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Abstract

AIM: To evaluate the efficacy of furazolidone-based
triple and quadruple therapy in eradicating Helicobacter
pylori (H. pylori) in a multi-center randomized con-
trolled trial.

METHODS: A total of 720 H. pylori positive patients
with duodenal ulcer disease were enrolled at 10 differ-
ent hospitals in Jiangxi province in China. The patients
were randomly assigned to four treatment groups as
follows: patients in Groups 1 and 3 received rabepra-
zole (10 mg), amoxicillin (1000 mg) and furazolidone
(100 mg) twice daily for 7 and 10 d, respectively; pa-
tients in Groups 2 and 4 received rabeprazole (10 mg),
bismuth (220 mg), amoxicillin (1000 mg) and furazoli-
done (100 mq) twice daily for 7 and 10 d, respectively.
The primary outcome measure was H. pylori eradica-
tion rate 4 wk after treatment by intention-to-treat and
per protocol analysis, while the secondary outcome
measures were symptom and sign changes at the end
of treatment and 4 wk after the end of treatment, as
well as the proportion of patients who developed ad-
verse events.

RESULTS: The demographic data of the four groups
were not significantly different. Overall, 666 patients
completed the scheme and were re-assessed with the
BC-urea breath test. The intention-to-treat analysis of
the H. pylori eradication rates in Groups 1, 2, 3 and 4
were 74.44%, 82.78%, 78.89% and 86.11%, respec-
tively. The H. pylori eradication rate in Group 4 was
significantly higher than that in Group 1. According to

August 28, 2014 | Volume 20 | Issue 32 |



Xie Y et al. Furazolidone-based eradication therapy for H. pylori

the per protocol analysis, the H. pylori eradication rates
in Groups 1, 2, 3 and 4 were 81.21%, 89.22%, 85.54%
and 92.26%, respectively. The H. pylori eradication rate
in Group 4 was significantly higher than that in Group
1. The number of adverse events was 15 (8.3%), 16
(8.9%), 15 (8.3%) and 17 (9.4%) in Groups 1, 2, 3
and 4, respectively, including dizziness, vomiting, diar-
rhea, nausea, skin rash, itchy skin, and malaise. The
symptoms were relieved without special treatment in
all of the patients.

CONCLUSION: Both 7- and 10-d quadruple furazol-
idone-based therapies achieve satisfactory H. pylori
eradication rates.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Helicobacter pylori infection; Furazolidone;
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Core tip: This is a large sample, multi-center reseach to
evaluate the effects of furazolidone based regimens in
Helicobacter pylori (H. pylori) eradication. In this study,
the efficacy of furazolidone-based triple and quadruple
therapies was investigated in patients with A. pylori
positive duodenal ulcers. The present study found that
both 7- and 10-d quadruple furazolidone-based thera-
pies achieve satisfactory H. pylori eradication rates,
which are recommended as an alternative treatment
for H. pylori eradication.
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INTRODUCTION

Helicobacter pylori (H. pylori) is a Gram-negative, microaero-
philic bacterium associated with chronic gastritis and peptic

ulcers and is linked to the development of gasttic carcinoma
and mucosa associated lymphoid tissue (MALT) tumors.
The eradication rate of H. pylori should be higher than
90%!". The Maastricht IV Consensus” and the Fourth
Chinese National Consensus Reportl3J recommended stan-
dard triple and quadruple therapy with bismuth and a H.
pylori eradication rate higher than 80% for the manage-
ment of H. pylori infection. However, in recent years, the
widespread use of antibiotics has led to the development
of drug resistance to antibiotics used in the treatment
of H. pylori infection. The eradication rate of H. pylori
infection has fallen to less than 80% with standard triple
therapy [proton pump inhibitor (PPI), clarithromycin and
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amoxicillin as a first-line regimen] o,

Furazolidone is a traditional antimicrobial agent and
has antibacterial effects on both Gram-positive and
-negative bacteria by interfering with bacterial oxidore-
ductase, causing metabolic disorders and death of the
bacteria. The metabolites of nitrofuran drugs may have
some carcinogenic effects in rodents; however, furazoli-
done has been extensively used to treat humans®. In
addition, H. pylori has a low resistance rate to furazoli-

7]

done'’. Regimens that include furazolidone treatment

achieve better eradication rates than clarithromycin-
based regirnens[s’w]. A multi-center trial in China showed
that the eradication rates of three 7-d furazolidone-
based triple therapies containing omeprazole, furazoli-
done and clarithromycin, or omeprazole, furazolidone
and amoxicillin, or colloidal bismuth subcitrate, furazoli-
done and clarithromycin were 69.2%, 86.6% and 80.4%,
respectively[g]. Cheng ez al' used 7- and 14-d quadruple
regimens that contained rabeprazole, bismuth potassium
citrate, amoxicillin and furazolidone, and achieved eradi-
cation rates of 82% and 89%, respectively, indicating
that furazolidone-based regimens are effective in H. py-
lori eradication. However, there is a lack of large sample,
multi-center studies in patients with antibiotic resistance.
In this study, the efficacy of furazolidone-based triple
and quadruple therapies was investigated in patients with
H. pylori positive duodenal ulcers (DU).

MATERIALS AND METHODS
Subjects

This multi-center randomized controlled study was con-
ducted during January 2010 to June 2011 at 10 hospitals
of the Jiangxi province in China (The First Affiliated
Hospital of Nanchang University, Jiangxi Provincial
People’s Hospital, The People’s Hospital of Yichun City,
Ganzhou People’s Hospital, The Third Hospital of Nan-
chang, Pingxiang People’s Hospital, Fengcheng People’s
Hospital, The First Affiliated Hospital of Gannan Medi-
cal College, Yingtan City People’s Hospital, The Fourth
Affiliated Hospital of Nanchang University). The proto-
col of this prospective study was approved by the ethics
committee of Nanchang University. All patients that un-
derwent a gastroscopy for gastrointestinal symptoms and
an active DU with H. pylori infection were enrolled after
informed consent. In total, 720 patients were included in

this study. Inclusion criteria for patients were as follows:
(1) an active DU having a diameter of 0.5 to 1.0 cm with-
out complications, including bleeding and perforation; (2)
aged 16 to 70 years, both female and male; (3) did not re-
ceive H. pylori eradication therapy prior to enrollment; (4)
positive rapid urease test of ++ or above; and (5) signed
informed consent.

Exclusion criteria were as follows: (1) patients who
were treated with antibiotics, bismuth agent, Ha receptor
antagonist (H2RA), PPI or a mucosa protective agent two
weeks before enrollment; (2) patients with gastric ulcers
and esophageal ulcers; (3) patients who were pregnant or
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lactating; (4) patients with other serious diseases, such as
severe liver, heart and kidney disease, cancer and disoz-
ders caused by alcohol abuse; (5) known allergy to drugs
being prescribed; (6) patients who participated in other
drug research during the 3 mo prior to enrollment; and
(7) patients who could not correctly express their com-
plaints, such as those who had a mental illness, severe
nervous functional disorders, or could not cooperate with
researchers.

Criteria for terminating the study were as follows: (1)
deterioration or severe complications; (2) serious adverse
events that could not be tolerated during treatment; (3)
other diseases that interfered with observation during
treatment; (4) lost to follow-up; and (5) pregnancy during
treatment.

Study drugs

The drugs used in this study, as well as the manufacturer,
were as follows: rabeprazole (Rui Bote), Jiangsu HanSoh
Pharmaceutical Group; amoxicillin (Imacil), the United
Laboratories International Holding Limited; colloidal
bismuth subcitrate (bismuth potassium citrate granules),
Livzon Pharmaceutical Group; and furazolidone, Jinling
Pharmaceutical Co., Ltd. Limin Pharmaceutical Factory.

Treatment regimens

The patients were randomly divided into the following
four groups: Group 1, treated with rabeprazole (10 mg),
amoxicillin (1000 mg) and furazolidone (100 mg) twice
daily (bid) for 7 d; Group 2, treated with rabeprazole
(10 mg), bismuth (220 mg), amoxicillin (1000 mg) and
furazolidone (100 mg) bid for 7 d; Group 3, treated with
rabeprazole (10 mg), amoxicillin (1000 mg) and furazoli-
done (100 mg) bid for 10 d; and Group 4, treated with
rabeprazole (10 mg), bismuth (220 mg), amoxicillin (1000
mg) and furazolidone (100 mg) bid for 10 d. After the
abovementioned treatments, every patient received raniti-
dine (150 mg) for 14 d (Groups 1 and 2) or 11 d (Groups
3 and 4).

Assessments
The diagnosis of H. pylori infection: A positive endo-

scopic rapid urease test indicated H. pylori infection™.

The confirmation of H. pylori eradication: H. pylori
eradication was confirmed when a C-urea expiratory
test was negative 4 wk after the completion of the study

treatmentlz’ﬂ.

Evaluation of symptoms and adverse events: Case
record forms (CRF) of the patients were completed. The
patients’ symptom history was recorded and a physical
examination was completed before treatment, 7 or 10
d after treatment, and 4 wk after completing the study
treatment. Symptoms and signs, medications used other
than those presctibed in the study, returned unused study
drugs, adverse events and other information were care-
tully recorded throughout the study.
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Evaluation of clinical symptom severity and treat-
ment efficacy: The severity of upper gastrointestinal
symptoms, including pain, burning sensation, acid regur-
gitation, nausea and vomiting, belching and abdominal
distension were observed and rated, respectively. The
symptom scores were as follows: 0, no symptoms; 1, light
symptoms that did not affect daily life and/or work; 2,
symptoms that affected daily life and/or work; and 3,
serious symptoms that affected daily life and work, and
medications were needed.

The improvement rate (IR) of clinical symptoms was
calculated with the following formula: IR (%) = [(clini-
cal symptom total points before treatment - the clinical
symptom total points after treatment)/clinical symptom
totals point before treatment] X 100%. The therapeutic
efficacies of the triple and quadruple therapies were cat-
egorized into four groups: (1) very effective, reduction
of all symptom scores to 0 or a reduction by 75%; (2)
effective, reduction of symptom scores between = 50%
and < 75%,; (3) slightly effective, reduction of symptom
scores between = 25% and < 50%; and (4) ineffective,
reduction of symptom scores by < 25% or increased
symptom scofes.

The main outcome measures

The primary outcome measure was H. pylori eradication
rate 4 wk after treatment, while the secondary outcome
measures were symptom and sign changes at the end of
treatment and 4 wk after the end of treatment, as well as
the proportion of patients who developed adverse events.

An intention-to-treat (IT'T) analysis was performed,
and all the patients who took at least one dose of a study
drug were enrolled for analyzing the curative efficacy and
adverse events. The last observational data were used as
the final result for patients who failed to observe all treat-
ment requirements.

A per-protocol (PP) analysis was performed on the
data of patients who complied well with the protocol, did
not take illicit drugs during the study period and com-
pleted the CRF form.

Statistical analysis

All the statistical analyses were performed with SPSS
16.0. The single factor analysis of variance was used for
measurement data, the ZZ test was used for unordered
categorical data, and the rank-sum test (Kruskal-Wallis)
was used for ordinal categorical data. All the statistical
tests were two-tailed, and a P value of < 0.05 was consid-
ered statistically significant.

RESULTS
Demography

A total of 720 patients were randomized and included in
this study. The demographic data of the four groups were
not significantly different (P = 0.337) (Table 1). Fifty-four
patients were excluded in the follow-up period (36 lost
to follow-up and 18 discontinued), and thus 666 patients
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Table 1 The age and gender of the four groups of patients n (%)

Group 1 (7 = 180) Group 2 (n = 180) Group 3 (7 = 180) Group 4 (n = 180) P value
Age (yr) mean + SD 414+12.6 39.6 £13.6 414+123 414 +135 0.470
Gender Male 105 (58) 118 (66) 102 (57) 107 (58) 0.337
Female 75 (42) 62 (34) 78 (43) 73 (42)

Patients in Group 1 and Group 3 received rabeprazole (10 mg), amoxicillin (1000 mg) and furazolidone (100 mg) twice daily for 7 and 10 d, respectively and

patients in Group 2 and Group 4 received rabeprazole (10 mg), bismuth (220 mg), amoxicillin (1000 mg) and furazolidone (100 mg) twice daily for 7 and 10 d,

respectively.

‘ Enrolled (7 = 720) ‘

‘ Randomized ‘

Group 1 (7 = 180)
Group 2 (7 = 180)
Group 3 (7 = 180)
Group 4 (n = 180)

Lost to follow up: 36
Discontinued: 18
Group 1 (7 = 15)
Group 2 (n = 13)
Group 3 (n = 14)
Group 4 (n = 12)

Completed

Group 1 (7 = 165)
Group 2 (7 = 167)
Group 3 (7 = 166)
Group 4 (7 = 168)

Figure 1 Study flow chart. Patients in Group 1 and Group 3 received rabepra-
zole (10 mg), amoxicillin (1000 mg) and furazolidone (100 mg) twice daily for 7
and 10 d, respectively. Patients in Group 2 and Group 4 received rabeprazole (10
mg), bismuth (220 mg), amoxicillin (1000 mg) and furazolidone (100 mg) twice
daily for 7 and 10 d, respectively.

completed the scheme, with 165, 167, 166 and 168 pa-
tients in Groups 1, 2, 3, and 4, respectively (Figure 1).

H. pylori eradication rate

There were significant differences in the H. pylori eradica-
tion rate (I'TT: y* = 8.725, P = 0.033; PP: y* = 10.094, P
= 0.018) among the four groups. Further comparisons
revealed that the H. pylori eradication rate in Group 4 was
significantly higher than that of Group 1 (P < 0.05) (Table
2) according to the I'TT and PP analyses.

Adverse events

The major adverse events included dizziness, vomiting,
diarrhea, nausea, skin rash, itchy skin, and malaise. The
number of adverse events was 15/180 (8.3%), 16/180
(8.9%), 15/180 (8.3%) and 17/180 (9.4%) in Groups
1, 2, 3 and 4, respectively (Table 3). All 18 patients with

vomiting, skin rash and itchy skin withdrew from the
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study treatment, including four patients in Group 1 (three
patients with vomiting and one patient with skin rash and
itchy skin), five patients in Group 2 (four patients with
vomiting and one patient with skin rash and itchy skin),
four patients in Group 3 (all vomiting), and five patients
in Group 4 (three patients with vomiting and two pa-
tients with skin rash and itchy skin). The symptoms were
relieved without special treatment in all of the patients

(Table 3).

DISCUSSION

This study demonstrated that patients treated with a
combination of rabeprazole, bismuth, amoxicillin and fu-
razolidone for 10 d (Group 4) had the highest eradication
rate of H. pylori infection. In addition, the H. pylori eradi-
cation rates of the four groups were all higher than those
of the reports mentioned previously“z’uj. The eradication
of H. pylori infection was not influenced by the age and/
or gender of the patients. In this study, the main adverse
events were dizziness, vomiting and diarrhea (Table 3),
and the incidence of these side effects was < 10%. These
symptoms disappeared after discontinuation of the treat-
ment drugs and did not require any further management.
All of the treatment regimens were safe, as serious life
threatening side effects were not reported and the inci-
dence was similar in different groups. The majority of
patients complied with treatment regimens in different
groups, and the patient drop-out rate was not due to the
different treatment regimens.

Although H. pylori is sensitive to many antibiotics, the
treatment effects on H. pylori are not satisfactory com-
pared with other bacterial infectious diseases'". Graham
et al! in 2007 proposed that the H. pylori eradication rate
should be greater than 95%, and less than 80% was not
acceptable. An increasing resistance rate to clarithromycin
and metronidazole has resulted in gradually decreasing H.
pylori eradication rates of standard “triple therapy” (PPI,
clarithromycin, amoxicillin or metronidazole). In 2010,
Graham ef o/ found that only 18% of the standard “tri-
ple therapies” had an eradication rate of more than 85%,
while 60% of the ITT analyses showed that the eradica-
tion rate could not reach 80%.

A multi-center study in EuropellzJ showed that the
H. pylori eradication rates of a standard triple therapy
(omeprazole, amoxicillin, clarithromycin) for 7 d were
70% and 55% according to PP and ITT analyses, respec-
tively. Another multi-center study conducted in Spain by
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Table 2 Eradication of Helicobacter pylori infection in the different treatment groups in the intention-to-treat and per protocol

analyses 77 (%)

Efficacy Group 1 (7 = 180) Group 2 (n = 180) Group 3 (7 = 180) Group 4 (n = 180) Ve P value
Eradication success 134 (74.4) 149 (82.8) 142 (78.9) 155 (86.1)

Eradication failure 31(17.2) 18 (10.0) 24 (13.3) 13 (7.2)

Cases dropped 15 (8.3) 13 (7.2) 14 (7.8) 12 (6.7)

Eradication rate

ITT (95%CTI) 74.4% (68.0-80.8) 82.8% (77.3-88.3) 78.9% (72.9-84.9) 86.1%" (81.0-91.2) 8.725 0.033
PP (95%CTI) 81.2% (75.2-87.2) 89.2% (84.5-93.9) 85.5% (80.1-90.9) 92.3%" (88.3-96.3) 10.094 0.018

*P < 0.05 vs Group 1. Patients in Group 1 and Group 3 received rabeprazole (10 mg), amoxicillin (1000 mg) and furazolidone (100 mg) twice daily for 7 and

10 d, respectively and patients in Group 2 and Group 4 received rabeprazole (10 mg), bismuth (220 mg), amoxicillin (1000 mg) and furazolidone (100 mg)

twice daily for 7 and 10 d, respectively. ITT: Intention-to-treat; PP: Per protocol.

Table 3 Adverse events in the patients of the four groups 7 (%)

Adverse events Group 1 Group 2 Group 3 Group 4
(n=180) (n = 180) (7 = 180) (n = 180)

Dizziness 5(2.8) 4(22) 6 (3.3) 7 (3.9)
Vomiting 3(17) 4(22) 4(22) 3(17)
Diarrhea 1(0.6) 4(22) 2 (L.1) 3(17)
Nausea 3(17) 0(0) 0 (0) 1(0.6)
Skin rash and itchy 1(0.6) 1(0.6) 0(0) 2(1.1)
skin

Asthenia 2(1.1) 3(L7) 3(L7) 1(0.6)
Total 15 (8.3) 16 (8.9 15 (8.3) 17 (9.4

Patients in Group 1 and Group 3 received rabeprazole (10 mg), amoxicillin
(1000 mg) and furazolidone (100 mg) twice daily for 7 and 10 d, respec-
tively and patients in Group 2 and Group 4 received rabeprazole (10 mg),
bismuth (220 mg), amoxicillin (1000 mg) and furazolidone (100 mg) twice
daily for 7 and 10 d, respectively. Treatment was discontinued for 18 pa-
tients who experienced vomiting, skin rash and itchy skin.

Gisbert ez al™” showed that the H. pylori eradication rates
of standard triple therapy (20 mg omeprazole bid, 500 mg
clarithromycin bid, and 500 mg metronidazole bid) for 7
d were 55% and 54% according to PP and ITT analyses,
respectively. Furthermore, a multi-center clinical study
in China showed that the H. pylori eradication rates of
standard triple therapy (20 mg lansoprazole bid, 500 mg
clarithromycin bid, and 1000 mg amoxicillin bid) for 7 d
were 78.2% and 74.5% according to PP and ITT analy-
ses, respectively[ls]. Another study at the Shanghai Renji
Hospital' in China showed that the H. pylori eradication
rates of standard triple therapy (40 mg pantoprazole bid,
1 g amoxicillin bid, and 500 mg clarithromycin bid) for 7
d were 65.1% and 63.5% according to PP and ITT analy-
ses, respectively.

In recent years, numerous studies have shown that the
rate of resistance of H. pylori to furazolidone is low! """,
Moreover, our previous studies over the last 15 years
in the Jiangxi province have shown that H. pylori resis-
tance rates to metronidazole and clarithromycin gradu-
ally increased to 72.7% and 14.9%, respectively, and the
resistance rate to levofloxacin was 14.1%. However, the
resistance rate to furazolidone was 0%!". The present
study demonstrated that furazolidone-based 7- and 10-d
triple therapies, irrespective of the course of treatment,
achieved H. pylori eradication rates above the accepted
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threshold of 80%' (81.2% and 85.5%, respectively) by
PP analysis. More importantly, the eradication rates of
the 7- and 10-d quadruple therapies were also higher
than 80% (89.2% and 92.3%, respectively) by PP analy-
sis, which are similar to or even higher than recent re-
ports > Furthermore, the H. pylori eradication rate
in furazolidone-based quadruple therapy was higher than
that of the triple therapy, and the eradication rates of the
10-d therapy were higher than those of the 7-d therapy,
suggesting that cither the addition of bismuth or an ex-
tended course of treatment could improve the H. pylori
eradication rate.

A prospective study in Tran by Agah e a/'” reported
that the H. pylori eradication rates of metronidazole-
based quadruple therapy (500 mg metronidazole bid, 1 g
amoxicillin bid, 20 mg omeprazole bid, and 240 mg bis-
muth bid) and azithromycin-based quadruple therapy [500
mg azithromycin once daily (gd) for 1 wk, 1 g amoxicillin
bid, 20 mg omeprazole bid, and 240 mg bismuth bid] for
two weeks were 68% and 69%, respectively, according to
PP and ITT analyses. In the present study, the length of
the furazolidone-based quadruple therapy was shorter
than that of the study by Agah e al'"”, but the H. pylori
eradication rate was higher in our study. In the setting
of second-line therapy, Kuo ef a/”” treated 150 patients in
Taiwan with levofloxacin-containing quadruple therapy [40
mg of esomeprazole bid, 300 mg of bismuth subcitrate four
times daily (gzd), 500 mg tetracycline gid, and 500 mg levo-
floxacin ¢d) or high-dose metronidazole-based quadruple
therapy (40 mg esomeprazole bid, 300 mg bismuth subci-
trate gid, 500 mg tetracycline ¢id, and 500 mg metronidazole
gid) for 10 d. The ITT analysis indicated that the eradication
rate was 78.9% and 79.7%, respectively, and the PP analysis
indicated that the eradication rate was 87.0% and 90.8%,
respectively. When used with furazolidone, Abbas e# al*!
treated 52 patients in Pakistan who failed to respond to clar-
ithromycin-based triple therapy with a combinational regi-
men comprised of furazolidone (200 mg), co-amoxiclav (1
), colloidal bismuth subcitrate (240 mg) and esomeprazole
(40 mg) bid for 14 d. To document eradication of H. pylori,
the urea breath test was repeated 4 wk after the completion
of treatment. The ITT analysis indicated that the eradication
rate was 81% (42/52), and the PP analysis indicated that the
eradication rate was 82.4% (42/51)"”. Another study from
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Iran also showed good outcomes for H. pylori eradication
with bismuth-based therapy using furazolidone, revealed
eradication rate of 80.6% and 82.9%, according to ITT and
PP analyses™.

The therapeutic dose of rabeprazole used in this
study was 10 mg twice a day. Rabeprazole has proven
efficacy in healing, symptom relief and prevention of
relapse of peptic ulcers and GORD. As monotherapy for
peptic ulcer healing and symptom relief, 4- to 8-wk stud-
ies have shown that the efficacy of rabeprazole (10 to 40
mg ¢d) is similar to omeprazole®™. A rabeprazole dose of
10 mg bid is recommended by the Fourth Chinese Na-
tional Consensus Report”, and the recommended dose
of rabeprazole by the Maastricht IV Consensus® is 20
mg bid. In this study, the rabeprazole dose was increased
to 20 mg bid in those who failed eradication treatment.

The adverse events of furazolidone atre associated
with its dose and duration of use. Various studies have
indicated that the incidence of adverse events at a higher
dose of furazolidone (200 mg bid) is greater than that at
a lower dose (100 mg bid or 50 mg bid). In this study, the
dose of furazolidone was 100 mg bid (lower dose), and
the course of treatment was 10 d or less. Adverse events
were observed in less than 10% of patients in each of the
groups, and treatment had to be discontinued in 2.5% of
the patients.

Chinese national multicenter randomized controlled
trials have indicated that sequential therapy has no sig-
nificant advantage when compared with standard triple
therapym]. Accompanying therapy may increase antibiotic
adverse reactions, as well as reducing options of antibi-
otics after eradication treatment failure. Furazolidone is
seldom used in the United States and European coun-
tries, but it is used widely in several countries, including
Iran, Malaysia, Pakistan, Brazil, Mexico and China. The
infection rate of H. pylori in the Asian-Pacific region is
very high. Furazolidone-based therapy is safe and our
results have shown that the side effects of both 7-d and
10-d treatments were less than 10%. In a future study, we
will expand the sample size to assess furazolidone-based
therapy around other areas of China.

In conclusion, both 7- and 10-d quadruple furazoli-
done-based therapies achieve satisfactory H. pylori eradi-
cation rates. Therefore, these regimens are recommended
as an alternative treatment for H. pylori eradication.
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Background

The eradication rate of Helicobacter pylori (H. pylori) should be higher than
90%. However, in recent years, the widespread use of antibiotics has led to the
development of drug resistance to antibiotics used in the treatment of H. pylori
infection. The eradication rate of H. pylori infection has fallen to less than 80%
with standard triple therapy (proton pump inhibitor, clarithromycin and amoxicil-
lin as a first-line regimen).

Research frontiers

A number of interesting articles have been published over the last year assess-
ing many issues around H. pylori eradication therapy, including triple therapy,
nonbismuth quadruple therapies, and bismuth-based therapy, often with
conflicting outcomes.
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Innovations and breakthroughs
This study demonstrated that both 7- and 10-d quadruple furazolidone-based
therapies achieve satisfactory H. pylori eradication rates, and all of the treat-
ment regimens are safe. Therefore, these regimens are recommended as an
alternative treatment for H. pylori eradication.

Applications

Furazolidone is seldom used in the United States and European countries, but
it is used widely in countries in the Asian-Pacific region, including Iran, Malay-
sia, Pakistan, Brazil, Mexico and China, in which the infection rate of H. pylori is
very high. Furazolidone-based therapy is efficient, safe and cost-effectiveness,
and is suitable as an alternative treatment for H. pylori eradication, especially in
developing countries.

Peer review

The manuscripts studied furazolidone-based triple and quadruple treatment in H.
pylori infected patients with duodenal ulcer. The study is well prepared and the
results are specific, especially on the basis of cost-effectiveness.
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