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SUMMARY
Objective: Helicobacter pylori (H.p.) infections play a very important role in the development of ulcerations and malignancies of the gastrointes-

tinal tract. It is assumed that the primary infection occurs during childhood, depending on numerous environmental factors among them hygiene 
and social status. Our aim was to determine whether treatment with antibiotics affects the persistence of H.p. infection. 

Methods: In 2006, we conducted an epidemiological study among all grade 8 students in the city of Leipzig (mean age 14.6 years). To determine 
the prevalence of H.p. infection, a voluntary H.p. test (13C-urea breath test) was performed in all participants. 

Results: The H.p. prevalence was 6.3% (N = 1,598). A significant difference was found between those students who had been treated with an 
antibiotic at least once prior to the test and those who had never received any antibiotics (4.0% and 11.1%, respectively, p < 0.001). H.p. prevalence 
decreased with increasing numbers of antibiotic treatments. 

Conclusion: In adolescence, treatment with “non-H.p. specific” antibiotics appears to significantly affect H.p. prevalence. Moreover, the actual 
persistence of H.p. in “chronic persistent” H.p. infections appears to fluctuate at least in younger years. Thus, any “non-H.p. specific” antibiotic 
treatment should be considered in the diagnosis and treatment of H.p. infections and should be taken into account as an important confounder in 
future epidemiological studies. 
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INTRODUCTION

Helicobacter pylori (H.p.) infection is an important cause 
of ulcerations of the stomach and duodenum as well as gastric 
malignancies and MALT-lymphoma (1). As one of the most 
prevalent chronic infections with more than 50% of the world 
population being infected (2), H.p. is believed to be of immense 
epidemiological importance. Population based prevalences of over 
80% have been reported from developing countries, whereas in 
industrialized nations substantially lower prevalences of around 
40% have been found (1, 3). These differences are thought to 
be due to a number of environmental factors. Besides different 
infectious pathways and better hygienic and social conditions 
in industrialized nations (4), the increasing use of antibiotics in 
the treatment of bacterial infections is seen as an additional fac-
tor (5–7). Thus, antibiotic treatments should be considered as a 
confounding factor in prevalence studies. However, study results 
are not so clear-cut. Furthermore, comprehensive epidemiologic 
cohort studies of children and adolescents are still missing. To our 
knowledge, this is the first study that focuses on the effect of non-
H.p. specific antibiotic treatment on H.p. colonization in children.

Up to now, data regarding the effect of antibiotic treatment 
on H.p. infection has only been available in the form of studies 
comparing the effectiveness of different eradication strategies. 

The assumption is that the infection occurs mainly during child-
hood (8–10) and persists throughout the life (11, 12). This is why 
epidemiologic studies during childhood and adolescence would 
be of clinical interest in order to detect and comprehend the fac-
tors which determine the persistence of H.p. infection. In this 
study, H.p. prevalence among grade 8 students in Leipzig was 
investigated in relation to the number of antibiotic treatments the 
students had received prior to the test. 

MATERIALS AND METHODS

Study Population and Clinical Procedures
The investigation was carried out among grade 8 students dur-

ing the spring and summer of 2006 in several public schools in 
Leipzig. It was the second follow-up of the large environmental 
epidemiologic “LISS” study (the Leipzig Study of Respiratory 
Disease, Allergies and Infections in School Starters) which started 
in 1998 among school starters who were followed up for the first 
time in 2000 when they reached the second grade (13, 14).

The study included a comprehensive questionnaire inquiry and 
testing of H.p. status, using the 13C-urea breath test. Participation 
was on a voluntary basis. 
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To assess the effect of antibiotic treatments, the questionnaire 
included items about previous antibiotic treatments (prescribed 
antibacterial treatment against common infectious diseases during 
childhood) and their frequency.

From 2,994 grade 8 students of 50 schools in Leipzig, 2,133 
students agreed to participate in the study. 1,992 took the breath 
test and 2,046 handed in a parent-completed questionnaire. The 
main parameters of the remaining population (mean age 14.6 
years) are shown in Table 1. 

The 13C-urea breath test was chosen because it is a non-invasive 
test with specificity and sensitivity of more than 95% (15). Two 
exhalation breath samples were taken, one prior to and one 30 
minutes after the administration of 40 ml orange juice contain-
ing 75 mg of 13C-marked urea (99.3 atom% 13C; chemical pu-
rity according to U.S. Pharmacopeia assay: 99.8%; Chemotrade 
Leipzig). The test is based on the endogenous urease activity of 
H.p. bacteria. In infected study participants, bacterial urease in 
the stomach splits the 13C-marked urea and the labelled carbon 
isotope is then incorporated into 13CO2, which can be detected in 
exhalation breath samples (measured by a 13C isotope analyzer, 
FANci; Dr. Fischer Analysen, Leipzig. Germany).

Laboratory Procedure
The quantity of the exhaled isotope was measured using a 13C 

analyzer appropriate for routine use. The difference between the 
δ-values, before and after application of the test substance, was 
used to determine the so-called delta-over-baseline-value (DOB 
value). In this study, the DOB cut-off point for H.p. infection 
was equal to 5‰ in accordance to the previous campaigns of 
the LISS study.

Statistical Analysis
The statistical analyses were performed using STATISTICA 

for Windows (Software System for Data Analyses) Version 7.1. 
To test the statistically significant differences of two nominally 
distributed factors, the χ2-test (chi-square-test) was used. 

All study participants who had received any antibiotic treat-
ment within four weeks prior to H.p. testing were excluded from 
the analysis. 

The multivariate logistic regression analysis was applied to 
correct for various confounders known to influence the H.p. 
prevalence, such as crowding, SES (socio-economic status) and 
nationality (German vs. immigrants). The selection of confounders 
or factors of influence besides antibiotic treatment were based on 
the results of previous investigations (14, 22).

Only models with statistical sufficient sample size could be 
calculated. Significance levels for all statistical tests were set at 
α = 5%, i.e., statistical significance was defined as p ≤ 0.05. 

Crowding: “Crowding” describes the density of persons per 
apartment expressed as person per square meter. The risk of in-
fection increases with increasing number of persons per square 
meter of living room. The participants were assigned to one of 
two strata. The distinguishing feature was whether the participants 
had more living room per person than the 25% quantil (lower 
quartile) (= 1) or not (= 0).

SES: To classify SES (socio-economic status) of study partici-
pants, a special “SES-score” was used that had resulted from a 

baby cohort study (16) investigating lifestyle factors in Leipzig. 
That assessment pointed to three component scores varying from 
zero to three, based on information about the following inquiries: 
family status – parents living in relationship (= 1) versus single 
parent (= 0); financial problems due to unemployment – at least 
one parent working (= 1) versus both parents unemployed (= 0); 
and the parents’ educational level – at least one parent with a 
university degree (including college degree) (= 1) versus no 
higher educational level (= 0). The sum results in the final SES 
(minimum = 0 and maximum = 3). Zero points characterize the 
lowest and three the highest level. Table 1 shows the distribution 
of considered population in the 4 SES classes. 
Nationality: Within the German population (= 1) a significant lower 
prevalence was observed compared with the foreign population 
(= 0) (22). This is why we decided to make a distinction between 
both groups.

RESULTS

100 students tested positive for H.p. using the 13C-urea breath 
test. H.p infection prevalence among the 1,598 students amounted 
to 6.2 % (53% of female and 47% of male students), with no 
significant sex difference in the distribution (p = 0.846) and no 
significant difference between the H.p. infection prevalence 
(Table 1, p = 0.918).

Out of 1,905 schoolchildren who completed questionnaires 
and were tested for H.p. only 1,690 questionnaires were correctly 
filled in. 92 students were excluded because they had received 
an antibiotic treatment during 4 weeks before testing. Because 
the participating schools were distributed all over the city, we 
assume that a potential bias in respect of non responders cannot 
play a decisive role. 

All statements about antibiotic treatment within the question-
naires were correlated with H.p. prevalence based on measure-
ments for each student. All adolescents were included if the parents 
could remember that their children had ever been treated with 
antibiotics more than 4 weeks before testing, regardless of the 
reason for such a treatment. All adolescents with antibiotic therapy 
during the last 4 weeks or at present were excluded. The results 
showed that students, who had been treated in the past at least once 
with antibiotics, were significantly less likely to be colonized by 
H.p. This assessment only includes students who received non-
H.p. specific antibiotic treatment, in total 1,084 children. Table 2 
shows the effect of antibiotic treatment on the H.p. colonization.

Since antibiotic use and nationality may be of some importance 
(higher H.p. prevalence and lower antibiotic use in foreigners) we 
analyzed the effect of antibiotic use within the group of foreigners 
separately. In the subgroup of foreigners, H.p. prevalence in those 
treated with antibiotics and those not treated was 12.3% (n = 81) 
and 24.6% (n = 61), respectively.

Moreover, a clear decrease in the prevalence of H.p. infection 
was observed in relation to the number of previous antibiotic 
treatments (Table 2). The variations are shown in Fig. 1. 

The associations between H.p. colonization and antibiotic 
treatment were investigated using logistic regression. Since other 
investigations have shown an influence of age, nationality, crowd-
ing, and socio-economic factors, these confounders were included 
(Tables 3 and 4).
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N %
Participating students 2,133 100

Questionnaires completed 2,046 95.2
13C-urea breath test 1,992 93.4
Students with questionnaire and test 1,905 89.3

Students who performed the breath test and completed all questionnaire items 
relevant to this study a)

1,690 79.2

Remaining cohort without 92 students with antibiotic treatment during 4 weeks 
before testing

1,598  74.9

Characteristics of remaining cohort (related to N = 1,598)
Mean age (years) ± SD (standard deviation) 14.6±0.7
Girls (n) 816 51.1
Boys (n) 782 48.9
H.p. positive students 100 6.3

H.p. positive girls/boys 53/47 6.5/6.0

Non-specific antibiotic treatment 
total 1,084 67.8
several times 837 52.4

Additional considered variables

Nationality  
Foreigner 142 8.9
German 1,456 91.1

Crowding (< 20 m² per person and apartment) 384 24.0

SES

0 111 6.9
1 296 18.5
2 669 41.9
3 522 32.7

a)215 parents did not remember if their children had received antibiotic treatment during their lifetime. All of the following statistics are based on the dataset of remaining 
1,598 students.

Table 1. Demographics and H.p. prevalence of the study population

H.p.  
prevalence n/N

Non-specific antibiotic 
treatment

no 11.1 57/514
yes 4.0 43/1,084

Frequency of antibiotic 
treatment

once 5.3 13/247
several times 3.6 30/837

Date of antibiotic  
treatment

during the last  
4 weeksb) 5.4 5/92

during the last  
6 month 5.2 10/191

before 6 month 3.7 33/893

Table 2. Antibiotic treatment before examination and H.p. 
prevalence 

b) Only for illustration, not included in the final cohort.

The protective effect of the non-H.p. specific antibiotic treat-
ments and their frequency on H.p. infection was also confirmed 
in the multivariate, logistic regression analysis considering con-
founders − nationality, crowding, SES, and age (Table 3).

All 3 influencing parameters (AB antibiotic therapy – yes/no, 
frequency, date of examination as defined in Fig. 1) were con-
sidered in different models. All models were highly significant 
with p < 0.00001. 

All confounders are shown in Tables 3 and 4. 

Using “frequency” or “date of antibiotic treatment” separately 
in different models, the model parameters were changed only 
marginally. Importantly, no changes of the significances were 
observed (Table 3). 

If the parameters “frequency” and “date of antibiotic treatment” 
were analyzed (Table 4), only the effect of frequency of antibiotic 
treatment remained significant.

Fig. 1. Association between the prevalence of H. pylori colo-
nization (%/100) and frequency of non-specific antibiotic treat-
ment (left); and date of antibiotic treatment in the past (right) 
related to the time point of H. pylori investigation (arithmetic 
mean (■), standard error (box) and limits of confidence interval 
of mean with p = 0.05 are shown).



51

Parameter H. pylori status (1 = infected, 0 = not infected)
Model 1 Model 2 Model 3

Factor of influence AB yes/no AB frequency AB date
OR 95% CI p OR 95% CI p OR 95% CI p

Factor of influence 0.39 0.25–0.59 <0.001 0.35 0.22–0.56 <0.001 0.28 0.14–0.56 <0.001
Adjusted for

Nationality 0.30 0.18–0.49 <0.001 0.29 0.18–0.49 <0.001 0.29 0.18–0.48 <0.0001
Crowding 1.32 0.84–2.07 0.22 1.31 0.83–2.05 0.24 1.36 0.87–2.13 0.18
SES 0.45 0.23–0.87 0.02 0.45 0.23–0.89 0.02 0.42 0.22–0.82 0.01

Table 3. Odds Ratios (OR), 95% CI and p for the association between use of antibiotics (AB) and the H.p. status adjusted 
for nationality, crowding and SES (socio-economic status) calculated separately for each AB characteristics (AB yes/no, AB 
frequency, AB date)

All models are significant with p<0.00001; ranges for Odds Ratios (described in the chapter “Statistical Analysis”) are shown for AB frequency, AB date and SES; significant 
variables in bold.

Table 4. Odds Ratios (OR), 95% CI and p for the association 
between use of antibiotics (AB) and the H.p. status adjusted 
for nationality, crowding, and SES (socio-economic status) 
calculated for AB frequency and AB date in one model

Parameter H. pylori status (1 = infected, 0 = not infected)
Model 4

Factors of influence AB frequency and AB date
OR 95% CI p

Factors of influence
AB frequency 0.33 0.14–0.77 0.01

AB date 1.11 0.35–3.51 0.85
Adjusted for

Nationality 0.29 0.18–0.48 <0.001
Crowding 1.30 0.83–2.04 0.25
SES 0.45 0.23–0.89 0.02

This fact also explains why H.p. prevalence was not signifi-
cantly higher in children who had received antibiotic treatment 
more than six months before testing as compared with children 
who had been treated between six months and four weeks prior 
to testing (Table 2). 

DISCUSSION

The results of this study showed that students who had been 
treated previously with antibiotics (regardless the reasons and 
type of antibiotic), had a significantly lower H.p. prevalence com-
pared to those who had never taken antibiotics. H.p. prevalence 
increased with decreasing frequency of antibiotic treatments. 
This points out to the negative relationship between antibiotic 
treatment and the existence of H.p. infections in adolescence. 
Furthermore, the study shows that treatment frequency influ-
enced H. pylori status much more than the particular date of 
treatment (Table 4). 

In other words, not the specific time of the last antibiotic 
treatment but rather the absolute number of treatments in the 
past influences the prevalence of H.p. infection at a given time.  

One limitation of this study is, however, that the presented 
results are based on retrospective questionnaire information. Clini-
cal experience tells us that among 8th graders there are probably 
far fewer students who have never been treated with antibiotics 
than 30% we reported in this study. Nevertheless, the frequency 
of antibiotic treatment we found in 8th grade students (69%) was 
significantly higher compared with data available from other 
studies of similar cohorts which ranges between 38% (17) and a 
maximum of 56% (18). It can be assumed that some treatments 
may have occurred quite some time ago and were no longer re-
membered. Another explanation may be that some parents may 
not have been aware of a medication being actually an antibiotic. 

Our results are supported by several other studies. For instance, 
one German study investigating 945 children (aged 5–8 years), 
found a significantly lower H.p. prevalence among children who 
had been previously treated with antibiotics in comparison to 
those who had never taken any. The type and reason for antibiotic 
treatment was not elucidated (5). Another example was shown in a 
2001 study of 142 children (aged 1 to 12 years) in the city of Riga 
(Latvia): The authors reported a lower H.p. prevalence among 
1 to 6 year old children who had been administered antibiotics 
during the preceding year in comparison to those who had been 
treated not that recently, more than a year ago or not at all (6). A 
longitudinal study carried out in Turkey among 327 children aged 
from 3 to 12 years reported a significantly lower H.p. prevalence 
among children who had been treated with antibiotics within 6 
months prior to the study (19).  

An U.S. study published in 2009 investigated factors which 
might affect the persistence of “chronic” H.p. infection (20). 
The study participants, from 6 to 84 months old, had undergone 
13C-urea breath tests for H.p. at 6-months intervals. These data 
indicate as well that non-H.p. specific treatment with antibiotics 
affected H.p. prevalence negatively. However, this did not explain 
all cases of eradications. No information was presented about 
the medications administered. The authors concluded that H.p. 
infection in childhood does not necessarily have to be persistent 
as assumed so far.

Other studies reported on the effects of particular classes 
of antibiotics, for example a study conducted in 2002 in Ulm, 
Southern Germany, where 180 asymptomatic children (aged 1 to 
4 years) of Turkish descent were investigated to gain information 
on the dynamics of H.p. infections in early childhood (21). The 
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children were tested twice during an interval of several months 
using a stool antigen-test for H.p. infection. In association with 
spontaneous eradications, a slight effect could be detected with 
penicillin and macrolide therapy. These results were found only 
in the younger, 1–2 year old age group. The authors concluded 
that the world-wide decreasing H.p. prevalence was possibly 
associated with the increasing consumption of these two classes 
of antibiotics, especially the life-long effect of eradication dur-
ing infancy. Our previously published results are concordant 
with these findings (22). A non significant increase of the H.p. 
prevalence between age 6 and 14 in our study population may be 
attributable to non-H.p. specific antibiotic therapy.

A study conducted in Sweden in 2005, investigating 146 
children aged 6 months to 5 years, showed significantly lower 
H.p. prevalences in the previously antibiotic-treated children as 
compared to the untreated ones. The authors tried to elucidate 
the effects of the different classes of antibiotic substances. They 
assessed 65 cases which had been treated with an antibiotic mono-
therapy and found no significant difference in H.p. positivity in 
relation to the type of antibiotic (penicillin, ampicillin, amoxicil-
lin, cotrimoxazol, cephalosporin, and erythromycin) (7). 

In the previous studies, namely the LISS parts I and II of 1998 
and 2000, 2,235 children were tested for H.p. at the time of school 
entry and second grade using the same 13C-urea breath test (23). 
Comparing the H.p. infection status for these 2 points in time, 4 
cases of pathogen elimination were observed, most likely due to 
an antibiotic monotherapy (metronidazol, cephalosporin and 2x 
clarithromycin). 

Nevertheless, the results remain conflicting. There are studies 
which show that previous treatment with antibiotics did not af-
fect H.p. prevalence. In a 1997 questionnaire survey held among 
475 adults, no association was found between H.p. prevalence 
and the antibiotic treatment administered within previous 5 years 
(24). Similarly, an investigation in Sweden, in which 305 children 
aged 5 months to 11 years were repeatedly tested serologically 
for H.p., showed no association between H.p. prevalence and 
antibiotic use at any time (25). 

Several studies with adults did not show clear relationships 
between the presence of H.p. and the effect of antibiotic use for 
other reasons (26–28). 

We have found that the influence of non-H.p. specific antibi-
otic treatment on the prevalence of H.p. infection is still debated 
contradictorily in the literature. Nevertheless, the number of 
publications which report on significant associations between 
non-H.p. specific antibiotic treatment and a decrease in H.p. 
prevalence, especially in childhood and adolescence far outweigh 
the contradicting reports. In the presented study conducted on a 
large population, the negative effect of non-H.p. specific anti-
biotic treatments on H.p. prevalence is further substantiated. It 
demonstrates the underestimation of the epidemiologic impor-
tance of antibiotic treatment of bacterial infections other than 
H.p. Perhaps even the course content on chronic H.p. infection 
needs to be revised in the future. For now, however, it might 
be advisable to include a question of previously prescribed and 
administered antibiotics as a confounding variable in any future 
epidemiological study. However, any assumptions on the bio-
logical effectiveness of the various types of antibiotics against 
H.p. cannot be made on the basis of these data, it would require 
further investigations. 
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