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AAbbssttrraacctt
IInnttrroodduuccttiioonn:: The role of Helicobacter pylori infection in
pathogenesis and gastroesophageal reflux disease (GERD)
incidence still remains unexplained. Helicobacter pylori influences
the incidence of acid gastroesophageal reflux depending on
the region of inflammation, concomitant inflammatory lesions
of the stomach cardia and the oesophagus, bacterial virulence
and motor disturbances of the gastrointestinal tract.
AAiimm::  The aim of the study is to attempt to answer
the question whether H. pylori infection influences acid GERD
incidence in children and teenagers and also whether these
dependences are connected with mucosal inflammation
of the stomach cardia and the oesophagus.
MMaatteerriiaall  aanndd  mmeetthhooddss::  Two hundred fourteen patients, older
than 3 years of age, with dyspeptic symptoms, were included in
the study. All children underwent both endoscopic examination
of the upper part of the gastrointestinal tract and pH-metry.
Helicobacter pylori infection was diagnosed on the basis
of presence of the bacteria in a biopsy specimen of the mucosa
and/or abnormal result of urease test and urea respiratory test.
RReessuullttss::  Helicobacter pylori infection was diagnosed in
101 patients [group I (n = 101)]. pH-metry result was abnormal
in 50 patients in this group [group Ia (n = 50)], but in 51
persons the reflux index was below 4% [group Ib 
(n = 51)]. One hundred and thirteen patients were qualified
into group II (n = 113) with excluded H. pylori infection.
Gastroesophageal reflux was diagnosed in 56 patients from
this group [group IIa (n = 56)], but was excluded in 57 cases
[group IIb (n = 57)]. There was no difference concerning GERD
incidence (%) in compared groups (p = 0.99, ns). Macroscopic
inflammatory lesions of the oesophageal mucosa were found
in 13 patients in the group of patients with H. pylori infection
(group I) 13/101 (12.8%) and in 11 patients without infection

SSttrreesszzcczzeenniiee
WWpprroowwaaddzzeenniiee::  Nadal niewyjaśniona jest rola zakażenia Helico-
bacter pylori w patogenezie i częstości występowania choroby
refluksowej przełyku. Wpływ zakażenia H. pylori na częstość
występowania kwaśnego refluksu żołądkowo-przełykowego
zależy od miejsca toczącego się procesu zapalnego, współwy-
stępowania zmian zapalnych błony śluzowej wpustu żołądka
i przełyku, wirulencji bakterii oraz występowania zaburzeń mo-
torycznych przewodu pokarmowego.
CCeell::  Celem pracy była próba odpowiedzi na pytania, czy zaka-
żenie H. pylori wiąże się z częstością występowania kwaśne-
go refluksu żołądkowo-przełykowego u dzieci i młodzieży oraz
czy na te zależności ma wpływ zapalenie błony śluzowej wpu-
stu żołądka i przełyku.
MMaatteerriiaałł  ii mmeettooddyy:: Badaniem objęto 214 pacjentów powy-
żej 3. roku życia z objawami dyspeptycznymi, u których wyko-
nano badania endoskopowe górnego odcinka przewodu po-
karmowego oraz pH-metryczne przełyku. Zakażenie H. pylori
potwierdzano w badaniu histopatologicznym i/lub w teście
ureazowym oraz mocznikowym teście oddechowym.
WWyynniikkii:: Wśród badanych było 101 pacjentów, u których
stwierdzono zakażenie H. pylori [grupa I (n = 101)]. W 50 przy-
padkach wynik badania pH-metrycznego w tej grupie okazał
się nieprawidłowy [grupa Ia (n = 50)], a u 51 pacjentów indeks
refluksowy był poniżej 4% [grupa Ib (n = 51)]. Do grupy II za-
kwalifikowano 113 pacjentów (n = 113), u których wykluczono
zakażenie H. pylori. W tej grupie u 56 pacjentów rozpoznano
kwaśny refluks żołądkowo-przełykowy [grupa IIa 
(n = 56)], w 57 przypadkach wykluczono tę chorobę [grupa IIb
(n = 57)]. Nie zaobserwowano różnicy między częstością (%)
występowania tego schorzenia w porównywanych grupach 
(p = 0,99, ns). Makroskopowe zmiany zapalne błony śluzowej
przełyku odnotowano u 13 pacjentów w grupie pacjentów
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IInnttrroodduuccttiioonn
The role of Helicobacter pylori infection in

pathogenesis and incidence of gastroesophageal reflux
disease (GERD) still remains unexplained. The presence
of bacteria in the stomach mucosa can be a protective
and aggressive factor in relation to gastroesophageal
reflux. It seems that the influence of H. pylori infection
on incidence of acid gastroesophageal reflux depends
on inflammation region and inflammation intensity 
[1-5], concomitant inflammatory lesions of the cardia
[4, 6, 7], the stomach and the oesophagus [8], bacterial
virulence [2, 9] and motor disturbances of the
gastrointestinal tract that accompany infection [10-12].
The pathomechanism of these dependences is not
completely known. Many reports indicate the role
of nitric oxide [1, 13] and ghrelin [14] in pathophysiology
concerning dependence of H. pylori infection and
gastroesophageal reflux disease.

AAiimm
The aim of the study is to attempt to answer

the question whether H. pylori infection influences acid
GERD incidence in children and teenagers and also
whether these dependences are connected with mucosal
inflammation of the stomach cardia and the oesophagus.

MMaatteerriiaall  aanndd  mmeetthhooddss
Patients older than 3 years of age, with dyspeptic

symptoms and suspected inflammation of the stomach
and duodenal mucosa, were included in the study.

Exclusion criteria from the study were:
• previous diagnosis of H. pylori infection and its

treatment, 
• previous GERD diagnosis and its treatment

[neutralizing drugs, proton pump inhibitors (PPI),
H2-blockers],

• actual or applied till 4 weeks before antibiotic therapy, 
• actual or applied till 2 weeks before therapy with

proton pump inhibitors or H2-blockers. 
Patients were divided into the following groups: 

I) patients with dyspeptic symptoms and with mucosal
inflammation of the stomach and/or the duodenum
with concomitant H. pylori infection (n = 101):

Ia) patients with H. pylori infection and with GERD 
(n = 50),

Ib) patients with H. pylori infection and without GERD
(n = 51);

II) patients with dyspeptic symptoms without H. pylori
infection (n = 113):
IIa)patients without H. pylori infection and with GERD

(n = 56),
IIb)patients without H. pylori infection and without

GERD (n = 57).
All patients underwent endoscopic examination

of the upper part of the gastrointestinal tract. The fol-
lowing biopsy specimens were taken: three biopsy
specimens of the gastric mucosa from the prepyloric
region (one for urease test, one for histological
examination, one for H. pylori identification with PCR
method), from the stomach fundus or from the upper
part of the stomach body, and from unexplained
macroscopic lesions. Macroscopic lesions within mucosa
of the oesophagus, the stomach and the duodenum
were assessed during examination according to Sydney
System classification. Biopsy specimens for histo-
pathological examination were stained with
haematoxylin and eosin to assess inflammation.
Giemsa method modified by Gray was used to identify
H. pylori bacterium. The whole picture was assessed
according to Sydney System classification.

Urease test was performed in every patient.
Confirmation or exclusion of H. pylori infection was also
obtained, performing the urea respiratory test in
patients. 13C concentration was measured with
the analyser of infra-red radiation OLYMPUS Fanci 2,
assuming 4%° as the cut-off point.

pH-metry of the oesophagus was used in all
patients to assess exposure of the oesophageal mucosa
to gastric contents. Additionally, all patients before
placing the probe underwent endoscopic examination
of the upper gastrointestinal tract and the level
of the stomach cardia was defined. A reference
electrode was glued to the skin of the chest.

Preparation for the study:
• at least 6 h fasting to ensure stomach is empty,

important because of possible vomiting reflex during
the probe placement; food can also neutralize

(group II) 11/113 (9.7%). The difference was not statistically
significant (p = 0.47, ns). Only 3 patients presented
inflammation of the cardia mucosa.
CCoonncclluussiioonnss::
1. Helicobacter pylori infection did not influence GERD

incidence in children and teenagers.
2. Occurrence of inflammatory changes of the oesophageal

mucosa was not dependent on H. pylori infection and GERD
prevalence.

z zakażeniem H. pylori (grupa I) [13 z 101 (12,8%)] oraz 
u 11 osób bez zakażenia (grupa II) [11/113 (9,7%)]. Różnica nie
była istotna statystycznie (p = 0,47, ns). Zapalenie błony ślu-
zowej wpustu stwierdzono tylko u 3 pacjentów.
WWnniioosskkii::
1. Zakażenie H. pylori nie wpływało na częstość występowania

GERD u dzieci i młodzieży.
2. Występowanie zmian zapalnych błony śluzowej przełyku nie

było zależne od zakażenia H. pylori i występowania GERD.
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the stomach pH, impeding localization of the probe
placement (for example too deep electrode placement
in the stomach),

• cessation of application of drugs that change
the stomach pH or influence motor activity
of the gastrointestinal tract for at least 7 days. 

The examination was performed for at least 18 h
and always contained a period of night-time sleep.
Maximum time of examination was 23 h and 44 min,
mean time of examination was 22 h and 12 min.

Total percent of pH duration below 4, called
the reflux index, exceeded 4% and was assumed in this
report as the presence of pathological acid GERD.

Test for two fractions was used in statistical analysis.
Abnormal result of pH-metry (reflux index > 4%) was
acknowledged as a criterion of GERD diagnosis.
Helicobacter pylori infection was diagnosed in patients
with a positive result of the urease test and/or abnormal
result of the urea breath test and also with presence
of the bacteria in biopsy specimens of gastric and/or
duodenal mucosa. A confidence level of 0.05 was regarded
as reliable to verify hypotheses. Values of p > 0.05 were
regarded as absence of a significant difference between
analysed features (ns – not significant).

Agreement of the Bioethical Committee of Ludwik
Rydygier Memorial Collegium Medicum in Bydgoszcz
was obtained to perform the study.

RReessuullttss
Two hundred fourteen children aged from 5 to 18

years were included in the study (mean 13.2 ±3.09).
Mean age was 13.4 ±3.07 in the group of patients with
inflammation of gastric and/or duodenal mucosa with
concomitant H. pylori infection, but in the control group
without H. pylori infection was 13.1 ±3.1.

There were 101 patients among all those analysed
in whom H. pylori infection was diagnosed (group I).
In 50 cases the pH-metry result was abnormal in this
group (group Ia), and in 51 patients the reflux index was
below 4% (group Ib). One hundred thirteen patients
with excluded H. pylori infection were qualified into
group II. Gastroesophageal reflux (group IIa) was
diagnosed in 56 patients in this group, but in 57 cases
GERD was excluded (group II).

There was no difference between GERD incidence (%)
in the group of patients with inflammation of gastric
and/or duodenal mucosa with concomitant H. pylori
infection in comparison with the group without H. pylori
infection. Precise data of this analysis are shown in Table I.

Macroscopic inflammatory lesions in the oeso-
phagus were noted in 13 patients in the group with 
H. pylori infection (group I) [13/101 (12.8%)] and in
11 patients without infection (group II) [11/113 (9.7%)].

The difference was not statistically significant. Precise
data of this analysis are shown in Table II. 

Histopathological confirmation of cardia in-
flammation was performed in 3 patients from
group I (3/101), but then H. pylori presence in the cardia
region was found in one patient (1/3). All patients
revealed cardia inflammation together with GERD. This
dependence was not analysed statistically.

DDiissccuussssiioonn
Helicobacter pylori infection and delayed stomach

emptying are gastric factors influencing GERD [2, 4, 13].
The role of H. pylori in pathogenesis of gastroesophageal
reflux disease and interdependence of these pathologies
still remain controversial.

Helicobacter pylori’s influence on gastroesophageal
reflux disease can happen in different manners. They
include the following processes:
• influence on gastric acid production,
• inflammation induction in the gastric cardia,
• induction of nitrogen oxide production,
• influence on ghrelin production.

TTaabbllee  II..  Results of analysis concerning GERD
incidence in the group of patients with
inflammation of gastric and duodenal mucosa
with concomitant H. pylori infection and in the
group without H. pylori infection
TTaabbeellaa II..  Wyniki analizy częstości występowania
GERD w grupie pacjentów z zapaleniem błony
śluzowej żołądka i dwunastnicy ze współistnie-
jącym zakażeniem H. pylori oraz w grupie bez
zakażenia H. pylori 

GGrroouupp GGEERRDD PPeerrcceenntt  TTeesstt  ffoorr  
ooff  ppaattiieennttss  22 ffrraaccttiioonnss
wwiitthh  GGEERRDD u p

I 50 49.5
0.008 0.99 (ns)

II 56 49.6

TTaabbllee  IIII.. Results of analysis concerning
incidence of oesophagitis
TTaabbeellaa IIII..  Wyniki analizy występowania zapale-
nia przełyku

GGrroouupp OOeessoopphhaaggiittiiss PPeerrcceenntt  TTeesstt  ffoorr  
ooff  ppaattiieennttss  wwiitthh 22  ffrraaccttiioonnss

ooeessoopphhaaggiittiiss u p

I 13 12.9
0.73 0.45 (ns)

II 11 9.7
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Until quite recently it was considered that H. pylori
eradication deteriorates the extent of gastroesophageal
reflux disease because of decreased hypochlorhydria
accompanying infection [15]. Changes in gastric acid
production are mostly connected with infection location
and the influence of infection on activity of oxyntic cells
that mainly occur in the stomach fundus and stomach
body. These cells are stimulated by histamine, gastrin
and acetylcholine. Additionally, increase of gastrin
concentration is caused by the histamine metabolite
Nα-methylhistamine that is produced by H. pylori
(Figure 1) [3].

Influence of H. pylori infection on frequency and
degree of intensity of acid gastroesophageal reflux
depends on inflammation region: gastric antrum,
corpus or in the whole stomach [2].

Infection of the gastric antrum is connected with
increased gastrin concentration that results in increased
acidity and volume of gastric acid (oxyntic glands are
mainly located in the stomach body and in the fundus)
and also with acceleration of gastric emptying and
decrease of lower oesophageal sphincter (LES) tension
[1, 2]. Decreased tension of the LES is also observed in
increased production of prostaglandins and activity
of nitric oxide [1, 13]. Nitric oxide can be
a neurotransmitter responsible for formation of transient
lower oesophageal sphincter relaxations (TLESRs) [16].

Analyses during recent years indicate that occurrence
of gastroesophageal reflux disease changes depending
on geographic region and is greater in well developed
countries. However, it was observed that the percentage
of persons with GERD symptoms and with H. pylori
infection is lower than in the group without infection.
This may suggest a protective influence of this bacteria

in relation to GERD [17]. Results of epidemiological
studies indicate that there is inverse dependence
between GERD and H. pylori infection [9, 18].

Studies of O’Connor et al. [19] report that incidence
of H. pylori infection in patients with gastroesophageal
reflux disease is lower than in control groups (34
vs. 50.2%). Helicobacter pylori infection with GERD was
found in 57% of patients with symptoms suggesting
GERD in the study of Gisbert et al. [20], but
the bacteria’s presence was confirmed in 52%
of patients with a normal pH-metry result. That fact
indicates no dependence between GERD and H. pylori.

Our studies revealed that H. pylori infection did not
influence the incidence of acid gastroesophageal reflux.

An interesting relation between infection and
pathogenesis of gastroesophageal reflux disease was
presented in the study of Thor et al. [14], pointing to
the role of ghrelin in this pathomechanism. Isomoto 
et al. [21] in their studies among patients with infection
noticed low ghrelin levels that increase after
eradication. Ghrelin increases secretion of gastric acid
and has intense prokinetic activity in relation to LES
and influences vagus nerve activity. These
dependences can contribute to GERD formation [14].

Some researchers consider that CagA-positive 
H. pylori strains [1, 22] and inflammation of the whole
stomach (pangastritis) [2] have a protective role.
Protective character of CagA-positive strains is a result
of extension and severity of induced inflammation due
to the fact that severe inflammation causes significant
failure of acid production [22-24].

Studies concerning 944 Norwegian patients proved
that H. pylori infection, irrespective of CagA occurrence,
did not influence GERD [25].

Chronic inflammation caused by H. pylori infection

inflammation of antral part – antritis active chronic gastritis
inflammation of gastric body

– corpusitis

↑ gastric acid
↑↑ gastrin

↑ gastrin without changes 
in hydrochloric acid secretion

↓ gastric acid
↑↑ gastrin

duodenal ulceration without ulcerations
gastric ulcer

or gastric cancer

FFiigg..  11.. Influence of H. pylori infection on gastric secretion
RRyycc..  11..  Oddziaływanie zakażenia H. pylori na wydzielanie żołądkowe
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The pathomechanism of cardia inflammation in
patients with H. pylori infection and with GERD can be
controversial. Subcardial localization causes release
of nitric oxide, inflammatory cytokines and
prostaglandins that induces periodic pressure
decreases within the lower oesophageal sphincter [4].
The results of many studies indicate that cardia
inflammation, causing stimulation of chemokines
produced locally in the mucosa, is significantly
connected with infection, but not with GERD [6, 7].

The Endoscopy Group from Finland tried to find
a connection between cardia inflammation and gastritis
caused by H. pylori infection and with endoscopically
proved erosive oesophagitis [24]. This study was
performed among 1053 patients and cardia
inflammation was found in 3/4 of cases. Sixty nine
percent of patients in this group showed chronic
gastritis (H. pylori infection was confirmed in 70%
of patients). Concerning the group of patients with
normal histopathological results, erosive oesophagitis
was the main risk factor of cardia inflammation.
Helicobacter pylori infection was a main risk factor
of cardia inflammation in patients with chronic gastritis.

Our studies revealed only 3 patients suffering from
cardia inflammation, and this fact may be connected
with the young age of the studied group.

Many reports analyse the dependence of H. pylori’s
influence in relation to the degree of oesophageal
damage in GERD. 

Wu et al. [8], in their studies in a group of 104
patients with diagnosed erosive oesophagitis graded
with the Los Angeles scale, tried to assess the influence
of H. pylori infection on oesophagitis severity. Incidence
of H. pylori infection in symptomatic patients with
oesophagitis was lower than in the control group. Age
and hiatus hernia were connected with inflammation
severity. Helicobacter pylori infection negatively
correlated with oesophagitis, but did not correlate with
its severity.

Almost 6000 Japanese underwent screening tests
for H. pylori infection, gastroesophageal reflux disease
and gastric cancer. On the basis of these studies it was
noted that oesophagitis was diagnosed more rarely, but
atrophic lesions of the gastric mucosa and gastric
cancer were diagnosed more often in patients with 
H. pylori infection [26].

Anderson et al. [27] determined the incidence
of oesophageal adenocarcinoma, Barrett oesophagus
and reflux inflammation of the oesophageal mucosa
depending on H. pylori infection in 260 patients.
Simultaneously, the influence of inflammation on
occurrence of atrophic lesions in the stomach was
studied. Helicobacter pylori infection and atrophic

lesions of the gastric mucosa inversely correlated with
every analysed oesophagus disease.

Koine et al. [28] demonstrated that reflux
oesophagitis occurs more often in patients without 
H. pylori infection and together with unchanged gastric
secretion of hydrochloric acid.

Similar dependences were obtained in the analysis
of occurrence concerning endoscopic erosive lesions
within oesophageal mucosa in relation to infection
among Turkish patients (n = 14 380) [29]. Shahabi et al.
[30] emphasize the protective influence of H. pylori
infection on GERD, using a neuroimmunological
mechanism, and the bacteria’s influence on
sympathicotonia and activity of the vagus nerve. It can
cause an effect of H. pylori on tension of the lower
oesophageal sphincter and stimulation of the choli-
nergic anti-inflammatory cascade.

In turn, Tsai et al. [31] noticed that H. pylori infection
insufficiently changes pH of the gastric juice, causing
no protective activity concerning oesophageal mucosa.

Our studies revealed that presence of oesophagitis
was independent of H. pylori infection and GERD.
Oesophagitis in 61.5% of patients probably had
a different cause than acid gastroesophageal reflux.

It is necessary to remember about oesophagitis
connected with ‘non-acid reflux’ in analysis of reasons
for oesophagitis.

pH-impedance, registering slightly acid or non-acid
refluxes and acid re-refluxes, seems to be very useful
in differential diagnostics of oesophagitis in children
and teenagers. Our previous studies [32] show that
non-acid refluxes constituted about 40% of all
incidents registered by a pH-impedance probe. There
are only a few reports concerning occurrence
of ‘non-acid refluxes’ in children and teenagers. This
fact is caused by difficulties in interpretation
of pH-impedance results due to lack of normal values
for paediatrics and problems with registering clinical
symptoms.

Condino et al. [33] used pH-impedance in 24 chil-
dren with bronchial asthma and found that 51%
of registered refluxes were ‘non-acid refluxes’. Reflux
incidents were registered only with a pH-impedance
probe in 37% of cases of dyspnoea attack.

Drugs inhibiting secretion of hydrochloric acid are
applied in GERD treatment, including proton pump
inhibitors (PPI), which produce an effect of inactivation
of the ionic ATP-ase H+/K+ pump [34]. It should be
remembered that prolonged PPI therapy (long-term)
results in decreased acidity of gastric juice and
stimulates hypergastrinaemia, and also causes atrophic
lesions of the gastric mucosa. It favours infection
transmission into other parts of the stomach [3, 8].
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There are no indications to perform tests for H. pylori
infection in children in whom gastroesophageal reflux
was diagnosed, and these dependences still remain
controversial. However, it seems reasonable to consider
H. pylori eradication when long-term PPI therapy is
planned or if these patients show atrophic lesions
of the stomach [2, 35, 36].

CCoonncclluussiioonnss
1. Helicobacter pylori infection did not influence GERD

incidence in children and teenagers.
2. Occurrence of inflammatory changes of the oeso-

phageal mucosa was not dependent on H. pylori
infection and GERD prevalence.

Grant for Thesis Supervisor of Ministry of Science
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