
INTRODUCTION

Recommended treatments for first-line Helicobac-
ter pylori (H. pylori) eradication are short-term

proton pump inhibitor (PPI) or ranitidine bismuth
citrate (RBC)-based triple therapies consisting of
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Amaç: Son y›llarda Türkiye’de yap›lan çal›flmalarda, H.pylori
eradikasyon tedavilerinin baflar›s›n›n belirgin olarak azald›¤›
dikkati çekmektedir. Eradikasyon tedavilerinin baflar›s›n› etki-
leyen en önemli faktörlerden biri olan klaritromisin direnci art-
makta, bu nedenle de baflar›s› yüksek olan tedavilerin belirlen-
mesi giderek daha da önem kazanmaktad›r. Bu çal›flman›n
amac›, iki haftal›k ranitidin bizmut sitrat (RBS), amoksisilin
(A) ve klaritromisin (K) tedavisinin H.pylori eradikasyonunda-
ki etkinli¤inin ve K direncinin, eradikasyondaki rolünün de¤er-
lendirilmesidir. Yöntem: Üreaz testi ve histopatolojik yöntemle
H.pylori pozitif bulunan 45 dispeptik hasta çal›flmaya al›nd›. K
direnci, antral biyopsi örneklerinde real-time PCR yöntemi ile
çal›fl›ld›. Hastalara iki hafta süreyle, RBS: 2x400mg, A:
2x1000mg ve K: 2x500mg verildi. Tedavinin tamamlanmas›n-
dan en az bir ay sonra endoskopi tekrarland›. Antrum ve kor-
pustan al›nan biyopsilerde, üreaz testi ve histopatolojik yöntem-
le H.pylori araflt›r›ld›. Tüm örneklerde her iki testin de negatif
bulundu¤u hastalarda, H.pylori eradikasyonun sa¤land›¤› ka-
bul edildi. Bulgular: ‹ki hasta takipten ç›kt›. Kontrola gelen
43 hastan›n 22’si erkek, 21’i kad›n olup, yafl ortalamas› 46.3 ±
11.5 idi. Yirmi (%46.5) hastada hafif yan etkiler meydana gel-
di. Toplam 35 hastada (%81.4) H. pylori eradikasyonu sa¤lan-
d›. K direnci 26 hastada çal›fl›ld›. Bu olgulardan 10’u (%38.5)
K’e dirençli bulundu. K’e duyarl› olgular›n %81.3’ünde (13/16),
dirençli olanlar›n ise %80‘inde (8/10) H.pylori eradike edildi
(p>0.05). Sonuç: H.pylori eradikasyonunda iki haftal›k RBS-
A-K tedavisi, K direnci olan hastalarda bile oldukça etkilidir.
Bu sonuç, Türkiye’de H.pylori eradikasyonunda RBS-A-K kom-
binasyonunun tercih edilmesi gerekti¤ini düflündürmektedir.

Anahtar kelimeler: Klaritromisin direnci, Helicobacter pylori,
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Background/aims: Recent studies in Turkey have documented
the noticeably low success rates of H. pylori eradication. It has
become more important to identify the highly successful therapy
regimens since clarithromycin resistance, one of the most impor-
tant factors affecting the success rate of eradication therapies,
continues to increase. The aim of this study was to assess the ef-
ficacy of two-week therapy with ranitidine bismuth citrate
(RBC), amoxicillin (A), and clarithromycin (C) on H. pylori era-
dication, and the role of C resistance in eradication. Methods:
The study included 45 dyspeptic patients with H. pylori diagno-
sed by urease test and histopathological examination. C resis-
tance was studied by real-time PCR method on antral biopsy
specimens. All patients were treated with a two-week therapy
consisting of RBC: 2x400 mg, A: 2x1000 mg, and C: 2x500 mg,
daily. Endoscopy was repeated at least one month after the end
of the treatment. Presence of H. pylori was investigated by ure-
ase test and histopathological examination on antrum and cor-
pus biopsies. Eradication was considered when both tests were
negative for H. pylori in all specimens. Results: Two cases we-
re lost to follow-up. The average age of the remaining 43 pati-
ents (22 males, 21 females) was 46.3 ± 11.5 years. Mild side ef-
fects were encountered in 20 (46.5%) patients. Eradication was
achieved in 35 (81.4%) patients. C resistance was studied in 26
patients and was detected in 10 (38.5%) of them. H. pylori era-
dication rate was 81.3% in C-sensitive (13/16) and 80% in C-re-
sistant patients (8/10) (p>0.05). Conclusion: A two-week regi-
men of RBC-A-C is very effective for H. pylori eradication even
in C-resistant patients. These results suggest that RBC-A-C
combination should be preferred for H. pylori eradication in
Turkey.
Key words: Clarithromycin resistance, Helicobacter pylori,
ranitidine bismuth citrate, treatment



clarithromycin (C) and amoxicillin (A) or a nitro-
imidazole (1). However, recent studies have provi-
ded evidence that the success rates of such thera-
pies are clearly decreasing in Turkey (2, 3).

Antibiotic resistance is one of the major factors af-
fecting the outcome of eradication therapy for H.
pylori. This phenomenon has been particularly im-
portant in cases infected with C-resistant H. pylo-
ri (4, 5). In Turkey, resistance of H. pylori to C is
clearly increasing (6, 7). Therefore, it is very im-
portant to determine highly effective anti-H. pylo-
ri therapies for C-resistant patients. On the other
hand, RBC has been shown to be active in vitro
against both metronidazole- and C-resistant stra-
ins when given with these antibiotics (8, 9). In vi-
vo studies have also provided evidence that RBC-
based therapies are more effective than PPI-based
therapies in patients with C-resistant strains of
H. pylori (5, 10, 11).

The aim of this study was to investigate the H.
pylori eradication rate using two-week therapy
with RBC-A-C, and to assess the impact of C resis-
tance on the efficacy of the treatment.

MATERIALS AND METHODS

Forty-five patients with dyspepsia of at least
three-months’ duration in whom upper endoscopy
was performed and H. pylori infection was detec-
ted by urease test and histopathologically were
included in the study. Patients with previous tre-
atment for H. pylori infection, gastric resective
surgery or vagotomy, gastric outlet obstruction,
pregnancy, and the use of non-steroidal anti-inf-
lammatory drugs, corticosteroids, PPIs, bismuth
or antimicrobial agents in the last four weeks we-
re excluded from the study. Further exclusion cri-
teria were the presence of severe concurrent dise-
ase (cardiac, renal, hepatic, neurological, pulmo-
nary, metabolic, hematological or endocrine, and
suspected or confirmed malignancy), and breast
feeding.

Three gastric biopsies from both antrum and cor-
pus regions were taken and assessed for H. pylori.
Two biopsies of each region were sent to the Pat-
hology Department and assessed histopathologi-
cally after staining with hematoxylin-eosin and to-
luidine blue. The other antrum and corpus biopsi-
es were used for rapid urease test. H. pylori infec-
tion was diagnosed when both urease test and his-
topathologic examination were positive for H.
pylori. The patients were asked to take RBC (400

mg b.i.d) + A (1000 mg b.i.d.) + C (500 mg b.i.d.) for
two weeks. At the end of the treatment, all the pa-
tients were seen and the drug boxes were monito-
red to determine number of pills used. Adverse
events were recorded. Endoscopic examinations
with three biopsies from antrum and corpus regi-
ons of the stomach were repeated at least one
month after the end of the therapy. Eradication of
H. pylori was considered when both urease test
and histopathologic examination were found to be
negative for H. pylori in all biopsy specimens. Sig-
ned consent was obtained from all participants.

C resistance was tested with real-time polymerase
chain reaction (PCR) technique. C resistance mu-
tations (A to G substitutions on the 2142nd and
2143rd nucleotide residues of 23s rRNA) were so-
ught with TaqMan probe technology. A commerci-
al kit was used (Roboscreen, Germany, Cat #
0204005301) with ABIPRISM 7000 (Applied Bi-
osystems, USA) thermal cycler. Endoscopic biopsy
samples were kept in phosphate-buffer-saline at -
80°C until studied. DNA extraction was performed
using Quiagen kit according to manufacturer’s
instructions; real-time PCR was also performed
according to manufacturer’s instructions. Briefly,
5 µl of extracted DNA, 0.5 µl of forward and rever-
se primers for 23s rRNA of Hp, 0.5 ml of mixture
of TaqMan probes for A2142G and A2143G muta-
tions and for wild type were completed to 20 µl
with reaction mixture. Cycling conditions consis-
ted of an initial denaturation at 95°C for 10 min,
followed by 40 cycles with denaturation at 95°C
for 30 s, annealing and extension at 60°C for 90 s
with a ramping time of 20°C/s. Fluorescence radi-
ated from TaqMan probes for the mutants or for
wild type was recorded during PCR procedures.
Resistant mutants or wild type bacteria were then
detected by observing respective fluorescence.

H. pylori eradication rates of the patients with
and without C resistance were compared statisti-
cally by Fischer’s exact test. A p value less than
0.05 was accepted as statistically significant. 

RESULTS

Forty-five patients enrolled in the study, and all
were included for the intention to treat (ITT) analy-
sis. Forty-three (95.6%) of them completed the pro-
tocol forming the basis for per protocol (PP) analy-
sis. Two (4.4%) cases were lost to follow-up. There
were 22 (51.2%) male and 21 (48.8%) female pati-
ents, and the average age was 46.3 ± 11.5 years. All
of the 43 patients had used the drugs completely.
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Duodenal ulcer (DU) was seen in 30.2% (n=13)
and erythematous gastritis in 69.8% (n=30; antral
gastritis in 14 and pangastritis in 16) of the pati-
ents on upper endoscopy. C resistance was studied
in 26 patients. Ten (38.5%) patients were found to
be C-resistant. Repeated upper endoscopy showed
that ulcers of all 13 patients with DU were comp-
letely healed. H. pylori eradication was achieved
in 35 patients (PP: 81.4%, ITT: 77.8%). H. pylori
was eradicated in 13 (81.3%) of 16 C-sensitive pa-
tients and in 8 (80%) of 10 C-resistant patients
(p>0.05) (Figure 1). None of the patients stopped
the treatment due to adverse events. Mild side ef-
fects, i.e. taste perversion, emesis, and diarrhea,
occurred in 16 (37.2%), 2 (4.6%), and 2 (4.6%) pa-
tients, respectively.

Similar results with one-week PPI-A-C triple regi-
men were also found in studies performed at the
Gastroenterology Department of Ege University
Medical School, with an eradication rate of 93.3%
in 1996 and of 47.1% in 2004 (3, 14).

It is known that the most important factor affec-
ting the success rate of H. pylori eradication the-
rapy is resistance to antibiotics, especially to C.
Success rates of H. pylori eradication therapy vary
between 0% and 48% with PPI-C-A/or metronida-
zole in C-resistant patients (5). Resistance to met-
ronidazole may not markedly affect the success ra-
te of eradication. Graham et al. reported that H.
pylori eradication rate of PPI-based regimens with
nitroimidazole was 90% in metronidazole-sensiti-
ve patients, while it only decreased to 75% in met-
ronidazole-resistant ones (15). Resistance to C has
been reported as 8-30% and to metronidazole as
15-66% in the world (16). In Turkey, resistance to
C was found to be 0% in 1998, with an impressive
increase to 48.2% in 2004 (6, 7). Thus, recent nati-
onal studies reporting the failure of H. pylori era-
dication therapies are not surprising when consi-
dering the impact of C resistance on the success
rate of eradication.

On the other hand, in vitro studies suggest a
synergistic activity between RBC and C. Osato et
al. showed a synergy between RBC and C with a
decrease of RBC minimal inhibitory concentrati-
ons (MICs) from more than 8 mg/L to less than 2
mg/L in 8 of 10 C-resistant H. pylori strains (9).
RBC can release bismuth, which has also been
shown to have moderate anti-H. pylori activity, in
the gastric mucosa (17). Level of bismuth concent-
ration achieved in the mucosa is very important
and markedly higher than the MIC. PPIs have an-
ti-H.pylori activity at high concentrations, which
are unlikely to be achieved in vivo (18). When used
together with a PPI, anti-H. pylori activity of C is
mostly due to an elevated pH, which decreases the
MIC of C, and possibly to decreased volume of sec-
retion, which may in turn increase the C concent-
ration (19, 20). Furthermore, in vivo studies sup-
port this condition. Megraud et al. reported eradi-
cation rates of 33% and 92% in C-resistant pati-
ents with omeprazole-C and RBC-C dual therapi-
es, respectively (11). Houben et al. reported that in
case of C resistance, a mean drop in efficacy of
56% was found for C-containing PPI-triple thera-
pies, while in contrast, for RBC combined with C
and nitroimidazole, no difference in efficacy was
found in case of C resistance (5). In a study of
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DISCUSSION

Recommended treatments for H. pylori eradicati-
on are PPI- or RBC-based regimens with C and A
or nitroimidazole (1). Triple regimens, particularly
with PPI, have been widely used and reported as
very successful. However, recent studies from
many countries have begun to report the failure of
these regimens (12, 13). H. pylori eradication the-
rapy with a PPI plus A and C is the most popular
treatment regimen in Turkey; however, success
rates of H. pylori eradication with PPI-based regi-
mens have been reported recently as being rather
decreased in Turkey as well. A meta-analysis by
Kaday›fç› et al. documented that average H. pylo-
ri eradication rate with PPI-based triple regimens
was 84% in 1997, decreasing to 55.3% in 2004 (2).

Figure 1. H. pylori eradication rates of the patients according to

clarithromycin resistance
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Bago et al., H. pylori eradication rates of C-resis-
tant patients were found to be 40% and 80% with
omeprazole-A-C and RBC-A-C therapies, respecti-
vely (10). In our study, treatment with RBC-A-C
resulted in an eradication rate of 80% in C-resis-
tant patients, which is similar to reported rates in
the literature. In Turkey, other studies using
RBC-A-C triple regimen performed by Avflar et al.
(21), Hatemi et al. (22), Alk›m et al. (23), and Ç›-
nar et al. (24) documented H. pylori eradication
rates as 74.6%, 76.7%, 87%, and 95.9%, respecti-
vely. The study by Ç›nar et al. is especially remar-
kable since the reported eradication rate is the
highest one among the studies published recently
in Turkey. However, C resistance was investiga-
ted in none of these studies.

In another study performed at the Gastroentero-
logy Department of Ege University Medical Scho-
ol, we found that H. pylori eradication rates in C-
resistant patients were 26.7% and 60% with one-
and two-week PPI-A-C triple regimens, respecti-
vely (3). These results were consistent with the re-
sults of the studies in the literature which menti-
on the low success rates of eradication therapies
with PPI-based regimens in C-resistant patients.

In conclusion, we have found that two-week the-
rapy with RBC-A-C is very effective for H. pylori
eradication in C-resistant patients. We suggest
that RBC-A-C combination should be used as a
first-line eradication therapy regimen since C resis-
tance has been progressively increasing in Turkey.

AYDIN et al.206

REFERENCES
1. Malfertheiner P, Megraud F, O'Morain C, et al. Current

concepts in the management of H. pylori infection -- the
Maastricht 2-2000 Consensus Report. Aliment Pharmacol
Ther 2002; 16: 167-80.

2. Kaday›fç› A, Büyükhatipo¤lu H, Koruk M, et al. Türkiye’de
H. pylori eradikasyonunda PPI, amoksisilin ve klaritromi-
sin tedavisinin etkinli¤i: meta-analiz. Turk J Gastroenterol
2004; 15 (Suppl 1): 5.

3. Ayd›n A, Önder GF, Akarca US, et al. Klaritromisine du-
yarl› ve dirençli olgularda bir ve iki haftal›k pantoprazol-
amoksisilin-klaritromisin tedavilerinin helicobacter pylori
eradikasyonundaki etkinli¤i. Turk J Gastroenterol 2004;
15 (Suppl 1): 151. 

4. Meyer JM, Silliman NP, Wang W, et al. Risk factors for He-
licobacter pylori resistance in the United States: the
SHARP Study, 1993-1999. Ann Inter Med 2002; 136: 13-24.

5. Houben MHMG, van de Beek D, Hensen EF, et al. A syste-
matic review of Helicobacter pylori eradication therapy --
the impact of antimicrobial resistance on eradication rates.
Aliment Pharmacol Ther 1999; 13: 1047–56. 

6. Ayd›n A, Büke Ç, Ak›ner C, et al. Helicobacter pylori’nin
klaritromisine duyarl›l›¤› azal›yor mu? Turk J Gastroente-
rol 1998; 9 (Suppl 1): 55. 

7. Önder GF, Ayd›n A, Akarca US, et al. Ülkemizde helicobac-
ter pylorinin klaritromisine direncinin real-time PCR yön-
temi ile araflt›r›lmas›. Turk J Gastroenterol 2004; 15
(Suppl 1): 40. 

8. Midolo PD, Lambert JR, Ken TG. Ranitidine bismuth citra-
te can overcome in vitro antibiotic resistance in Helicobac-
ter pylori. Gut 1997; 41 (Suppl 1): A12.

9. Osato MS, Graham DY. Ranitidine bismuth citrate enhan-
ces clarithromycin activity against clinical isolates of H.
pylori. Gastroenterology 1997; 112: A1057. 

10. Bago J, Halle ZB, Strinic D, et al. The impact of primary
antibiotic resistance on the efficacy of ranitidine bismuth
citrate- vs. omeprazole-based one-week triple therapies in
H. pylori eradication – a randomised controlled trial. Wien
Klin Wochenschr 2002; 114: 448-53.

11. Megraud F, Roberts F, Williamson R. Ranitidine bismuth
citrate can help to overcome Helicobacter pylori resistance
to clarithromycin in vivo. Helicobacter 2000; 5: 222-6.

12. Tankovic T, Lamarque D, Lascols C, et al. Clarithromycin
resistance of Helicobacter pylori has a major impact on the
efficacy of the omeprazole-amoxicillin-clarithromycin the-
rapy. Pathol Biol 2001; 49: 528-33.

13. Calvet X, Garcia N, Lopez T, et al. A metaanalysis of short
versus long therapy with a proton pump inhibitor, clarith-
romycin and either metronidazole or amoxycillin for tre-
ating Helicobacter pylori infection. Aliment Pharmacol
Ther 2000; 14: 603-9.

14. Ayd›n A, Ersöz G, Muso¤lu A, et al. Omeprazole based du-
al and triple therapies in the treatment of Helicobacter
pylori infection. Gut 1996; 39 (Suppl 3): A141.

15. Graham DY, deBoer WA, Tytgat GN. Choosing the best an-
ti-Helicobacter pylori therapy: effect of antimicrobial resis-
tance. Am J Gastroenterol 1996; 91: 1072-6.

16. McLoughlin R, Racz I, Buckley M, et al. Therapy of Helico-
bacter pylori. Helicobacter 2004; 9 (Suppl 1): 42–8.

17. Goodwin CS, Marshall BJ, Blincow ED, et al. Prevention of
nitroimidazole resistance in Campylobacter pylori by coad-
ministration of colloidal bismuth subcitrate: clinical and in
vitro studies. J Clin Pathol 1988; 41: 207-10.

18. Megraud F, Boyanova L, Lamouliatte H. Activity of lansop-
razole against Helicobacter pylori. Lancet 1991; 337: 1486.

19. Axon ATR. Helicobacter pylori therapy effect on peptic ul-
cer disease. J Gastroenterol Hepatol 1991; 6: 131-7.

20. Megraud F. Adjuvant therapy for Helicobacter pylori eradi-
cation: role of lansoprazole shown in clinical studies. J Clin
Gastroenterol 1995; 20 (Suppl 1): S24-7.

21. Avflar E, Kaymako¤lu S, Erzin Y, et al. Dispeptik hastalar-
da Helicobacter pylori eradikasyonunda 14 günlük raniti-
din bizmut sitrat bazl› tedavi ile lansoprazol bazl› üçlü te-
daviyi karfl›laflt›ran çok merkezli, randomize, prospektif
bir çal›flma. Turk J Gastroenterol 2004; 15 (Suppl 1): 57.

22. Hatemi ‹, Göksel S, Bal K, et al. Helicobacter pylori eradi-
kasyonunda 14 günlük ranitidin bizmut sitrat, amoksisi-
lin, klaritromisin kombinasyonunun etkinli¤i. Turk J
Gastroenterol 2004; 15 (Suppl 1): 148.

23. Alk›m H, ‹flcan M. Helicobacter pylori eradikasyonunda ra-
nitidin bizmut sitratl› ve proton pompa inhibitörlü kombi-
nasyonlar›n etkinli¤inin karfl›laflt›r›lmas›. Turk J Gastro-
enterol 2003; 14 (Suppl 1): 155. 

24. Ç›nar K, Soykan ‹, Özden A. The effect of Helicobacter pylo-
ri eradication in patients with functional dyspepsia: assess-
ment of different diagnostic tests. Turk J Gastroenterol
2004; 15: 159-63.


