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Abstract.

Objective: To compare the efficacy and side effects of one-week triple therapy with

ranitidine bismuth citrate (RBC) 400mg bid, clarithromycin 500mg bid and

metronidazole 500mg bid, to two-week dual therapy with RBC 400mg bid and

clarithromycin 500mg bid for H. pylori infection in a randomized, clinical trial.

Methods: Patients (18-80 years) with a culture proven H. pylori infection were

randomized to one of these regimens. Side effects were scored on a semi-quantitative

scale. Endoscopy was performed at least four weeks after treatment. Antral biopsy

samples were taken for haematoxylin-eosine stain (HE), rapid urease test and culture

and corpus samples for culture and HE. Two weeks after the endoscopy a 13C-urea

breath test was performed. Eradication failure was defined as detection of H. pylori by

culture or by at least two other tests.

Results: 104 patients, 54 males, age 54±14, (36 duodenal ulcer, 16 gastric ulcer and 52

functional dyspepsia) were included. Gender, age, and diagnosis were comparable in

both groups. 14 of 52 patients in both triple and dual therapy, respectively, had

significant side effects, but all patients completed the course. Eradication results were

49/52 (94%, 95%CI: 84%-99%) and 50/52 (96%, 95%CI: 87%-100%) on intention to

treat analysis and 44/46 (96%, 95%CI: 85%-99%) and 48/49 (98%, 95%CI: 89%-100%)

on per protocol analysis for triple and dual therapy respectively.

Conclusions: Both regimens are very effective and well tolerated in the treatment of H.

pylori infection. The triple regimen has the advantage of being shorter.
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Introduction.

Ranitidine bismuth citrate (RBC) is a recently developed drug with acid suppressing,

mucosal protective, and anti-Helicobacter pylori (H. pylori) properties (1). Given twice

daily in combination with clarithromycin 500 mg during fourteen days, it effectively

eradicates H. pylori in infected patients (2-9). It has been suggested that this two-week

regimen can be shortened to one week, while maintaining or even improving its efficacy

by adding a second antibiotic, like metronidazole (9-11). So far, however, data on the

efficacy of a one-week RBC-based triple therapy regimen are limited.

In this study the efficacy and side effects of a two-week dual therapy regimen with RBC

400 mg bid and clarithromycin 500 mg bid, was compared with a one-week triple

therapy regimen of RBC 400 mg bid, clarithromycin 500 mg bid and metronidazole 500

mg bid in a two-center, randomized, open, clinical trial.

Patients and methods.

All patients aged between 18 and 80 years with a culture proven H. pylori infection

were eligible for the study if anti-H. pylori treatment was considered appropriate for

clinical reasons (12). Patients were excluded in case of erosive reflux esophagitis, or

complicated peptic ulcer disease, if they had undergone resective gastric surgery, if a

gastric ulcer proved to be malignant, or in the presence of other major disease. Other

reasons for exclusion were pregnancy or lactation, known allergy to one of the trial

medications, the use of interacting medication like gold, or the need for bismuth

containing medication, protonpump inhibitors, or antibiotics between endoscopy and the

start of trial medication.

All patients were examined with standard  Olympus endoscopes. Endoscopes and

biopsy equipment were disinfected with 2% glutaraldehyde between all endoscopic

procedures. At each endoscopy two antral biopsy specimens were taken for histologic

examination and one sample each for rapid urease testing and H. pylori culture.

Furthermore, two corpus biopsy samples were taken for histologic examination. After

treatment one corpus biopsy sample was taken for culture as well. The histological

slides were examined using the haematoxylin-eosine stain on paraffin embedded slides.

For rapid urease testing a home made unbuffered test was used (13), which was

considered positive if the color changed within one hour. H. pylori culture was

performed as described previously (14). Susceptibility for clarithromycin and

metronidazole was determined using the E-test (AB Biodisk, Solna, Sweden) (15) and



80

read after at least 3 days of incubation. A strain was considered metronidazole resistant

when the minimal inhibitory concentration (MIC) was above 8 µg per ml and

clarithromycin resistant when the MIC was above 2 µg per ml (16).

Patients were assigned at random to one of the two treatment regimens. One-week triple

therapy consisted of RBC (PyloridTM, Glaxo Wellcome B.V., Zeist, the Netherlands)

400 mg bid, clarithromycin (KlacidTM, Abbot B.V., Amstelveen, the Netherlands) 500

mg bid, and metronidazole 500 mg bid. Two-week dual therapy consisted of RBC 400

mg bid and clarithromycin 500 mg bid.

One to seven days after the end of treatment compliance to the prescribed treatment was

checked and the number of remaining pills counted. The patients completed a form on

which the side effects they experienced were scored. Their general tolerance to the

treatment was assessed using a semi-quantitative scale as described previously (17). The

patients assigning themselves to groups A or B were considered to have tolerated the

treatment well, while assignment to group C-E designated poor tolerance.

At least four weeks after the end of treatment a second endoscopy was performed and

biopsy samples were taken as described above. Two weeks later a 13C-urea breath test

was performed after an overnight fast, using 100 mg 13C-urea and 200 ml orange juice

as a test meal. The test was considered to be positive if the excess Delta 13CO2/
12CO2

after 20 or 30 minutes was above 5 parts per million.

Eradication failure was defined as the detection of H. pylori by culture or at least two

other tests. Eradication results were calculated on both per protocol (PP) and intention

to treat (ITT) analysis. PP analysis only considered the patients who took more than

90% of the trial medication, in whom all test results were available, and who did not

receive any other antibiotic treatment between the end of treatment and the 13C-urea

breath test. In ITT analysis all patients randomized for the study were included. If the

endpoints were not available the patient was considered a treatment failure (18).

Statistical analysis was performed using Fisher's exact test or Student's t-test when

appropriate. It was calculated that 50 patients were needed in each group to detect a

difference between percentages of 99% and 80% with a power of 80% and a

significance level of 5%. The study was approved by the Ethics Committees of both

hospitals and all patients gave written informed consent.
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Table 1. Characteristics of the patients treated with two ranitidine bismuth citrate based

regimens.

Triple Dual

Number of patients 52 52

Sexe ( males : females) 24 : 28 30 : 22

Age (mean ± standard dev.) 55 ± 14 53 ± 13

Gastric Ulcer 7 9

Duodenal Ulcer 20 16

Functional Dyspepsia 25 27

Results.

One-hundred and four patients were included. Fifty-two patients were treated with triple

therapy and 52 with dual therapy, respectively. There were no significant differences in

gender, age and endoscopic diagnosis between the two groups (table 1).

Six patients treated with triple therapy used antibiotics for other indications during the

follow up period. One of them refused the second endoscopy. In the other five patients

H. pylori was eradicated. One patient treated with dual therapy used extra antibiotics

and H. pylori was eradicated. In another patient treated with dual therapy a lung

carcinoma was diagnosed during follow up and a second endoscopy was not performed.

Finally, one patient treated with dual therapy took clarithromycin 250 mg bid instead of

500 mg bid but H. pylori was eradicated nevertheless. Eradication results are shown in

table 2.

 Table 2. Eradication results of two ranitidine bismuth citrate based regimens for H.

pylori infection.

triple therapy dual therapy

PP 44/46 (96%, 85-99%) 48/49 (98%, 89-100%)

ITT 49/52 (94%, 84-99%) 50/52 (96%, 87-100%)

Data are presented as number of patients eradicated / total number of patients

(percentage eradicated, 95% confidence interval).
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Table 3. Severity of Side effects of the one-week triple regimen compared to the two-

week dual regimen according to the judgement of the patient (16).

Triple Dual

A No side effects 11 (21%)  4 (8%)

B Slight discomfort, not interfering with daily

 activities

27 (52%) 34 (65%)

C Moderate side effects, sometimes interfering with

daily activities

10 (19%)  5 (10%)

D Severe side effects, working not possible  4 (8%)  9 (17%)

E Side effects severe enough to discontinue treatment  0 (0%)  0 (0%)

Good tolerance (groups A-B) 38 (73%) 38 (73%)

Poor tolerance (groups C-E)    14 (27%) 14 (27%)

The tolerance of the patients to both regimens is summarized in table 3. Fourteen

patients (27%) in each treatment group, experienced significant side effects (C-E), but

all completed the course. Side effects were alike in both groups and taste disturbance,

nausea and diarrhea were the most common ones.

Data on drug susceptibility of the H. pylori strains are shown in table 4. In nineteen

patients susceptibility testing was not possible due to fungal overgrowth or premature

strain death. One of the two patients in whom triple therapy failed was infected with a

metronidazole resistant and clarithromycin susceptible strain. In the other patient

susceptibility of the strain to both drugs was not known. The patient in whom dual
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Table 4. Data on susceptibility to clarithromycin and metronidazole.

Triple Dual

Sensitive to both drugs 22/22 32/33

Resistant to clarithromycin 2/2 0

Resistant to metronidazole 8/9 11/11

Resistant to both drugs 1/1 0

Susceptibility not known 11/12 5/5

Data are presented as number of patients eradicated / total number of patients (PP).

therapy failed was infected with a strain susceptible to both drugs. The patient infected

with a strain resistant to both drugs was successfully eradicated.

Discussion.

Nowadays, highly effective treatment regimens for the eradication of H. pylori are

available. Regimens with a successrate of less then 90% are, therefore, not acceptable

anymore (19,20). As in daily practice patients who refuse follow up tests are often

considered successfully treated, the Maastricht consensus conference concluded that in

clinical trials a regimen should have an eradication rate of more then 80% on ITT

analysis (12). Confirming previous studies, our study shows that the combination of

RBC and clarithromycin in a two-week regimen fulfils this requirement (2-9).

Moreover, it shows that a triple regimen with RBC, clarithromycin and metronidazole

for only one-week is as effective as this two week regimen. This is in accordance with

other recent studies (9-11).

As compliance of the patient to the prescribed regimen is one of the main factors

determining success (21), the ideal regimen lacks significant side effects and is short
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and simple. Both regimens are simple (all medication is taken bid) and our study shows

that they are well tolerated. None of the patients stopped the course due to side effects.

The second important factor determining treatment success is the susceptibility of the

strains to the used antibiotics (22).

While clarithromycin resistance is rare in the Netherlands (23), metronidazole resistance

is an increasing problem in our region (24). Our study, however, suggests that metro-

nidazole resistance has at the most only a minor effect on the efficacy of this RBC-

based triple regimen, but more data are needed.

In summary, this study shows that both two-week dual therapy with RBC 400 mg bid

and clarithromycin 500 mg bid and one-week triple therapy with RBC 400 mg bid,

clarithromycin 500 mg bid and metronidazole 500 mg bid are very effective in

eradicating H. pylori, and are well tolerated. In our study metronidazole resistance had

no effect on the efficacy of the treatment, both regimens are simple and are therefore

suitable as first line treatment.
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