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Abstract
Background—Duodenal ulcer disease is
strongly associated with Helicobacter py-
lori infection of the gastric mucosa.
Eradication of H pylori from the gastric
mucosa in adults is associated with long
term healing of ulcers.
Aims—To follow a cohort of children with
duodenal ulcer disease for a minimum of
two years after the eradication of H pylori.
Patients and methods—Over a three year
period, all children diagnosed with duode-
nal ulcer disease had their symptoms
documented and their H pylori status
evaluated. The histories of these children
were carefully screened to determine pre-
vious symptoms and to document previ-
ous treatment regimens.
Results—Sixteen children were diagnosed
with ulcers and 15 were available for
treatment and long term follow up. The
median age at which symptoms first
occurred was 10.5 years (range, 6–14) and
the median duration of symptoms was 24
months (range, 2–60). Ten of the children
had been treated with H2 receptor antago-
nists for a median of 3.5 months (range,
1–60). Duodenal ulcers healed in all
children after eradication of H pylori and
all children have remained asymptomatic
for a median of 37 months (range, 26–62).
No child has required subsequent admis-
sion to hospital.
Conclusion—Eradication of H pylori is
very eVective in the long term healing of
duodenal ulcer disease. H pylori eradica-
tion should be the standard treatment for
all infected children who present with
duodenal ulcer disease.
(Arch Dis Child 1998;79:502–505)
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Helicobacter pylori is a Gram negative, spiral
shaped organism, which colonises the stomach
and causes gastritis in both adults and
children.1–4 H pylori gastritis is strongly associ-
ated with duodenal ulcer disease. Studies in
adults indicate that eradication of H pylori from
the gastric mucosa is associated with long term
healing of duodenal ulcers.5 6 As in adults,
duodenal ulcer disease in children is a chronic
relapsing condition.7 8 However, studies of
duodenal ulcer disease in children are diYcult
to perform because of the low prevalence of the
condition in this age group. The aim of our
study was to follow a cohort of children with
duodenal ulcers for two years after the eradica-
tion of H pylori to determine the eVect of this

treatment on the natural history of duodenal
ulcer disease.

Methods
PATIENTS

Over a three year period (1991–94), 376
children underwent upper gastrointestinal en-
doscopy. Table 1 outlines the major indications
for endoscopy in these children. Sixteen
children had a duodenal ulcer identified at
endoscopy. All 16 had H pylori colonisation of
the gastric mucosa. Among the remaining 360
children, 63 (17%) had H pylori infection. All
of the children had their symptoms assessed.
These included the presence and duration of
abdominal pain, nocturnal awakening, relief of
pain by food, vomiting, melaena, and haemate-
mesis. The presence of epigastric tenderness
and a positive family history of peptic ulcer
disease were also recorded.

To evaluate the chronicity of symptoms in
the children who had duodenal ulceration, the
number of months during which H2 receptor
antagonists or other antacid medication had
been prescribed before endoscopy was re-
corded. The past histories of these patients
were reviewed to document previous hospital
admissions, haemoglobin levels, and adminis-
tration of blood transfusions.

ENDOSCOPY AND BIOPSIES

Endoscopy was carried out under general
anaesthesia using a paediatric Olympus GIF
XP10 or Q200 (Keymed, Dublin, Ireland) gas-
troscope after an overnight fast. During endos-
copy, two biopsies were obtained from the first
part of the duodenum. At least two biopsies
were then taken from the antral mucosa, one of
which was used for a rapid urease test (Clo
Delta West, Bentley, Australia) and the second
for histological assessment. In 12 of the 16
children, an additional antral biopsy specimen
was obtained for culture.

Gastric and duodenal biopsies were fixed in
10% neutral formalin, embedded in paraYn
wax, and cut at 5 µm. The sections were
stained with haematoxylin and eosin for light
microscopy. Gastritis was defined according to

Table 1 Major indications for upper gastrointestinal
endoscopy

Indication
Number of
patients

Chronic abdominal pain 92
Vomiting 72
Small bowel biopsy 63
Haematemesis 17
Oesophageal varices (sclerotherapy) 14
Irritability (?oesophagitis) 31
Crohn’s disease 87
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established histological criteria using the Syd-
ney classification.9 Chronic, non-specific duo-
denitis was defined according to Hasan et al.10

Duodenitis was characterised by the presence
of neutrophils in the lamina propria, crypts, or
surface epithelium, in addition to an increase in
the number of mononuclear cells. All biopsies
were examined by a pathologist who was un-
aware of the clinical history, endoscopic
findings, or the urease test results. Formalin
fixed specimens were stained with cresyl violet
to identify H pylori. The organisms were iden-
tified easily because of their spiral or curved
shape and their unique location beneath and
within the mucous layer.

Gastric biopsy specimens were cultured on
Columbia blood agar (Gibco, Paisley, UK)
plates containing 7% defibrinated horse blood
in an atmosphere of 5% O2 and 10% CO2.

11

They were identified as H pylori on the basis of
colony morphology, Gram stain, and the
production of urease, oxidase, and catalase.

The confirmation of H pylori infection was
based on the results of the rapid urease test,
staining of biopsy sections, and culture.
Children were considered infected if two of the
three tests were positive. H pylori was consid-
ered eradicated following treatment if culture,
the rapid urease test, and cresyl violet staining
of the gastric mucosa were all negative.

TREATMENT AND FOLLOW UP

Patients infected with H pylori were treated
with colloidal bismuth subcitrate (480 mg/
1.73 m2 body surface area per day divided into
four doses), combined with a single antibiotic
agent metronidazole, amoxycillin, or tetracy-
cline for two weeks, depending on the treat-
ment protocol in use at the time of diagnosis.
All other medications including H2 receptor
antagonists and antacids were discontinued at
the time of endoscopy.

At least four weeks after completion of treat-
ment, symptoms were reassessed and upper
gastrointestinal endoscopy was repeated. Pa-
tients who remained infected with H pylori after
the first course of treatment were retreated with
bismuth combined with a diVerent antibiotic.
They had a repeat endoscopy and reassessment
of symptoms one month after the completion
of the second course of treatment.

The children were seen at least once every six
months as outpatients. They were reassessed in
relation to symptoms, clinical findings, and use
of H2 receptor antagonists or antacids at all fol-
low up visits.

CONSENT AND ETHICS

Informed consent was obtained from the
children’s parents and the study was approved
by the ethics committee at Our Lady’s Hospital
for Sick Children, Dublin.

Results
During a three year period, 16 children were
found to have primary duodenal ulcers. One
patient was lost to follow up and was excluded
from further analysis. The children ranged in
age from 9.8–14.25 years (median, 12.6) and
the boy:girl ratio was 2:1. None of the children
had a history of smoking, alcohol consump-
tion, or ingestion of known ulcerogenic drugs.
Nine of the 15 children had a first degree rela-
tive with peptic ulcer disease.

All 15 children had duodenal ulcers identi-
fied at endoscopy. All of the ulcers were located
in the first part of the duodenum. Thirteen
patients had nodularity of the antral mucosa
creating a cobblestone appearance.

SYMPTOMS

Table 2 outlines presenting symptoms. All 15
children had abdominal pain which was associ-
ated with nocturnal awakening in 13 and
relieved by food in 10. Gastrointestinal bleed-
ing occurred in six children.

Fourteen children had a history of recurrent
or chronic symptoms. The median age of onset
of symptoms was 10.5 years (range, 6–14). The
median duration of symptoms was 24 months
(range, 2–60). Six children had at least one
previous admission to hospital because of
symptoms. Six children had a haemoglobin
level < 90 g/l documented since the onset of
symptoms and three had required a blood
transfusion.

USE OF ANTACIDS AND H2 RECEPTOR

ANTAGONISTS

Before inclusion in this study, 10 children had
used H2 receptor antagonists. Nine of these
children had received repeated courses of
treatment because of relapsing symptoms. The
median duration of use of H2 receptor antago-
nists was 3.5 months (range, 1–60). Five
children were using antacids intermittently
since the onset of their symptoms and four of
these children were also using H2 receptor
antagonists. Seven of the nine children requir-
ing repeated courses of H2 receptor antagonists
suVered relapses, with an exacerbation of
symptoms when the medication was discontin-
ued. The remaining two obtained no relief
while using these medications.

DIAGNOSIS OF H PYLORI

H pylori infection was present in all 15 children
with duodenal ulcer disease. All had a positive
rapid urease test (Clo Delta West). H pylori was
identified using the cresyl violet stain in 14 of
15 children. Culture was positive in each of the
12 children in whom it was performed. Both
culture and the rapid urease test were positive
in the child who was negative on histology.

Table 2 Symptoms in 15 children with duodenal ulcers

Symptoms Presentation Follow up

Abdominal pain 15 4*
Nocturnal awakening 13 0
Pain relieved by food 10 0
Vomiting 3 0
Melaena 6 0
Haematemesis 3 0

Follow up was at one month after completion of treatment.
*Abdominal pain cleared in all children at a mean of 3.7 months
following eradication of Helicobacter pylori.
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All 15 children had histological evidence of
chronic gastritis. Four patients had acute duo-
denitis and five had chronic duodenitis on his-
tology.

TREATMENT AND FOLLOW UP

H pylori infection was eradicated after the first
course of treatment in 10 children who were
treated with colloidal bismuth subcitrate and
metronidazole. A subsequent course of treat-
ment using colloidal bismuth subcitrate com-
bined with either metronidazole (n = 2),
amoxycillin (n = 1), or tetracycline (n = 2)
eradicated H pylori in the remaining five
children. At endoscopy, the duodenal ulcera-
tion was healed in all patients after eradication
of H pylori. Eleven patients had residual antral
nodularity noted despite clearance of H pylori.

All 15 children reported an improvement in
symptoms (table 2). Eleven were asympto-
matic. Four continued to have intermittent
abdominal pain for a median of 8 weeks (range,
3–24 weeks) after eradication of H pylori. This
pain was less severe and less frequent than the
original pain. Subsequently, these four children
became asymptomatic. None of the 15 children
had vomiting, nocturnal awakening, or gastro-
intestinal bleeding after treatment.

The children have been reviewed at least
once every six months as outpatients. They
have been followed for a median of 37 months
(range, 26–62) (table 3). All 15 children have
been followed for longer than 24 months and
eight have been followed for three years or
longer. All of the children remain asympto-
matic. None have required treatment with H2

receptor antagonists or antacids since the
eradication of H pylori. No child has subse-
quently required admission to hospital.

Discussion
Our study is the first to report the long term
follow up of children with duodenal ulceration
after eradication of H pylori. Israel and Hassal
previously reported healing of duodenal ulcer
disease in eight children cleared of H pylori
infection.12 However, they could not comment
on long term healing of duodenal ulceration
because some of these eight children were only
followed for a period of three months and the
mean period of follow up was only 6.5 months.
In contrast, the median period of follow up in
our study was over three years.

Our study demonstrates a remarkable
change in the natural history of duodenal ulcer
disease in children if H pylori is eradicated from
the gastric mucosa at the time of treatment.

These children are now asymptomatic over a
prolonged period after treatment. This con-
trasts greatly with their history before the
eradication of H pylori. Before this treatment
most of the children had a history of chronic
symptoms, which were relieved by acid sup-
pression but relapsed when such treatment was
discontinued. It is unclear why four of the chil-
dren had some abdominal pain for a number of
months after treatment. It is diYcult to assess
the significance of this pain because the more
objective and severe symptoms of nocturnal
awakening, vomiting, and upper intestinal
bleeding had all cleared immediately after
treatment. None of the children have had a
relapse of abdominal pain or of their more
severe symptoms over the follow up period.
Furthermore, none of the children have
required any further treatment with antacids or
acid reducing agents.

Our findings are consistent with the findings
in adult patients, where duodenal ulcers have
been shown not to relapse if H pylori is
eradicated from the stomach. The natural his-
tory of duodenal ulcer disease in children is
very similar to that reported in adults.7 8 In
adults, treatment with H2 receptor antagonists
or other acid reducing agents usually results in
healing of duodenal ulcers. However, 60–80%
of ulcers recur within six months of the discon-
tinuation of these therapeutic agents.13 Studies
of children have confirmed that although duo-
denal ulcers respond to treatment with H2

receptor antagonists, ulcer disease recurs
rapidly after withdrawal of treatment.7 8

Because of the low prevalence of duodenal
ulcer disease in children,14 15 our study was car-
ried out over a period of three years. The low
prevalence of duodenal ulcer disease is con-
firmed because the paediatric gastroenterology
service at our hospital is based on a population
of 3.5 million people, with approximately 1
million children. Because of the long duration
of the study, diVerent treatment regimens were
used to eradicate H pylori. However, the
purpose of this study was not to assess the eY-
cacy of the treatment regimens but rather to
document the natural history of duodenal ulcer
disease after eradication of the infection.
Recently, we have shown that a one week treat-
ment regimen is very eVective in eradicating H
pylori infection in children.16

It is not fully understood how an infection of
the gastric mucosa has such a vital role in the
pathogenesis of duodenal ulcers. This is
especially true because H pylori has been shown
to have a remarkable tropism for gastric cells
and will not colonise duodenal tissue.17 In a
recent study, we showed that gastric metaplasia
in the duodenum is a very significant risk factor
for the development of duodenal ulcers in chil-
dren with H pylori infection.18 These areas of
gastric metaplasia in the duodenum probably
become infected with H pylori.

The question of whether duodenal ulcer dis-
ease in children should be treated at the outset
with anti-H pylori agents needs to be ad-
dressed. A consensus statement issued by the
National Institute of Health in the USA
recommends that duodenal ulcer disease in

Table 3 Long term follow up of children after eradication
of Helicobacter pylori

Feature

Duration of follow up (months) Median, 37
Range, 26–62

Follow up longer than 24 months 15 patients
Symptoms 0 patients
Asymptomatic 15 patients

Medication after H pylori eradication
H2 receptor antagonists 0 patients
Antacids 0 patients
Hospital admissions 0 patients
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adults should be treated in such a way.19 In view
of the findings of our study, we feel that the
same approach has to be adopted when
treating children with H pylori infection and
duodenal ulceration. It is unfair to treat these
children with acid suppressing agents, knowing
that most of them will have a relapse of their
disease within a short period of withdrawing
the treatment, when we have shown that eradi-
cation of H pylori will result in long term heal-
ing of duodenal ulcers.

This study was presented at the British Paediatric Association
annual meeting, Warwick, 1995 and published in abstract form.
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