwise and placed in the
sample adding hole of the reagent, and the results
were interpreted within 10-20 min by visual
inspection at room temperature. The positive result
showed two red bands, while the negative result
showed only one red band in the control area®*.
Histopathological examination: One to two
mucosal tissues such as gastric antrum and body
were clamped under the gastroscope for
histopathological examination. The tissue samples
were immobilised in 10% neutral formalin for 12 h,
dehydrated with different concentrations of ethanol
and made transparent in xylene, embedded in
paraffin, frozen on a microtome and sectioned into
sections with a thickness of 3 m, and stained by
dehydration, dewaxing and toluidine blue staining.
The staining operations were as follows: the
paraffin sections were deparaffinized with xylene
and stained with 1% toluidine blue solution for 5-8
min, followed by water washing, dehydration with
95% ethanol, transparentizing with xylene, and the
sections were sealed with neutral gum. The staining
results and morphological characteristics of
bacteria were then observed under a microscope.
The slides were read by two experienced
pathologists in a double-blind method, and the
presence of Hp infection was judged following the
consensus opinion of the National Symposium on
Chronic Gastritis and the pathological judgment
criteria of gastric and duodenal mucosal biopsy®®,
with the positive being brown or brown curve.

Clinical diagnosis criteria for Hp infection

Hp infection can be judged according to the "Expert
Consensus™ on the diagnosis and treatment of
Helicobacter pylori infection in children in 2015
if one of the following four conditions is met: Both
histopathological examination and rapid urease test
are positive; If the histopathological examination
and rapid urease test results are inconsistent, further
non-invasive examinations such as serum antigen
test shall be conducted; If the patient suffers from

Helicobacter pylori infection in children

peptic ulcer bleeding, one of the histopathological
examination and rapid urease test shall be positive.

Observed indices

1. Positive rates of Hp infection detected by the
three detection methods were compared.

2. With the total detectable rate of Hp infection as
the gold standard, we compared the diagnostic
efficacy of three methods for detecting Hp
infection, including true positive, true negative,
false positive, false negative, sensitivity along with
specificity. Sensitivity = number of true positive /
(number of true positive + number of false
negative) x 100%. Specificity = number of true
negative / (humber of true negative + number of
false positive) x 100%.

3. The detection rates of Hp infection in digestive
diseases of children, including chronic superficial
gastritis, erosive gastritis, bile reflux gastritis,
nodular gastritis, duodenal bulb inflammation along
with peptic ulcer, were compared.

Statistical analysis

SPSS 24.0 statistical software was employed for
data analysis. The data conforming to the normal
distribution were exhibited as (xs), followed by
comparison using t test. Enumeration data were
exhibited as case number (N) and percentage (%),
followed by comparison using y? test, and P<0.05
indicated that the difference was statistical
significance.

Ethical consideration

Our study was approved by the ethics committee of
Liaoning Cancer Hospital & Institute, and the
approval date was January 2020.

Results

Positive rate of Hp infection detected by three
detection methods

Among the 140 children, 72, 71 and 67 cases were
positive for Hp infection by rapid urease, serum
antibody and histopathological examination,
respectively, with the positive rates of 51.4%%,
50.7% and 47.9%, respectively (P>0.05).
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Table 1: Comparison of the positive rate of Hp infection detected by three detection methods

Group Number of  Positive Negative Positive ¥ value P
cases detection rate val
ue
Rapid urease test 140 72 68 51.4% 6.2 0.0
Serum antibody 140 71 69 50.7%
detection
Histopathological 140 67 73 47.9%
examination
Table 2: Comparison of diagnostic efficiency of three methods for detecting Hp infection
Group Number True True False False Sensitivity  Specificity
of cases  positive negative positive negative (%) (%)
(n) (n) (n) (n) (n)
Rapid urease test 140 65 55 7 13 83.3 88.7
Serum antibody 140 69 60 2 9 88.5 96.7
detection
Histopathological 140 70 59 3 8 89.7 95.2
examination
Table 3: Comparison of the positive rate of Hp infection detected by three detection methods (cases, %)
Group Number Rapid Serum Histopathological Hp
of cases urease test antibody examination (+) infection
(n) (+) detection (+) (+)
Chronic superficial gastritis 34 19 (55.9) 16 (47.1) 18 (52.9) 18 (52.9)
Erosive gastritis 7 2 (28.6) 2 (28.6) 2 (28.6) 2 (28.6)
Bile reflux gastritis 12 3(25.0) 2 (16.7) 2 (16.7) 2 (16.7)
Nodular gastritis 28 21 (75.0) 23 (82.1) 20 (71.4) 23 (82.1)
Duodenal bulb 18 4(22.2) 4(22.2) 3(16.7) 4 (22.2)
inflammation
Peptic ulcer 41 23 (56.1) 24 (58.5) 22 (53.7) 29 (70.7)

Table 4: Analysis of results of the three detection method for detecting the digestive tract diseases

Group

Rapid urease test
(+)
Histopathological
examination (-)
Serum antibody
detection (+)

Rapid urease
test (-)
Histopathologica
| examination (+)
Serum antibody
detection (+)

Rapid urease test (+)
Histopathological
examination (+)
Serum antibody
detection (-)

Chronic superficial gastritis
Erosive gastritis

Bile reflux gastritis

Bodular gastritis

Duodenal bulb inflammation
Peptic ulcer

Total
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A total of 50 of 56 children who met the criteria for
histopathological examination and rapid urease test
were positive for serum antibody, and 21 of 27
patients who had inconsistent results of
histopathological examination and rapid urease test
were positive for serum antibody. At last, 78 cases
of Hp infection were diagnosed, and 62 cases were
negative, with the positive rate of 55.7%, as shown
in Table 1.

Diagnostic efficiency of three methods for
detecting Hp infection

The outcomes of rapid urease, serum antibody and
histopathological examination of Hp infection in
140 children exhibited no significant difference
(P>0.05). Taking the total detection rate of Hp
infection as the gold standard, the sensitivities of
rapid urease, serum antibody and histopathological
examination of Hp infection were 83.3%, 88.5%
and 89.7%, respectively. The sensitivity of serum
antibody for Hp infection was higher than that of
rapid urease (P<0.05). The specificity of the three
methods for the detection of Hp infection was
88.7%, 96.7%, and 95.2%, respectively, but with no
significance (P>0.05, Table 2).

Positive rate of Hp infection detected by three
detection methods

In 140 cases, 34 cases were chronic superficial
gastritis, with a Hp infection positive rate of 52.9%;
Seven cases were erosive gastritis, with a Hp
infection positive rate of 28.6%; 12 cases were bile
reflux gastritis, with a Hp infection positive rate of
16.7%; 28 cases were nodular gastritis, with a Hp
infection positive rate of 82.1%; 18 cases were
duodenal bulbitis, with a Hp infection positive rate
of 22.2%; 41 cases were peptic ulcer, with a Hp
infection positive rate of 70.7%. It could be seen
that the Hp infection rate in the nodular gastritis
presented higher than that in the chronic superficial
gastritis and peptic ulcer (P<0.05, Table 3).

Results of the three detection methods for
detecting the digestive tract diseases

Using the detection of Hp infection in digestive
tract diseases of children as the gold standard, 25
cases showed the results inconsistent with the three
tests, including 12 cases with rapid urease positive,

Helicobacter pylori infection in children

histopathological negative and serum antibody
positive tests, 7 cases with rapid urease negative,
histopathological positive and serum antibody
positive tests, and 6 cases with rapid urease
positive, histopathological positive and serum
antibody negative tests, as shown in Table 4.

Discussion

Under normal circumstances, the gastrointestinal
system has perfect self-protection mechanisms,
including gastric acid, gastric protein secretion
function and the protection of mucus layer, which
can effectively resist the invasion of foreign
microorganisms®’. As the only Gram-negative and
microbial species that can survive in the stomach
and duodenum, Hp can penetrate the natural barrier
of the mucus layer and settle on the surface of the
gastrointestinal epithelial cells, and can also destroy
the gastrointestinal epithelial cells, cause various
inflammatory factors and reactions, etc., promote
the gastrointestinal environment disorder, and lead
to various types of acute and chronic
gastrointestinal inflammation, even gastric cancer,
etc.18:19,

Most adult Hp infections begin in
childhood and show dyspepsia, abdominal pain and
diarrhea, which are difficult to attract the attention
of parents and medical staff and miss the optimal
treatment time. However, once Hp infection in
childhood is not diagnosed and treated in time, it
will carry pathogenic bacteria for the whole life,
causing a series of digestive system diseases in
adulthood®?, It has been verified by several
studies? that the harm done by Hp infection is not
only limited to the gastrointestinal and digestive
system, but also damages the nutritional
mechanism, growth and development, nervous
system diseases of the body, and even causes gastric
cancer, affecting the life quality and safety of
patients, etc. At present, triple therapy (proton
pump inhibitor + clarithromycin + amoxicillin or
metronidazole) is adopted for the disease caused by
Hp infection after early diagnosis, and the
individual risk of cancer transformation can be
reduced by adopting the treatment scheme as soon
as possible?®.

Therefore, there is a need for a safe,
efficient, and child-friendly detection of Hp
infection, which is important for the prevention and
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treatment of upper gastrointestinal disease. With the
continuous innovation and progress of medical
detection level, the commonly used detection
methods for Hp infection are mainly rapid urease,
histopathological examination and serum antibody
examination, etc., but there are few studies
comparing the three methods for the detection of
Hp infection in children?. Therefore, in this
research, we compared the sensitivity and
specificity of three different detection methods for
Hp infection in children, so as to provide reference
for disease diagnosis and treatment.

Hp, as a bent, spiral or S-shaped gram-
negative, microaerophilic bacillus, can decompose
urea and generate ammonia through urease on that
surface of a bacterial biofilm, form an ammonia
cloud, surround the thalli, and generate catalase and
superoxide dismutase to avoid being killed by
neutrophils and then colonize in stomach and
duodenum of the human body; In addition, Hp can
tightly connect with epithelial cells through
adhesin, and promote massive secretion of gastrin,
causing increase of gastric acid concentration and
injury of gastric mucosa to form gastric ulcer. At
the same time, it secretes a variety of cytotoxins,
inflammatory mediators, acid secretion factors, and
so on, thus causing gastrointestinal diseases and
finally inducing gastrointestinal tumors?.

Therefore, early diagnosis and treatment of
Hp infection exert an important function in
preventing and controlling disease. Bacterial
culture, as the gold standard for diagnosing Hp
infection, cultivates Hp flora under specific
conditions with high specificity and sensitivity, but
it is difficult to widely carry out Hp culture because
of the need of nutrient-rich medium, special gas
environment, demanding pathological tissue
specimen, and the long culture time and high cost?®.
Compared with the bacterial culture method, the
rapid urease, serum antibody, and histopathological
detection has the advantages of simple operation,
convenient sampling, and short detection time,
which is more suitable for the detection of Hp
infection in clinical practice.

The results of this study indicate that the
positive rate of Hp infection detected by rapid
urease, serum antibody and histopathology in 140
children was not statistically significant, and 78
cases of Hp infection along with 62 cases of

Helicobacter pylori infection in children

negative Hp infection were finally diagnosed. The
difference in the results of HP infection detection
among the three groups was not statistically
significant. Taking the total detectable rate of Hp
infection as the gold standard, the sensitivities of
rapid urease, serum antibody, and histopathology
for detecting Hp infection were 83.3%, 88.5% and
89.7%, respectively, and the sensitivity of serum
antibody for detecting Hp infection was higher than
that of rapid urease. There was no difference in the
specificity of the three methods for the detection of
Hp infection. Rapid urease, serum antibody, and
histopathological detection of Hp infection each
had advantages and disadvantages. Among them,
the rapid urease detection principle is that Hp can
generate urease with high activity, urease can
hydrolyze urea to generate ammonia and carbon
dioxide, and the synthesis of ammonia promotes the
alkalinity in gastric mucosa tissue to increase,
which can cause pH reagent pHenol to change from
colorless to red or purple, so whether Hp infection
exists can be judged according to the color change
of pH reagent paper, and the method possesses the
advantages of fast reaction speed, convenient
operation along with low price.

However, the method is easily affected by
factors such as sampling site, tissue size,
environmental temperature, and the like, and higher
false negative and false positive results exist?’. The
detection of serum antibody is mainly due to that
presence of flagellum, a plurality of antigen
component and the like on the surface of Hp thalli,
which induce the body to produce an inflammatory
reaction and stimulates the antibody level to be
significantly increase, and different antibody types
are produced by different bacterial types, thereby
judging the severity of gastropathy, drug resistance
and the like. the qualitative detection of the anti-Hp
antibody in  serum by enzyme linked
immunosorbent assay has the advantages of non-
invasiveness, high speed, high sensitivity and the
like, but the detection result of most diagnosed
children is negative, Moreover, the test results
turned positive after follow-up for several months,
probably because the corresponding antibody was
not produced until several weeks after the body was
infected with Hp, but the antibody could still be
maintained in the body for six months or even one
year after anti-Hp treatment, which could not
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accurately reflect the current infection situation®,
There are many histopathological detection
methods. Once there is Hp infection in the body,
there will be pathological changes in the related
gastric mucosa tissues. After a series of operations
such as fixation, embedding, fixation and staining,
the collected pathological tissues can be observed
for the distribution of Hp flora and infection under
the microscope, with high specificity and
sensitivity. However, this detection method is
tedious to operate, takes a long time, and is
vulnerable to the limitation of sampling. Moreover,
it belongs to invasive examination and is not
suitable for reexamination and general survey?®.
Therefore, each of the above three methods has
advantages and disadvantages. It is necessary to
select the appropriate test protocol according to the
wishes of patients and examination needs, which is
of great value for disease screening and improving
the therapeutic effect.

Hp infection has an important role in the
occurrence of gastrointestinal diseases, especially
in chronic gastritis as well as peptic ulcer. Among
the patients with chronic gastritis, nodular gastritis
and superficial gastritis have relatively high Hp
infection, and nodular gastritis mostly presents
granular or nodular pathological changes with
uniform color in the gastric area with moderate to
severe inflammatory reactions®. The outcomes of
this study manifested that among the 140 children,
the Hp infection rate in patients with nodular
gastritis presented higher than patients with chronic
superficial gastritis and peptic ulcer through rapid
urease positive, histopathological negative and
serum antibody positive tests. Taking the detection
of Hp infection in digestive tract diseases of
children as the gold standard, 25 cases showed that
the results of the three tests were not consistent,
including 12 cases with rapid urease positive,
histopathological negative and serum antibody
positive tests, 7 cases with rapid urease negative,
histopathological positive and serum antibody
positive tests, and 6 cases with rapid urease
positive, histopathological positive and serum
antibody negative tests. To analyze the reasons for
the inconsistent results of rapid urease and
histopathological examination, it was possible that
the distribution of Hp in the stomach was different

Helicobacter pylori infection in children

under normal conditions, and the density in the
gastric antrum was relatively high. However, rapid
urease sampling mainly included the selection of a
tissue in the gastric antrum and around the pylorus,
and histopathological sampling mainly included the
selection of a local section from a tissue at the
bottom of the stomach. In other patients, taking
anti-acid drugs could lead to the decrease in the
density and disorder of distribution structure of Hp
colonies in the stomach, leading to false-negative
rapid urease imaging. In addition, the existence of
digestive tract condition in the body or the existence
of Helicobacter, vibrio and other flora in
histopathological examination may also cause the
inconsistency between the two test results.
Therefore, when the conditions permit, the
combination of multiple detection methods can
improve the accuracy and specificity of the test
results®.

Study strengths and limitations

The main strength of our study was to explore the
sensitivity and specificity of rapid urease, serum
antibody and histopathological detection of Hp
infection in children, which provide the clinical
reference for Hp detection in children. The single-
center study and limited sample size were the
limitations of our study.

Conclusion

There is no significant difference in the positive
detection rate and specificity of rapid urease, serum
antibody and histopathological examination in the
detection of Hp infection. However, serum
antibody examination has the advantages of
convenient operation, no trauma, high sensitivity
and so on, which can be taken as the preferred
choice. For patients with gastrointestinal diseases
that cannot be determined by serum antibody
testing, rapid wurease and histopathological
examination can be combined to improve the
reliability of the test results.

Conflicts of interest

We have no conflicts of interest to declare in this
study.

African Journal of Reproductive Health October 2025; 29(10):106



Yang et al.

Funding

We have not received any funding for this study.
Acknowledgements

Not applicable.

Data availability

Original data generated/analyzed in this study can
be obtained from the corresponding author on
reasonable requirements.

Authors contributions

Yang D drafted the manuscript and performed data
analysis, Mo TR, Chen Q collected data and
assisted in data analysis, Liang L revised the
manuscript, and concepted and supervised the
study.

References

1. Magalhdes A, Ismail MN and Reis CA. Sweet receptors
mediate the adhesion of the gastric pathogen
Helicobacter pylori: glycoproteomic strategies.
Expert Rev Proteomics. 2010; 7(3):307-10.

2. Bernica J, Cole R, Flores A, Hair C, Hernaez R, Hou JK,
Husain N, Jarbrink-Sehgal ME, Kanwal F, Khalaf N,
Natarajan Y, Tan M, Velez M and Ketwaroo G. HP
QI Abstract: Improving Helicobacter pylori Testing
in Patients With Acute Upper Gl Bleeding Due to
Peptic Ulcer Disease. Gastroenterology. 2020;
159:e22-e23.

3. Hunt RH, Xiao SD, Megraud F, Leon-Barua R, Bazzoli F,
van der Merwe S, Vaz Coelho LG, Fock M, Fedail S,
Cohen H, Malfertheiner P, Vakil N, Hamid S, Goh
KL, Wong BC, Krabshuis J and Le Mair A.
Helicobacter pylori in developing countries. World
Gastroenterology Organisation Global Guideline. J
Gastrointestin Liver Dis. 2011; 20(3):299-304.

4, WuY,SuT, Zhou X, Lu N, Li Zand Du Y. Awareness and
attitudes regarding Helicobacter pylori infection in
Chinese physicians and public population: A national
cross-sectional  survey.  Helicobacter.  2020;
25(4):212705.

5. Spiller RC and Jalanka J. Brachyspira and IBS with
diarrhoea: a Helicobacter pylori moment? Gut. 2021;
70(6):1008-1009.

6. Tanous O, Levin C, Suchdev PS, Luo H and Rinawi F.
Resolution of iron deficiency following successful
eradication of Helicobacter pylori in children. Acta
Paediatr. 2022; 111(5):1075-1082.

7. Yorgiic E, Gillerman HF, Kalkan I H, Giiven B, Balc1 M and
Yoérgu¢c M. Comparison of clinical outcomes and

Helicobacter pylori infection in children

FOXP3, IL-17A responses in Helicobacter pylori
infection in children versus adults. Helicobacter.
2021; 26(3):e12795.

8.Sun Q, Yuan C, Zhou S, Lu J, Zeng M, Cai X and Song H.
Helicobacter pylori infection: a dynamic process
from diagnosis to treatment. Front Cell Infect
Microbiol. 2023; 13:1257817.

9. Celik C, Can Sezgin G, Kocabas UG, Gursoy S, Ildiz N, Tan
W and Ocsoy I. Novel Anthocyanin-Based
Colorimetric Assay for the Rapid, Sensitive, and
Quantitative Detection of Helicobacter pylori. Anal
Chem. 2021; 93(15):6246-6253.

10. Pons C, Varas M, Gisbert JP, Barenys M, Pajuelo F and
Fernandez FJ. Lack of almagate interference in
breath test results for Helicobacter pylori diagnosis
(Almatest study). Gastroenterol Hepatol. 2021;
44(9):628-636.

11. Chiang TH, Chang WJ, Chen SL, Yen AM, Fann JC, Chiu
SY, Chen YR, Chuang SL, Shieh CF, Liu CY, Chiu
HM, Chiang H, Shun CT, Lin MW, Wu MS, Lin JT,
Chan CC, Graham DY, Chen HH and Lee YC. Mass
eradication of Helicobacter pylori to reduce gastric
cancer incidence and mortality: a long-term cohort
study on Matsu Islands. Gut. 2021; 70(2):243-250.

12. Han'Y, Dai W, Meng F, Gan X, Liu M, Deng X, Li Y and
Wang G. Diagnosis of Helicobacter pylori infection
in the elderly using an immunochromatographic
assay-based stool antigen test. Microbiologyopen.
2020; 9(9):e1102.

13. Ramirez R, Lopez D, Godinez F, Camey C and Gramajo
M. Helicobacter pylori-negative gastric cancer in
Guatemala: Incidence, clinical characteristics,
treatment modalities, and outcomes. J Clin Oncol.
2020; 38:318-318.

14. Abe Y, Kusano C, Takano C, Morioka | and Gotoda T.
Association between Helicobacter pylori antibody-
positive status and extragastric diseases in Japanese
junior high school students. Pediatr Int. 2021;
63(9):1087-1094.

15. Oyedeji O, Rodgers S, Zia S and Ormshy A. Agreement
and Intraobserver Variability in Detection of
Helicobacter pylori Infection Using Routine
Histology, H. pylori Immunohistochemical Stain,
and Warthin-Starry Special Stain on Gastric Tissue
Biopsy Samples. Am J Clin Pathol. 2021; 156:S61-
S61.

16. Sherman P, Hassall E, Hunt RH, Fallone CA, Veldhuyzen
Van Zanten S and Thomson AB. Canadian
Helicobacter Study Group Consensus Conference on
the Approach to Helicobacter pylori Infection in
Children and Adolescents. Can J Gastroenterol.
1999; 13(7):553-9.

17. Mazloom R. Evidence of the Physiologic Functions of the
Gastrointestinal Tract as a Complex System.
Foundations of Science. 2021; 26(2):257-274.

18. Boonpattanaporn N, Kongkaew T, Sengprasert P, Souter
MNT, Lakananurak N, Rerknimitr R, Corbett AJ and
Reantragoon R. Human mucosal Va7.2(+)
CD161(hi) T cell distribution at physiologic state and

African Journal of Reproductive Health October 2025; 29(10):107



Yang et al.

19.

20.

21.

22.

23.

24,

25.

26.

in Helicobacter pylori infection. J Leukoc Biol. 2022;
112(4):717-732.

Booth AL and Gonzalez RS. Helicobacter pylori
colonisation of duodenal foveolar metaplasia
requires concurrent gastric infection. J Clin Pathol.
2021; 74(8):537-539.

Mathews J, Malik P, Rai A, Lin J, Kim RS and Pan DH.
A single centre experience of treatment outcomes for
Helicobacter pylori infection among inner-city
children and adolescents. Acta Paediatr. 2020;
109(9):1860-1866.

Fang LJ, Lin XC, Huang D, Pan TT, Yan XM, Hu WG,
Zhu H, Xu Z, Zhu XZ, Lu HJ, Chen GP and Huang
KY. (1)H NMR-based metabolomics analyses in
children with Helicobacter pylori infection and the
alteration of serum metabolites after treatment.
Microb Pathog. 2020; 147:104292.

Holleczek B, Schottker B and Brenner H. Helicobacter
pylori infection, chronic atrophic gastritis and risk of
stomach and esophagus cancer: Results from the
prospective population-based ESTHER cohort study.
Int J Cancer. 2020; 146(10):2773-2783.

Farhoud NS, Ibrahim OM and Ezzat SE. Efficacy and
Cost-effectiveness Comparison of 10-Day, 14-Day
Sequential Versus 14-Day Triple Therapies for
Treating Helicobacter pylori Infection in Egyptian
Patients. J Clin Gastroenterol. 2020; 54(9):806-812.

Jehanne Q, Bénéjat L, Mégraud F, Bessede E and Lehours
P. Evaluation of the Allplex™ H pylori and ClariR
PCR Assay for Helicobacter pylori detection on
gastric biopsies. Helicobacter. 2020; 25(4):e12702.

XuW, Xu L and Xu C. Relationship between Helicobacter
pylori infection and gastrointestinal microecology.
Front Cell Infect Microbiol. 2022; 12:938608.

Pohl D, Keller PM, Bordier V and Wagner K. Review of
current diagnostic methods and advances in

ORIGINAL RESEARCH ARTICLE

27.

28.

29.

30.

31.

Helicobacter pylori infection in children

Helicobacter pylori diagnostics in the era of next
generation sequencing. World J Gastroenterol. 2019;
25(32):4629-4660.

Urgessa NA, Geethakumari P, Kampa P, Parchuri R,
Bhandari R, Alnasser AR, Akram A, Kar S, Osman
F, Mashat GD, Tran HH and Arcia Franchini AP. A
Comparison Between Histology and Rapid Urease
Test in the Diagnosis of Helicobacter Pylori in
Gastric Biopsies: A Systematic Review. Cureus.
2023; 15(5):e39360.

Adachi K, Kishi K, Notsu T, Mishiro T, Sota K, Ishimura
N and Ishihara S. Serum Anti-Helicobacter pylori
1gG Antibody Titer in H. pylori-negative Cases with
a Different Gastric Mucosal Atrophy Status. Intern
Med. 2020; 59(22):2817-2823.

C AC, Castillo M, Sanchez J, Casavilca S, Sanchez J, L
AB, Suarez N, Chavez I, Ruiz E, Tello K, M RV,
Zevallos R, Montenegro P, Dias-Neto E, Landa-
Baella M and Taxa L. Detection of Helicobacter
pylori in gastric cancer tissue through
histopathology, immunohistochemistry and real-time
reverse transcription-PCR. Future Microbiol. 2020;
15:1131-1137.

Yu M, Ma J, Song XX, Shao QQ, Yu XC, Khan MN, Qi

YB, Hu RB, Wei PR, Xiao W, Jia BL, Cheng YB,
Kong LF, Chen CL and Ding SZ. Gastric mucosal
precancerous lesions in Helicobacter pylori-infected
pediatric patients in central China: A single-center,
retrospective investigation. World J Gastroenterol.
2022; 28(28):3682-3694.
Fan CC, Chen CH, Chou C, Kao TY, Cheng AN, Lee
AY and Kuo CL. A time-saving-modified Giemsa
stain is a better diagnostic method of Helicobacter
pylori infection compared with the rapid urease test.
J Clin Lab Anal. 2020; 34(4):e23110

African Journal of Reproductive Health October 2025; 29(10):108



