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ORIGINAL ARTICLE

N Chiba, CP Marshall. Omeprazole once or twice daily with
clarithromycin and metronidazole for Helicobacter pylori eradi-
cation in a Canadian community practice. Can J Gastroenterol
2000;14(1):27-31.

BACKGROUND: Triple therapy for one week with omeprazole,
clarithromycin and metronidazole (OCM) is accepted worldwide
as a first line therapy for Helicobacter pylori eradication. It is un-
clear whether omeprazole needs to be given once or twice daily.
OBJECTIVES: To assess the efficacy and safety of these regimens
in a single-centre, Canadian practice.
METHODS: Histologically proven H pylori-positive patients
were treated for seven days with clarithromycin 250 mg bid and
metronidazole 500 mg bid, and randomly allocated to omeprazole
20 mg either once or twice daily in this open, cohort study. Endos-
copy with histology (two antrum and two body biopsies, Giemsa
stain) was done four weeks or longer after the pills were completed
to assess H pylori eradication.
RESULTS: Whether omeprazole was given once or twice daily,
eradication was high and the same in both arms. All-pa-

tients-treated eradication was 85% (39 of 46 in the omeprazole
once daily group and 41 of 48 in the omeprazole twice daily group)
and intent-to-treat eradication was 80% (39 of 49 in the
omeprazole once daily group and 41 of 51 in the omeprazole twice
daily group). Side effects were frequently seen, suffered by 65% to
69% of patients treated. However, these were mild and compli-
ance was high, with 94% of patients taking all of their pills. Mild
side effects included loose stools, taste disturbance, nausea, head-
ache and upper or lower gastrointestinal gas. Only one patient
(1%) from the omeprazole once daily arm stopped taking
metronidazole due to excessive perspiring.
CONCLUSIONS: In this community practice, OCM triple ther-
apy was effective whether omeprazole was given once or twice
daily. For those with financial constraint, omeprazole 20 mg once
daily can be considered. The regimens were well tolerated without
serious adverse events.

Key Words: Helicobacter pylori; Clarithromycin; Controlled clini-

cal trial; Eradication; Metronidazole; Omeprazole
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In 1993, Bazzoli (1) introduced the highly effective
Helicobacter pylori eradication regimen of omeprazole

20 mg once daily, clarithromycin 250 mg bid and tinidazole
500 mg bid for one week. However, tinidazole is not avail-
able in Canada. Since that time, many other studies using a
proton pump inhibitor (PPI) in combination with
clarithromycin and another nitroimidazole, metronidazole,
have been reported with consistent efficacy (2-6). The first
of these was the landmark MACH 1 study (2), which used
omeprazole 20 mg bid with clarithromycin 250 mg bid and
metronidazole 400 mg bid for one week to achieve 94.3%
eradication. Subgroup analysis of the Canadian patients in
this study demonstrated that results were the same as for the
European patients (7). In Canada, the 400 mg dose of
metronidazole is not available; however, the 500 mg dose is
as effective (8). Other PPIs such as lansoprazole (4,5) and
pantoprazole (6) have similar efficacy.

Due to its efficacy, European (9) and Canadian H pylori

consensus conferences (10) have recommended that triple
therapy with a PPI, clarithromycin and metronidazole be
one of the first line therapies for H pylori eradication. The
Mäastricht Consensus Report (9) considered tinidazole and
metronidazole to be interchangeable.

The omeprazole once daily dose has been used exten-
sively in combination with clarithromycin and tinidazole, in
contrast to studies using metronidazole where omeprazole
was mostly given twice daily. It is unclear and unknown
whether omeprazole needs to be given once or twice daily
when used in combination with clarithromycin and
metronidazole. Furthermore, in today’s financial climate, a
lower dose of omeprazole would help contain costs.

Thus, in this study, clarithromycin 250 mg bid was used
with metronidazole 500 mg bid, combined with omeprazole
20 mg either once or twice daily for one week to assess their
efficacies in eradicating H pylori in a single, Canadian, com-
munity-based gastroenterology practice.

PATIENTS AND METHODS
Patients were recruited from a single gastroenterology prac-
tice in Guelph, Ontario. Guelph has 94,000 inhabitants and
is located near several large academic medical centres. In this
community, it is not possible to culture H pylori and perform
antibiotic susceptibility testing. The nearest centre perform-
ing 14C urea breath tests is a large teaching centre in Hamil-
ton, Ontario, 45 km from Guelph. The 13C-urea breath test
was not readily available when this study was performed. The
study was approved by the ethics review committee of the
Guelph General Hospital.

Patients referred to the practice and subjected to endos-
copy for evaluation had two antral and two body biopsies to
confirm H pylori infection. Patients were invited to partici-
pate in this open cohort study if they were positive for
H pylori by histology using the Geimsa stain. All patients
gave written informed consent.

Patient diagnosis of inactive duodenal or gastric ulcer dis-
ease (considered collectively as peptic ulcer disease), gastro-
esophageal reflux disease and nonulcer dyspepsia were
recorded. Inclusion criteria were 18 to 80 years of age and
histologically proven H pylori infection. Patients who had
taken antibiotics in the previous month, females who were
pregnant or lactating, sexually active females in reproduc-
tive years who did not have adequate contraception and any
patient currently involved in another clinical trial were ex-
cluded. Eligible patients were randomly assigned in this un-
blinded, cohort study to one of two regimens – seven days of
treatment with clarithromycin 250 mg and metronidazole
500 mg bid in combination with omeprazole 20 mg, either
once or twice daily.

All patients were warned to avoid alcohol and to expect
potential side effects such as taste disturbance, nausea or
loose stools. Patients were encouraged to complete all their
medications and were informed that successful completion
of treatment would offer a greater chance of eradication suc-
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Oméprazole une ou deux fois par jour avec
clarithromycine plus métronidazole pour
l’éradication d’Helicobacter pylori dans une
pratique communautaire canadienne

HISTORIQUE : La trithérapie pendant une semaine à l’oméprazole,
clarithromycine et métronidazole (OCM) est acceptée partout dans le
monde comme traitement de première intention pour l’éradication
d’Helicobacter pylori. On ignore si l’oméprazole doit être administré une ou
deux fois par jour.
OBJECTIF : Évaluer l’efficacité et l’innocuité de ces schémas théra-
peutiques auprès d’un cabinet canadien.
MÉTHODES : Des patients avérés H. pylori-positifs à l’examen histo-
logique ont été traités pendant sept jours au moyen de clarithromycine 250
mg b.i.d. et de métronidazole 500 mg b.i.d. et d’une dose de 20 mg d’omé-
prazole administrée selon une assignation aléatoire, une fois ou deux fois
par jour dans le cadre de cette étude de cohorte ouverte. L’endoscopie avec
histologie (deux biopsies, une de l’antre et l’autre du corps de l’estomac,

colorées au Giemsa) a été effectué quatre semaines ou plus après le
traitement oral afin d’évaluer l’éradication d’H. pylori.
RÉSULTATS : Que l’oméprazole ait été administré une ou deux fois par
jour, l’éradication a été tout aussi élevée dans les deux groupes.
L’éradication chez tous les patients traités a été de 85 % (39 sur 46 dans le
groupe sous oméprazole 1 f.p.j. et 41 sur 48 dans le groupe sous oméprazole
b.i.d.). L’éradication selon l’intention de traiter a été de 80 % (39 sur 49
dans le groupe sous oméprazole 1 f.p.j. et 41 sur 51 dans le groupe sous
oméprazole b.i.d.). Les effets secondaires ont été fréquents, signalés par 65
à 69 % des patients traités. Par contre, il s’agissait de symptômes bénins et
l’observance thérapeutique a été élevée, 94 des patients ayant pris tous
leurs comprimés. Les effets secondaires, légers, ont entre autres été :
diarrhée, dysgueusie, nausées, céphalées et ballonnements au niveau du
grêle et du côlon. Un seul patient (1 %) du groupe sous oméprazole 1 f.p.j. a
cessé de prendre son métronidazole en raison de transpiration abondante.
CONCLUSION : Auprès de cette pratique communautaire, la
trithérapie par OCM s’est révélée aussi efficace, que l’oméprazole ait été
administré une ou deux fois par jour. En présence de restrictions
budgétaires, l’oméprazole 20 mg, 1 f.p.j., peut être envisagé. Les schémas
ont été bien tolérés, sans réactions indésirables graves.
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cess. Patients were reassessed at the end of drug treatment af-
ter one week to check compliance to medication by pill
count and record spontaneously reported side effects to med-
ications.

At least four weeks after the end of drug treatment, repeat
endoscopy with four gastric biopsies (two antral and two
body, Giemsa stain) was done to assess H pylori eradication.
H pylori had to be negative in all four specimens to be consid-
ered negative, and the pathologist was not aware of the drug
treatment given.

All patients who took at least one dose of medication
were included in a conservative intent-to-treat (ITT) analy-
sis, where all patients without final H pylori determination
were considered treatment failures. A more realistic, all-pa-
tients-treated (APT) analysis was also performed. In this
group, patients who may have been noncompliant with med-
ications were included as long as a final H pylori evaluation
was performed. In the per-protocol (PP) analysis, patients
who took less than 80% of any of the medications or had
taken confounding medications such as other antibiotics
were excluded. It was recognized a priori that to show statis-
tical equivalence between regimens, a sample size far larger
than is practically feasible would be required. All statistical
evaluations were done using Statistix for Windows 95 (Ana-
lytical software, Tallahassee, Florida).

RESULTS
A total of 103 patients were initially enrolled in the study. Of
these, 51 were in the omeprazole once daily arm and 52 were
allocated to the omeprazole twice daily arm. Three patients
were lost to follow-up immediately after the first visit and
were excluded because it was not known whether any medi-
cations had been taken. Two of these were from the
omeprazole once daily arm and one was from the omeprazole

twice daily arm. Thus, the total ITT population was 49 in the
omeprazole once daily arm and 51 in the omeprazole twice
daily arm. Demographic data were similar in both ITT groups
(Table 1). Patient diagnoses were not significantly different
by �

2 (P=0.23), and sex distribution was the same (P=0.43).
Three patients in the omeprazole once daily arm took all

their medications but did not have a final assessment and
were excluded from the APT analysis but included in the
ITT analysis. Reasons for drop out were that one patient was
too busy and refused any final assessment, one moved away
and the last was unreachable despite many attempts. Two
patients in the omeprazole once daily arm took only half of
their metronidazole pills by error. Because they were non-
compliant, they were excluded from PP analysis, but a final
assessment was available in both. H pylori was eradicated in
one and persisted in the other. The patient in whom H pylori

persisted was the only patient in this arm who had also re-
ceived previous treatment and had received omeprazole and
clarithromycin dual therapy.

Three patients in the omeprazole twice daily group who
took their medications were excluded from APT analysis be-
cause final assessment was not done. One woman developed
obstructive jaundice shortly after she completed her pills and
pancreatic cancer was subsequently diagnosed. Another pa-
tient developed diabetic foot ulcers and was admitted to a
hospital in another city; he was treated with confounding
antibiotics and developed Clostridium difficile diarrhea that
required treatment with metronidazole. The last patient felt
well and refused further assessment. Three patients were ex-
cluded from PP analysis – one for noncompliance because
only half the prescribed metronidazole was taken by error,
and the other two for protocol violations. One had a con-
founding, 10-day course of penicillin for a salivary gland in-
fection prescribed by a family practitioner, and the other had
persistent symptoms and was given another 10-day course of
omeprazole, clarithromycin and metronidazole by the family
practitioner.

Two patients in the omeprazole twice daily arm had been
treated previously, both with omeprazole, clarithromycin
and amoxicillin triple therapy. One had successful H pylori

eradication, while H pylori persisted in the other patient who
also took only half the metronidazole dose by error.
Eradication rates: Whether omeprazole was given once or
twice daily in combination with clarithromycin and
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TABLE 1
Demographics of patients treated for seven days with
clarithromycin and metronidazole plus either omeprazole
once daily (O1CM) or omeprazole twice daily (O2CM)

O1CM O2CM

Intent to treat 49 51

Diagnosis
Peptic ulcer disease
Nonulcer dyspepsia
Gastroesophageal reflux disease

17
21
11

25
20

6

Mean age, years (range) 52 (24-78) 55 (31-78)

Sex (male/female) 23/26 28/23

Took 100% of pills 46 (93.9%) 48 (94.1%)

Compliance with pills, mean
percentage of pills taken
(95% CI)

98.6
(96.9-100.5)

99.3
(98.3-101.3)

Exclusions from all-patients-treated
analysis (no final H pylori test)

3 3

All-patients-treated analysis 46 48

Exclusions from per protocol analysis 2 3

Per-protocol analysis 44 45

TABLE 2
Eradication efficacy of seven days’ treatment with
clarithromycin and metronidazole plus either omeprazole
once daily (O1CM) or omeprazole twice daily (O2CM)

O1CM n erad/n treated
(%, 95% CI)

O2CM n erad/n treated
(%, 95% CI)

ITT eradication 39/49 (80, 70-90) 41/51 (80, 71-90)

APT eradication 39/46 (85, 75-94) 41/48 (85, 76-95)

PP eradication 38/44 (86, 77-96) 39/45 (87, 77-96)

APT All-patients-treated; erad Eradicated; ITT Intent-to-treat; n Number of
patients; PP Per-protocol
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metronidazole for one week, the eradication efficacy was no
different between treatments (Table 2).
Side effects and safety: Side effects were reported spontane-
ously and not elicited through a structured questionnaire.
The frequency and type of side effects did not vary between
treatments (Table 3). At least one side effect was reported by
the majority (65% to 69%) of patients. The most commonly
reported side effects were loose stools and taste disturbance,
but these were minor and did not prevent completion of med-
ications. Overall, compliance with medications was excel-
lent, with 94% of patients able to complete 100% of their
pills (Table 1). Only one of 100 patients (1%) stopped taking
medications due to drug side effects. This patient had to stop
taking the metronidazole due to excessive perspiring after
completing 88% of the metronidazole. Laboratory parame-
ters assessed did not change significantly with drug therapy
(data not shown).

DISCUSSION
Whether omeprazole was given once or twice daily in combi-
nation with clarithromycin and metronidazole, this one-
week treatment regimen achieved 80% ITT, 85% APT and
86% to 87% PP H pylori eradication. Due to small sample size,
statistically significant differences may have been missed.
However, because the results were exactly the same in both
study arms, it is unlikely that clinically significant differences
were missed. These one-week results are similar to those of
our previously reported two-week omeprazole twice daily
results (11).

While mild side effects were frequent and seen in approx-
imately two-thirds of the patients, there was only one treat-
ment discontinuation (1%) due to metronidazole-induced
excessive perspiring. Overall, 94% of the patients took all
their medications. Three patients took only half their dose of
metronidazole by error. This problem arose because the pa-

tients were prescribed two 250 mg tablets twice daily; the
250 mg tablet is much less expensive than the 500 mg dose
and is automatically dispensed according to formulary by the
pharmacy. This error resulted in two of the three patients
continuing to be H pylori positive; thus, patients should be
instructed carefully to take all their medications.

In this community setting, the effects of antibiotic resis-
tance were not assessed because culture was not available. In
an American study (12), metronidazole resistance did not
predict treatment failure. Our centre participated in the
large, multicentre randomized controlled MACH 1 trial (2),
and all 12 of our patients treated with omeprazole, clarithro-
mycin, metronidazole (OCM) triple therapy had H pylori

eradicated. Although antibiotic resistance was not assessed,
the 100% success rate suggests that H pylori metronidazole
resistance may not necessarily predict treatment failure. Two
recently published Canadian studies have shown that base-
line H pylori metronidazole resistance is low at 11% (13) to
12% (14). These numbers are lower than the 18% to 38% re-
ported as abstracts (15,16), and may reflect an evolution in
the methods and definitions used to define metronidazole re-
sistance rather than a change in actual resistance patterns.

In contrast, recent evidence from the MACH 2 study sug-
gests that metronidazole resistance only slightly reduces the
efficacy of the OCM triple therapy from 95% to 76% (3).
Importantly, this study also showed that the addition of
omeprazole, ie, potent acid suppression, partially helped to
overcome metronidazole resistance (3). Thus, there may be
some rationale for favouring the greater acid suppression of
omeprazole twice daily versus the once daily dose in clinical
practice. In the MACH 2 study, omeprazole was given twice
daily and the dosage of metronidazole was 400 mg bid –
slightly lower than the 500 mg bid used in this study. This
may be relevant because there may be a dose response to
greater efficacy against resistant H pylori strains with higher
doses of metronidazole (17).

Clarithromycin resistance was not assessed in this study;
however, Canadian studies report that baseline clarithro-
mycin resistance is less than 3% (13,14,18) and as yet proba-
bly plays little role in affecting eradication efficacy.

In this community setting, biopsy-based methods are the
only methods readily available to assess H pylori status.
13C-urea breath tests are now commercially available, but
patients appear to be unwilling to to pay for them. Also, the
14C-urea breath test is available at a teaching centre 45 km
away, but the patients are reluctant to travel out of town.

A potential limitation of this study is that histology was
the only method used to define eradication. However, taking
two biopsies from both the antrum and the body of the stom-
ach, as was done in the present study, compared with
biopsying the antrum alone, is known to improve diagnostic
yield (19). In a study assessing diagnostic tests to define
H pylori eradication after treatment, taking four histological
biopsies as done in this study had high sensitivity (96.6%)
and specificity (100%) compared with a gold standard of a
true positive by a rigorous combination of immunohisto-
chemistry, culture, polymerase chain reaction and 13C urea
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TABLE 3
Side effects of seven days’ treatment with clarithromycin
and metronidazole plus either omeprazole once daily
(O1CM) or omeprazole twice daily (O2CM) (intent-to-treat
population)

O1CM (n=49) O2CM (n=51)

No side effects (%) 17 (35%)
95% CI 27-42

16 (31%)
95% CI 24-38

Stopped taking pills
due to side effects

1 (metronidazole
stopped due to

excessive perspiring)

0

Loose stools 14 12

Taste disturbance 12 18

Nausea 9 8

Headache 9 9

Upper gastrointestinal
gas

5 4

Lower gastrointestinal
gas

4 4

Thirty-two patients in the O1CM group had 77 side effects, and 35 pa-
tients in the O2CM had 78 side effects
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breath test (20). Furthermore, the Geimsa stain as used in
this study “may be the preferred technique for confirming
H pylori infection, due to its accuracy, low cost and technical
ease of preparation” (21). While no single stain is a perfect
gold standard, histology as performed in this study is thought
to be a practical and adequate method to define H pylori

eradication. In some centres, a rapid urease test of biopsy
samples may also be done to confirm H pylori eradication.

CONCLUSIONS
OCM triple therapy for one week is a convenient, twice daily
regimen, well tolerated with high compliance and effective
in community practice despite concerns about metronidazole
resistance. How much H pylori antibiotic resistance actually
affects the ‘bottom line’ of treatment success needs to be as-
sessed in a future, prospective, community-based clinical
trial.

For patients with financial constraint, omeprazole once
daily appears to be as effective as twice daily dosing, al-
though there may be a theoretical rationale for favouring the
twice daily dose. Patients should be cautioned to look care-
fully at the metronidazole prescribed to make sure that both
250 mg doses are taken twice daily.
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