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Introduction:
Helicobacter pylori (H pylori) is one of the most 
common infectious diseases affl  icting human-
kind throughout the world.1 It causes chronic 
gastritis, which if persistent for long period, may 
lead to peptic ulcer disease and gastric cancer.2-4 

Although, it may be asymptomatic, H. pylori in-
fection leads to dyspepsia in most of the aff ected 
individuals with varying degrees of severity. 

Th e prevalence of H pylori is high throughout 
the world. In developed societies, the prevalence 

is about 20%-50% while in developing countries 
about 80% of adults are infected. To some ex-
tent, its prevalence has a direct relationship with 
low socioeconomic condition. Th e strong asso-
ciation between H. pylori infection and peptic 
ulcer disease is unarguable.  Meta-analysis stud-
ies have shown superior ulcer remission rates 
for both gastric and duodenal ulcers in patients 
successfully eradicated of H. pylori infection.  H. 
pylori eradication therapies are also more supe-
rior and cost-eff ective than maintenance acid 
suppressive therapy in preventing duodenal ul-

Abstract
Objective: To compare the effi  cacy of triple therapies for H. pylori eradication with versus 
without azithromycin in patients with active duodenal ulcer.
Material and Methods: Th is clinical trial was conducted at Medical ICU of Jinnah Postgradu-
ate Medical Centre ( JPMC), Karachi, Pakistan from December 2013 to June 2014.  A total of 
60-patients of either gender with age ≥18 years presenting with active duodenal ulcer and con-
fi rmed H. Pylori infection with >3 months symptom duration were included. 30-patients were 
assigned to each of the two groups through opaque envelope randomization method. Group-A 
was prescribed azithromycin, 1g OD, for fi rst 3 days (total dose 3 g), amoxicillin, 1g bid and 
omeprazole, 20 mg, bid (OAA regimen). Group-B received metronidazole, 500 mg bid, amoxi-
cillin, 1g bid and omeprazole, 20 mg bid (OAM regimen). Both above regimens were given 
for 1-week, followed by monotherapy of omeprazole, 20 mg, OD, in both groups for 3-weeks. 
At the end of the 8th week, endoscopy and urea breath test were repeated to confi rm H. pylori 
eradication.
Results: Both groups were comparable regarding basic demographic characteristics. Mean age 
of patients in group-A and group-B was 44.06±8.70 and 43.65±8.55 years, respectively. Mean 
duration of symptoms of patients was 5.91±1.36 months in group-A and 5.72±1.52 months in 
group-B. It was found that effi  cacy of OAA triple therapy in H. pylori eradication was 63.3% 
compared to that of OAM, which was 26.7%. Th e diff erence was statistically signifi cant (p-
value= 0.004). Age, gender and duration of symptoms were signifi cant eff ect modifi ers. 
Conclusion: Th e effi  cacy of triple therapy containing azithromycin in H. pylori eradication 
was signifi cantly higher compared to traditional triple therapy in patients with active duodenal 
ulcer in our sett ing.
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cer.5-9

Th e Maastricht III Consensus report has rec-
ommended a 7-day triple therapy including 
clarithromycin, amoxicillin and a proton-pump 
inhibitor (PPI) as the fi rst-line treatment for H 
pylori.10-13 With this fi rst-line therapy, the eradi-
cation rates range from 75% to 98%, with most 
being near 80%.10-13 Although eff ective, yet a rea-
sonable number of patients, i.e., around 20% ex-
perience undesirable side eff ects or recurrence 
of symptoms. A higher proportion of such treat-
ment failures can be found in areas with a high 
prevalence of resistant H. pylori strains. On the 
other hand, a quadruple regimen composed of 
tetracycline, metronidazole, bismuth salts and a 
PPI has been tested as the second-line therapy 
but the effi  cacy results are not very promis-
ing.14,15 Th e low effi  cacy may be due to bacterial 
antibiotic resistance while longer duration of 
this regimen leads to poor compliance.16-18

Th is situation demands exploring new options 
against H. pylori. Azithromycin is a relatively 
new and most eff ective macrolide. It has att ract-
ed much interest of physicians as this reaches 
high concentrations in gastric tissue aft er oral 
administration and the levels are sustained for 
several days. Th us, azithromycin seems to be a 
potentially very useful additive for the eradica-
tion of H. pylori. Clinical trials with triple thera-
py regimens containing azithromycin, i.e., OAA 
have reported eradication rates of approximately 
75% depending on the regimen and azithromy-
cin dose, whereas the regimen without azithro-
mycin, i.e., OAM showed eradication rates of 
30.6%.13 Another study comparing efficacy and 
safety of azithromycin, ofloxacin, bismuth, and 
omeprazole with amoxicillin, clarithromycin, 
bismuth, and omeprazole as second-line ther-
apy in patients with H. pylori infection, found 
that the rate of H. pylori  eradication in group-A 
(azithromycin) and B was 77.3% (85⁄110) and 
64.5% (71⁄110), respectively (p = 0.027).14

Although there are a number of studies on the 
effi  cacy of azithromycin-containing regimens 
compared with standard triple therapy, the re-
sults are varying and sometimes confl icting; and 

there is a relative dearth of evidence of azithro-
mycin effi  cacy in our population. Th e present 
study was aimed to assess the superiority of 
azithromycin-containing regimens over stan-
dard triple-drug regimens in the local popula-
tion. 

Materrial and Methods:
Th is clinical trial was conducted at Medical ICU, 
Unit-4 of Jinnah Postgraduate Medical Centre 
( JPMC), Karachi, Pakistan from December 
2013 to June 2014 with the hypothesis that ef-
fi cacy of triple therapy containing azithromycin 
for H. pylori eradication is more compared to 
standard triple therapy  in patients with active 
duodenal ulcer. Active duodenal ulcer was eval-
uated on the endoscopy and labelled as positive 
in the presence of any one or more of the follow-
ing: spurting artery, actively oozing blood, ad-
herent clot and fl at pigmented spots on ulcer. H. 
pylori was fi rst tested by a rapid urea test (RUT) 
and confi rmed on histology. Th e sample size cal-
culated was 60. It was divided into two groups 
of 30 each.  

Inclusion criteria were age ≥18 years, either gen-
der, active duodenal ulcer with H. Pylori infec-
tion and duration of symptoms > 3 months. Ex-
clusion criteria were intake of PPI, antibiotic or 
bismuth salts within 4-weeks prior to the study, 
concomitant gastric ulcer or refl ux esophagitis 
of grade-II or more, stomach surgery, known 
hypersensitivity to one of the study medications 
and pregnancy, post-menopausal status or use of 
contraceptive. 

Writt en informed consent was taken from pa-
tients for inclusion in the study. Th e study pro-
tocol followed the tenets of declaration of Hel-
sinki. Randomization was performed by using 
opaque envelope containing group-A or B de-
nomination picked up by the patient randomly. 
Group-A were prescribed azithromycin, 1g, OD 
for the fi rst 3-days (total dose 3g), amoxicil-
lin, 1g, bid and omeprazole, 20mg, bid (OAA).  
Group-B were given metronidazole, 500mg, bid, 
amoxicillin, 1g, bid and omeprazole, 20 mg, bid 
(OAM). Both regimens were given for 1-week, 
followed by monotherapy of omeprazole 20mg, 
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OD in both groups for 3-weeks. At the end of 
8th week, endoscopy and RUT were performed 
by gastroenterologist having more than 5-years 
of experience for confi rming eradication of H. 
Pylori. Th is information as well as demograph-
ic data like patients’ age, sex, and duration of 
symptoms was documented. 

SPSS® version 20 was used for data entry and 
analysis. Mean±standard deviation (SD) was 
calculated for age and duration of symptoms. 
Frequency and percentages were calculated 
for gender and H. Pylori eradication rates. Chi 
square test was applied to determine the sta-
tistical signifi cance. Eff ect modifi ers were con-
trolled through stratifi cation of age, gender, and 
duration of symptoms to determine the eff ect of 
these on outcome. P value ≤0.05 was considered 
as signifi cant.     

Results:
Both groups were comparable regarding basic 
demographic characteristics. Mean age of pa-
tients in group-A and B was 44.06±8.70 and 
43.65±8.55 years, respectively (table 1). Th ere 
were 14 (46.67%) young adults (≤45 years) and 
16 (53.33%) older adults (>45 years) in group-
A while in the group-B, 18 (60%) were ≤45 years 
and 12 (40%) were of >45 years of age. 

Figure 1 shows the gender distribution of all pa-
tients, while Figure 2 shows gender distribution 
in the two groups, which is almost similar. Mean 
duration of symptoms in patients was 5.91±1.36 
months in group-A, while it was 5.72±1.52 
months in group-B with no statistically signifi -
cant diff erence between the two groups (table 
1). Th e number of patients in both groups with 
duration of symptoms less than 6 months and 
more than 6-months was almost similar, as 
shown in Figure 3.

It was found that the effi  cacy of OAA triple ther-
apy in H. pylori eradication (63.3%) was signifi -
cantly higher than that of OAM triple therapy, 
which was 26.7% (p-value= 0.004). Post-strati-
fi cation analysis also revealed that OAA therapy 
was thrice more effi  cacious than the OAM in 
older adults (> 45 years) and this was statisti-

Table 1: Basic demographic and clinical characteristics of all patients in both groups

Variables
Group-A 
n=30

Group-B
 n=30

Age (yrs) (Mean±SD) 44.06±8.7 43.65±8.55
Weight (kg) (Mean±SD) 71.24±7.13 72.83±7.18
Height (m2) (Mean±SD) 5.12±0.61 5.22±0.55
BMI (Mean±SD) 25.95±4.32 24.51±4.71
Duration of symptoms (months) (Mean±SD) 5.91±1.36 5.72±1.52

BMI: Body Mass Index

Figure 1: Overall gender distribution of all patients (n=60)

Figure 3: Duration of symptoms in months in two groups

Figure 2: Gender distribution in the two groups. Th e fi gures represent abso-
lute values
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cally signifi cant (p-value=0.018). Another very 
unusual and statistically signifi cant fi nding was 
that OAA therapy had no effi  cacy in ulcer of > 
6 months duration while OAM therapy failed 
in ulcer of < 6 months duration. OAA therapy 
showed bett er results in males than in females 
in comparison to the OAM therapy (p values= 
0.004 and 0.558, respectively).

Discussion:
Among the new generation of macrolide antibi-
otics, azithromycin is well known besides clar-
ithromycin, being very eff ective against both 
gram positive and gram negative bacteria. It 
achieves and sustains higher gastric tissue con-
centrations for a longer period aft er reaching a 
peak level with oral administration. Because of 
this capability, azithromycin is a potentially pow-
erful therapy for eradication of H. pylori.3,7,8,11,14

Evidence from western countries have found 
confl icting results with the azithromycin.14,15 

Th e current study was conducted to investigate 
the azithromycin effi  cacy when used as a part of 
triple therapy regimen in local context. Th e re-
sults show that in patients treated by OAA triple 
therapy, H. pylori eradication was achieved in 
19 (63.3%) patients, whereas, in patients treated 
by OAM triple therapy, the same was achieved 
in 8 (26.7%) patients (p-value= 0.004). A study 
by Ivashkin  et al.,  found that H. pylori was 
eradicated in 75% patients (95% CI: 63-87%) 
treated with triple therapy containing azithro-
mycin while only less than one third patients, 
i.e., 30.6% (95% CI: 17.6 %- 43.6%) treated with 
OAM got relief from H. pylori.22

In another study, Khoshnood et al., in a random-
ized clinical trial comparing replacement of clar-
ithromycin with azithromycin in triple therapy 
regimens for the eradication of H. pylori have 
documented that eradication rate with azithro-
mycin was 82.9%, while for clarithromycin 
group, it was 77.1% (P value = 0.55).23  Th ese 
fi ndings reiterate the conclusion of the previous 
studies that azithromycin is superior to conven-
tional triple regimen with a very signifi cant dif-
ference. 

Many studies have been conducted during the 
past 2-3 decades documenting varying results 
of triple therapy on H. pylori eradication. Most 
of these studies have shown consistent success 
using triple-therapy regimens with durations 
shorter than 14 days (some ≤ 10 days).24, 25 How-
ever; due to chronicity and recurrence of H. py-
lori infection in our population, we treated our 
patients with prolonged courses and followed 
the patients till 8-weeks in the current study. 

Th e current study noted that age, gender and 
duration of ulcer symptoms were associated 
with variation in the effi  cacy of azithromycin-
containing triple therapy. Older adult patients 
had shown signifi cantly higher effi  cacy than 
younger adults (p-value = 0.018) with OAA 
regimen. Males responded signifi cantly more 
to azithromycin-containing regimen compared 
to females (p-value = 0.004). Similarly, patients 
with shorter duration of illness showed much 
higher and statistically signifi cant (p-value < 
0.001) effi  cacy in eradication of H. pylori and 
healing of duodenal ulcer.

Previous studies have noted that there was more 
response to azithromycin in younger age pa-
tients (< 30 years); however, other studies have 
found higher effi  cacy of this regimen in older 
adults. Still other studies have found no signifi -
cant diff erence based on age of the patients.14,15,25 
Effi  cacy of Azithromycin in male gender was re-
ported to be slightly more in some studies,9,12,14 
while in other studies no diff erence was found 
with respect to gender.7,11,24,25 Irrespective of du-
ration of illness, the response to azithromycin-
containing triple therapy was much higher than 
other regimens as documented by most of pre-
vious studies.9-12,14,25 Th e above diff erences in ef-
fi cacy results may be due to diff erences of popu-
lation characteristics, diet/ food patt erns, eating 
habits and the meal timings in diff erent regions.

Th e current study had certain limitations. First-
ly, the sample size was relatively small, the study 
was conducted at only one center, no long-term 
follow-up was done and no placebo group was 
included. Despite of the above limitations, with 
the strength of being an experimental study, it 
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has yielded a strong piece of evidence that the 
effi  cacy of triple therapies containing azithro-
mycin for H. pylori eradication is much higher 
compared to therapies without azithromycin in 
patients with active duodenal ulcer. 

Conclusion:
Th e effi  cacy of triple therapy containing azithro-
mycin for H. pylori eradication is more com-
pared to therapies without azithromycin in pa-
tients with active duodenal ulcer.
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