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Abstract

Background: Helicobacter pylori is considered the most common bacteria worldwide with a prevalence about 50% in developed countries and can reach up to 80-90%
in developing countries. The first line agent for eradication of H. pylori has always been the classic triple therapy. However, recent data has shown the decline of the
efficacy of this regimen due to antibiotics resistance. In Lebanon, due to the scarcity of data over the resistance rate of antibiotics and the efficacy of triple therapy, our
study proposed a retrospective analysis of the eradication rate of H. pylori by classic triple therapy in the South of Lebanon between 2007 and 2014.

Materials and methods: A total of 168 patients were found eligible for the inclusion criteria in an 8-year data retrieval. The factors studied were (obesity, age, gender
and smoking). The included patients received either one of the classic triple therapy regimens for 7, 10, or 14 days with no previous eradication, and followed up by
at least one month after treatment with Urea breath test.

Results: 61.9% of patients were found to be sensitive to triple therapy, whereas 38.1% were resistant. There was no statistical significance between gender, age, and
smoking history, method of diagnosis or type of triple therapy with p > 0.05. Adherence to treatment was good. No adverse effects were reported.

Conclusions: Our results showed suboptimal eradication rate by triple therapy. Thus, triple therapy should no more be considered the first line therapy for H. pylori

eradication in Lebanon.

Introduction

Helicobacter pylori (H. Pylori) is a gram-negative spirally-shaped
bacterium, equipped with 3 to 5 flagella that are responsible for its
motility feature. Lingering with the host, it constitutes a lifetime
infection, as it specifically colonizes the stomach, and, being ureases
as well as oxidase positive, has the ability to survive in the gastric
epithelium which is considered a remarked characteristic [1].

Colonizing about half of the world’s population, H. pylori
infection has been the culprit in a number of gastric diseases, the most
described falls under the description of chronic, often asymptomatic,
gastritis, in addition to causing peptic ulcer disease, mucosa-associated
lymphoid tissue (MALT) lymphoma, and gastric adenocarcinoma [2].
Alongside being implicated in a variety of extra-gastric diseases, such
as Idiopathic thrombocytopenic purpura, iron-deficiency anemia,
sideropenic anemia, and vitamin B12 deficiency, the role of H. pylori in
cardiovascular, neurologic, hematologic, dermatologic, head and neck,
uro-gynecologic as well as diabetes mellitus and metabolic syndrome,
is being constantly investigated [3].

The carcinogenic role of H. pylori has been established as a class
I carcinogen, in 1994 by the International Agency for Research on
Cancers (IARC) [4].

Wide differences have been reported concerning the prevalence
rate of H. pylori between developed and developing countries, and
between Western and Asian countries [5]. In a 2007-study the
worldwide prevalence was found to be 50% and could increase to
80-90% in developing countries [6]. A recent review [7] in 2016,
constructed on 44 articles regarding prevalence rates of H. pylori across
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Europe covering 22 countries reported the prevalence rate to be lowest
in northern and western countries: United Kingdom-London 33% [8],
UK-Scotland 66% [9], Sweden-Stockholm 25% [10], Switzerland 19%
[11], Denmark 17% [12], Germany 41% [13], to highest in southern
and eastern countries: Croatia 60% [14], Italy 30% [15], Greece 49%
[16], Spain-Ourense 71% [17], and Russia 88% [18]. In Asia, the general
prevalence of H. pylori was around 60% in 2007 [19].

In a systematic review article in 2014 concerning the epidemiology
of H. pylori in Arab countries, 26 articles were reviewed thus reporting
a rate of 78% in 2006 in the United Arab Emirates, 70% in 2013 in
Oman, 28.3% in 2012 in Kingdom of Saudi Arabia which decreased
down from 66% in 1989, 64% rate in 2010 in Tunisia, and 76% in Libya,
whereas data from Egypt reported the highest rates of infection with H.
pylori (from 88% in 1992 to 72.38% in 2007) [20].

In Lebanon, not many recent studies exist that address the
prevalence rate of H. Pylori. A study published in 2000 addressing H.
pylori infection in North Lebanon by endoscopic biopsy and reported
the prevalence rates to be 25.9% in subjects with normal endoscopy,
60.8% in patients with duodenal ulcer, and 72% in patients with
congestive antritis [21]. Another study in 2007 conducted on children
aged between 1 month and 17 years of variant socioeconomic states
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used the stool antigen to determine the prevalence rate of infection.
The overall prevalence was 21% [22]. In 2012, a study designed by Naja
et al. [23] to investigate the link between H. pylori infection and insulin
resistance among Lebanese adults calculated the prevalence rate to be
52%, in a population of 308 individuals.

The Maastricht IV/Florence Consensus Report recommendations
have been updated in 2017 concerning the management of H. Pylori. The
triple therapy which includes proton pump inhibitors, clarithromycin,
and amoxicillin or metronidazole has been the standard first-line
regimen globally; however, recent data have shown that the success
rate of this combination has been declining over the years, which has
been directly linked to the increasing resistance to antibiotics most
importantly to clarithromycin [24].

In 2008-2009 the overall resistance rate was reported to be 17.5%
for clarithromycin, and 34.9% for metronidazole, according to a study
designed on 2204 patients [25].

In Lebanon, a study conducted by Shararaetal. [26] in 2002 on 54 H.
pylori isolates extracted by routine endoscopy in Beirut yielded results
similar to those of Europe and USA concluding a low clarithromycin
resistance rate of 4%, and a metronidazole resistance rate of 29.5%.

Objective

In countries with strong prevalence of resistance to macrolide,
sequential therapy or bismuth quadruple therapy is being preferred
over triple therapy. However, in Lebanon, due to the scarcity of data
concerning resistance to antibiotics, no change in regimens has been
proposed. Therefore, the purpose of this research is to determine
the eradication rate of H. pylori in patients initially treated with
classic triple therapy. The secondary objectives are to determine the
association of the eradication rate with multiple demographic variables
such as gender, smoking, obesity, past medical history and medication
history. To identify a relation between the eradication rate and either
the different types of triple therapy or the methods of diagnosis and
finally to assess the results of the eradication rate yearly and on a four-
year scale.

Materials and methods

Our study covers the areas of Nabatieh and Tyre. The main
approach is to check the eradication rate of H. pylori in the past 8
years from the year 2007 till 2014 by classic triple therapy in a centered
university hospital located in the south of Lebanon.

No formal sample size will be used in this research. Sample size
depends on the number of eligible patients. All eligible patients will be
included in this study.

The inclusion criteria include; patients aged between 10-80 years
old, patients with first line treatment, patients who took triple therapy
for 7, 10, or 14 days, patients who had Urea Breath Test after one
month of treatment. The exclusion criteria the study will consider
the following: patients under 10 and older than 80, patients who took
previous triple therapy as a first line treatment.

Diagnosis was made by either serology, stool antigen, endoscopy:
(pathology, urease rapid test) or urea breath test. Follow-up was done
by Urea Breath Test (UBT) at least one month following treatment.

A total of 814 patients were found to be H. pylori positive, of which
168 were eligible for inclusion. The medical records were reviewed
individually to determine the eradication status for each patient. Chart
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analysis was filled according to the medical charts only and no patient
interrogation occurred.

Results

A total of 816 patients were screened for entry into the study, of
which 648 patients were not included. The most common reasons for
these exclusions were failure to follow-up with a UBT (336 patients),
first-line treatment with quadruple bismuth therapy (124 patients) and
receiving no treatment at all (100 patients).

One hundred sixty-eight patients were enrolled in the study, where
16.1%, 14.3%, 16.7%, 13.7%, 10.7%, 18.5%, 6% and 4.2% of patients
were diagnosed in 2007, 2008, 2009, 2010, 2011, 2012, 2013 and 2014,
respectively.

Mean age of the patients at inclusion was 42.15 (+ 15.18) years.
39.3% of the patients were males and 60.7% were females. The majority
of the patients (94.5%) were non-smokers. All the enrolled patients
were not obese.

The most reported reasons of initial visit were epigastric pain in
137 patients (81.6%), constipation in 22 patients (13.1%), nausea in
19 patients (11.3%), anemia in 13 patients (7.7%) and diarrhea in 12
patients (7.1%). 89.3% of the patients were not on any medication.
Eighteen patients (10.7%) out of 168 patients were on medication. Of
whom, only 3 patients (1.8%) received proton pump inhibitors (PPIs).

Table 1 shows the different diagnostic methods used to detect the
H. pylori infection. Of whom Urease rapid test (70.8%) is found to
be the most preferred test followed by serology (23.8%). The number
of patients treated with different triple therapy regimens are listed in
Table 1.

The overall results showed a 61.9% eradication rate with classic
triple therapy confirmed by urea breath test (Table 2) with a 38.1%
resistance rate as seen in Figure 1.

Table 1. Method of diagnosis and types of triple therapy

Diagnosis and type of triple therapy
Method of diagnosis

N (%)

Serology 40 (23.8%)
Stool antigen 0 (0%)
Endoscopy: Pathology 5(3%)
Endoscopy: Urease rapid test 119 (70.8%)
Urea Breath test 4 (2.4%)
First line treatment

Triple therapy: Amoxicillin, PPI, Clarithromycin 159 (94.6%)
Triple therapy: Amoxicillin, PPI, Metronidazole 7 (4.2%)
Triple therapy: Clarithromycin, PPI, Metronidazole 2(1.2%)

Table 2. Follow up and final result

Initial follow-up by Urea Breath test N (%)
Follow-up test results
Negative 104 (61.9%)
Positive 64 (38.1%)

Compliant to medication

Compliant 148 (100%)
Missing 20

Patient is

Sensitive 104 (61.9%)
Resistant 64 (38.1%)
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Figure 1. Percentage of sensitive and resistant patients

Figure 2 shows that the eradication rate per year varied significantly
from a 74%, 46%, 64%, 74%, 50%, 61%, 70%, and 43% in years 2007,
2008, 2009, 2010, 2011, 2012, 2013, and 2014 respectively.

The 4-year eradication rates from 2007 to 2010 and from 2011 till
2014 were 65% and 58% consecutively (Figure 3).

In Figure 4, the eradication rate was 63.5% in the amoxicillin, PPI,
clarithromycin regimen, 42.9% in the amoxicillin, PPI, metronidazole
regimen and 0% in the clarithromycin, PPI, metronidazole regimen,
with no statistically significant differences (p-value = 0.105 > 0.05).
Regimens including amoxicillin showed better eradication rates.

Discussion

Various studies have demonstrated the importance of H. pylori
eradication in improving the outcomes of its related gastric diseases
[12,27-29]. However, recent data has been signaling the decline in
the efficacy of the first line triple therapy [24], as worldwide reported
eradication rates have been reported to be less than the targeted 80%-
cure rate for an infectious disease [30]. The results in our study have
aligned with this current statement as they have demonstrated an
eradication rate of less than 80% over the span of 8 years.

In our study 104/168 (61.9%) have witnessed a successful
eradication with the triple therapy, whereas 64/168 (38.1%) have
reported treatment failure. Studies in Kuwait and Kingdom of Saudi
Arabia have also shown similar low-success rates of 68.6% [31], and
67.6% [32], respectively. Our four-year eradication rate between 2007
and 2010 was 65%, with a decrease to 58% between 2011 and 2014,
despite offering no statistical significance (p > 0.05) this decrease can
be considered recognizable, as a study in Turkey also reported drops
in the efficacy of triple therapy similar to ours from a rate of 68.8%
substantiated from 1999 till 2005 [33], to 57% in 2011 [34]. In years 2013
and 2014 the number of included patients is 6% and 4.2% respectively,
this decline in included patients is mostly due to physicians switching
to either quadruple or sequential therapy as first line agents following
the international recommended guidelines for developing countries
as a reference. The majority of our included patients (159/168) have
received amoxicillin, clarithromycin, and a PPI of whom 101 (63.5%)
were sensitive, and 58 (36.5%) were resistant. Of the remaining nine
patients, seven have received amoxicillin, metronidazole, and a PPI of
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whom three (42.9%) were sensitive and four (57.1%) were resistant, and
the remaining two patients received clarithromycin, metronidazole,
and a PPI, of which both (100%) were resistant, this high resistance
rate to the clarithromycin and metronidazole combination shows that
amoxicillin-based regimen is mandatory for efficient eradication.

Eradication rate per years
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Figure 2. Eradication rate per year

oo 4-years eradication rate
, 64% -
-
c
B 62% -
E (]
o
G
e 60% -
-]
t
2 58% -
2
a

56% - 58%

54% -

2007 - 2010 2011-2014
Years
Figure 3. Four-years eradication rate
|5
g 120.0%
& 100.0% P-value = 0.105
5 800% 100.0%
8
2 60.0%
2 57.1%
e 40.0%
& 6.5%
6 20.0%
5 0 0.0%
2 00% Clarthromyci
? Amoxicillin PPLCT | Amoxicillin, PPI, an Prpo‘m"c‘”‘
& . . . ,
arithromycin Metronidazole Metronidazole

M Sensitive 63.5% 42.9% 0.0%

Resistant 36.5% 57.1% 100.0%
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Epigastric pain has been observed as the number one reason of
initial visit (81.6%), but many lower gastrointestinal symptoms are
seen such as constipation, rectorrhagia, melena or anal pain. In these
cases, H. pylori was discovered accidentally during a regular endoscopy
exam. No significant statistical variations (p > 0.05) were noted
between gender distributions, age, obesity, smoking history, method of
diagnosis, and reason of initial visit. A study by Silva et al. [35] in 2001
assessing the effects of the variables: age, tobacco, gender, alcohol, non-
steroidal inflammatory drugs and previous treatment, has also shown
no statistical significance with p > 0.05 with an exception for previously
treated patients where the eradication rate was 53% in comparison with
76% for treatment-naive patients [35]. The majority of our patients
94.5% were non-smokers. This has contributed in a positive aspect to
our study, since smoking is one of the factors that lead to treatment
fajlure as mentioned in a study by Namiot et al. [36] in 2000, where
142 H. pylori positive patients were treated with two regimens, both of
which smoking has decreased the efficacy of eradication to 53.7% [36].

Researches have shown a growing concern for the declining success
of the triple therapy, and worldwide studies have been published to
study the triple therapy eradication rates of H. pylori. Unsatisfactory
results have been reported nationwide across south Europe and South
Asia [37-39]. In the United States of America, a decline of 56%, and 50%
in the success rates of clarithromycin-containing, and metronidazole-
containing regimens, respectively, has been determined in a systemic
review article [40].

To our knowledge, in Lebanon, only one study has been recently
published comparing the efficacy of bismuth-containing quadruple
therapy to 14-days sequential therapy with eradication rates favoring
the sequential treatment (80% vs 50%). However, the number of
patients included in the study was too small, in our opinion, to result in
a significant difference [41].

Conclusion

The results have shown suboptimal eradication rate by triple
therapy. The demonstrated decreasing efficacy of the triple therapy,
compatible with numerous global results, calls for a similar change in
the first-line regimens for the proper eradication of this pathogen. This
necessitates carrying out more research, which addresses the extent of
this collapsing efficacy of the triple therapy in different areas throughout
Lebanon, and on different ethnicities and age groups. The cause of
the high resistance rate has not been identified and could be from
overconsumption, self-medication, or uncontrolled prescription of
clarithromycin and/or metronidazole in Lebanon. Furthermore, patient
education about H. pylori infection and the importance of adhering to
medications, combined with a thorough follow up is recommended to
ensure complete eradications and diminish resistance to antibiotics,
as these are of vital importance to proper treatment. Moreover, larger
prospective randomized controlled studies are needed in Lebanon to
compare the different first line treatments. Thus, establishing our own
guidelines regarding H. pylori infection treatment.
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