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the aim of determining the antibiotic resistance pattern 
of H. pylori strains isolated from patients in Isfahan 
province.

MATERIALS AND METHODS

This was a prospective cross‑sectional study conducted 
from January to August 2020 in Khorshid hospital and 
School  of Medicine, both affiliated to Isfahan University 
of Medical Sciences (IUMS). The study protocol was 
approved by the ethics committee of IUMS with the 
ethics code IR.MUI.RESEARCH.REC.1398.384. Written 
informed consent was obtained from all participants.

Patients
The patients were selected by convenience sampling 
from those who were referred to the endoscopy 

INTRODUCTION

Helicobacter pylori is the cause of the most common chronic 
infection in the world.[1] It plays a key role in gastritis and 
peptic ulcer, and is one of the factors involved in gastric 
cancer. The eradication of H. pylori reduces the incidence 
of gastric cancer and treats gastric ulcer.[2]

Several treatment regimens have been suggested for 
H. pylori eradication containing combinations of two 
to three antibiotics.[3] However, H. pylori strains are 
resistant to a wide range of antibiotics in Iran and 
other parts of the world.[4] The pattern of resistance 
to antibiotics changes overtime. Therefore, studies 
on this issue are necessary at different periods and 
geographic areas to aid the physicians in better selection 
of eradication regimens. This study was conducted with 
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department of the hospital by gastroenterologist for elective 
endoscopy.

The inclusion criteria were as follows : (1) age ≥18 years 
old; (2) the need for endoscopy at the discretion of a 
gastroenterologist; and (3) no antibiotic intake within the 
last 2 weeks. Patients with negative culture of gastric biopsy 
specimens for H. pylori were excluded from the study.

Demographic and clinical information of patients including 
age, gender, final diagnosis following endoscopy, and 
history of the previous usage of anti‑H. pylori regimen were 
recorded.

Tissue sampling
Endoscopic sampling was performed by a gastroenterologist 
from the gastric antrum of the patients. For this, during 
the endoscopic examination of the gastrointestinal tract, 
the appropriate part of sampling was determined by 
visual examination of mucosal changes such as ulcers or 
inflammation, and sample was obtained by forceps biopsy.

Microbial culture
Thioglycollate medium (Merck, Germany) was used to 
transfer biopsy specimens to the microbiology laboratory of 
the Faculty of Medicine at 4°C within 4 h of sampling. For 
culturing, the biopsy specimen was crushed by a surgical 
razor and pulled onto the culture medium. Culture was 
done three times for each sample. The first culture was 
performed with the aim of isolating H. pylori from biopsy 
by selective culture. In the second culture, biopsy‑derived 
H. pylori colonies were isolated from other grown strains 
in the first culture. The third culture was performed for 
antibiotic susceptibility testing.

For culture, the Columbia agar medium (Himedia, 
I n d i a )  s u p p l e m e n t e d  w i t h  1 0 %  f e t a l  b o v i n e 
serum (Sigma, USA), defibrinated sheep blood 8% 
(Himedia, India), Campylobacter supplement (Merck, 
Germany), amphotericin B, vancomycin, and trimethoprim 
was used. The plates were subjected to microaerophilic 
conditions including 5% oxygen, 10% carbon dioxide, and 
85% nitrogen at 37°C in an anaerobic jar and incubator. 
The crushed sample residue was used for Gram staining. 
The culture media were examined visually after 5–7 days. 
One‑to‑2 mm (diameter) gray translucent colonies were 
identified as H. pylori. The colonies were isolated by sterile 
loop and cultured in the second medium with a combination 
similar to the previous one without supplement.[5,6]

Antibiotic susceptibility testing
The susceptibility of isolated H. pylori strains to the 
selected antibiotics was evaluated using the disk diffusion 
(Kirby–Bauer) method. For this, plates containing Columbia 

agar medium without supplement were inoculated with 
1 McFarland microbial suspension and 6‑mm antibiotic 
discs of amoxicillin (25 μg), azithromycin (15 μg), 
levofloxacin (5 μg), metronidazole (5 μg), tetracycline 
(30 μg), rifampin (5 μg), and furazolidone (100 μg) 
were placed at a distance of at least 20 mm from each 
other (center‑to‑center) on the surface of the medium. 
Then, the plates were incubated in microaerophilic 
conditions at 37°C for 5 days. The result of the disk 
diffusion test was interpreted as sensitive or resistant 
based on the inhibition zone diameter around each disk 
according to the Clinical and Laboratory Standards 
Institute instructions.[7] Furthermore, the resistance rate 
of > 15% was considered “high resistance rate” according 
to the most recent international guidelines.[8,9]

Resistance pattern and history of use of Helicobacter pylori 
eradication regimen
As a secondary objective, the relationship between the 
resistance to each antibiotic (as the dependent variable) 
and the history of previous use of H. pylori eradication 
regimen (as the independent variable) was evaluated.

Statistical analysis
Statistical analysis was performed using  SPSS software 
version 24 (SPSS Inc., Chicago, USA). The results were 
reported as the frequencies and the corresponding 
percentages. Chi‑square test was used to determine the 
relationship between the resistance to each antibiotic and 
the history of previous use of H. pylori eradication regimen.

RESULTS

Patients
During the study, 94 eligible patients underwent biopsy, 
of which culture of 50 patients (53.2%, one sample per 
patient) was positive for H. pylori. Of these, 23 (46%) and 
27 (54%) samples were obtained from men and women, 
respectively. The age range of patients was 18–80 years 
with the mean ± standard deviation of 45.2 ± 17.9 years. 
The final diagnoses of patients following endoscopy were 
antral gastropathy (n = 23, 46%), sliding hiatal hernia 
(n = 7, 14%), erosive gastroduodenitis (n = 6, 12%), duodenal 
ulcer (n = 5, 10%), antral erosive gastropathy (n = 3, 6%), 
gastric ulcer (n = 1, 2%), and diverticulum (n = 1, 2%). Of 
note, four cases (8%) had no pathological finding.

Antibiotic resistance pattern
Table 1 shows the results of the antibiotic susceptibility 
test. As seen, the isolated strains had the most sensitivity 
to amoxicillin (94%) and the least sensitivity to tetracycline 
and furazolidone (78% each). Therefore, the isolates 
showed high resistance rate to azithromycin, levofloxacin, 
metronidazole, tetracycline, and furazolidone.
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Resistance pattern and history of use of Helicobacter pylori 
eradication regimen
Table 2 shows the relationship between resistance to 
each antibiotic and history of previous use of H. pylori 
eradication regimen. As shown, the pattern of resistance 
to any of the studied antibiotics had no significant 
relationship with the history of previous use of eradication 
regimen.

DISCUSSION

In the present study, H. pylori strains showed low resistance 
rates (≤15%) to amoxicillin and rifampin, and high resistance 
rates (>15%) to azithromycin, levofloxacin, metronidazole, 
tetracycline, and furazolidone.

The observed resistance to amoxicillin (6%) is similar to the 
resistance rate of 6.4% in the study of Khademi et al.[10] and 
slightly higher than the rate of 4.2% in the study of Mirzaei 
et al.,[11] both conducted in Isfahan and published at 2013. 
This shows constant rate of amoxicillin resistance among 
H. pylori isolates in Isfahan province.

The resistance rate to azithromycin (macrolide) was higher 
than the rates of 15.3% and 14.6% to clarithromycin in the 
previous studies of Isfahan,[10,11] showing the increasing 
trend of resistance to macrolide antibiotics. However, in a 
review of H. pylori eradication regimens, 10‑day and 14‑day 
standard triple therapies (clarithromycin + amoxicillin or 
metronidazole + proton pump inhibitor) still seemed to 
be appropriate options for first‑line H. pylori eradication 
in Iran.[12]

The high rate of furazolidone resistance in our study (22%) 
and other reports[13] is consistent with the results of a 
review showing unacceptable eradication rates with the 
furazolidone‑containing triple regimens in Iran.[12]

In this study, the prevalence of H. pylori resistance to 
metronidazole was 20%, which is interestingly lower than 
the previous mentioned studies in Isfahan (56.3% and 
55.1%).[10.11] In the study of Shetty et al., the estimated rate 
of H. pylori resistance to metronidazole was 81.4%.[14] In the 
mentioned study, the dose of metronidazole in the applied 
test disc was 1 μg, while in this study, we used a dose of 
5 μg; this could be a contributing factor to the difference 
of the results. Overall, given the significant differences 
between the rates of H. pylori resistance to metronidazole 
in our study and other published works, new clinical 
studies should be conducted in our region to evaluate the 
effectiveness of metronidazole‑containing regimens for 
H. pylori eradication.

In our study, the rate of H. pylori resistance to rifampin 
was 12%. Due to the relatively low resistance of H. pylori to 
rifampin in Isfahan province, it is worthwhile to evaluate the 
effect of this antibiotic in eradication therapies, especially 
for cases of recurrence or treatment failure.

The most important limitations of our study were the small 
sample size due to the difficult growth of bacteria, and no 
determination of minimum inhibitory concentration of 
antibiotics against the bacterial isolates. However, this is 
the first study in recent years in Isfahan evaluating H. pylori 
resistance to several antibiotics other than amoxicillin, 
clarithromycin, and metronidazole.

CONCLUSION

H. pylori strains isolated from patients in Isfahan province 
have high rates of resistance to azithromycin, levofloxacin, 
metronidazole, tetracycline, and furazolidone, and 
acceptable susceptibility rates to amoxicillin and 
rifampin. Controlled clinical trials are mandatory to 
determine the effectiveness of the combination of these 
drugs in the form of multidrug regimens for eradication 
of H. pylori.

Table 2: Relationship between antibiotic resistance 
pattern of isolated Helicobacter pylori strains 
and history of previous use of Helicobacter pylori 
eradication regimen
Antibiotic Susceptibility Previous use of 

eradication regimen
P*

Yes, n (%) No, n (%)
Amoxicillin Sensitive 15 (31.91) 32 (68.09) 0.54

Resistant 0 2 (100.00)
Azithromycin Sensitive 12 (30.00) 28 (70.00) 1.00

Resistant 3 (30.00) 7 (70.00)
Levofloxacin Sensitive 13 (30.95) 29 (69.05) 1.00

Resistant 2 (25.00) 6 (75.00)
Metronidazole Sensitive 14 (32.55) 29 (67.45) 0.24

Resistant 1 (14.28) 6 (85.72)
Tetracycline Sensitive 10 (25.64) 29 (74.36) 0.26

Resistant 5 (45.45) 6 (54.55)
Rifampin Sensitive 14 (31.81) 30 (68.19) 0.65

Resistant 1 (16.66) 5 (83.34)
*Chi‑Square test

Table 1: Antibiotic susceptibility of the isolated 
Helicobacter pylori strains
Antibiotic Susceptibility

Sensitive, n (%) Resistant, n (%)
Amoxicillin 47 (94) 3 (6)
Azithromycin 40 (80) 10 (20)
Levofloxacin 42 (84) 8 (16)
Metronidazole 40 (80) 10 (20)
Tetracycline 39 (78) 11 (22)
Rifampin 44 (88) 6 (12)
Furazolidone 39 (78) 11 (22)
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