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ABSTRACT 

Background. Proton pump inhibitor-based eradication 
therapy of Helicobacter pylori has been widely studied 

in adults, but there have been only a few reports -,!Jout 
this therapy in children. The purpose of this study was 
to investigate the safety and efficacy of I-week triple 
therapy for eradication of H. pylori and ulcer healing in 
children. 
Patients and Methods. We prospectively studied I S pa

tients aged 2-17 years (5 with gastric ulcers, II with 
duodenal ulcers, and 2 with nodular gastritis alone). Three 
patients had H2 blocker-resistant duodenal ulcers. Pa
tients received 0.75 mg/kg of lansoprazole b.i.d., 25 mgt 
kg of amoxicillin b.i.d., and 10 mg/kg of clarithrornycin 

b.i.d. for 7 days. No additional therapy (including anti
secretory drugs) was administered to any patients follow
ing eradication therapy. Patients underwent endoscopy 
to obtain antral biopsies (culture, urease test and hisrol

T hera py to eradicate Helicobacter pylori has 
been recommended for adults with peptic ulcer 

disease associated with this organism [1,2J. Iufec
rion with H. pylori results in chronic infection with 
rare spontaneous remission. Although the optimal 
regimen for eradication remains to be established, 
the combination of a proton pump inhibitor and I 
or 2 antibiotics (so-called new dual/triple therapy) 
has now replaced the use of bismuth regimens, 
which was the previous gold Standard for eradicat
ing H. pylori. Two-week triple regimens including 
omeprazoJe are associated with a high rate of 
eradication of H. pylori without severe side-erfecrs 
in adults [3,4] and in children (5,61. Successful erad
ication of the organism significantly reduces the re
currence of peptic ulcer disease [7-9]. Recent studies 
in adults have shown that reinfection rates range 
from 0.49% to 4.2% per patient year following 
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ogy) and to evaluate the mucosal status, and underwent 

a lie-urea breath test before ;1I1d 4-11 weeks a her the 

completion ofa l-wcck course of therapy. 
Results. All patients received the full drug regimen, En
doscopy showed complete healing of ulcers in J2 of 13 
patients with peptic ulcer disease (92 'Yo,). H. pylori was 
eradicated in 13 of 15 patients (S7'y'.). Diarrhea and/or 

an altered caste sensation occurred in 5 p.uicrns (33%). 
There were no hematological or biochemical abnormal
ities related to therapy. 
Conclusion. The I-week triple therapy was safe and ef
fective for eradicating H. pylori. The present study 
showed that ulcer healing in juveniles is closely associ

ated with eradication of H. pylori, and that no addi
tional therapy is required when H. pylori is eradicated. 
A shorter course of eradication therapy than 2 weeks 
may be suitable for children with H. pylori infection. 

eradication therapy [10-141. Although Rowland et 
al. reported that children less than 5 years of age 
arc frequently reinfecrcd 1151, reinfection rates arc 
relatively low in older children [t5, 161. These ob
servations encourage the lise of eradication therapy 
in children with H. pylori-associated ulcer disease. 

One-week triple regimens containing omepra
zole fl7-191 or lansoprazolc /20,211 arc associated 
with a high eradication rate in adults. In an at
tempt to identify rhe optimal eradication strategy 
in children, we investigated rhe safety and efficacy 
of a l-week triple regimen without any mainrc
nance therapy for eradication of H. pylori. In addi
tion, we studied a possible association between H. 
pylori eradication and ulcer healing. 

Patients and Methods 

We studied t5 H./}ylori-positive Japanese patients 
(2-17 years of age) (Table I). Diagnoses included 
gastric ulcer in 5 patients, duodenal ulcer in 8 pa
tients, and symptomatic nodular gastritis in 2 pa
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Table I Characteristics of patients with eradication therapy 

Gastric Duodenal Nodular 
ulcer ulcer gastritis 

Patients 5 a 2 
Mean age. years (range) 7.a (2-16) 12.3 (5-17) 9.5 (3-16) 
Sex (M/F) 3/2 7/1 0/2 
Recurrent ulcer 0 6 
Complications 

aleeding/visible vessels " 0 
Stenosis 0 3 
Perforation 0 0 

tienrs, Symptoms of nodular gastritis were persis
tent nausea/vomiting for 10 months in a 3-year
Did patient and epigastric pain for IS months in a 
16-year-old patient. Upper gastrointestinal series 
demonstrated normal passage in these two patients; 
CT scan showed no abnormal findings. Symptoms 
of ulcer patients included epigastric pain, nausea, 
tarry stool, and/or hernaremesis. Gastric ulcers were 
newly diagnosed. According to a previously de
scribed method [22], local endoscopic injection 
therapy with pure ethanol was performed in 3 of 4 
gastric ulcer patients for visible vessels/active bleed
ing (Table 1). The success of hemostasis was con
firmed endoscopically on the following day. Among 
8 patients with duodenal ulcers, 2 patients received 
eradication therapy at the first presentation of the 
disease and 6 at the recurrence. In 3 duodenal ulcer 
patients, the ulcers were resistant to conventional 
treatment with farnoridine or lansoprazole. Duode
nal ulcers were accompanied by nodular gastritis 
in 6 patients. None of the patients had received ste
roids or nonsteroidal anti-inflammatory drugs. Writ
ten informed consent was obtained from all patients 
and/or their parents. 

Treatment Regimen 
Doses were based on the results of triple eradica
tion therapy (including a proton pump inhibitor) in 
adults. The adult dose was divided by 40 kg of body 
weight. A 7-day course of therapy to eradicate H. 
pylori consisred of lansoprazole 0.75 mg/kg (max
imum dose, 30 mg) b.i.d., amoxicillin 25 mg/kg 
(maximum dose, 1000 mg) b.i.d., and clarirhrorny
cin 10 mg/kg (maximum dose, 400 mg) b.i.d. ad
ministered after the morning and evening meals. As 
described above, in 3 patients with duodenal ulcers 
resistant to famotidine or lansoprazole the anti 
secretory therapy was followed by eradication ther
apy. The remaining 12 parienrs received no medica
tion such as proton pump inhibitors or H2 blockers 
prior to the eradication therapy. No .rnainrenance 
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therapy of ~lI1Y ronu was given after rill' completion 
of eradication therapy. Assessment of drug compli
ance was based on the parent's reports. 

H. pylori Tests
 
Prcrrearmenr infection with f-f. pylori was con

firmed by culture, urease test, and histological ex

amination (hernntoxyiin-cosin and Giernsa srains) of 
gastric antral biopsies and determination of serum 
H. pylori-rgG antibody using an enzyme immuno
assay lSI. We did not evaluate bacterial resistance 
to antibiotics. A pretreatment IIC-urea breath test 
was also performed. Breath samples were collected 
at baseline, and 10,20, 30, and 40 min after ad
ministration of IIC-urea (3 rug/kg, maximum dose: 
100 mg). Based on the results of our biopsy-based 
tests (culture, urease test, and histology), delta 
IIC ;;. 4.5 per mil was considered positive for gas
tric urease activity. If two or more pretreatment 
tests gave a positive result, the patient was consid
ered to be infected with H. pylori. The effect of 
eradication therapy W~lS evaluated based on upper 
gastrointestinal endoscopy and biopsies (H. pylori 
culture and histology) and a IIC-urea breath test 
4-8 weeks after the completion of therapy. H. py
lori was considered to be eradicated if all results 
of these three rests were negative. 

Results 

H. pylori Eradication 
Posttreatment tests demonstrated rhar H. pylori was 
eradicated in 13 of 15 patients (87%). ln a 3-year
old patient with nodular gastritis and an l l-year
old patient with duodenal ulcer, f-l. pylori was not 
eradicated. Side-effects were reported in five pa
tients (33%): diarrhea in three patients, an altered 
taste sensation in one patient, and diarrhea and an 
altered taste sensation in one patient. Although 
loose or watery stools (1-5 times per day) occurred 
on days 2-4.of eradication therapy in these four pa
tients, the symptoms subsided during therapy or irn
mediately after its completion. Discontinuarion of 
therapy was not required in any patient. All patients 
received the full drug regimen. Laboratory examina
tions including white blood cell counts, hemoglobin 
levels, platelet counts, hepatic and renal function 
tests, and urinalysis showed no abnormalities after 
completion of eradication therapy. 

Ulcer Healing and Symptomatic Relief 
The symptoms disappeared within several days af
ter the initiation of therapy in 12 of 13 ulcer pa
tients. Endoscopy performed 4-8 weeks after com
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pletion of therapy showed complete ulcer healing in 
these 12 patients (92%). In one duodenal ulcer pa
tient with persistent epigastric pain, in whom eradi
cation failed, the ulcer was unchanged in size four 
weeks after the therapy. This patient received a 
two-week course of alternative eradication therapy 
(lansoprazole 30 mg b.i.d., arnoxicillin 1000 mg 
b.i.d., and metronidazole 375 mg b.i.d.) followed 
by 30 mg of lansoprazole once-daily for another 
four weeks. Because it was thought that treatment 
failure might be associated with a clarithromycin
resistant strain or a short course of the regimen, a 
two-week course of eradication therapy including 
metronidazole was chosen. When a six-week course 
of the therapy ended, both ulcer healing and suc
cess of eradication were confirmed. Endoscopyrlso 
showed that antral nodularity improved or disap
peared in all six patients with successful eradication 
but did not improve in two patients with eradica
tion failure. The symptoms completely subsided 
during short-term follow-up in two patients with 
nodular gastritis alone including the patient with 
eradication failure. 

Before treatment, all patients had histologically 
moderate to severe gastritis with neutrophil infil
tration. After treatment, the number of inflamma
tory cells in the lamina propria and epithelial infil
tration of neutrophils were decreased, indicating a 
reduction in antral inflammation. However, lym
phoid follicles were detected even after the disap
pearance of antral nodularity. 

Discussion 

Antimicrobial agents commonly used in proton 
pump inhibitor-based regimens to eradicate H. py
lori include arnoxicillin, clarithrornycin, and met
ronidazole/tinidazole. Arnoxicillin and clarithrorny
cin have a low minimum inhibitory concentration 
(MIC) against H. pylori in vitro [23]. However, be
cause both drugs are maximally effective at a neu
tral pH, H. pylori is difficult to eradicate with mono
therapy with arnoxicillin or clarithromycin [23,24]. 
Lansoprazole and omeprazole weakly inhibit H. py
lori colonization; the MIC of lansoprazole is lower 
than the MIC of orneprazole [25]. Proton pump in
hibitors contribute to the eradication of H. pylori 
mainly by reducing gastric acidity via inhibition of 
the H..., K+ ATPase of parietal cells, thereby en
hancing the activity of antibiotics. 

It has been suggested that short-term eradication 
therapy without an antisecretory drug heals gastric 
ulcers [26] and duodenal ulcers [27]. Our findings 
support thi~ hypothesis, showing that ulcer healing 
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in children is more closely nssociatcd with eradica
tion of H. pylori than with lansoprazole-induced 
gastric acid suppression. Moreover, our results sug
gest that a major cause of H2 blocker- or proton 
pump inhibitor-resistant ulcers is H. pylori iufec
rion. In a 3-year-old pnricnr with cradicnriou fail
ure, dramatic disappearance of the symptom may 
have been caused by a suppressed infection of H. 
pylori with eradication therapy. Long-term follow
up study is required in this patient. 

Previous studies have shown that in children,;1 
2-week triple regimen of orueprazole, .unoxicillin 
and clarirhrornycin has an eradication rate of 92'X, 
[5]. Also, Dohil et al. reported a 93% success rare 
with a 2-week regimen containing omeprazole, cla
rithrornycin and metronidazole [61. Dual drug regi
mens are associated with eradication rates below 
80%, even when administered for 2 weeks and erad
ication rates vary among studies [3-51. In the present 
study, the eradication rates in our one-week regi
men were comparable to those obtained in the 
2-week regimen used in the previous studies 15,6). 
Furthermore, no serious side-effects were found in 
our study, although the doses of the regimen were 
about twice as high .1S the usual clinical doses. Our 
findings suggest that in children with H. pylori in
fection, a one-week eradication regimen might be a 
better choice with regard to drug compliance, safety, 
and cost effectiveness than longer regimens. One
week eradication therapy not only eradicates fl. 
pylori but also heals active ulcers. If the ulcer does 
not heal within 8 weeks after completion of eradi
cation therapy or if symptoms persist, repeat test
ing for H. pylori should be performed as eradica
tion failure may be a cause. 

Resistance to antimicrobial agents is an important 
problem in eradication failure [281. Metronidazole
resistant strains are common, although the incidence 
varies between developing and developed countries. 
Much less than metronidazole, some strains have 
resistance against clarirhromycin [24]. There is a 
possibility that eradication failure in two patients 
was related to H. pylori strains resistant to clarirhro
mycin. However, we did not examine bacterial re
sistance to antibiotics. Because clarithromycin is 
routinely administered to children with various in
fectious diseases, such as respiratory tract infec
tions, the incidence of resistant strains is expected 
to increase. Therefore, it may be necessary to re
place clarithromycin with another antibiotic in erad
ication regimens in the future. 

A positive H. pylori test within [2 months of 
completion of eradication therapy probably repre
sents recrudescence of a suppressed H. pylori in
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fection, not reinfection [29J. There are no highly 
sensitive tests for the early confirmation of H. py
lori eradication. To confirm "true" eradication, a 
I3C-urea breath test should be performed 6-12 
months after therapy. In patients with successful 
eradication, the serum H. pylori IgG antibody titer 
decreases significantly at 1 month after eradica
tion therapy and decreases gradually thereafter 
[5]. Therefore, a serological test is a useful comple
mentary method for the long-term assessment of 
H. pylori eradication. 
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