
ORIGINAL ARTICLE

Manuscript received: 21.03.2012 Accepted: 17.04.2012

Turk J Gastroenterol 2013; 24 (4): 316-321
doi: 10.4318/tjg.2013.0509

Address for correspondence: Arzu T‹FT‹KÇ‹
Ac›badem University School of Medicine, Department of
Gastroenterology, Istanbul, Turkey
E-mail: arzutiftikci@hotmail.com

A multicenter, randomized, prospective study of
14-day ranitidine bismuth citrate- vs. lansoprazole-

based triple therapy for the eradication of
Helicobacter pylori in dyspeptic patients

Erol AVfiAR1, Arzu T‹FT‹KÇ‹2, fiule POTURO⁄LU3, Yusuf ERZ‹N4, Ozan KOCAKAYA1, Dinç D‹NÇER5,
Bulut YILDIRIM6, Sefa GÜL‹TER7, Cansel TÜRKAY8, U¤ur YILMAZ9, Mehmet Derya ONUK10, 

Cengiz BÖLÜKBAfi11, Ender ELL‹DOKUZ2, Ahmet BEKTAfi12, Güralp TAfiAN13, Necip AYTU⁄14, 
Yüksel ATEfi15, Sabahattin KAYMAKO⁄LU3

Department of 1Gastroenterology, Marmara University School of Medicine, ‹stanbul

Department of 2Gastroenterology, Ac›badem University School of Medicine, ‹stanbul

Department of 3Gastroenterology, ‹stanbul University, ‹stanbul School of Medicine, ‹stanbul

Department of 4Gastroenterology, ‹stanbul University Cerrahpafla School of Medicine, ‹stanbul

Department of 5Gastroenterology, Akdeniz University School of Medicine, Antalya

Department of 6Gastroenterology, ‹nönü University School of Medicine, Malatya

Department of 7Gastroenterology, K›r›kkale University School of Medicine, K›r›kkale

Department of 8Gastroenterology, Fatih University School of Medicine, Ankara

Department of 9Gastroenterology, Baflkent University School of Medicine, Ankara

Department of 10Gastroenterology, Atatürk University School of Medicine, Erzurum

Department of 11Gastroenterology, Harran University School of Medicine, fianl›urfa

Department of 12Gastroenterology, Ondokuz May›s University School of Medicine, Samsun

Department of 13Gastroenterology, Göztepe Education and Research Hospital, ‹stanbul

Department of 14Gastroenterology, Maltepe University School of Medicine, ‹stanbul

Department of 15Gastroenterology, GATA Education and Research Hospital, Ankara

Background/aims: Proton-pump inhibitor- and ranitidine bismuth citrate-based triple regimens are the two recommended first-
line treatments for the eradication of Helicobacter pylori. We aimed to compare the effectiveness and tolerability of these two treat-
ments in a prospective, multi-centric, randomized study. Materials and Methods: Patients with dyspeptic complaints were recrui-
ted from 15 study centers. Presence of Helicobacter pylori was investigated by both histology and rapid urease test. The patients we-
re randomized to either ranitidine bismuth citrate 400 mg bid plus amoxicillin 1 g bid plus clarithromycin 500 mg bid (n=149) or
lansoprazole 30 mg bid plus amoxicillin 1 g bid plus clarithromycin 500 mg bid (n=130) treatment arm for 14 days. Adverse events
have been recorded during the treatment phase. A 13C urea breath test was performed 6 weeks after termination of treatment to as-
sess the efficacy of the therapy. Eradication rate was calculated by intention-to-treat and per-protocol analysis. Results: Two hun-
dred seventy-nine patients (123 male, 156 female) were eligible for randomization. In per-protocol analysis (n=247), Helicobacter
pylori was eradicated with ranitidine bismuth citrate- and lansoprazole-based regimens in 74,6% and 69,2% of cases, respectively
(p>0,05). Intention-to-treat analysis (n=279) revealed that eradication rates were 65,1% and 63,6% in ranitidine bismuth citrate-
and in lansoprazole-based regimens, respectively (p>0,05). Both regimes were well-tolerated, and no serious adverse event was ob-
served during the study. Conclusion: Ranitidine bismuth citrate-based regimen is at least as effective and tolerable as the classi-
cal proton-pump inhibitor-based regimen, but none of the therapies could achieve the recommendable eradication rate. 
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INTRODUCTION

It is now very well known that Helicobacter pylori
(H. pylori) infection plays an important role in the
pathogenesis of peptic ulcer disease, chronic gas-
tritis, maltoma and adenocarcinoma of the sto-
mach (1), and the eradication of this bacteria sig-
nificantly reduces the relapse of peptic ulcers (2-
5). Recently, it has been shown that H. pylori era-
dication may alleviate dyspeptic symptoms in 20-
35% of patients who have functional dyspepsia (6).
Currently, drug combinations with 80% eradicati-
on rate on intent-to-treat (ITT) analysis or with
90% eradication rate on per-protocol (PP) analysis
are approved as effective to treat H. pylori (7, 8).
Reported H. pylori eradication rate of ranitidine
bismuth citrate (RBC)-based triple therapy varies
between 77 and 98%, by PP analysis (9-10). Pro-
ton-pump inhibitors (PPI)-based regimens are ef-
fective in 68-95% of cases, by the same analysis
(10-11). In our region, the reported efficacy for
RBC-based triple therapy is between 58.9 up to
76.7% (12-14). This figures are somehow below the
accepted eradication rate. Nevertheless, the power
of the aforementioned studies is not enough to
conclude that RBC-based therapies are not effecti-
ve in our country. 

In this prospective, multi-centric, randomized
study, we aimed to compare the effectiveness and
tolerability of two different triple therapies, either
using PPI or RBC, in a bigger population that al-
lows concluding whether RBC-based eradication
regimen is valuable in Turkey. 

MATERIALS and METHODS 

Patient Population

From 15 study centers across Turkey, a total of
300 patients (132 male, 168 female) with H. pylo-
ri infection diagnosed by both invasive test (e.g.
rapid urease test) and pathology were assessed for
recruitment. All patients had dyspepsia defined as
persistent or recurrent upper abdominal pain or
discomfort over the preceding 3-month period in
accordance with the Rome III criteria. Patients
were excluded if they were under 18 years of age,
were pregnant, or had been taking aspirin, other
non-steroidal anti-inflammatory drugs (NSAIDs),
antibiotics, H2-receptor blockers, bismuth or PPIs
in the preceding 4 weeks. Patients with a history
of H. pylori eradication or gastric surgery were al-
so excluded. Any patient with current serious me-
dical condition such as severe pulmonary or liver
diseases, active malignancy, renal insufficiency
with serum creatinine >2.0 mg/dL, gastrointesti-
nal bleeding in the previous 12 weeks was exclu-
ded as well. After the exclusion of 21 patients, 279
patients were eligible for randomization. The
study protocol was approved by the Institutional
Review Board of the Marmara University Medical
School. Written informed consent was obtained
from all patients who participated in the trial. 

Diagnosis of H. pylori Infection

H. pylori infection was diagnosed by both rapid
urease test and histopathological examination of
biopsy samples. All patients had undergone upper
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gastrointestinal (GI) endoscopy and biopsy. One
antrum and one corpus biopsy samples were used
for rapid urease test, 2 antral and 1 corporal biopsy
samples were paraffin embedded, fixed, and stai-
ned with both H&E and Giemsa. An experienced
pathologist who was blind to all clinical informati-
on, including the rapid urease test results, exami-
ned the slices. Only patients who had H. pylori in
both diagnostic modality had been accepted as H.
pylori positive and were enrolled in the study. 

Treatment Design (Figure 1)

Patients were randomized to receive one of the fol-
lowing eradication therapies for 14 day:
RbAC–triple therapy regimen consisting of RBC
400 mg twice daily + amoxicillin 1000 mg twice
daily + clarithromycin 500 mg twice daily or
LAC–triple therapy regimen consisting of lansop-
razole 30 mg twice daily + amoxicillin 1000 mg
twice daily + clarithromycin 500 mg twice daily.
Randomization scheme was created by a compu-
ter, and all participants were assigned to one of
the treatment arms accordingly. During the treat-
ment period, the patients were allowed to take
only antiacid medication if they had symptoms; si-
de effects and symptoms were recorded in a diary
by the patients. At the end of the treatment peri-
od, an evaluation visit was performed. Patient
compliance was assessed by counting remaining
drug tablets. Adverse events were questioned, the
obtained verbal complaints were compared with
the patient diaries, and evaluation-visit cards we-
re filled in. Six weeks after completion of the as-
signed triple therapy, presence of H. pylori was
tested by urea breath test using Helicobacter Test

INFAI® kit (INFAI Institute for Biomedical Analy-
tics und NMR Imaging GmbH Universitats Str,
142, D-44799 Bochum, Germany).

Statistical Analysis Methods

Data were presented as median (range). Continuo-
us parameters were compared by student's t-test
and the Mann-Whitney U test, as appropriate. Ca-
tegorical variables were compared with χ2-test,
Fisher's exact test between treatment arms. A p-
value of <0.05 was considered statistically signifi-
cant. The ITT analysis included all patients who
had taken at least one tablet of drugs. However, in
the PP analysis, patients with poor drug compli-
ance (<75% intake of any study drugs) and defaul-
ters were excluded. To establish the sample size, it
was assumed that the eradication rate of the most
effective treatment was 95% and the least effecti-
ve was 80%. A two-sided test at the 5% significan-
ce level indicated that at least 100 patients in each
treatment group would be needed to reach a test
power of 90%.

RESULTS

Between June and November 2003, 300 patients
from 15 study centers across Turkey were recrui-
ted, and after exclusion of 21 (8 had antibiotics, 3
pregnant or lactating women, 3 had previous era-
dication history, 1 had gastric surgery, and 6 did
not consent), a total of 279 patients (123 male, 156
female) with an average age of 41,7 (range: 18-65)
years were enrolled to the study. 149 (68 male, 81
female) of them were randomized to RbAC group
and the remaining 130 (55 male, 75 female) recei-
ved the LAC treatment. Baseline demographic

FFiigguurree  11..  Study algoritm (RbAC: Ranitidine bismuth citrate, amoxicillin and clarithromycin. LAC: Lansoprazole, amoxycillin and clarit-

hromycin)
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and endoscopic characteristics of the two groups
were comparable as shown in Table 1. A total of 32
patients were excluded after randomization, of
whom 19 treated with RbAC and 13 with LAC be-
cause of various reasons (Table 2). 

Endoscopic Findings

Ninty three out of the 279 patients were found to
have peptic ulcer on upper GI endoscopy. The rest
of the patients had either normal endoscopic fin-
ding or gastritis of any type. After randomization,
52 of ulcer patients were placed in the RbAC and
41 of ulcer patients were placed in the LAC group. 

Eradication rates

ITT analysis (n=279) showed that H. pylori was
eradicated in 65,1% of patients in the RbAC group
and in 63,6% of those in the LAC group (p>0,05)
(Figure 2). Eradication rates were 74,6% and
69,2% in the RbAC and LAC groups, respectively
(p>0.05), in PP analysis (n=247) (Figure 2). Despi-
te the fact the eradication rate seems numerically
higher in the RbAC group than in the LAC group,
the difference between eradication rates achieved
by the two treatment regimens was not statisti-
cally significant in either analysis. 

Compliance and Side Effects

Patient compliance was evaluated at the first vi-
sit. All of the participants complied with the sug-
gested treatment, except three patients in each
treatment arm who did not take their antibiotics

at the prescribed dose. Similar number of patients
reported side effects in both treatment groups
(Table 3). The most common side effects were tas-
te disturbance, loose stool/diarrhea, malaise, and
dark stools. There were no morbidity that require
hospitalization or mortality related to the treat-
ment. 

DISCUSSION 

Triple therapy with a PPI or a RBC combined with
two antibiotics for more than one week is the most
widely accepted choice of various H. pylori eradi-
cation regimes (7). RBC possesses both the anti-
secretory activity of ranitidine and mucosal pro-
tective and anti-H. pylori effect of bismuth salts
(15-17). Combination of RBC and one antibiotic is
found to be very effective in H. pylori eradication,
even though antibiotic therapy should last for 2
weeks (18). Laine et al. reported that a 14-day re-
gimen of RBC, clarithromycin and amoxicillin ac-
hieved eradication of H. pylori in over 90% of the-
ir patients (19). The effectiveness of RBC and cla-
rithromycin combination has been investigated by
several other authors and reviews reveal a very
encouraging mean eradication rate of 76% (ITT
analysis) (18). One head-to-head comparative
study has demonstrated that RBC is better than
PPI when co-prescribed with clarithromycin (20).

In our trial, H. pylori eradication rate was 65,1%
in the RbAC group and 63,6% in the LAC group
(p>0,05) in ITT analysis. This figures were 74,6%
and 69,2% for RBC- and lansoprazole-based regi-
mens, respectively (p>0,05) in PP analysis. Even
though RBC seems to be a little more effective, dif-
ference obtained by any of the analysis methods
did not reach statistical significance. Keeping in
mind that the generally accepted minimum suc-

RbAC LAC
No. of patients 149 130

Mean age: years (range) 40,9 (18-62) 42,6 (19-64)

Male/Female 68/81 55/75

Presence of ulcer 52 (34,9%) 41 (31,5%)

Table 1. Baseline demographic data and endoscopic
findings in the two study groups

RbAC: Ranitidine bismuth citrate, amoxicillin and clarithromycin.
LAC: Lansoprazole, amoxycillin and clarithromycin.

RbAC LAC
Lost the follow-up 10 7

Discontinuation of drugs 3 3

Pregnancy 0 1

Protocol violation 6 2

Total 19 13

Table 2. Reasons for exclusion from per protocol po-
pulation

FFiigguurree  22..  Rates of H. pylori eradication in two treatment groups by

intention-to-treat (n=279) and per protocol analysis (n=247). 

RbAC: Ranitidine bismuth citrate, amoxicillin and clarithromycin.
LAC: Lansoprazole, amoxycillin and clarithromycin.

RbAC: Ranitidine bismuth citrate, amoxicillin and clarithromycin.
LAC: Lansoprazole, amoxycillin and clarithromycin.
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cess rate of treatment regimens to cure H. pylori
infection is 80%, neither RbAC nor LAC group re-
ached an acceptable rate to eradicate H. pylori in
our study.

The success rates of the same regimens vary wi-
dely between different parts of the world. For ins-
tance, the ITT rates achieved in Hong Kong by
Sung et al. were 94% and 88% for RBC- and omep-
razole-based triple therapy regimens, respectively
(10), while Spinizi et al. reported their eradication
rates as 61% and 77%, respectively in Northern
Italy (9). From USA, Laine et al. reported their
eradication rate with RbAC as 92% and 96% by
ITT and PP analysis, respectively (19). The diver-
sity between communities and geographical areas
due to host and environmental factors requires
this combination to be tested in different commu-
nities. In our region, the efficacy rates of RBC-ba-
sed triple therapies are reported between 58.9 up
to 76.7% (12-14). The compliance of the patients
and the methods chosen to determine eradication
are also important factors. The eradication rates
we achieved in both groups are lower than those
reported in other parts of the world, but our re-
sults are similar to our regional reports. We did
not analyze H. pylori resistance and antibiotic
sensitivity in this study. Thus, we can only specu-
late that lower eradication rates that we achieved
reflect emerging antibiotic resistance (especially
resistance to clarithromycin) in Turkey (21). 

Patient compliance was good since only 6 of 279
patients discontinued the treatment in this study.

Adverse reactions, detected by face-to-face intervi-
ew at the first evaluation visit and by checking pa-
tient diaries filled out during the treatment phase,
were all mild and were similar to previously repor-
ted ones (23). Taste disturbance, the most frequ-
ently encountered complaint, was probably rela-
ted to clarithromycin, and the two groups had si-
milar rates of taste disturbance. Dark stool, a
well-documented side-effect of bismuth subcitrate,
was reported more frequently in the RbAC group.
In general, both regimens are well-tolerated by
most of the patients.

Reported efficacy of PPI plus amoxicillin plus cla-
rithromycin therapies are around 60% (13,22),
and this figure corroborates well our results.  

The major weakness of the current study is that it
evaluates patients with peptic ulcer and non-ulcer
dyspepsia together since it is well known that era-
dication success is somehow lower in patients who
have functional dyspepsia. Although the percenta-
ge of the patients who had peptic ulcer was simi-
lar in both treatment arms, still non-homogeneous
patient population may limit extrapolation of our
results.  

In conclusion, two weeks of RBC- or lansoprazole-
based triple therapies have similar efficacy to era-
dicate H. pylori infection and have similar tolera-
bility albeit none of them could achieve acceptable
eradication rate. Further studies searching for an-
tibiotic resistance and alternative therapies based
on those studies are needed. 

Mean Mean
RbAC duration (days) LAC duration (days)

Total number of patients 149 130

No. of patients reported side effects (%) 81 (54,4) 74 (56,9)

Taste disturbance (%) 44 (29,5) 2,8 42 (32,3) 3,1

Loose stool / Diarrhea (%) 28 (18,8) 5,3 31 (23,8) 4,9

Malaise (%) 12 (8,1) 4,8 10 (7,7) 4,7

Dark stool (%) 27 (18,1) 6,0 14 (10,8) 4,4

Nausea (%) 11 (7,4) 5,1 10 (7,7) 5,0

Others (%) 13 (8,7) 5,1 6 (4,6) 4,5

Total number of episodes 216 187

Table 3. Reported side effects during treatment

RbAC: Ranitidine bismuth citrate, amoxicillin and clarithromycin. LAC: Lansoprazole, amoxycillin and clarithromycin.
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