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ABSTRACT 

 
Helicobacter pylori colonizes more than 50% of the world population thus, it is considered an important 

cause of gastric cancer.  

The aim of this study was to determine the isolation frequency of H. pylori in Southern Chile from patients 

with symptomatology compatible with gastritis or gastric ulcer and to correlate these findings with 

demographic parameters of infected patients and the susceptibility profiles of the isolated strains to the 

antimicrobial drugs used in the eradication treatments. 

A total of 240 patients were enrolled in the study. Each gastric biopsy was homogenized and seeded onto 

blood agar plates containing a selective antibiotics mixture (DENT supplement). Plates were incubated at 

37° C in a microaerophilic environment for five days. 

The susceptibility profiles to amoxicillin, ciprofloxacin, clarithromycin, tetracycline and metronidazole were 

determined using the E-test method. 

H. pylori was isolated from 99 patients (41.3%) with slightly higher frequency in female (42% positive 

cultures) than male (40.2% positive cultures).  

With regard to age and educational level, the highest isolation frequencies were obtained in patients between 

21-30 (55%) and 41-50 (52.6%) years old, and patients with secondary (43.9%) and university (46.2%) 

educational levels. 

Nineteen (21.6%) strains showed resistance to at least one antimicrobial drug. Tetracycline was the most 

active antimicrobial in vitro, whereas metronidazole was the less active. One strain (5.3%) showed resistance 

to amoxicillin, clarithomycin and metronidazole, simultaneously.  
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INTRODUCTION 

 

Helicobacter pylori is a motile, curved, Gram negative rod 

isolated for the first time in 1982 by Warren and Marshall (30). 

It has been recognized as the main bacterial agent of chronic 

gastritis and duodenal ulcer, affecting more than 50% the world 

population and almost 70% of the Latin American population 

(8, 11, 19, 20, 21, 24). 

Once acquired, H. pylori produces a persistent infection 

with inflammation and polymorphonuclear infiltration of 

gastric mucosa. Some patients can develop atrophic chronic 

gastritis, considered as a risk factor for further occurrence of 

adenocarcinoma and gastric lymphoma (20, 21). For this 

reason, H. pylori has been considered as a Group I cancer 

biological agent (21).  

One of the important aspects to consider is the high 

resistance levels of H. pylori to antimicrobials agents 

commonly used for treatment of gastric mucosal infections, 

such as ampicillin, clarithromycin, tetracycline and 

metronidazole reported in Latin America (5, 20, 27, 29). Like 

other bacteria, H. pylori can show variable behavior to 

antimicrobials agents in different geographical areas, 

depending on the locally used drugs (17, 27).   

The objectives of this work were to determine (i) the 

isolation frequency of H. pylori in Southern Chile from patients 

with symptomatology compatible with gastritis or gastric ulcer, 

(ii) the associated demographic parameters (like gender, age 

and educational level) and their correlation with the infected 

patients and (iii) the susceptibility profiles of the isolated 

strains to antimicrobial drugs used in the eradication treatment. 

 

MATERIAL AND METHODS 

 
A total of 240 patients with a male-to-female ratio of 0.73 

(102 males and 138 females), ranging from 11 to 86 years old 

(mean age, 54.5 +/- 15.7 years old) with dyspeptic symptoms 

from the Valdivia County Hospital in Southern Chile (39°47’ 

Southern latitude, 73°15’ Western latitude), were included in 

this study. All subjects, or their parents, provided written 

informed consent. Gastric biopsies from the antral region were 

obtained through esophagogastroduodenoscopy from each 

patient. 

Patients receiving treatment with antimicrobial, 

anticoagulant or proton pump inhibitory drugs were excluded 

from the study. 

Samples were sent to the laboratory within two hours after 

collection in sterile Eppendorf tubes containing 0.5ml 

thioglicolate broth to avoid dessication and to  maintain 

bacterial viability. 

In order to isolate H. pylori, biopsies were seeded onto 

blood agar plates supplemented with 7% sheep blood, 1% yeast 

extract and the selective supplement DENT (Oxoid Ltd, 

Basingstoke, Hampshire, England). Plates were incubated at 

37°C under microaerobic conditions (6% O2, 10% CO2 y 84% 

N2) up to five days. Isolated H. pylori strains were identified 

using universally accepted phenotypic tests: typical 

morphology on Gram-stained smears and positive urease, 

oxidase and catalase tests (5, 16, 27).  

 Quantitative susceptibility was determined in 88 strains, 

using the E-test® method (5, 18). In brief: several colonies of 

each strain, obtained from a fresh culture on a blood agar plate, 

were suspended in 5 ml of Mueller-Hinton broth to achieve 

turbidity equal to the 3 Mac Farland standard. The suspensions 

were inoculated with sterile swabs onto 150 mm diameter 

Mueller-Hinton 7% sheep blood agar plates and the agar 

surfaces were allowed to dry.Three E-test strips were applied to 

each plate. Plates were incubated at 37ºC up to five days under 

microaerobic conditions. Inhibitory concentrations were read at 

the point where the elliptical zone of inhibition intersected the 

E-test strip. Quality control was performed using H. pylori 

ATCC 43504.  

The antimicrobials tested were amoxicillin, ciprofloxacin, 

clarithromycin, gentamicin, metronidazole. The breakpoints 

used to define the resistance were as follows: amoxicillin (>2 
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�g/ml), ciprofloxacin (>4 �g/ml), clarithromycin ( 2 �g/ml), 

metronidazole (>8 �g/ml) and tetracycline (4 �g/ml) (5, 18, 

27). 

 

RESULTS 

 

Two hundred and forty biopsy simples were analyzed. 

Ninety nine (41.3%) were positive for H. pylori. Isolation 

frequencies were higher among females (42%) than males 

(40.2%). However, this difference was not statistically 

significant (p >0.5). The highest isolation frequencies were 

obtained in patients from 21-30 years old (55%) and 41-50 

(52.6%) years old (Table 1) and in patients with secondary 

(43.9 %) and university (46.2%) educational levels (data not 

shown). 

Among the 88 strains studied, 19 (21.6%) showed 

simultaneous resistance to more than one antimicrobial drug. 

MICs for metronidazole varied from <0.016 to >256 µg/ml  

with 12.5% of resistance. This antimicrobial drug showed the 

lowest activity (Table 2). 

No resistance was found for tetracycline whose CIMs 

ranged from <0.016 to 0.75 µg/ml (Table 2). CIMs ranges for 

the other four drugs were: < 0.0012 to >32 µg/ for 

ciprofloxacin, <0.016 to 64 µg/ml for clarithromycin, <0.016 to 

>256 µg/ml for amoxicillin and <0.016 to >256 for 

metronidazole. 

The most frequently resistance patterns found were: i. 

resistance to only one antimicrobial drug: amoxicillin - 1 strain 

(5.3%), ciprofloxacin - 5 strains (26.3%), clarithromycin - 2 

strains (10.5%), metronidazole - 5 strains (26.3%); ii. 

simultaneous resistance to two antimicrobials: 

metronidazole+clarithromycin - 5 strains (26.3%); iii. 

simultaneous resistance to three antimicrobials: 

metronidazole+amoxicillin+clarithromycin - 1 strain (5.3%) 

(Table 3).        

      

  

 
Table 1. Helicobacter pylori isolation frequency related to age and sex. 

MALE FEMALE  TOTAL OF  POSITIVE CULTURES AGE RANGES 
(YEARS) Nº/n Nº/n Nº/n % 

11-20 2/4 2/5 4/9 44.4 
21-30 6/10 5/10 11/20 55 
31-40 5/15 7/15 12/30 40 
41-50 9/18 12/20 20/38 52.6 
51-60 6/14 15/40 21/54 38.9 
61-70 7/18 8/22 15/42 35.7 
71-80 5/20 8/18 14/37 37.8 
81-90 1/3 1/8 2/10 20 

TOTAL 41/102 58/138 99/240 41.3 
N°= number of positive cultures 
n= numbers of patients studied 
 

 

Table 2. MICs ranges, MIC50, MIC90 and resistance percentages in 88 H. pylori strains to five antimicrobial drugs. 

 

 

 

 

 

ANTIMICROBIAL 
DRUGS 

MICs RANGES 
(µcg/ml) 

 
MIC50 

 
MIC90 

RESISTANT 
STRAINS Nº/% 

Metronidazole <0.016 - >256 0.125 1.5 11/12.5 
Ciprofloxacin 0.0012 - >32 0.064 0.75 5/5.7 
Clarithromycin <0.016 - 64 <0.016 0.19 8/9.1 
Amoxicillin <0.016 - >256 0.016 0.125 2/2.3 
Tetracycline <0.016 - 0.75 0.047 0.25 0/0 
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Table 3. Resistance profiles of 19 H. pylori strains. 

 

 

 

DISCUSSION 

 

Being antimicrobial resistance the main reason for the 

treatment failure, it is necessary to identify the resistance 

patterns of the bacterial agents of infection. The information 

collected will promote a more rational and accurate use of 

antibiotics. In this study, we have assessed the isolation 

frequency of H. pylori in Southern Chile from patients with 

symptomatology compatible with gastritis or gastric ulcer and 

the resistance/susceptibility profiles of the isolated strains to 

six antimicrobial drugs,  including those used in the eradication 

treatments. 

Ninety nine out of 240 patients included in the study 

(41.3%) showed positive culture for H. pylori (Table 1). In 

developing countries, the prevalence of people carrying H. 

pylori could reach 90%, whereas in industrialized countries the 

infection rates reach 20-30%. This difference is attributed to 

impaired environmental hygienic conditions frequently 

observed in developing countries, thus determining frequent 

exposure to H. pylori (11, 12, 19, 21, 24). Previous studies in 

Chile, reported isolation frequencies ranging from 60 to 70% in 

adults (28). In this study, however, we found a lower isolation 

frequency (41.3%). The differences observed among Chilean 

studies could be due to the use of different diagnostic methods 

(culture of biopsies, anti H. pylori antibodies detection, urease 

test and direct microscopic examination of the biopsy samples) 

(3, 6, 7, 11, 12, 14, 21). 

 The H. pylori isolation was slightly more frequent among 

females (42%) than males (40.2%). With regard to age, the 

highest prevalence (55%) was found in patients between 21 to 

30 years old. This finding agrees with a report from Cortés et 

al. in Honduras (3) but not with that of Gonzalez-Carbajal et 

al. in Cuba (11). The latter reported prevalence rates near to 

95% among patients between 41 to 60 years old. 

Patients with higher educational levels showed higher 

isolation rates (secondary educational level 43.9% and 

university educational level 46.2%), probably because they are 

more likely to visit a doctor and be tested. These findings are in 

agreement with other reports from Chile and other Latin 

American countries (11, 15, 22, 23). 

Nineteen (21.6%) strains showed resistance to at least one 

antimicrobial drug. As shown in Table 2, two strains (2, 3%) 

were resistant to amoxicillin.  Global H. pylori resistance to 

amoxicillin is low (17, 28). Fariña et al (5) reported a 2.2% 

resistance in Paraguay, whereas González et al in Chile (10), 

López-Brea et al in Spain (13), Urrestarazu et al in Venezuela 

(27) and Wolle et al (31) in Germany did not find H. pylori 

strains resistant to amoxicillin. The broad use of this antibiotic 

to treat different infectious conditions could have contributed 

to the development of resistant strains.  

Eight strains were resistant to clarithromycin (9.1%). H. 

pylori resistance to this antibiotic is usually low and variable, 

geographically. However, increasing of clarithromycin 

resistance could be expected due to its use in the treatment of 

extra-digestive infections (5, 17, 29). Our results are lower than 

those reported by Vallejos et al (29) in the Metropolitan 

Region of Chile (20%) and by De Francesco et al (4) in Italy 

(24.2%). However, many studies reported lower resistance 

frequencies, ranging between 2 and 7% (5, 10, 13, 27, 31) thus, 

corroborating the geographic variation of H. pylori resistance 

to clarithromycin (32). 

Metronidazole showed the lowest activity with 11 (12.5%) 

RESISTANCE PROFILES Nº/% 

Amoxicillin 1/5.3 

Clarithromycin 2/10.5 

Ciprofloxacin 5/26.3 

Metronidazole 5/26.3 

Metronidazole+Clarithromycin 5/26.3 

Amoxicillin+Clarithromycin+Metronidazole 1/5.3 



 446 

Otth, L. et al.               Isolation of H. pylori in gastric mucosa 

 

 

resistant strains. Several studies have demonstrated the 

existence of a high percentage of resistant strains, probably due 

to use of this drug in the treatment of gynecologic, dental and 

gastrointestinal infections (1, 17, 31). Their use in 

gynecological infections could explain the higher resistance 

observed in strains isolated from females. On the other hand, 

their use in treating giardiasis and amebiasis could explain the 

higher resistance in developing countries (28). López-Brea et 

al in Spain reported 19.9% resistance (13) while other authors, 

in Chile and other countries, reported resistance percentages 

from 26.2 to 67% (5, 25, 27, 29, 31). This corroborates the 

need to establish the resistance profiles of the local H. pylori 

strains. 

None of the strains were resistant to tetracycline. Similar 

results were obtained by López-Brea et al (13) in Spain and 

Wolle et al (31) in Germany, while Pajares et al (17) reported 

that H. pylori resistance to tetracycline ranges from 0 to 1%. 

However, other authors (27, 29) reported resistance 

percentages varying from 7 to 26.8% thus,  indicating that the 

resistance levels are influenced by the local use of antibiotics.  

This antibiotic has been used together with furazolidone to 

treat H. pylori infection in Brazil, China and Peru, due to their 

low cost and to the resistance to metronidazole and macrolides 

found in those countries (2).  

Five strains (5.7%) were resistant to ciprofloxacin. This 

finding agrees with data reported by Toro et al (26) in Spain 

(7.9%) and Glocker et al (9) in Germany (9.5%). The highest 

resistance frequency to ciprofloxacin (21%) has been reported 

in Portugal (17). 

Simultaneous resistance was observed in six strains. Five 

were simultaneously resistant to metronidazole and 

clarithromycin and one to amoxicillin, clarithromycin and 

metronidazole. Since these antimicrobials are the most 

frequently recommended in H. pylori eradication treatments, 

these findings highlight an urgent need to establish a resistance 

surveillance system in order to prevent treatment failures and 

the spread of resistant strains. In addition, it is important to 

establish whether these resistant strains represent sporadic 

cases or correspond to an usual  resistance behavior in a given 

geographic region. 
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