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Abstract

Helicobacter pylori (H. pylori) infection is a continuous challenge for both gastroenterologists and pediatricians. The international
guidelines regarding diagnostic and treatment pathways differ between adults and children. The pediatric guidelines are
more restrictive because children are rarely affected by serious consequences, particularly in Western countries. Therefore,
infected children should be treated only after a careful case-by-case evaluation by a pediatric gastroenterologist. In any case,
recent studies are confirming an increasingly all-around pathological role of H. pylori even in asymptomatic children. For these
reasons, following the current evidence, we feel that H. pylori-infected children could be treated starting in pre-adolescence,
particularly in Eastern countries, because their stomachs have already begun to develop the biomarkers of gastric damage.
Therefore, we believe that H. pylori is anyway pathogen in children. Nevertheless, the possible beneficial role of H. pylori in
humans has not yet been conclusively disproved.
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What is already known about this topic?
Current Western pediatric international guidelines on the management of H. pylori infection have a restrictive approach
in both diagnosis and therapy compared to the guidelines for adults. In infected young adult patients without alarm signs,
a “test and treat” strategy is recommended.

How our research contributes to the field?
Our research is based on the most recent evidence-based knowledge in the field and could contribute, at least in part, to
raising questions about such a restrictive approach in infected children, encouraging new related studies.

Implications for theory, practice, or policy?

Our study should motivate researchers to better evaluate why treatment should not necessarily be ruled out for H. pylori-
infected children with no alarm signs, considering the possible risks linked to ongoing infection, despite the fact that they
are clinically paucisymptomatic or asymptomatic. Treating Western children with H. pylori infection, although they have
a low risk of developing H. pylori-related gastric cancer, could prevent the onset of certain related minor diseases such
as iron deficiency anemia, chronic idiopathic thrombocytopenic purpura, and failure to thrive.

Helicobacter pylori (H. pylori) infection remains an important ~ better study all possible causes and not merely focus on H.

cause of gastrointestinal and non-gastrointestinal diseases
such as iron deficiency anemia, idiopathic thrombocytopenic
purpura.'® This infection is predominantly acquired during
infancy or childhood and the primary transmission route is
by close person-to-person contact, mainly within the same
household.”

The latest ESPGHAN/NASPGHAN guidelines recom-
mend that before deciding to investigate H. pylori infection
in children with abdominal pain, we should carefully evalu-
ate whether upper gastrointestinal endoscopy is needed to

pylori infection.® On the other hand, H. pylori infection must
be treated in children with peptic ulcer disease or in the event
of a first-degree relative with gastric cancer. The guidelines
do not recommend the “test and treat” strategy in children.
Similarly, if H. pylori infection is incidentally diagnosed dur-
ing upper digestive endoscopy performed for an unrelated
clinical suspicion, the subsequent eradication treatment
should be considered only after a careful discussion of the
risks and benefits with parents. In fact, eradication does
not always improve symptoms and may increase the risk of
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developing gastroesophageal reflux disease, allergic dis-
eases, and asthma.® This is because the prevalence of neo-
plastic complications of H. pylori infection during childhood
is very low, especially in Western countries. On the contrary,
in some Asian countries like China and Japan, where the
prevalence of H. pylori-associated gastric cancer is high, the
benefits of eradication outweigh the risks linked to treatment
in children.®

It is known that H. pylori infection causes a chronic low-
grade inflammatory response in the gastro-duodenal mucosa,
which may persist lifelong if the infection is not treated.>® So
in any case, infected children will have gastric inflammation,
although with inter-individual variability of severity, and they
can also develop several associated diseases.®! For example,
many studies have confirmed a strong association between H.
pylori infection and iron deficiency anemia.!"""* Chronic
immune thrombocytopenic purpura in adults can be resolved
by H. pylori eradication, but the effect of antibiotic treatment
for pediatric patients has not yet been fully clarified.>!"-121517

However, there are discordant results regarding the asso-
ciation between H. pylori infection and failure to thrive in
children. Yang et al'® reported that successful eradication of
H. pylori during childhood increases growth and restores
serum acylated ghrelin levels. Another study reported a
higher percentage of delayed growth in children infected
with H. pylori compared with controls, while others reported
no causative effect.!”?? A very recent meta-analysis by Wei
et al'® suggests that “preventing and detecting H. pylori
infection in children may be critical to ensure normal growth
and development during childhood.”

In recent years, the literature on the composition and altera-
tion of the intestinal microbiota in general, and the gastric
microbiota in particular, has grown exponentially. Several
recent studies focusing on the gastric microbiota have shown
that when H. pylori is present, it represents the dominant spe-
cies in the stomach and its interaction with other microbes may
play a pivotal role in H. pylori-associated diseases, increasing
gastric inflammation and promoting H. pylori-associated carci-
nogenesis."?>?* In this regard, other studies have shown that
H. pylori infection is associated with a shift of the intestinal
microbiota toward a Prevotella-dominated microbiome.?
The longer the changes in the gastric microbiota settle into the
stomach, the higher the risks for the patient, even though these
risks have not yet been fully understood.?¢3

In addition, several studies have shown that infected
children also present serum biomarkers associated with
gastric damage compared to healthy ones.3!** Although these

changes in the gastric microbiota are not enough to cause gas-
tric cancer, they do seem to represent a step in the initiation of
the carcinogenic cascade starting from H. pylori.'*> H. pylori,
mainly certain specific serotypes, is probably the prime mover
in the gastric carcinogenic cascade together with dietary, envi-
ronmental, and genetic factors, as well as non-H. pylori bacte-
ria.*® It is well known that dietary patterns play a pivotal role
in gastric carcinogenesis. Some types of foods seem to have a
protective role, such as fruits, vegetables and vitamin intake;
others such as coffee, alcohol, spicy and fried foods, and red
meat seem to increase the risk of developing gastric cancer.>%’
Gastric cancer is the fifth most common type of cancer and the
third leading cause of cancer death worldwide, and it has been
reported that more than 70% of gastric cancers can be attrib-
uted to H. pylori infection.’®3%3° Although gastric cancer is a
rare event before age 50, the risk increases with age, showing
the highest incidence between the sixth and seventh decades of
life. In addition, the incidence rates are 2 to 3 times higher in
men than in women.*® Though many studies support the ben-
eficial role of H. pylori eradication in reducing the risk of
developing gastric cancer in the adult population, data are still
lacking for children.®-43

Another essential factor involved in H. pylori-related con-
sequences is the alteration of the microbiota. Though
researchers have only just begun to study and understand the
effect of modifications of the microbiota on humans, a higher
microbiota diversity is generally associated with better
health, playing an essential role in human well-being.** H.
pylori infection significantly modifies the bacterial composi-
tion of the gastric microbiota, the strongest association being
with Prevotella copri and members of the Clostridiales fam-
ily, whereas it depletes the abundance of Clostridium,
Coprococcus, and Ruminococcus, even in asymptomatic
children. Prevotella copri is considered an immune-relevant
gut microbe that has also been associated with the develop-
ment of various inflammatory diseases.**” Hence, the abun-
dance of Prevotella copri in H. pylori-positive children could
be related to changes in the intestinal immune environment,
making them susceptible to inflammation and diseases.’**
This would support the affirmation expressed by David Y.
Graham that H. pylori is not a good bacterium in any case
and its presence cannot be wholesome.*® In addition, stud-
ies demonstrating that infected children have serum bio-
markers of gastric damage confirm the pathological role of
H. pylori, even in pediatric age.?3** QOver the course of
their lives, H. pylori-positive children will almost surely be
affected by minor pathologies such as peptic ulcers,
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anemia, thrombocytopenic purpura, and failure to thrive, and
possibly even gastric malignancies.? Therefore, if these alter-
ations could be prevented, patients would be less susceptible
to these conditions.

On the other hand, as H. pylori has existed in humans for a
very long time, some authors believe it could be a possible
commensal of the gastric microbiota, thus with a supposed
beneficial role.*>° Several studies have found an inverse cor-
relation (called “protective”) between H. pylori and certain
pathologies, such as asthma, allergic diseases, and gastro-
esophageal reflux, but the “hygiene hypothesis” has failed to
prove this positive association.’!* Many studies have shown
that H. pylori represents a surrogate for the hygiene hypothe-
sis; it has been shown that in regions where H. pylori has a
low prevalence, the prevalence of asthma, atopy, and gastro-
esophageal reflux is also low. In fact, in Malaysia, Zanzibar
and Java, for example, H. pylori prevalence is low, and at the
same time obesity, asthma, and gastroesophageal reflux are
uncommon.*>"%8 Therefore, it could be argued that the prop-
osition that H. pylori in children should not be eradicated
because the incidence of asthma and gastroesophageal reflux
might increase should be rejected. Nevertheless, as Thomas
Henry Huxley wrote, “the great tragedy of science is the slay-
ing of a beautiful hypothesis by an ugly fact.” In fact, an
increase in hygienic and economic conditions associated with
a decrease in infectious diseases during childhood may be the
cause of the rise of asthma, rhinitis and atopy.>’

Without a doubt, H. pylori increases the risk of gastric
cancer, but it can also cause several minor pathologies which
often implicate a heavy burden on both patients and the
healthcare system; therefore, it is unlikely to think it could be
useful for humans, even for children.!%35%6 [t is thus prob-
able that H. pylori is always harmful and that humans are
better off without it, as clearly expressed in the statement:
“The only good H. pylori is a dead H. pylori.”*

The “wait and see” attitude, leaving the decision to eradi-
cate the infection to adult gastroenterologists, may underes-
timate the related minor sequelae in relation to children.
Although there is no consensus on the age for screening for
H. pylori infection in children, recent studies suggest that the
ideal age to treat H. pylori-positive children could be about
10 to 12years of age, because these children already have
biomarkers of gastric damage.>* The infection is most fre-
quently acquired in childhood, and according to the experi-
mental work of Cao et al the earlier the acquisition of
infection, the higher the risk of onset of carcinogenesis.®! %2
Moreover, some studies have demonstrated that eradication
therapy has proven to be effective in restoring the gastric
mucosal layer in both adults and children following the
appearance of pre-malignant lesions, such as gastric atrophy
and intestinal metaplasia.®® Nevertheless, additional studies
are needed to better evaluate and investigate this matter.

The ESPGHAN/NASPGHAN guidelines state that the
primary goal of clinical investigation is to identify the under-
lying cause of upper gastrointestinal symptoms.® The authors
stated that if H. pylori is found, even in asymptomatic

children (ie, family members of positive patients), it should
not necessarily be treated, because the symptoms do not
often actually improve after eradication. However, in our
opinion, persistent symptoms could be due to associated
functional gastrointestinal disorders or alterations of the
microbiota following antibiotic therapy, so they would not
disappear quickly after eradication. Nevertheless, H. pylori,
a known significant human pathogen, would be eliminated
from the stomach.

We also believe that gastroscopy should not be performed
on all H. pylori-positive children, particularly if the antimi-
crobial susceptibility test is not available. But as many
authors and studies related to adults suggest, also for chil-
dren we could consider them infected when 2 or more non-
invasive tests are positive (therefore the negative predictive
value would be very low). Then we might treat infected chil-
dren using the “test and treat” strategy, based either on local
or personal antibiotic history, even if there are no alarm
signs (right upper or right lower quadrant pain, dysphagia,
odynophagia, persistent vomiting, gastrointestinal blood
loss, involuntary weight loss, deceleration of linear growth,
delayed puberty, unexplained fever, and a family history of
inflammatory bowel disease, celiac disease, anemia, first-
degree relative of patient with gastric cancer, previous peptic
ulcer disease).”” We could reserve gastroscopy as a second
option, if the first-line therapy fails, performing a histology
culture and better choosing the antibiotic based on the sus-
ceptibility of the strain.>®* Furthermore, by eradicating H.
pylori, not only will its direct effects on gastric inflammation
decrease, but also by acting on the remaining parietal cells,
acid secretion can increase toward more normal stages.?

In addition, although H. pylori eradication therapy can
lead to a short-term dysbiosis of the gut microbiota, the gas-
tric microbial composition returns close to that of H. pylori-
negative children within about 1 year after eradication,3>:6>-:66
In any case, in this regard many authors suggest a combina-
tion therapy with multiple selected probiotic strains to reduce
the related side effects of poly-antibiotic therapy and quickly
restore the microbiota.®

Certainly, making the right choice of eradication treat-
ment has been a continuous challenge for pediatricians
because of the limited antibiotic availability for children
compared to adults.

It is known that the best way to obtain a good eradication
rate is by using antimicrobial susceptibility testing, but in
the empirical regimen, a better antibiotic combination should
be chosen based on local antimicrobial resistance and on the
previous personal use of antibiotics.®%*% Recently, a new
non-invasive method on stools has been introduced that
can determine antibiotic susceptibility and therefore
make it possible to treat H. pylori-infected patients without
gastroscopy.®

An eradication therapy using potassium-competitive acid
blockers and a high-dose dual therapy (probably with lesser
impact on the microbiota) have demonstrated higher effec-
tiveness in adults and children.%>707!
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Conclusions

We know that H. pylori infection does not cause the same
effects in children as in adults. However, as children repre-
sent the first stage of the acquisition of the infection, in our
opinion eradication in children should be considered.

Many biomarkers with a consistent role in carcinogene-
sis, previously detected in adults with H. pylori-related gas-
tric cancer, have also been observed in infected children,
confirming the pathogenic role of H. pylori during the early
stages of infection and supporting the evaluation of treat-
ment for infected children.?>"? In fact, following eradica-
tion, the biomarkers of gastric damage disappear and the
gastric microbiota can be restored to a similar composition
as in healthy people, so this can only be beneficial and
favorable.

Western pediatric guidelines are so restrictive in recom-
mending eradication also because of the known risk of devel-
oping antibiotic resistance. But are we sure that the risk of A.
pylori’s increasing antibiotic resistance has a greater impact
on healthcare costs than the efforts to diagnose and treat sub-
sequent non-cancer-linked H. pylori-related diseases?

We believe that a good compromise, supported by actual
evidence, could be to treat infected children starting in pre-
adolescence, particularly in Eastern countries where the risk
of developing gastric cancer still remains high.
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