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Abstract: Introduction: Helicobacter pylori are associated with both benign and malignant diseases of 
the upper gastrointestinal tract while the increasing antibiotic resistance to the standard triple therapy 
with PPI, Amoxicilline and Metronidazole has made alternative treatments necessary. The aim of this 
study was to assess the efficacy and safety of a quadruple therapy consisting of Bismuth Subcitrate, 
Levofloxacine, Amoxicilline and Esomeprazole. Methods: Between September 2015 and January 2016, 
we have analysed 76 patients found to be HP + via the rapid urea breathing test at the Clinical 
Emergency Hospital Sibiu. The patient mean age was 38 years, 54% were males and 46% females. 43 
patients were treatment naive and 32 patients had previous failed a course of triple therapy within the 
past year. Subjects were treated for 14 days with a combination of Bismuth Subcitrate 120mg QID, 
Levofloxacine 250mg BID, Amoxicilline 1000mg BID and Esomeprazole 20mg BID. Upon completion, 
subjects received another 14 days of Esomeprazole and Bismuth Subcitrate. Primary endpoint was HP 
eradication rate, defined as one negative urea breathing test 28 days post-treatment. Results and 
discussions: HP eradication rates ranged between 92% in patients who had failed a previous course of 
triple therapy (n=32), and 94% in treatment naive patients (n=43). Twelve subjects (15,78%) reported 
mild adverse events, one subject had to discontinue the study due to these. Conclusions: A quadruple 
regimen of Bismuth Subcitrate, Levofloxacine, Amoxicilline and Esomeprazole produces a high 
eradication rate in both subjects who have previously failed the triple HP eradication regimen as well as 
in treatment naive patients. Hence, the quadruple regimen described here in offers an efficacious option 
both as rescue as well as initial treatment. 
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INTRODUCTION 
Helicobacter pylori (HP) are a spiral-shaped bacteria 

living in the stomach, in particular in the lower part of the 
stomach (antropyloric) and duodenum, in principle only in 
humans. It has a special ability to survive in an acidic medium 
with a pH of 1.5-2.5 corresponding to strong acids through a 
special adaptive mechanism. 

The stomach daily releases hydrochloric acid and 
enzymes able to digest any food that reaches this level. In 
addition, the acid environment acts upon microbes. For this 
reason, until the discovery of Helicobacter Pilory, the stomach 
was considered to be a sterile environment. Helicobacter Pylori 
develops in the mucus layer, a physiologic protection factor of 
the stomach towards the action of gastric juice. Also, it secretes 
an enzyme, urease, which converts urea from the digestive 
contents in bicarbonate, a substance playing the role of a base, 
which is consequently used to neutralize the acid. 

The appearance of gastritis or gastric ulcer is not in 
fact directly caused by bacteria, but by the inflammatory 
mechanisms triggered by its presence. Triggering these 
mechanisms and, depending on the intensity and duration of the 
process, brings about disease clinical aspects ranging from acute 
gastritis to peptic ulcers. 

Helicobacter is transmitted most frequently through 
the digestive system, through food and / or water contaminated 
with infected stool. 

The presence of Helicobacter pylori in the stomach is 
a risk factor for malignant gastric diseases. It can lead to 
adenocarcinoma, but also to gastric lymphoma. 

Consequently, the first logical therapeutic gesture 
especially in gastric lymphoma is the eradication of HP. 

The importance of the discovery of this microbe 
(especially in terms of revaluation of the gastric hypersecretory 
pathology) gave the Nobel Prize for medicine to its discoverers 
in 2005. 

The evolution of the eradication therapy ranges 
practically from the moment of its discovery until today being 
dependent on antibiotic resistance installed over the years. 

The importance of HP eradication is confirmed by 
recent studies that highlight the drastic decrease in infection in 
the current period. 

A wide range of antibiotics was used to eradicate HP, 
the condition of its use being the stability in acid environment. 
Recommended therapies varied until 1997, the year when at 
Maastricht, the European Helicobacter Study Group established 
the first combinations, which were considered optimal 
therapeutically.(1,2) 

The treatment regimens currently in use which have 
been shown to satisfy the criteria required above involve seven 
treatment days using a standard dose proton pump inhibitor, 
twice daily, and:  
• metronidazole, 400 mg twice daily/tinidazole, 500 mg 

twice daily, plus clarithromycin, 250 mg twice daily; 
• amoxicilline, 1000 mg twice daily, plus clarithromycin, 

500 mg twice daily (advisable when metronidazole 
resistance is likely); 

• amoxycillin, 500 mg three times daily, plus metronidazole, 
400 mg three times daily (advisable when clarithromycin 
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resistance is likely).(3) 
Standard doses of proton pump inhibitors are 

omeprazole (20 mg), lansoprazole (30 mg), and pantoprazole 
(40 mg). The evidence for use of these protocols comes largely 
from studies of seven day regimens with omeprazole. More 
recently there have also been data for similar regimens using 
lansoprazole and some smaller studies using pantoprazole. 

In the case of treatment failure, a re-treatment regimen 
should be selected after consideration of previous treatment or 
microbial sensitivities, or both. Additionally, there are 
supportive data that quadruple therapy (omeprazole plus classic 
bismuth based triple therapy) can be used in the event of failure 
of triple therapy. 

Previous revaluations in 2000 and 2005 put more 
emphasis on the particularities of the various groups of patients 
contaminated with HP. 

Finally, in 2012, the fourth meeting of the working 
group guides the eradication therapy after resistance installed 
following the administration of clarithromycin. There were 
discussions about a new triple therapy, in which levofloxacin 
replaces clarithromycin or reintroduction of metronidazole 
within treatment.(3) 

The issue of metronidazole lies in the resistance 
previous to the introduction of triple therapy earlier in 1997 in 
percentage of over 55% of Helicobacter Pylori strains. 
Nowadays, although the percentages are not maintained, given 
the discontinuation of metronidazole, there is expected a rapid 
increase in resistance with its reintroduction in the eradication 
therapy.(4,5) Therefore, theoretically, the aforementioned triple 
therapy would be preferable. This is the premise from which the 
idea of our evaluation has started. 

Experience of our clinic mentioned a resistance of 
about 46% of cases of positive HP pathology upon the 
administration of Clarithromycin. 

We also took into consideration the triple therapy 
association recommended for areas with high resistance to 
Clarithromycin of Bismuth Subcitrate. 

Bismuth Subcitrate has antibacterial action against 
Helicobacter pylori. In the mucus layer, after one dose, 
bactericidal concentrations of bismuth are being formed. 

Bismuth Subcitrate acts by the disintegration of the 
cell wall and counteracts certain pathogenic mechanisms of H. 
pylori germ by inhibiting bacterial urease, proteinase and 
phospholipase. 

Also, Bismuth Subcitrate, because of its colloidal 
properties, inhibits H. pylori adherence to submucosal cells.  

H. pylori eradication is accompanied by improving the 
histological picture and relieving gastritis symptoms. 

 
PURPOSE 

The aim of this study was to assess the efficacy and 
safety of a quadruple therapy consisting of Bismuth Subcitrate, 
Levofloxacine, Amoxicilline and Esomeprazole. 

 
MATERIALS AND METHODS 

Between September 2015 and January 2016, we have 
analysed 76 patients found to be HP + via the rapid urea 
breathing test at the Clinical Emergency Hospital Sibiu.  

43 patients were treatment naive and 32 patients had 
previous failed a course of triple therapy within the past year. 

Subjects were treated for 14 days with a combination 
of Bismuth Subcitrate 120mg QID, Levofloxacine 250mg BID, 
Amoxicilline 1000mg BID and Esomeprazole 20mg BID. Upon 
completion, subjects received another 14 days of Esomeprazole 
and Bismuth Subcitrate. Primary endpoint was HP eradication 
rate, defined as one negative urea breathing test 28 days post-

treatment.  
There were selected patients with gastroduodenal 

pathology without other pathological associations. 
There were included patients under complementary 

treatments. 
 

RESULTS AND DISCUSSIONS 
The patient mean age was 38 years, 54% were males 

and 46% females.  
Helicobacter pylori eradication rates ranged from 92% 

in a patient who had failed previous course of triple therapy (n = 
32), and from 94% in the naive patients (n = 43). Twelve 
subjects (15,78%) reported adverse events, but only one  
discontinued the study for an adverse event.  

A quadruple regimen of Bismuth Subcitrate, 
Levofloxacine, Amoxicilline and Esomeprazole produces a high 
eradication rate in both subjects who have previously failed the 
triple HP eradication regimen as well as in treatment naive 
patients. Hence, the quadruple regimen described here in offers 
an efficacious option both as rescue as well as initial treatment. 

Consequently, this treatment regimen has currently 
shown a good therapeutic option. It is expected the emergence 
of strains resistant to fluoroquinolones, which raises the question 
of tracking in time its effectiveness.  

Adverse effects, even if these were not significant in 
our study should be considered, especially antibiotic associated 
diarrhoea. 
 One option would be the probiotics association during 
the two weeks of antibiotics, although a nonstandard variant in 
therapeutic protocols. 
 

CONCLUSIONS 
Undoubtedly, the eradication of H. pylori remains a 

worthwhile goal to alleviate the burden of diseases caused by 
the complications of this infection, including dyspepsia, peptic 
ulcer disease, and gastric cancer. 
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