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Background: Helicobacter pylori is a common cause of gastritis, peptic ulcer disease, and
non-ulcer dyspepsia, and is also associated with gastric adenocarcinoma and mucosa asso-
ciated lymphoid tissue lymphoma. Despite being known about for more than 30 years,
finding an effective therapeutic strategy against it remains a challenge.

Aim: There are no US studies evaluating the efficacy of a Levofloxacin based therapy for
H. pylori infection. We here intend to study the efficacy of Levofloxacin based triple
antibiotic regimen as compared to Clarithromycin based triple therapy and Bismuth based
quadruple therapy in our patient population.

Methods: This is a retrospective single center observational study. Patients with Helicobacter
pylori infection who underwent treatment for H. pylori with one of the three therapies, i.c.
Clarithromycin triple, Bismuth Quadruple or Levofloxacin triple, were included in the study and
the eradication rates were compared. The confirmation of the H. pylori was done 4 weeks after the
completion of anti-microbial therapy.

Results: A total of 177 individuals underwent the H. pylori treatment in our retrospective
review. Of these, 54% (n=97) of patients were treated with Clarithromycin based triple
therapy (Group 1), 35% (n=63) were treated with Levofloxacin based regimen (Group 2),
and the remaining 11% (n=17) were treated with Bismuth based quadruple therapy
(Group 3). The eradication rates were significantly higher in patients treated with
Clarithromycin based triple therapy as compared to Levofloxacin based triple therapy
and Bismuth quadruple therapy (78.3% vs 49.2% vs 41.1% P=0.001).

Conclusion: In conclusion, our study shows significantly lower eradication rates with
Levofloxacin triple therapy among a selected US population. Thus, it may not be a good first-line
therapy among this US population and the Clarithromycin based regimen may still be used
successfully.

Keywords: Helicobacter pylori, clarithromycin, levofloxacin, quadruple therapy, peptic
ulcer

Introduction
Helicobacter pylori (H. pylori) is a common cause of gastritis, peptic ulcer disease,
and non-ulcer dyspepsia, and is also associated with gastric adenocarcinoma and
mucosa associated lymphoid tissue lymphoma.' Despite being known for more
than 30 years, finding an effective therapeutic strategy against it remains
a challenge. Given the high morbidity associated with this disease, it is of para-
mount importance to utilize the most effective and potent eradication regimen.>*
The seroprevalence of H. pylori is about 80% in developing countries and
20-50% in developed countries.’ It commonly infects older people, and

Mexican Americans have the highest prevalence among all ethnic groups.”
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Treatment of H. pylori and its eradication is strongly
recommended due to the serious complications associated
with untreated H. pylori infection.® Several treatment regi-
mens have been utilized thus far for its eradication.
A Clarithromycin (CLA) based regimen to treat H. pylori
has been utilized for several decades and is one of the
commonly utilized first line therapies. The efficacy of the
CLA based therapy is affected by several factors, includ-
ing patient’s adherence, areas of bacterial colonization,
host CYP2C19 polymorphisms, gastric acid secretion,
and, most importantly, H. pylori resistance to CLA.”® Pre-
treatment antimicrobial susceptibility for the antibiotic
therapy has shown better H. pylori eradication rates, but
it is not yet the standard of care.’

CLA based therapies are currently recommended in
both the US and Europe, due to adequate eradication
rates of 75-80%,*'%!" but recently increasing CLA resis-
tance in western countries, estimated to be around 32% in
North America and 22% in Europe, is alarming.'”
A 25-30% CLA resistance significantly reduces the eradi-
cation rates.'>'* In a study from the US, Park et al'
reported H. pylori CLA resistance in excess of 20%,
resulting in significantly higher rates of treatment failure.
In the US, it is advised to utilize the regional H. pylori
antibiotic resistance data to guide the selection of empiric
first line therapy for H. pylori. Due to this heightened
concern for CLA based therapy failure, it is recommended
to use Bismuth quadruple or non-Bismuth quadruple, con-
comitant (Proton pump inhibitor, Amoxicillin, CLA and
a nitroimidazole) therapies or Levofloxacin (LEVO) based
regimens where CLA resistance is more than 15%.'¢

The efficacy of LEVO-based regimens as salvage ther-
apy after failure of the first line therapy has been shown
before.!”'® Increased efficacy of LEVO has been demon-
strated in countries out of the US.'"*' A study conducted
in Italy demonstrated superior eradication rates with
LEVO-based therapy as compared with CLA containing
therapy in areas with high prevalence of CLA-resistant but
low prevalence of LEVO resistant H pylori strains.?
There are no US studies, evaluating the efficacy of
a LEVO-based therapy for H. pylori infection. We here
intend to study the efficacy of a LEVO based triple anti-
biotic regimen as compared to CLA based triple antibiotic
therapy in our patient population.

Methods

This is a retrospective single center observational study.
The period of study was 12 months between July 1st, 2017

and June 30th, 2018. The study is performed in accordance
to the Declaration of Helsinki and is approved by the
Institution Review Board (IRB) of Bronx Care Hospital
Center. Due to the retrospective design of the study,
patient consent to review their medical records was not
required by the IRB. Patient data confidentiality was main-
tained at each and every step.

Patient Selection

The data was collected from the electronic medical records
of patients and tabulated in Microsoft Excel® (Microsoft
Corp, Redmond, WA, USA). Patients >18 years of age
who presented to our gastroenterology clinics, who were
diagnosed with Helicobacter pylori infection, had no prior
history of treatment for Helicobacter pylori treatment, no
recent antibiotic exposure within the preceding 8 weeks,
and underwent treatment for H. pylori with one of the
three therapies (CLA triple, Bismuth Quadruple, or
LEVO triple) were included in the study.

Patients who did not complete antibiotic therapy and
did not undergo a follow up testing after completion of
antibiotics were excluded from the study. The prescribing
physician at the index follow-up confirmed the antibiotics
compliance.

A total of 177 patients were finally included and divided
into three study groups based on the antibiotic regimen
utilized. We also collected data on the method of diagnosing
Helicobacter pylori, age, gender, comorbidities including
diabetes mellitus, hypertension, and smoking status. If an
upper gastrointestinal endoscopy was performed, the results
of the endoscopy were reviewed and recorded, especially the
presence of peptic ulcer disease.

Study Groups

In keeping with the primary objective of the study to
compare the efficacy of H. pylori eradication rates
among three first line therapies, patients were divided
into three groups.

Groupl: CLA triple therapy: Proton pump inhibitor +
CLA 500 mg twice daily + Amoxicillin 1 g twice daily for
14 days.

Group 2: LEVO triple therapy: Proton pump inhibitor
+ LEVO 500 mg once daily + Amoxicillin 1 g twice daily
for 14 days.

Group 3: Bismuth Quadruple therapy: Proton pump inhi-
bitor + Bismuth Subsalicylate 300 mg four times daily +
Tetracycline 500 mg four times daily + Metronidazole
500 mg three to four times daily for 14 days.
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Diagnosis of Helicobacter pylori Infection
Patients were diagnosed with H. pylori infection by one of
the following modalities:

1. Upper GI endoscopy with either biopsy showing
H. pylori or Campylobacter-like organism (CLO)
test positive using Kimberly-Clark® kit or both.

2. H. Pylori fecal antigen testing by enzyme immu-
noassay technique.

3. Urea breath test by BreathTek®.

Confirmation of Helicobacter pylori

Eradication

The confirmation of the H. pylori eradication was done 4
weeks after the completion of anti-microbial therapy. Fecal
H. pylori antigen testing was the preferred modality. If the
patient underwent interval follow-up gastroscopy, antral
biopsy for the pathology and the CLO were performed.
Two weeks of the proton pump inhibitor (PPI) abstinence
was observed prior to the evaluation for H. pylori
eradication.

Statistical Methods

Statistical analysis was performed with IBM SPSS version
1.0.0-2740 (Statistical Packages for the Social Sciences).
Frequencies and percentages were reported for categorical
variables. Mean and standard deviations were reported for
numerical continuous variables. Dichotomous variables
were compared by Chi-square analysis using the Pearson
test. Logistic regression analysis was used to find statisti-
cally significant predictors of H. pylori eradication therapy
failure. A two-tailed value of <0.05 was considered statis-
tically significant.

Results

A total of 177 individuals underwent the H. pylori treat-
ment in our retrospective review. A majority, 54% (n=97),
of patients were treated with the CLA based triple therapy
(Group 1). Thirty-five percent (n=63) were treated with the
LEVO based regimen (Group 2) and the remaining 11%
(n=17) were treated with the Bismuth based Quadruple
therapy (Group 3). The choice of antibiotic regimen was
guided by several factors including drug interactions with
other concurrent medications, patient preference, history
of active alcohol use, and baseline QTc interval on the
electrocardiogram. The CLA regimen was not favored in
the setting of significant CYP3A based medication

interaction.”® In patients with significant alcohol use, the
Metronidazole based regimen was not selected due to the
risk of a disulfiram like reaction and, in patients with
prolonged QTc, the LEVO regimen was not prescribed.

There was no statistically significant difference in the
demographic and the co-morbidities of the patient popula-
tion across three groups (Table 1). The mean ages of
individuals in Groups 1, 2, and 3 were 52.5 years, 50.4
years, and 56.8 years, with the female gender predomi-
nance accounting for 68%, 60%, and 75%, respectively.
The patients with hypertension (59%) and diabetes melli-
tus (41%) were more prevalent in Group 3, but the differ-
ence, as compared to the other groups, was not significant.
Active cigarette smokers were equally distributed in all
three groups. Upper Gastrointestinal Endoscopy was the
predominant modality utilized for H. pylori diagnosis. The
gastric biopsy histopathological findings were also com-
pared for all three groups. The lymphoid follicle finding
was the one most commonly seen; however, there was no
statistical significance among the three groups compared.

The eradication rates were significantly higher in
patients treated with CLA based triple therapy as com-
pared to LEVO based triple therapy and Bismuth quad-
ruple therapy (78.3% vs 49.2% vs 41.1% p=0.001). A total
of 87.6% (n=155) of patients underwent an upper GI
endoscopy, from which 20% (n=31) were noted to have
an ulcer. Among patients with gastric ulcers on endoscopy,
CLA based triple therapy had similar eradication rates as
compared to LEVO based triple therapy, but higher than
Bismuth quadruple therapy (75% vs 75% vs 0%, P=0.001)
(Table 2).

We did a logistic regression analysis to evaluate the
effect of demographics and various comorbidities on the
success of various H. pylori eradication therapies. Age
(OR=1.006, p=0.669), gender (OR=0.849, p=0.638), hyper-
tension (OR=0.751, P=0.475), diabetes mellitus
(OR=1.372, p=0.430), obesity (OR=0.854, p=0.616), smok-
ing (OR=1.918, P=0.146), and peptic ulcer disease
(OR=0.941, p=0.888) were not associated with failure of
treatment. There was also no effect of various gastric his-
tological changes on H. pylori eradication rates (Table 3).

A total of 63 patients did not achieve successful eradi-
cation of H. pylori after the first antibiotic course. Among
these, 33 patients underwent second therapy for H. pylori
eradication. Successful eradication rates were higher in
patients undergoing Bismuth quadruple therapy as com-
pared to LEVO based triple therapy (57.9% vs 35.7%,
P=0.208), although there was no significant difference
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Table | Baseline Demographics, Comorbidities and Methods of Helicobacter pylori Diagnosis in the Study Population

Characteristic CLA Triple Therapy LEVO Triple Therapy Bismuth Quadruple Therapy P-value
(N=97) (N=63) (N=17)
Age, years* 52.53+13.59 50.41+14.89 56.82+15.03 0.243
Gender, N (%) 0.670
Male 31 31.9) 22 (34.9) 4(23.5)
Female 66 (68.1) 41 (65.1) 13 (76.5)
BMI, N (%) 0316
<30 50 (51.5) 40 (63.5) 9 (52.9)
>30 47 (48.5) 23 (36.5) 8 (47.1)
Race, N (%) 0.001
Asian I (1.1) 3 (4.76) 0 (0)
African American 26 (26.8) 20 31.7) 4 (23.5)
Caucasian 21 (21.6) 3 (4.76) 4 (23.5)
Hispanic 49 (50.5) 37 (58.7) 9 (53)
Hypertension, N (%) 38(39.2) 25 (39.7) 10 (58.9) 0.301
Diabetes mellitus, N (%) 22 (22.7) 20 (31.7) 7 (41.2) 0.194
Smoker, N (%) 14 (14.4) 8 (12.7) 3(17.6) 0.866
Diagnostic modality 0.001
Upper Gl Endoscopy (EGD) | 96 43 16
H. pylori stool antigen | 18 |
Urea breath test 0 2 0
Histological changes
Lymphoid Follicles 21 21 6 0.881
Foveolar hyperplasia 14 7 3 0.852
Intestinal metaplasia 10 3 2 0.592
Note: * MeanzSD.
Table 2 Eradication Rates of Various Therapies
CLA Triple Therapy LEVO Triple Therapy Bismuth Quadruple P-value
(N=97) (N=63) Therapy (N=17)
Successful treatment — Overall (%) 76 (78.3) 31 (49.2) 7 (41.1) 0.001
Gastric ulcer on Endoscopy (%) 24 (24.7) 4 (6.3) 3(17.6) 0.001
Successful treatment in patients with 18 (75) 3 (75) 0 (0) 0.031
gastric ulcer (%)

that we attribute to the small sample size in the subgroup
analysis.
We combined the total

and second therapies in the three groups) and analyzed

sum of therapies (first

the overall eradication rates of all three therapies. CLA
based triple therapy, as compared to LEVO based triple
therapy and Bismuth quadruple therapy, had higher eradi-
(783% vs 46.7% vs 50%, P=0.001).
Interestingly the overall eradication rate was higher for

cation rates

Bismuth quadruple therapy as compared to LEVO based
triple therapy (Table 4).

We evaluated the factors associated with failure
of second therapies in our patient population. Patients
had a higher rate of second treatment success if they
were initially treated with Bismuth quadruple therapy as
compared to CLA triple therapy or LEVO triple therapy
(71.4% vs 40% vs 45.5%, P=0.378) although there was no
significant difference that we attribute to the small sample
size in the subgroup analysis.

There was no effect of age, gender, hypertension, dia-
betes mellitus, or smoking status on the eradication rates

of the second therapy (Table 5).
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Table 3 Logistic Regression Analysis of Factors Associated with
Successful Helicobacter pylori Eradication

Table 5 Logistic
Associated with Successful Second Therapy

Regression Analysis Evaluating Factors

Discussion

Helicobacter pylori infection is a known risk factor
responsible for the development of gastric ulcers and gas-
tric carcinoma. It is reported in several studies that eradi-
cation of H. pylori infection lowers the risk of peptic ulcer
recurrence and further decreases the risk of gastric
cancer.>* It is also seen that delaying H. pylori eradication
enhances the risk of peptic ulcer recurrence and gastric
malignancies.”® Thus, it is prudent to treat and eradicate
H. pylori infection promptly and appropriately to avoid
peptic ulcers and ulcer-associated adverse events.

H. pylori was first discovered by Robin Warren in 1979
and first cultured by Barry Marshall in 1982. Reports of
the first antibiotic treatment of H. pylori date to 1981,
when it was treated with Tetracycline. Several other anti-
biotics were eventually tried alone or in combination but
there was no consensus among physicians on the best
treatment strategy.’® It was not until 1994 that the
National Institute of Health brought together various
experts in the field to form a consensus for H. pylori
confusion

2 .
management.”’ Nevertheless, considerable

regarding management of H. pylori persisted until the

Variable Odds Ratio 95% CI P-value Variable Odds Ratio 95% CI P-value
Age 1.006 0.979-1.034 0.669 Age 1.002 0.932-1.076 0.967
Gender 0.849 0.429-1.680 0.638 Gender 1.246 0.147-10.558 0.840
Obesity (BMI>30) 0.854 0.462—1.581 0.616 Hypertension 1.517 0.174-13.240 0.706
Race 1.019 0.733-1.415 0911 Diabetes mellitus 1.065 0.125-9.086 0.954
Hypertension 0.751 0.343-1.647 0.475 Smoker 0.183 0.015-2.256 0.185
Diabetes mellitus 1.372 0.626-3.007 0.430
Smoker 1.918 0.797-4.617 0.146
Ulcer on EGD 0.941 0.405-2.186 0.888
European Helicobacter pylori Study Group (EHPSG) met

Histological changes in Maastricht, Netherlands and formulated the European

Lymphoid Follicles 1.403 0.722-2.724 0.318 . 30

Foveolar hyperplasia | 1.717 0.628-4.697 | 0292 consensus on H. pylori management.

Intestinal metaplasia | 1.289 0.376-4419 | 0.686 Standard triple antibiotic therapy including CLA,

Amoxicillin and a Proton pump inhibitor (PPI) has been
used worldwide very commonly since this first Maastricht
conference.”® Due to the increasing resistance of H. pylori
infection to the commonly used CLA-based regimen, the
initially set standard of achieving at least an 80% eradica-
tion rate has not been easy. Later studies have also shown
that eradication rates have declined to 71% in the US and
60% in Europe.®° Therefore, it has been recommended to
perform CLA sensitivity in populations with suspected
CLA resistance prevalence of 15-20%.*>°

In recent years it has been demonstrated that the
LEVO-based regimen can be used as an alternative agent
for the CLA-based regimen in areas of high CLA resis-
tance. The use of LEVO as a first-line therapy has also
been studied in many trials. The eradication rates of
LEVO-based triple therapy have been reported to be in
the range of 72-96%.”" Interestingly all these studies have
been conducted outside the US, with most being con-
ducted in European countries.>”> Cammarota et al*> con-
ducted the first prospective trial studying the efficacy of
LEVO-based triple therapy as a first-line therapy in
H. pylori management. They divided one hundred patients
into two groups based on Amoxicillin or tinidazole along
with PPI and LEVO. It was noted that both groups

Table 4 Efficacy of Second Therapy in Patients Who Failed Their First Therapy

CLA Triple LEVO Triple Bismuth Quadruple P-value
Therapy Therapy Therapy
Patients who underwent second therapy 0 14 19 0.001
Successful second treatment (%) 0 (0) 5 (35.7) Il (57.9) 0.208
Combined patients undergoing therapy (first and second 97 77 36 0.001
treatments)
Overall successful treatment (%) 76 (78.3) 36 (46.7) 18 (50) 0.001
Clinical and Experimental Gastroenterology 2020:13 submit your manuscript 29
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achieved high eradication rates with 92% and 90% in
intention to treat analysis, respectively. A German rando-
mized trial compared LEVO, Amoxicillin, and
Esomeprazole triple therapy with standard triple therapy,
and found an eradication rate of 87% with LEVO triple
therapy versus 84% following standard triple therapy.*
Gisbert et al*>*® conducted two prospective trials in
Spain with 64 and 75 patients using LEVO-based first
line therapy along with PPI or ranitidine, respectively.
They reported eradication rates of 84% and 83%, respec-
tively, in these two studies with good tolerability. A study
from the Netherlands using LEVO-containing triple thera-
pies together with Amoxicillin or CLA as a first-line
against H. pylori showed high eradication rates of 96%
and 93%, respectively.’’ Based on the prior European
studies showing high success rates with LEVO-based ther-
apy, the American College of Gastroenterology guidelines
recommended it as an option for the first line treatment of
H. Pylori.*® To date there have been no studies from the
US evaluating the efficacy of LEVO-based triple antibiotic
therapy and comparing it with other regimens including
CLA triple therapy and Bismuth quadruple therapy.>”
Also, the available information from North America
about H. pylori antibiotic resistance patterns is very
limited.”

Our study illustrated significantly higher eradication
rates among patients treated with CLA-based triple ther-
apy when compared with LEVO-based triple therapy and
Bismuth quadruple therapy (78.3% vs 49.2% vs 41.1%,
P=0.001). A large multicenter trial from six Latin
1,463, that

2-week CLA-based triple therapy yielded a higher eradi-

American countries, enrolling reported
cation rate of 82.2%.* This is consistent with our study
showing higher efficacy with CLA-based therapy. In 2007,
Graham et al* described the scoring system to rate the
efficacy of H. pylori therapies. Therapies with 85% and
above cure rates were described as acceptable therapies.*'
In our study, even though CLA-based therapy outper-
formed the other two antibiotic regimens, none of the
three tested antibiotic regimens achieved the acceptable
outcome score described by Graham et al, nor did they
achieved the first set standard of 80% eradication rate in
Maastricht I. These results are possibly due to the higher
prevalence of antibiotic resistant H. pylori strains in our
patient population, but we lack the antibiotic resistance
information in our patients due to sensitivity test not
performed. It is possible to determine the resistance of
H. pylori against antibiotics using molecular techniques

and culturing the tissue specimen. However, it is not the
widely utilized in the US.*

LEVO-based triple therapy has also been explored as
a salvage therapy after failure with commonly used first line
therapies and has been found by some as a useful second
line treatment option for resistant H. pylori cases.** On the
contrary, in our study we observed lower eradication rates
with LEVO being utilized as a second line salvage therapy.
Patients who failed the initial therapy and then underwent
treatment with second therapy for H. pylori with Bismuth
quadruple therapy and LEVO-based triple therapy, success-
ful eradication rates were higher in patients undergoing
Bismuth quadruple therapy as compared to LEVO-based
triple therapy (57.9% vs 35.7%, P=0.208). This subgroup
analysis was not statistically significant, which we attribute
to the small sample size.

The poor results in the LEVO-based therapy treatment
group can be attributed to increasing LEVO resistance
which may have reduced the efficacy of LEVO-based
therapy. There is an increasing incidence of LEVO-
resistant H. pylori strains in different regions of the
world. This is especially true for regions where quinolones
consumption is on the higher side. LEVO-resistant H.
pylori strains are estimated to be around 30.3% in
China,43 5% in Poland, and 5.3% in Iran.** Yamade et al*
interestingly reported that a significantly higher number of
CLA-resistant strains of H. pylori also had higher rates of
quinolone resistance, particularly in patients with previous
eradication failure. They included 153 patients and, over-
all, 55.6% of individuals had CLA-resistant strains and
38.6% had strains resistant to quinolones. A study from
Colombia also reported increasing resistance, from 11.8%
in 2009 to 27.3% in 2014, which was mediated by the
gyrA point mutation, and N87I mutation was the most
common related to LEVO resistance.*® Perna et al*’
reported that eradication rates decreased significantly
from 75% in LEVO-sensitive patients to 33.3% in patients
who had LEVO-resistant H. pylori strains. It seems that in
our patient population there is a high prevalence of quino-
lones resistant H. pylori strains, which led to poor treat-
ment outcomes in the LEVO-based therapy group as
compared to the CLA-based therapy group.

LEVO resistance has been reported to be higher in
older patients as compared to young individuals. This
difference between the older and younger population was
11.7% in Ireland and 19.1% in Italy.*®** Other studies
with Bismuth quadruple therapy have reported similar
results of lower H. pylori eradication rates with increasing
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age.”! Some researchers have also reported lower eradica-
tion rates in females.>> In our study, eradication rates were
not affected by age or gender. We also analyzed the effect
of other variables including BMI and histological changes
on the H. pylori eradication rates. Georgopoulos et al®®
have reported that the absence of lymphoid follicles in
stomach biopsies and the presence of antral and body
gastritis are significantly associated with higher H. pylori
eradication rates. In our analysis, the presence of lymphoid
follicles did not affect the eradication rates. The associa-
tion between obesity and H. pylori eradication rates is
controversial.”" Studies have reported both protective and
adverse effects of obesity on H. Pylori cure rates.’>> Our
study did not show any significant effect of obesity on the
eradication rates.

The results of our study for the first time demonstrate
the dismal cure rates associated with the LEVO-based
triple antibiotic regimen in a US population. LEVO-
based therapy not only performed poorly as a salvage
therapy, but also performed significantly below par as
a first line therapy. These results underscore the inferiority
of LEVO-based triple therapy in our patient population as
compared to legacy CLA triple therapy. Though our
results pertain to a US population, these cannot be general-
ized to other US individuals infected with H. pylori with-
out the results being validated in further larger studies
involving other ethnic groups. Nevertheless, we hope that
our study will serve as the first step among US researchers
to explore the role of LEVO-based therapy in the US
population. The LEVO-based regimen may still have
a place as a last resort in patients where side-effects to
other antibiotic regimens limit tolerability.

Our study does have certain limitations. First and fore-
most, it includes the inherent limitations related to the
retrospective design of our study. Secondly, we did not
perform antimicrobial sensitivity before treating the
patients as it is not a common clinical practice. But still
our results indicate towards the prevalence of high resis-
tance patterns in a US population. Lastly, patient compli-
ance was checked by calling their pharmacy to confirm the
medication delivery and by inquiring the patients, but we
did not perform a pill count.

Conclusion

In conclusion, our study shows a poor H. pylori eradica-
tion rate of 49% with LEVO-containing triple therapy,
arguing against its use as a first-line therapy. Our results
also showed that the standard triple therapy with CLA may

still be used successfully in our population. Clinicians
must follow their local antibiogram to assess resistance
patterns before selecting an optimal therapy for H. pylori.

Abbreviations
H. pylori, Helicobacter pylori; CLA, Clarithromycin;
USA, United States of America; LEVO, Levofloxacin.
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