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Abstract

Introduction: Helicobacter pylori are involved in a large number of pathologies. Although first line therapies
were developed to achieve high eradication rates, in recent years they have lost effectiveness. This has lead
to the use of new therapies such as sequential therapy. This study compares eradication rates and collateral
effects of sequential therapy (ST) and standard triple therapy (STT).
Methods: This is a prospective randomized study of patients at El Tunal Hospital performed between
November 2008 and September 2010. The study included patients with functional dyspepsia or peptic ulcers
between 19 and 70 years of age who had undergone high digestive endoscopy for dyspeptic symptoms.
Patients had not received H. Pylori eradication treatments for at least three months prior to endoscopies nor
had they received antisecretory medications, bismuth or antibiotics during the previous month. Statistical
calculations were done with SPSS.
Results: At the end of the study 165 patients were included: 85 in the STT group (Group A) and 80 in the
ST group (Group B). In group A 60 out of 80 patients (75 %) completed the treatment, but the infection was
eradicated in only 51 patients for an 85% efficacy rate according to the protocol (95% CI: 73–92) and 63.75
% according to intention to treat (95% CI: 52–74). In Group B 70 out of 85 patients (82 %) completed the
treatment, but the infection was eradicated in only 53 patients for a 75% efficacy rate according to the protocol
(95% CI: 63–85) and 62% according to intention to treat (95% CI: 51-72).
Conclusions: This study found low success rates with both STT and TS using generic medications in a
population in Bogota. We consider it necessary to conduct similar studies using original medications and to
conduct research about resistance to currently recommended antimicrobials in this population.
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On a world-wide level Helicobacter pylori (H. pylori)
represents an important cause of morbidity and mortality.
It is the main etiological agent of diverse gastrointestinal
diseases such as gastric and duodenal peptic ulcers, gastric
cancer and gastric MALT lymphoma (1-3). In addition,
two extra intestinal entities, iron deficiency anemia (4)
and immune thrombocytopenic purpura (5), are currently
considered to be related to this infection. H. pylori infects
more than a half of the population of the world, but its

prevalence is greater in developing countries (6) where it
affects more than 80% of adults in contrast to only 20 to
50% in developed countries (7,8). Considering the link
that this infection has with various entities mentioned,
it is considered that eradication is indicated for infected
patients (1). The eradication therapy that has been most
frequently recommended by experts and scientific associations is “standard triple therapy” (STT) (9-12), which
consists of the simultaneous administration of a pump pro-
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ton inhibitor (PPI), clarithromycin (CL) and for seven to
ten days. Metronidazole is substituted for amoxicillin when
there is allergy to amoxicillin (MTD).
Many early studies in different parts of the world demonstrated that the average effectiveness of STT was 90% (9,
13.14). This level of effectiveness was also found here in
Colombia (15-17). Nevertheless in the last 15 years, success with this therapy has dramatically decreased, reaching
a range of 57% to 73% in seven day therapies and 67% to
79% in ten days therapies (14). The reduction in its effectiveness has been essentially attributed to the development
of resistance to clarithromycin and metronidazole (1,14).
In Colombia this resistance is over 15% for clarithromycin and 80% for metronidazole (18-20). Considering, the
magnitude of this loss of efficacy, it has been recommended that STT be replaced with the sequential therapy (ST)
developed by Zullo in Italy (21) and later studied by other
authors (22-24). It consists of PPI treatment for ten days
combined with 1gram of amoxicillin twice a day for the
first five days and then 500 mgs of clarithromycin plus 500
mgs of Tinidazole twice a day for the last five days. The
efficacy of ST has been higher than 90% (22-26). Recent
metaanalyses have concluded that the crude rate of efficacy
of this therapy is 93.4% whereas that of STT is only 76.9%
(21). When resistance to clarithromycin is present ST continues to be effective, eradicating 90% of these infections
in contrast to only 28.6% for standard triple therapy (23).
A more recent study in Spain (26) found 84% efficacy by
intention to treat and 90% by protocol while another recent
study in Korea showed that sequential therapy was effective
in 80.8% of cases (27).
We decided to undertake this study for the following
reasons:
1. No studies of the efficacy of STT have been conducted.
Its effectiveness remains unknown even though the rate
of resistance to Clarithromycin in Colombia surpasses
the 40% level which is considered to be the limit for its
use as a first line therapy (1).
2. Until now there is no data on the rate of successes for
ST. We wanted to determine if this therapy is effective in a country with high prevalence of resistance to
metronidazole.
3. Medicines used in the current social security system of
Colombia are essentially generic. Therefore it would be
of interest to establish the effectiveness of therapeutic
schemes that use them to eradicate H. pylori. The
objective of the present work is to establish and to compare the effectiveness of an STT scheme with ST using
the generic medicines of the current obligatory health
plans in Colombia (POS).

MATERIALS AND METHODS
This is a prospective randomized study of patients at El Tunal
Hospital performed between November 2008 and September
2010. The report of this study follows all CONSORT
(Consolidated Standards of Reporting Trials) recommendations for clinical test quality in parallel groups (29).
Inclusion criteria
The study included patients with functional dyspepsia or
peptic ulcers who were between 19 and 70 years of age who
had been referred for high digestive endoscopy for dyspeptic symptoms. Patients had not received previous H. Pylori
eradication treatments within the three months prior to the
referral and had not received antisecretory drugs, bismuth
or antibiotics for one month prior to referral. Functional
dyspepsia is defined here as postprandial distress (B1a) or
abdominal pain (B1b) according to the 2006 ROMA III
criteria (30).
Exclusion criteria
Patients with serious concomitant diseases including
congestive cardiac failure (CCF), cerebrovascular disease
(CVD), decompensated diabetes, coagulation alterations,
and cirrhosis were excluded. Patients who had had prior
gastric surgery, or had allergies to penicillin or IBP, or were
addicted to drugs or alcohol, or who had psychiatric illnesses were also excluded. In addition, women in their reproductive years who were not using birth control or who were
pregnant or lactating were excluded.
After receiving a complete and detailed explanation of
the study, patients who were included in the study signed
an informed consent form before entering the study. A
specifically designed form was used to record demographic
and other variables that were included in the study. The
protocol and the informed consent were approved by the
ethics committees of the participating institutions.
Two of the authors (MG and WO) performed the upper
digestive endoscopies (UDEs). UDEs were performed
the morning after a patient had fasted for a minimum of
six hours. Patients were in left lateral position and were no
sedated. The pharynx of each patient was anaesthetized
with two 20 mg applications of lidocaine spray (roxicaina
topical solution, Ropsohn Therapeutics®). An Olympus
Exera CB 145 was used for all UDEs. During each upper
digestive endoscopy two biopsies were taken from locations in the antrum two centimeters from the pylorus (one
from the greater curvature and the other from the lesser
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curvature), and two additional biopsies were taken from
locations in the corpus eight centimeters from the cardia,
one from the anterior wall and one from the posterior wall.
One biopsy was taken from the angular incisure. All biopsies followed the protocol recommended by experts (31)
which has demonstrated that it can identify H pylori in all
infected patients. All biopsies were immersed in 10% buffered formalin and sent to the pathology laboratory. Biopsies
were colored with hematoxylin and eosin to identify H.
pylori. When this did not identify the infection, Giemsa
coloring was used. A diagnosis of h. pylori infection was
established when the microorganism was identified in any
of the patient’s biopsies. The pathology group did not know
the characteristics of the patients. The patients included in
the study were randomized for treatment. Patients were
informed of the type of treatment they would undergo in
a written notification delivered in an envelope by a doctor
who was not part of the study. The envelopes’ contents were
unknown to the investigators. At the moment a patient
was informed of his/her treatment procedures, s/he was
also informed of potential adverse effects and the necessity to suspend treatment in the event of severe adverse
effects (diarrhea, vomiting, allergies, migraines etc.). After
treatment ended, patients were again interviewed to complete information on adverse effects and fulfillment of
treatment which was measured by counting medication
remaining in the patient’s “pill box”. Verification of eradication was determined in the same way as was the original diagnosis: by means of an endoscopy performed six to
eight weeks after treatment ended.
Patients were called by telephone on the fifth and eleventh day of treatment and were asked about adverse effects
of treatment. Their responses were recorded on a form.
Adverse effects were defined as symptoms which patients
had not reported prior to start of treatment
Study design, randomization and sample size
calculation
The investigation was designed to be an open randomized
prospective study at a level three hospital in Bogota. A
computer generated randomization list determined which
patients would receive treatment A and which would
receive treatment B. Patients were informed of the characteristics of the medicines that would be used to treat their
H. pylori infections. The sample size calculation assumed
that the STT had an 85% eradication rate and that the experimental sequential therapy (ST) had a 92% eradication
rate. These assumptions were based on average eradication
rates in Colombia medium and in the published literature.
Cluster Sample Size 1.0 was used to make the sample size
calculation. A normal approximation was used with the
172
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continuity correction method under the following criteria: Type I error: 5%, Type II error: 10%, 85% eradication
rate in control group, 92% eradication rate in experimental
group with allocation rate between groups of 2.
The sample size according to the calculations was 75
patients in each group with an additional 10% in each
group in anticipation of losses. The treatment groups were
defined as follows:
• Scheme A was STT for 10 days: 20 mg omeprazole
before breakfast, 20 mgs before dinner, 500 mgs clarithromycin after breakfast, 500 mgs after dinner, 1 gram
amoxicillin after breakfast and 1 gram after dinner.
• Scheme B was ST for 10 days: 20 mg omeprazole
before breakfast, 20 mgs before dinner for ten days, 1
gram amoxicillin after breakfast and 1 gram after dinner for the first five days. For the last five days, 500 mg
tinidazole after breakfast and 500 mgs after dinner, plus
500 mg clarithromycin after breakfast and 500 mg after
dinner, replaced Amoxicillin.
Statistical Analysis
SPSSS 10 was used for statistical calculations. Comparison
of qualitative variables was done by means of the chi square
test or Fisher’s exact test depending upon which was appropriate for the Student’s T test distribution. P < 0.05 was
considered significant. Efficacy analyses were conducted
for both intention to treat (ITT) and protocol (PP).
Results
At the end of the study 165 patients were included: 85
in the STT group and 80 in the ST group. Table 1 shows
the patients’ characteristics and Figures 1 and 2 shows a
diagram of the population studied.
In Group A (STT), 60 out of 80 completed the treatment
(75 %). Among these the infection was eradicated in 51
giving an 85% efficacy rate by protocol (95% CI: 73 to
92) and 63.75 % by intention to treat (95% CI: 52 to 74).
Patients that did not complete the study dropped out of the
study; none of them retired due to adverse effects. In Group
B (ST), 70 out of 85 (82 %) completed the treatment.
Among these the infection was eradicated in 53 patients
giving a 75% efficacy rate by protocol (95% CI: 63 to 85)
and 62% by intention to treat (95% CI: 51 to 72).
The eradication rate by protocol among patients from
18 to 40 years of age in Group A was 100% (95% CI: 0.59
to 1.0). Among patients over 40 years of age it was 88.4%
(95% CI: 69 to 97). In Group B the eradication rate by protocol among patients from 18 to 40 years of age was 90.9%
(95% CI: 58 – 99), and among patients over 40 years of age
it was 68% (95% CI: 46 to 85) (Table 2).
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Table 1. Patients’ characteristics and treatment indications.
Patients’
characteristics
Number of
Patients
Gender M - F
Dyspepsia
Gastric Ulcer
Duodenal Ulcer
Anemia
Requested by
patient

Group A

Group B

80

85

Table 2. Eradication Rate Comparison.
p

36/44 (45%-55%) 24/61 (28,2%-71,7%)
49 (61,25%)
49 (57,6%)
11 (13,75%)
9 (10,5%)
4 (5%)
4 (4,7%)
2 (2,5%)
2 (2,3%)
14 (17,5%)
21 (24,7%)

NS
NS
NS
NS
P<
0,005

165 total patients

80 patients in ST group

85 patients in STT group

70 (82%) patients
complete study

60 (75%) patients
complete study

53 cases eradicated
Eradication rate
75 % by protocol
(95% CI: 63 to 85)
62 % by intention to treat
(95% CI: 51 to 72)

51 cases eradicated
Eradication rate
85 % by protocol
(95% CI: 73 to 92)
63.75 % by intention to treat
(95% CI: 52 to 74)

Figure 1. Diagram of population studied.
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Figure 2. Treatment indications.

The adverse effects in the two treatment groups are
shown in Table 3. None of the losses from the groups were
related to adverse effects.

Patients’
characteristics
Protocol Eradication
Rate (%)
Intention to treat
Eradication Rate

Group A

Group B

51/60 85 %

53/70 75%

51/80 63,75 % 53/85 62%

Statistical
significance
NS
NS

Table 3. Adverse Effects of Treatment.
Adverse reaction

Group A

Group B

Nausea
Abdominal Pain
Diarrhea

8 (10%)
3 (3,75%)
1 (1,25%)

10 (11,7%)
2 (2,3%)
-

Statistical
significance
NS
NS
NS

DISCUSSION
This study discovered that STT has a 64% efficacy rate by
intention to treat, which is far below the 90% suggested by
experts as a condition for a treatment to be considered a
useful first line therapy (32) and also well below the 80%
threshold for intention to treat recommended by the last
Maastricht consensus (1,33). The eradication rate for STT
coincides with international publications which find eradication rates from 67% to 69% with the same STT (14),
but our result contrasts with the results of similar studies
conducted in our country more than a decade ago. Those
results for eradication rates ranged from 87% to 92% (1517). With such a low success rate, this therapy is in the
“unacceptable” ranks according to the recent recommendation published by experts since it is less than 80% (23).
Sequential therapy presented no drawbacks in terms of
patients’ understanding of dosage, contrary to the indications of some authors (23–27).
Although our results are consistent with current world
developments, it is important to take into account that
the medications used in this study were generic (with the
exception of clarithromycin which is not covered by the
POS system). Even though these medications are internationally accepted as having some similitude with the original medications, we do not know if the bioequivalence and
bioavailability studies have been conducted in our country
for these generic medications that would determine their
comparability to the original drugs. Even though biological plausibility exists, and even though it would explain
the decrease in STT efficacy as well as the high rate of resistance (over 15%) to clarithromycin (19, 20), we consider
that to be certain about the decreased effectiveness of STT
in Colombia, studies using the original medications are
necessary. The best option would be a multicentric study.
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Recently Dr. Correa’s group in Pasto demonstrated an
85% eradication rate with STT by intention to treat (34).
Rates of resistance to clarithromycin and metronidazole
were not mentioned, although they are probably low since
high resistance rates cause STT eradication rates to noticeably decrease. The study also does not mention if original medication was used original (1, 14). Nevertheless, it
would not be surprising if there are low rates of resistance
to Clarithromycin in Pasto since Álvarez et al. recently
found a 3.8% resistance rate to Clarithromycin in centralwestern Colombia (35). In addition to the high proportion
of patients who dropped out of our study, one of the study’s
weaknesses was that antibiotic resistance was not studied.
As a result we are uncertain if the low rate of eradication
is due to the use of generic medication or to resistance to
Clarithromycin. Even though the acceptable 85% eradication rate by protocol might suggest that the resistance to
Clarithromycin is low in the studied population, a more
reliable method of verification of eradication such as the
urea breath test or fecal antigen test was not used (1).
Consequently there could be an underestimation of the
real eradication of STT since only histology was used. With
the results of the present study we can conclude that, at the
minimum, STT with medication used in the POS system is
not efficient. Also, this study found that ST eradication efficacy was less than that found internationally. Data collected
in 22 clinical trials including 2,388 patients demonstrated
an average 91.3% eradication rate by intention to treat
(95% CI:.90.2 to 92.5) and a 93.7% average eradication
rate by protocol (95% CI: 92.7 to 94.7%), In comparison
our study found a 62% eradication rate by intention to treat
(95% CI: 51 to 72) and a 75% eradication rate by protocol (95% CI: 63 to 85). The rates found in our study were
also lower than those found in Spain of 84% by intention
to treat and 90% by protocol (26). As mentioned above
for STT, since medication used in ST is also “generic”, it is
still necessary to evaluate the behavior of these therapies
using the original medications. Such a study should also to
take into account the increasing levels of resistance to clarithromycin and metronidazole here in Colombia (20).
Since results for intention to treat for both STT and ST
were similar in our study, the national scientific community
which treats patients infected with H. pylori and the health
care authorities of Colombia should consider this infection
to be a priority. Wider research regarding eradication therapies for this infection should be undertaken now. This is
especially so because in the “real life scenario” using POS
medications and results by intention to treat, no effective
first line therapies are now available. Consequently it is
necessary to begin concomitant therapies or triple therapies
with levofloxacin. In other countries these treatments have
been shown to have superior efficacies to the treatments
174
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examined in this study (14, 36). There were no statistically
significant differences in relation to adverse effects between
the two groups.
In conclusion, the current study found low rates of success with both STT and ST using generic medications in a
population in Bogota. We consider it necessary to conduct
similar studies using original medications and to conduct
research regarding resistance to antimicrobials in this
population, as is currently recommended (20).
Conflicts of interest
None.
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