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Abstract
Prevalence of Helicobacter pylori infection has decreased significantly in recent years, especially 
in the developed world where it dropped below 20 %. In the majority of cases in children, He-
licobacter pylori causes asymptomatic chronic gastritis. Systematic reviews and meta-analysis 
showed that recurrent abdominal pains in children are not associated with bacterial infection. 
Therefore “test and treat” strategy is not recommended in paediatric population. Eradication 
therapy should be prescribed according to antimicrobial sensitivity of the bacterial strain ob-
tained during endoscopy. The article summarizes recent recommendations and guidelines of 
the joint North American and European Society of Paediatric Gastroenterology, Hepatology and 
Nutrition (NASPGHAN, ESPGHAN) published this year and based on the systemic review of publi-
shed studies from the field.
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1  Introduction

Helicobacter pylori (H.pylori) infecti-
on most frequently occurs in childho-
od. It remains one of the most common 
infections in man although in develo-
ped countries its prevalence has been 
decreasing steadily and is currently 15–
20 % (1,2). Unlike in adults in whom H. 
pylori infection is an important cause of 
gastric cancer, in children the infection 
is mostly asymptomatic and may even 
have beneficial effects on their immune 
system (3). Because of overuse of anti-
biotics and the associated widespread 
antibiotic resistance, the efficacy of H. 
pylori infection treatment in children 
has declined below the acceptable le-

vel of 90 % (4). Extensive research on 
the subject failed to confirm the asso-
ciation between H. pylori infection and 
chronic gastric pain in children without 
endoscopic evidence of upper gastroin-
testinal erosions or ulcers (5). Therefore 
treatment of H. pylori infection in chil-
dren differs significantly from that in 
adults. In the paediatric population the 
diagnostic evaluation and treatment are 
not always necessary. The paper deals 
with relevant conclusions of the 2018 gu-
idelines for H. pylori management in the 
developed world. The prevalence of in-
fection in developing countries is signi-
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ficantly higher: it affects more than 80 % 
of the population on average.

2  »Test and treat » strategy 
in children is not sensible

The so-called »test and treat« appro-
ach is used in adults infected with H. 
pylori. Individuals with chronic upper 
gastrointestinal symptoms are assessed 
by a non-invasive test for detection of 
H. pylori, either by a stool antigen test or 
urea breath test. Patients with positive 
test results are started on empirical eradi-
cation therapy. However, there is no evi-
dence regarding health benefits to chil-
dren from testing for H. pylori. Extensive 
research on the subject has provided 
no evidence to confirm the association 
between chronic abdominal pain and H. 
pylori infection in children without evi-
dence of upper gastrointestinal ulcerati-
ons and erosions (3). Peptic ulcer disease 
in children is very rare. Eradication the-
rapy is not invariably recommended in 
children without ulcer disease who have 
endoscopically diagnosed upper gastro-
intestinal H. pylori infection. There are 
several reasons for this strategy: a)accor-
ding to the studies conducted hithero, 
successful H. pylori eradication will most 
probably provide no improvement of 
gastrointestinal symptoms; b) it is most 
unlikely that within the ensuing ten year 
a child not treated for H. pylori infecti-
on will develop a serious disease, such 
as duodenal ulcer od MALT lymphoma; 
and c) children infected with H. pylori 
are less likely to develop allergic disea-
ses or asthma (6). During eradication 
treatment, half of the patients complain 
of adverse side-effects, such as headache, 
diarrhoea, nausea and metallic taste in 
the mouth. It should be borne in mind 
that infection may recur despite success-
ful eradication therapy. According to the 
results of the German study based on the 

epidemiological data comparable to tho-
se for Slovenia, the probable reinfection 
rate is 2.3 % per year (7). If H. pylori is 
detected by chance, the reasons against 
eradication treatment are explained to 
the infected child or the child‘s parents 
and the decision to either treat or only 
monitor the infection is made together 
with them.

3  Indications for active 
testing for H. pylori in 
children

A child with alarm upper gastroin-
testinal signs or symptoms should have 
upper gastrointestinal endoscopy to 
determine the causes of the health pro-
blem. If gastric/duodenal ulceration or 
erosion is found, it is imperative to co-
llect two to four gastric mucosa biopsy 
samples for diagnosis and culture of H. 
pylori. Efficacy of eradication therapy 
should be assessed at one month after 
the completion of treatment using non-
-invasive tests. Gastric or duodenal ulcer 
is very likely to recur if H. pylori has not 
been successfully eradicated (8). Testing 
for bacterial infection is not required in 
children with chronic abdominal pain 
without alarm signs and symptoms. This 
pain is most probably functional and 
will not be relieved by successful eradi-
cation of H. pylori.

Active testing for H. pylori is necessa-
ry in a child presenting with chronic 
immune thrombocytopenic purpura 
(cITP). As demonstrated by the studies 
published hitherto, platelet count tends 
to improve once H. pylori has been su-
cccessfully eradicated (9-11). The effica-
cy of therapy seems to depend on the 
presence of virulence gene cagA in the 
genome of H. pylori strains. Molecular 
structure of cagA is very similar to that 
of platelet peptide with a molecular mass 
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of 55 kDa. After successful bacteria era-
dication, antibodies to cagA protein are 
no longer detectable; antiplatelet anti-
bodies disappear, and as a result, pla-
telet count rises. In Slovenia, 61.2 % of 
children are infected with H. pylori stra-
ins with cagA in their genome (12,13). 
Only exceptionally, non-invasive tests, 
such as stool antigen test or urea bre-
ath test, can be used for the diagnosis of 
H.pylori infection in children with cITP.
Thrombocytopenia increases the risk of 
complications (bleeding) during upper 
gastrointestinal endoscopy and biopsy 
sample collection for bacterial culture.

Iron-deficiency anaemia is a frequ-
ent childhood disorder due to high iron 
requirements during growth periods, 
and is usually well managed by iron 
replacement therapy. Anaemia that is 
not responding to iron supplementati-
on may be due to blood loss associated 
with H.pylori-caused ulcer disease (14). 
H.pylori is known to feed on dietary 

iron. If anaemia fails to improve despi-
te iron replacement therapy, it is sensi-
ble to perform endoscopy and institute 
appropriate treatment if H.pylori infecti-
on is diagnosed.

There is no sufficient evidence to 
confirm that chronic H.pylori infection 
impairs growth. Since short stature and 
bacterial infection are associated with 
low socioeconomic status, infection is 
more likely to occur in children with 
short stature. Numerous studies, most 
of them conducted in low-income coun-
tries, failed to confirm that short stature 
in childhood is an evidence-based argu-
ment for initiating testing for H.pylori 
infection (15).

4  Diagnosis of bacterial 
infection

Unlike in adult patients, in children 
definitive diagnosis of H.pylori infecti-
on should always be based on the results 

Table 1: Recommended body-weigh-tailored doses

Medication Body weight Morning Evening

PPi 15 to 24 kg 20 mg 20 mg

25 to 34 kg 30 mg 30 mg

> 35 kg 40 mg 40 mg

AM 15 to 24 kg 500 mg (750 mg*) 500 mg (750 mg*)

25 to 34 kg 750 mg (1000 mg*) 750 mg (1000 mg*)

> 35 kg 1000 mg (1500 mg*) 1000 mg (1500 mg*)

cl 15 to 24 kg 250 mg 250 mg

25 to 34 kg 500 mg 250 mg

> 35 kg 500 mg 500 mg

Me 15 to 24 kg 250 mg 250 mg

25 to 34 kg 500 mg 250 mg

> 35 kg 500 mg 500 mg

PPI –proton pump inhibitor, AM – amoxycillin, CL – clarithromycin, ME – metronidazole
* high-dose AM
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of upper gastrointestinal endoscopy 
and gastric mucosal biopsy. The diagno-
sis should be ultimately confirmed by 
another test of gastric mucosal biopsy 
specimen, i.e. fast urease test or mole-
cular test (polymerase chain reaction).
Molecular test is the most reliable test 
for detecting active bleeding in the dige-
stive tract (16). Identification of H.pylori 
from bacterial culture is the only method 
with a 100 % reliability. Prevalence of 
H.pylori infection in children has been 
decreasing, therefore all other tests have 
become less reliable. The diagnosis shou-
ld not be based on a positive histopatho-
logical test alone. In children younger 
than five years, the reliability of fast ure-
ase test is lower, most probably because 
of small number of bacteria present on 
the gastric mucosa. Serological tests for 
determination of IgA or IgG in the se-
rum, blood, saliva or urine are no longer 
recommended, not even in epidemio-
logy.

The effectiveness of eradication the-
rapy should be determined one month 
after the completion of treatment. Non-
invasive tests, such as urease breath 
test (13C-UBT) or stool antigen test are 
employed. Other non-invasive metho-
ds have been shown to have insufficent 
reliability. In children aged less than six 
years, urea breath test may yield false po-
sitive results because of the child‘s small 
lung volume and different level of car-
bon dioxide production (17). Moreover, 
it is difficult to get small children to co-
operate in testing.

5  Treatment of H.pylori 
infection

5.1  First-line treatment

Eradication therapy is based on the 
determination of antibiotic sensitivity 
of bacterial strains. In order to impro-
ve bacterial culture sensitivity, a special 
transport medium is used for transpor-
ting gastric mucosal samples to the mi-
crobiology laboratory. Sensitivity of the 
method for detecting mixed-strain in-
fection is improved by taking at least two 
mucosal specimens, one from the gastric 
antrum and another from the gastric 
body. One transport medium can be 
used for transporting both specimens to 
the microbiology laboratory for analysis.

Despite the use of targeted antibiotic 
therapy – based on antibiotic susceptibi-
lity testing – the eradication treatment 
success rate remains below the accep-
table level of 90 % (18). In the Slovenian 
study published in 2017, the rate of ba-
cterial eradication was 85.9 % (19). Poor 
treatment compliance was identified as 
the main reason for low success rate of 
eradication therapy. The results of the 
study indicate that at least 90 % of the 
prescribed medications should be taken 
for H.pylori eradication to be success-
ful (20). Poor treatment adherence is 
attributable to a large number of drugs 
prescribed, a 14-day regimen and high 
incidence of side effects. Prior to tre-
atment, the child or the child‘s parents 
should be given a clear explanation of 
the treatment plan and possible side 
effects, and the importance of full ad-
herence to the prescribed medications 
should be stressed.

Children with H.pylori infection are 
treated for 14 days. Body-weight-tailored 
drug doses are indicated in Table 1.
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Guidelines for the first-line treatment 
of H.pylori based on antibiotic sensitivi-
ty testing.
1. Proton pump inhibitor (PPI), 

amoxycillin (AM), clarithromycin 
(CL) (non-resistant strain).

2. PPI, AM, metronidazole (ME) (CL-
resistant strain).

3. PPI, AM, CL (ME-resistant strain).
4. PPI, AM (high-dose) (Table 1), ME 

(CL- and ME-resistant strain).
5. PPI, AM (high-dose) (Table 1), ME 

(strain sensitivity test not available).

The effectiveness of therapy depen-
ds to the largest extent on the antibio-
tic sensitivity of the isolated strain. In 
Slovenia, the rate of resistance to CL in 
children exceeds 20 %; it is slightly lower 
for the adult population. ME resistance 
rate of > 20 % is found in both children 
and adults (19,21,22). When data on anti-
biotic susceptibility are not available, CL 
is not included in the first-line therapy 
because of the high CL-resistance rate 
reported for the paediatric population in 
Slovenia.

Sequential regimen is one of the tre-
atment options in patients infected with 
H.pylori. It consists of a 10-day treatment 
comprising PPI and AM for the first five 
days, followed by a combination of CL 
and ME for the remaining five days. A 10-
day sequential regimen has not proved 
effective in children infected with CL re-
sistant bacterial strain. It can be used as 
an alternative therapy to the recommen-
ded first-line treatment with PPI, AM 
and CL for children infected with a ba-
cterial strain that is not resistant neither 
to ME nor to CL.

The eradication regimen comprising 
a bismuth preparation (PPI, two antibio-
tics) can be prescribed in children as an 
alternative regimen for double resistant 
strains, or in case bacterial strain culture 
is not available.

Most meta-analyses investigating the 
role of probiotics in the treatment of 
H.pylori infection in adults showed that 
including adequate amounts of specific 
probiotic preparations in standard era-
dication regimens has beneficial effects 
on the success rate of bacterial eradica-
tion (23). The role that probiotic supple-
mentation may play in improving the ef-
ficacy of eradication and decreasing the 
incidence of eradication therapy-related 
side effect in children has not yet been 
clarified. For now, there is not enough 
high-quality research to support the use 
of supplementary probiotics in the stan-
dard treatment of children with specific 
probiotic bacterial strains.

5.2  H.pylori treatment in 
children not responding to 
first-line therapy

The efficacy of treatment should 
always be assessed using an appropria-
te urea breath test or monoclonal stool 
antigen test. When treatment failure is 
confirmed, switching to a new eradica-
tion regimen is necessary. In the paedia-
tric population, fewer treatment options 
are available than in adults, which makes 
choosing the most appropriate first-line 
therapy even more important.

Guidelines for a 14-day second-line 
treatment, depending on the antibiotic 
susceptibility of bacterial strains and the 
first-line eradication regimen:
1. PPI, AM, ME (non-resistant bacterial 

strain; first-line therapy included PPI, 
AK, CL)

2. PPI, AM, CL (non-resistant bacterial 
strain; first-line therapy included PPI, 
AM, ME)

3. PPI, AM (high-dose; see Table 1), ME 
or repeat endoscopy (therapy based 
on antibiotic sensitivity test results), 
(non-resistant bacterial strain; first-
-line treatment - sequential regimen).
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4. PPI, AM (high-dose;see Table 1), ME 
(CL-resistant bacterial strain; first-li-
ne treatment included PPI, AM, ME).

5. PPI, AM (high-dose, see Table 1), ME 
or repeat endoscopy (further tre-
atment based on antibiotic sensitivity 
testing results); (ME-resistant strain; 
first-line therapy included PPI. AM, 
CL).

6. PPI, AM (high-dose; see Table 1). ME 
or repeat endoscopy (further tre-
atment based on the results of anti-
biotic sensitivity testing), (antibiotic 
sensitivity test not available, first-line 
treatment included PPI, two antibio-
tics).

After failure of the first-line eradica-
tion, it is mandatory that the second-li-
ne regimen is determined on the basis 
of antibiotic sensitivity tests and initial 
therapy. Studies in adult patients have 
demonstrated that it is sensible to in-
crease the dose of PPI and ME (24). In 
children, PPI in doses higher than tho-
se recommended in the 2011 guidelines, 
was included already in the first-line 
regimen (25). According to a study pu-
blished in 2011, high-dose PPI in AM 
should be given to children with bacteri-
al strains resistant to ME and CL. These 
recommendations were taken into acco-
unt in proposing H.pylori treatment mo-
dalities (26).

6  Conclusions

The efficacy of H.pylor infection tre-
atment was well below the recommen-
ded level of 90 %. These findings un-

derscore the importance of selecting a 
14-day eradication regimen on the basis 
of the infecting strain antibiotic sensi-
tivity. High-dose PPI should be used. 
Before initiating treatment, the child 
or the child‘s parents should be given 
a detailed explanation of the treatment 
plan stressing the importance of full ad-
herence to the prescribed medications. 
Treatment with CL is indicated in pati-
ents who are confirmedly not infected 
with a CL-resistant bacterial strain.
When antibiotic susceptibility of a given 
bacterial strain is not known, or testing 
cannot be performed, a triple therapy 
including high-dose PPI, ME and AM 
is prescribed. One month after the com-
pletion of treatment, urea breath test or 
stool antigen test for H.pylori should be 
done to assess the efficacy of eradication 
therapy. Selecting appropriate eradica-
tion regimen after failure of the first-li-
ne treatment is not easy: only a limited 
number of antibiotics are available for 
paediatric use, and there is a paucity of 
relevant studies of more complex eradi-
ction regimens for children.

Studies of new treatment modalities, 
such as prospective bismuth-containing 
treatment, triple antibiotic therapy and 
treatment with specific probiotic stra-
ins would help us optimise second-line 
eradication regimens for children. Last 
but not least, the development of vacci-
ne against H.pylori infection holds great 
promise for the future.
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