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Background: Some studies have shown efficacy of levofloxacin containing
quadruple therapy for the first-line treatment of H. pylori, especially in regions of
high clarithromycin, metronidazole, and levofloxacin resistance. There have been no
studies about the efficacy of levofloxacin-containing quadruple therapy for the first-line
treatment of H. pylori infection.
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Methods: A total of 98 naïve patients with H. pylori infection received a levofloxacin
containing quadruple therapy, RBAL (rabeprazole 20 mg, b.i.d., bismuth subsalicylate
525 mg, b.i.d., amoxicillin 1 g, b.i.d, levofloxacin 500 mg, once daily). The primary
outcome was the eradication rate in the intention-to-treat (ITT) and per protocol (PP)
analysis.
Results: The eradication rates of the levofloxacin containing quadruple therapy
using PP analysis were 92.7%%, and 89.9%, using ITT analysis (p<0.05). Side effects
occurred in patients (38.2%), but not serious. The compliance rate more than 90% of
the levofloxacin-based quadruple therapy was 89.9%.
Conclusion: Efficacy of levofloxacin containing quadruple regimen was high
with mild side effects and high medication adherence. Hence, this regimen should be
considered the first-line therapy for H. pylori infection.

Introduction
Treatment for H. pylori infection still challenges. Despite early
successes, clarithromycin triple therapy and levofloxacin triple
therapy regimens are not very effective at eradicating H pylori [1],
due to an increase in antibiotic resistance of H. pylori, specifically
clarithromycin, metronidazole and levofloxacin. In our country, the
resistance to these three antibiotics is very high, respectively 42.4%,
76.1% and 41.3% [2]. In areas with high rates of clarithromycin
and metronidazole resistance in our country (> 15%), the
4-drug regimen with bismuth and the 3-drug regimen containing
levofloxacin is recommended by most guidelines in the world as
a first-line regimen. first. However, the bismuth 4-drug regimen
has many side effects and the effectiveness of the 3-drug regimen
containing levofloxacin is not high. Recently, several studies have

shown that a levofloxacin triple therapy regimen combined with
bismuth (a four-drug regimen containing levofloxacin) increases
the efficacy of H.pylori eradication for the first time in a triple-drug
regimen with levofloxacin [3,4]. There are no studies evaluating the
effectiveness of levofloxacin 4-drug regimens for the first treatment
of H.pylori infection in our country. Therefore, we carry out this
study with the following objectives: H. pylori eradication rate of
levofloxacin 4-drug regimen, and incidence of side effects and
treatment adherence of a 4-drug regimen containing levofloxacin

Material and Methods

Patients (patients) diagnosed with H. pylori infection are
indicated for treatment and have not been previously treated at
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the gastroenterology clinic of the University Hospital of Medicine
and Pharmacy at Ho Chi Minh City University of Medicine and
Medical University Clinic Faculty Pham Ngoc Thach Ho Chi Minh
City. Sampling criteria: Patients 18 years of age and older diagnosed
with H. pylori infection, who have never been treated before, using
either of the following two methods: Fastest urease (CLO test)
positive -Test breath C13 (C13 urea-breath test) positive Exclusion
criteria - Stomach cancer (diagnosed with endoscopy with or
without pathology) - Severe medical conditions: decompensated
cirrhosis, end-stage chronic kidney disease, severe heart failure,
COPD ... - Patients are using antibiotics other than those included
in the study regimen - Patients do not follow-up examination as
designed - Pregnant or lactating women. All patients treated with
RBAL regimens for 14 days included: rabeprazole (Pariet) 20 mg
twice daily, 30 to 60 minutes, levofloxacin (Tavanic) 500 mg / day,
amoxicillin 1000 mg twice daily, bismuth subsalicylate ( Ulcersep
262.5 mg) or colloidal bismuth subcitrate 120 mg (Trymo 120mg)
2 capsules twice daily.
Monitor and check for H. pylori after treatment: Patients are reexamined after 2-4 weeks to evaluate side effects and adherence.
Check H. pylori infection status after 4-8 weeks of treatment with
rapid urease test (CLO test) or C13 breath test (C13 urea-breath
test). The patient did not take any other antibiotic or bismuth for
at least 4 weeks, proton pump inhibitor for at least 2 weeks and H2
receptor antagonist for at least 1 week before re-checking for H.
pylori infection. Compliance assessment: <50% of nonconforming
drugs were excluded from the study, 50- <80% poor compliance,
≥80% of good adherence, patients with compliance ≥ 80% were
classified as subgroup. analysis according to research design (PP).
Data was analyzed using software of Stata 12, p <0.05 is statistically
significant. Use the χ2 test or calibrate Yate’s to compare 2 ratios.
Compare 2 averages by t test.

Results

Table 1: Study population characteristics.
Characteristics

N

%

Male

48

53,9

Age

42,24

13,19

Drinking habit

21

23,5

Smoking habit
Using NSAIDs

15
12

16,9
13,5

Between January 2019 and July 2019, we collected 89 previously
untreated H. pylori infections (Table 1). 89 patients were tested
to confirm H.pylori eradication were included in the researchoriented analysis (ITT) and the research design (PP). 07 patients
who received treatment <80% or re-examined not according to
the study design or taking additional antibiotics other than the
prescribed drug, were excluded from PP analysis. Thus, 82 patients
were analysed according to ITT. H. pylori eradication rates for ITT
and PP analysis were both high (Table 2). Black feces is the most

serious side effect, most side effects are mild and no patient has to
discontinue the drug due to side effects (Table 3). The compliance
rate ≥ 90% accounts for the highest rate (Table 4).
Table 2: H. pylori eradication effect.

According to
ITT

According to PP

N

n/N (%)

89

81/89 (89,9)

82

76/82 (92,7)

Table 3: Side effects of the regimen.

P
< 0,05

Side effects

N

%

Tired

22

24,7

Dizzy

18

20,2

Nausea

21

Constipation

17

Diarrhea

19

Black stool

41

Difficulty sleeping

25

Headache

12

Discontinue the drug due to side
effects

0

Total number of patients with
side effects

34/89

Table 4: Compliance of the regimen.

23,6
19,1

21,3
46,1

28,1
13,5
0

38,2

Compliance level

N

%

50 - < 80%

03

3,4

≥ 90%

80

89,9

80% - 90%
Total

Discussion

06
89

6,7

100

Recent meta-analysis studies show that the use of a tripledrug regimen containing levofloxacin as a first or relatively low
eradication [5]. According to this study, the 3-drug regimen
containing levofloxacin has a very low H. pylori eradication rate,
according to ITT is 77.3% and PP is 80.7%. The effectiveness of

levofloxacin triple therapy is lower than 80% in many countries and
so the study has concluded that this regimen is not recommended
when the levofloxacin resistance rate is 5-10% higher. Bismuth has
a long history of treating H. pylori because it works synergistically
with antibiotics and reduces bacterial load, so it increases the
eradication rate of this bacterium. More importantly, there is
no H. pylori resistance to bismuth, making bismuth a preferred
antibacterial agent for eradicating H pylori. Bismuth acts on H.
pylori through multiple mechanisms [6]: bactericidal by creating
complexes on cell walls and cytoplasm; reduces bacterial survival by
inhibiting enzymes such as urease, catalase, lipase, phospholipase
as well as inhibiting the synthesis of ATP and the adhesion capacity
of H. pylori, reducing the bacterial load in the stomach. Therefore,
the combination of bismuth for triple therapy with levofloxacin in
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some studies has shown an increase in H. pylori eradication rates
for the first time [3,4].

Similarly, in our study, levofloxacin 4-drug regimens had high
rates of first H. pylori eradication in patients on IIT and PP (89.9%
and 92.7%). Most patients in our study adhered to treatment very
well, the proportion of patients who adhered to the drug ≥ 90% was
88.7%. Most patients have mild side effects that do not affect the
course of treatment. The proportion of patients with side effects
was 38.2% with common side effects such as nausea, difficulty
sleeping and black stools, no patients complained of tendon pain.
Most of these side effects were mild and did not affect patient
adherence and no patient had to discontinue treatment due to side
effects. Levofloxacin 4-drug regimen is quite simple because it is
taken only twice a day, most of the side effects are mild compared to
bismuth 4-drug regimen. The 4-drug regimen containing bismuth
had to be taken 4 times a day and had more side effects such as
Tran Thi Khanh Tuong (2017), the rate of patients with quite high
side effects was 80.5% [7], similar to Đ. Resolution 81.93% [8].
Therefore, the compliance rate of patients ≥ 90% in these two
studies is lower than our study. In addition, carefully advising
patients before treatment about the effectiveness, possible side
effects of the regimen and advising patients to be encouraged
during timely treatment when necessary will help patients adhere
to treatment better.

Conclusion

H.pylori eradication effect of levofloxacin 4-drug regimen
is high, side effects are not much and patient compliance is high.
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Therefore, this regimen should be considered as the first regimen
for H.pylori infection.
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