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Abstract

AIM: To investigate the resistance of Helicobacter
pyilori (H. pylori) to 6 commonly used antibiotics from
2000 to 2009 in Shanghai.

METHODS: A total of 293 H. pylori strains were col-
lected from 2000 to 2009 in Shanghai and tested for
their susceptibility to metronidazole, clarithromycin,
amoxicillin, furazolidone, levofloxacin and tetracycline
using agar dilution.

RESULTS: The resistant rates of H. pylori to clarithro-
mycin (8.6%, 9.0% and 20.7%) and levofloxacin (10.3%,
24.0% and 32.5%) increased from 2000 to 2009 in
Shanghai. The resistant rate of 4. pylori to metronida-
zole remained stable (40%-50%). Only one strain of
H. pylori isolated in 2005 was resistant to tetracycline.
All strains were sensitive to amoxicillin and furazolidone.
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The resistant rate of 4. pylori to antibiotics was not re-
lated with the sex, age and clinical outcome of patients.

CONCLUSION: Resistance of H. pylori to antibiotics
plays an important role in making treatment strategies
against H. pylori-associated diseases.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Chronic gastritis, peptic ulcer, gastric adenocarcinoma,
and mucosa-associated lymphoid tissue lymphoma can be
relieved or even cured after eradication of Helicobacter pylori
(H. pylor)™?. Although triple therapy with proton pump
inhibitor (PPI), amoxicillin and clarithromycin or metroni-
dazole is still recommended, it should only be used when
the local prevalence of resistance of H. pylori to antibiotics
is below a certain level”, Recently, levofloxacin, tetracycline
and furazolidone have been recommended in primary and/
or rescue therapies in some areas. Resistance of H. pylori to
antibiotics is the main reason for the failure of therapies
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for H. pylori-associated diseases. Since the initial eradication
of H. pylori can no longer be achieved due to its increasing
resistance to antibiotics, it is necessary to investigate the
local resistance of H. pylori to antibiotics for choosing the
effective therapy for H. pylori-associated diseases.

MATERIALS AND METHODS

Patients and H. pylori strains

Clinical H. pylori strains were isolated from 293 patients
who visited Renji Hospital (Shanghai, China) for dyspeptic
symptoms in 2000, 2005 and 2009. Their dyspeptic symp-
toms included abdominal pain, abdominal distention, eruc-
tation, nausea, sour regurgitation and disgorging. Patients
who used antibiotics, bismuth, H2-receptor antagonist
(H2RA) or PPI for H. pylori in the past month, or admin-
istered non-steroidal anti-inflammatory drugs and alcohol,
wete excluded from the study. A total of 293 patients (male:
182, female: 111), enrolled in this study, were diagnosed as
gastritis, peptic ulcer and gastric cancet, respectively, by en-
doscopy. All patients gave their written informed consent
for participation in the study.

One biopsy was taken from the antrum of each pa-
tient for H. pylori culture. The biopsy specimens were
cultured with a brain heart infusion (BHI) agar medium
(OXOID, Basingstoke, UK) containing 5% defibrinated
sheep blood under microaerophilic conditions (85% N,
10% COzand 5% Oz) at 37°C. All stocks were kept in
BHI broth (Difco Laboratory, Detroit, MI, USA) sup-
plemented with 30% glycerol at -80°C. Clinical H. pylori
strains were identified when the tests and Gram staining
were positive for urease, oxidase, and catalase.

Agar dilution and minimal inhibitory concentrations
Minimal inhibitory concentration (MIC) of metronida-
zole (Met), clarithromycin (Cla), amoxicillin (Amo), levo-
floxacin (Lev), tetracycline (Tet) and furazolidone (Fur),
was measured with the two-fold agar dilution method.
H. pylori strains were suspended in saline and detected
with a spectrophotometer. The bacterial suspensions (10°
colonies per milliliter) were then plated onto agar plates
containing various concentrations of the above antibiot-
ics with an inoculator (Sakuma Seisaku, Tokyo, Japan).
Three days after microaerophilic incubation, MIC was
defined as the lowest drug concentration that prevented
visible growth of the bacteria. ATCC43504 was used as
a quality control. Met > 8 ug/mL, Cla > 2 pg/mL, Lev
> 2 pug/mL, Amo > 8 pg/mlL, Tet > 2 ug/mL and Fur
> 2 pg/mL were determined as resistance breakpoints
as previously described™. Antibiotics and their solvents
used in this study are shown in Table 1.

Statistical analysis
Data were analyzed by chi square test using SPSS13.0. P
< 0.05 was considered statistically significant.

RESULTS

The demographic data about the patients are shown in
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Antibiotic Manufacturer Solvent

Metronidazole, Met Wuhan Pharmaceutical Ltd.  Distilled water

Clarithromycin, Cla Livzon Syntpharm Co., Ltd.  Acetone
Levofloxacin, Lev  Livzon Syntpharm Co., Ltd.  Distilled water
Tetracycline, Tet SIGMA-ALDRICH Co., Ltd. 0.1 mol/L
phosphate buffer
saline (pH 6.0)
Amoxicillin, Amo ~ Kunming Baker Norton 0.1 mol/L
Pharmaceutical Ltd. phosphate buffer
saline (pH 6.0)
Furazolidone, Fur ~ Shenzhen Jiangmen N,N-dimethyl-
Pharmaceutical Ltd. formamid (DMF)
2000 2005 2009
No. of strain 58 100 135
Male/Female 46/12 61/39 75/60
Age (average, range) 443 (20-78) 45.2 (18-81) 42.5 (20-74)
Gastritis/ Ulcer/Gastric cancer  36/20/2 46/44/10 81/53/1

Table 2. No significant difference was observed in back-
ground of the patients.

Resistance rate of H. pylori to antibiotics

No significant difference was observed in the resistance
rate of H. pylori to metronidazole duting the past 10 years
(28/58 in 2000, 49/100 in 2005 and 57/135 in 2009). The
resistance rate of H. pylori strains isolated in 2009 to clar-
ithromycin was 20.7% (28/135), which was significantly
higher than that of H. pylori strains isolated in 2000 (8.6%,
5/58) and 2005 (9.0%, 9/100) (P < 0.05). The resistance
rate of H. pylori strains to levofloxacin was higher in 2009
(32.6%, 44/135) than in 2005 (24.0%, 24/100) (P < 0.05),
and the resistant rate of H. pylori strains to levofloxacin was
significantly higher in 2005 (24.0%, 24/100) than in 2000
(10.3%, 6/58) (P < 0.05). No H. pylori strain was resistant
to amoxicillin and furazolidone and only one H. pylori strain
isolated in 2005 was resistant to tetracycline. No significant
difference was observed in gender and age of the patients
and in antibiotic resistance-associated diseases (Figure 1).

Multidrug resistance

Multidrug resistance means that one strain is resistant to
two or more antibiotics. In this study, the multidrug resis-
tance of H. pylori was 27.9% (36/129) in 2009, which was
significantly higher than that (10.3%, 6/58) of H. pylori in
2000 (P < 0.05). The multidrug resistance of H. pylori to
metronidazole and levofloxacin was the highest (43.1%,
25/58), followed by the combination of metronidazole/
levofloxacin and metronidazole/clatithromycin with a re-
sistance rate of 24.1% (14/58).

DISCUSSION

The resistance of H. pylori to metronidazole has been
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Figure 1 Resistance of Helicobacter pylori to Met, Cla and Lev in different
years. H. pylori: Helicobacter pylori.

increasing in Shanghai since 1990s. The resistant rate of
H. pylori has increased from 42% in 1995 to 70% in
19997 1n this study, agar dilution showed that the resis-
tance of H. pylori to metronidazole was slightly decreased
in recent years", but was still higher than 40%. Accord-
ing to the Maastricht Ill Consensus Conference report, in
an area with a resistance rate of H. pylori to metronidazole
of over 40%, the efficacy of triple therapy with metro-
nidazole may decrease. However, the eradication rate of
H. pylori for metronidazole-containing therapy can be im-
proved by increasing its dosage, prolonging its duration
or adding bismuth salts” """

It has been shown that triple therapy with clarithro-
mycin is the first choice of treatment for eradication of
H. pylori with an ITT rate of over 90%"?. However, the
resistance of H. pylori to clarithromycin has been increas-
ing all over our country”. For example, the resistance
of H. pylori to clarithromycin was 10% in 1999 and 36%
in 2005 in Beijing", and 0% in 1995 and 10% in 1999 in
Shanghailﬁ]. In this study, the resistance of H. pylori to clar-
ithromycin was 8.6% in 2000, 9.0% in 2005 and 20.7% in
2009, respectively. The guidelines recommend that if the
resistance of H. pylori to clarithromycin is over 15%-20%,
therapies with clarithromycin should not be used as an
empirical treatment. However, therapies with combined
clarithromycin and bismuth can improve the bactericidal
activity of clarithromycin"”,

Levofloxacin, a new broad-spectrum antibiotic with a
strong antimicrobial activity, has been used in eradicating
H. pylori in recent years. The guidelines suggest that levo-
floxacin-containing therapies as the first-line therapy and
rescue therapy have good efficacy. However, it was report-
ed that the resistance of H. pylori to levofloxacin is high in
many areas (29.1% in Beijing and 21.7% in Xi’an)™, In the
present study, the resistance rate of H. pylori to levofloxacin
in Shanghai was 10.3% in 2000, 24.0% in 2005 and 32.6%
in 2009, respectively, indicating that eradication of H. pylori
may fail when its resistance to levofloxacin is over 20%
and that levofloxacin should not be used in treatment of
H. pylori when susceptibility test is not perforrned[m’m.

Antimicrobial susceptibility testing is an effective
method that tests if H. pylori strains are resistant to some
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antibiotics. Romano ez a/'” showed that antimicrobial
susceptibility testing before treatment improves the rate
of response to therapy and is cost-saving, However, this
testing cannot be done in large areas because the culture
of H. pylori is very costly.

In this study, the resistance of H. pylori to metronida-
zole in Shanghai was over 40%, which showed a decreas-
ing trend. The resistance rate of H. pylori to clarithromycin
was 20.7% in 2009 which was on the warning level. The
resistance of H. pylori to levofloxacin has increased rapidly
in the past 10 years with a resistant rate of 30.7% in 2009.
Almost all H. pylori strains were not resistant to amoxicil-
lin, furazolidone and tetracycline, indicating that these
antibiotics may become good candidates against H. pylor.
Treatment strategies should be made and changed accord-
ing to the resistance of H. pylori to antibiotics. Further
study is needed in more centers.
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