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Abstract
AIM: To evaluate the efficacy and safety of modified 
sequential therapy and to compare modified sequential 
therapy with standard quadruple therapy for Helicobacter 
pylori  (H. pylori ) eradication.

METHODS: In total, 200 consecutive patients who 
were diagnosed with H. pylori -infected chronic gastritis 
by electronic endoscopy and rapid urease testing from 
December 2012 to October 2013 were enrolled in this 
study. The patients had not previously received H. 
pylori  eradication treatment, and were randomized into 
two groups. The patients in Group A (n  = 101) were 
treated with ilaprazole + bismuth potassium citrate + 
amoxicillin and clavulanate potassium + levofloxacin, 
and the patients in Group B (n  = 99) were administered 
a modified sequential therapy composed of ilaprazole at 
5 mg bid  and amoxicillin and clavulanate potassium at 
914 mg for the first five days followed by ilaprazole at 
5 mg bid , furazolidone at 100 mg bid  and levofloxacin 
at 500 mg qid  for the next five days. Four to six weeks 
after the end of treatment, a 14C-urea breath test was 
performed for all the subjects to confirm the eradication 
of H. pylori . The intention-to-treat and per-protocol 
eradication rates were determined.

Randomized Controlled Trial
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RESULTS: A total of 190 of the 200 patients completed 
the study. All 200 patients were included in the 
intention-to-treat analysis, whereas 190 patients were 
included in the per-protocol analysis. In the intention-
to-treat analysis, the rates of H. pylori  eradication in 
Groups A and B were 85.15% (86/101) and 81.82% 
(81/99), respectively. In the per-protocol analysis, the 
H. pylori  eradication rates in Groups A and B were 
88.66% (86/97) and 87.09% (81/93), respectively. 
No significant difference was observed (χ 2 = 0.109, 
P  = 0.741) in the eradication rate between Groups A 
and B. The rates of adverse effects observed in the 
groups were similar at 6.19% (6/97) for Group A and 
7.53% (7/93) for Group B (P  > 0.05). No mortality or 
major morbidities were observed in any of the patients. 
Symptomatic improvements in the presentation of 
stomachache, acid regurgitation, and burning sensation 
were not significantly different between the two groups.

CONCLUSION: Ilaprazole-based 10-d standard 
quadruple therapy does not offer an incremental benefit 
over modified sequential therapy for the treatment of H. 
pylori  infection, as both treatment regimens appear to 
be effective, safe, and well-tolerated as initial treatment 
options.

Key words: Helicobacter pylori ; Chronic gastritis; 
Sequential therapy; Quadruple therapy; Initial therapy; 
Ilaprazole
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Core tip: As the prevalence of antibiotic-resistant 
Helicobacter pylori  (H. pylori ) has increased in 
recent years, the eradication rate of H. pylori  has 
simultaneously declined each year. The aim of this 
randomized controlled clinical trial was to better 
characterize the safety and efficacy of a modified 
sequential therapy regimen for the initial treatment of 
H. pylori  and to compare this treatment regimen with 
a 10-d standard quadruple treatment regimen for the 
eradication of H. pylori .
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INTRODUCTION
Helicobacter pylori (H. pylori) infection is widespread in 
humans. An epidemiological study has indicated that 
the prevalence of H. pylori infection in China remains 
high, reaching 40%-60% in adults[1]. H. pylori is 
involved in chronic gastritis, non-ulcerative dyspepsia, 
peptic ulcer disease, gastric adenocarcinoma and 

gastric mucosa-associated lymphoid tissue (MALT) 
lymphomas. Additionally, H. pylori is related to 
unexplained iron deficiency anemia, chronic idiopathic 
thrombocytopenic purpura, Alzheimer’s disease, 
colorectal adenomas and colon cancer and is possibly 
related to atherosclerosis, diabetes, hypertension, 
obesity and other diseases[2]. The eradication of 
H. pylori facilitates the control of H. pylori-related 
diseases. However, as the prevalence of antibiotic-
resistant H. pylori has increased in recent years, the 
eradication rate of H. pylori has declined yearly. In 
2012, the Chinese Consensus Report showed that 
the resistance rates to metronidazole, clarithromycin, 
and levofloxacin were 60%-70%, 20%-38%, and 
30%-38%, respectively; however, the resistance rates 
to amoxicillin, furazolidone and tetracycline remained 
low (1%-5%). According to a 2013 antibiotic resistance 
study in Guangdong province in China, the resistance 
rates to metronidazole, furazolidone, amoxicillin, 
clarithromycin and levofloxacin were 88.4%, 61.1%, 
47.4%, 42.1% and 21.1%, respectively[3]. In 2014, a 
review noted that the lack of therapeutic compliance 
and the incidence of side effects might lead to the 
development of antibiotic resistance. Resistance to 
metronidazole has reached approximately 40% in 
developed countries and exceeds 90% in developing 
countries. The resistance to clarithromycin has been 
increasing, reaching more than 20% in southern 
Europe[4]. The Fourth Chinese National Consensus 
Report[1] showed that the eradication rate of the 
standard triple therapy [proton pump inhibitor (PPI) 
+ clarithromycin + amoxicillin or PPI + clarithromycin 
+ metronidazole] is lower or far lower than 80%. 
Increasing the duration of the standard triple therapy 
from 7 to 10 or 14 d could increase the eradication 
rate by 5%. To improve the H. pylori eradication rate, 
several regimens of H. pylori eradication therapy 
have been recommended internationally, including 
sequential therapy (5 d of PPI + amoxicillin followed by 
5 d of PPI + clarithromycin + metronidazole, for a total 
of 10 d), concomitant therapy (PPI + clarithromycin 
+ amoxicillin + metronidazole taken simultaneously) 
and levofloxacin triple therapy (PPI + levofloxacin 
+ amoxicillin). There has been no controlled study 
comparing the efficacy of the PPI + amoxicillin + 
fluoroquinolone regimen with and without the addition 
of bismuth; however, the use of PPI + amoxicillin + 
fluoroquinolone + bismuth quadruple therapy as a 
rescue therapy was shown to be safe and effective in 
several studies[1].

In this randomized controlled trial, we selected 200 
patients with H. pylori-positive chronic gastritis who 
had never received H. pylori eradication treatment. 
These patients were treated for 10 days with ilaprazole 
+ bismuth potassium citrate + amoxicillin and 
clavulanate potassium + levofloxacin or ilaprazole + 
amoxicillin and clavulanate potassium + levofloxacin 
+ furazolidone. The aim of the study was to better 
characterize the safety and efficacy of the modified 
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sequential therapy regimen for the initial treatment of 
H. pylori and compare it with the standard quadruple 
treatment for H. pylori eradication.

MATERIALS AND METHODS
This was a prospective study. The protocol was 
approved by the Ethical Investigation Committee of 
our institution, and informed consent was obtained 
from all the patients after a full informative session. All 
patients were managed by a single gastroenterologist, 
and their details were recorded.

The inclusion criteria were as follows: 200 consecutive 
patients from December 2012 to October 2013 who 
visited our hospital clinic for upper abdominal pain, 
heartburn, acid reflux and other gastrointestinal 
symptoms, aged 18-65 years old, male or female, and 
H. pylori-positive with chronic gastritis confirmed by 
electronic endoscopy and a rapid urease test. 

The exclusion criteria were as follows: (1) pregnant 
or breast-feeding women; (2) merged ulcers and ulcer 
complications; (3) cancer patients; (4) previous upper 
gastrointestinal surgery; (5) therapy with PPIs, H2 
receptor antagonists, bismuth, or antimicrobial drugs 2 
wk before treatment; (6) a history of previous H. pylori 
eradication therapy; (7) significant organ dysfunction 
(hepatic, cardiorespiratory, renal diseases, neoplastic 
diseases, or coagulopathy); (8) allergy to any of the 
drugs used in the study or similar drugs; and (9) other 
cases of interference studies. 

A total of 200 patients participated in the study 
and were randomized into 2 groups. The patients 
in Group A were treated with standard quadruple 
therapy (n = 101) consisting of AIBL (amoxicillin and 
clavulanate potassium at 914 mg bid, ilaprazole at 
5 mg bid, bismuth potassium citrate at 220 mg bid, 
and levofloxacin at 500 mg qid for 10 d). The patients 
in Group B (n = 99) were administered a modified 
sequential therapy composed of ilaprazole at 5 mg 
bid, amoxicillin and clavulanate potassium at 914 
mg bid, for the first 5 d followed by ilaprazole at 5 
mg bid, furazolidone at 100 mg bid and levofloxacin 
at 500 mg qid, for the next five days. The proton 
pump inhibitor and bismuth potassium citrate were 
administered 30 min before meals, whereas the 
antibiotics were administered after meals. These drugs 
were prescribed to the patient one time, and a specific 
gastroenterologist contacted the patients by telephone 
to ask them to take the prescribed medication and to 
inquire whether adverse drug reactions occurred at 
a fixed time daily. The patients were advised of the 
possibility of experiencing nausea, taste disturbance, 
diarrhea, vomiting, dizziness and headaches during 
the treatment period. The patients were asked to 
return at the end of eradication therapy to assess 
the side effects and compliance with the therapy. 
The incidence of adverse effects was evaluated by 
a specific questionnaire. Eradication was defined as 
a negative result on the 14C-urea breath test which 

was performed 4-6 wk after the end of the course of 
treatment. None of the patients used antibacterial 
drugs, PPIs, H2 receptor antagonists, or bismuth after 
the treatment until a review was conducted regarding 
the 14C-urea breath test after H. pylori infection.

A technician who was blinded to the assigned 
protocol performed all of the 14C-urea breath tests.

Statistical analysis
The eradication rates in the intention-to-treat (ITT) and 
per-protocol (PP) analyses were calculated (Figure 1). 
The patients who took at least one dose of drugs were 
included in the ITT analysis, whereas the patients who 
completed the entire therapy period and completed 
the follow-up were considered in the PP analysis. The 
data were analyzed using SPSS 13.0 software. The χ 2 
test was used for a comparison between the groups, 
and values of p < 0.05 were considered significant.

RESULTS
A total of 200 patients were included in the ITT 
analysis, whereas 190 patients were considered in 
the PP analysis. A total of 97 patients were included in 
Group A, and 55.67% and 44.33% of these patients 
were male and female, respectively. The mean age 
± SD of the patients in Group A was 40.91 ± 12.10 
years. A total of 93 patients were included in group 
B; 51.61% were male, and 48.39% were female. The 
mean age ± SD of the Group B patients was 42.88 ± 
11.59 years. Of the Group A patients, 23 smoked and 
32 used alcohol; in Group B, 25 patients smoked and 
30 patients used alcohol. No significant differences 
between the two groups in terms of drinking, smoking, 
gender or age were detected (p > 0.05). According 
to the ITT analysis, H. pylori eradication was achieved 
in 86 of the 101 patients in the standard quadruple 
treatment group (Group A) and in 81 of the 99 patients 
in the modified sequential treatment group (Group B). 
The ITT eradication rates of the standard quadruple 
therapy and sequential therapy were 85.15% and 
81.82%, respectively (p = 0.741). The PP eradication 
rates of the standard quadruple therapy and sequential 
therapy were 88.66% and 87.09%, respectively (p 
= 0.741). The reported side effects included diarrhea 
(three patients in total), nausea (one patient in total), 
dizziness or headache (four patients in total), insomnia 
(three patients in total), nausea (five patients in total), 
vomiting (one patient in total), taste disturbance (six 
patients in total), menstrual period extension (two 
patients in total); some patients experienced multiple 
side effects. However, the extent of the mild adverse 
reactions could be tolerated and disappeared after 
treatment. Only 10 patients showed poor compliance 
(four patients in group A and six patients in group 
B), and 4 patients (two patients in group A and two 
patients in group B) were lost to follow-up because of 
job transfers. The rates of adverse effects for the two 
groups were similar at 6.19% (6/97) for Group A and 
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strains of smaller virulence, and cure rates seem to 
be higher for patients with cagA+/vacA s1 H pylori 
strains[7,8]. A previous randomized open trial[9] showed 
that smoking significantly decreased the cure rate of 
H. pylori infection, while another study suggested that 
smoking and drinking habits when analyzed jointly 
are more useful for predicting the outcome of H. 
pylori eradication than when analyzed separately[10]. 
Because of the decreased eradication rate, the search 
for more effective treatment programs or the use 
of new alternative drugs for H. pylori eradication 
therapy has become imperative. Recently[1,11], H. 
pylori treatment with bismuth-containing quadruple 
therapy or sequential therapy was recommended as 
the first-line treatment. A review article[12] showed that 
quadruple therapy should be considered the first-line 
treatment in areas of high clarithromycin resistance. 
A 10-d sequential therapy as a novel therapy shows 
an impressive eradication rate greater than 90%. The 
rationale for sequential therapy includes the following: 
(1) amoxicillin would decrease the bacterial load and 
the risk of the selection of a clarithromycin-resistant 
mutant strain; and (2) amoxicillin might disrupt the 
efflux pump, preventing clarithromycin resistance. Choi 
et al[13] performed a meta-analysis (8 Italian studies) 
that showed a trend in preferring sequential therapy 
to triple therapy. Others have suggested that there is 
insufficient data to recommend sequential therapy as 
an alternative first-line therapy for H. pylori therapy in 
Asia[14].

This trial was conducted to establish simple and 
short-term regimens with effective and nontoxic 
agents for an applicable initial therapy for H. pylori 
eradication in China. Our study showed that 10-d 
standard quadruple ilaprazole and modified sequential 
therapy were satisfactory and safe, and they appear 

7.53% (7/93) for Group B (p > 0.05). No mortality or 
major morbidity was recorded in the study (Table 1).

DISCUSSION
Over the past decade, eradication programs regarding 
H. pylori-related diseases have been based on 
standard triple therapy worldwide. However, the 
eradication rate of the standard triple therapy (PPI + 
clarithromycin + amoxicillin or PPI + clarithromycin 
+ metronidazole) is lower or far lower than 80% with 
the increase in drug-resistant H. pylori. Increasing the 
duration of standard triple therapy from 7 to 10 or 14 
d could increase the eradication rate by 5%[1]. The cure 
rates of H. pylori infection are influenced by several 
factors such as antibiotic susceptibility, insufficient 
inhibition of acid secretion [e.g., the cytochrome P450 
2C19 (CYP2C19) genotype, the PPI dose, and the PPI 
treatment schedule], bacterial genotypes that reduce 
virulence (e.g., cagA-negative strains and the vacA 
s2 genotype), the environment (e.g., smoking), and 
protocol compliance[5,6]. Reports indicated that the 
effectiveness of eradication can be influenced by the 
genetic type of H. pylori, better effects of eradicative 
treatment can be expected if one is infected with the 
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Total eligible patients (n  = 200)

Group A 
(n  = 101)

Group B 
(n  = 99)

Intention-to-treat efficacy 
85.15%

Completed 
(n  = 97)

Unevaluable
Lost of follow up: 4
Adverse effect: 6

Per-protocol efficacy 88.66% 

Intention-to-treat efficacy 
81.82%

Completed 
(n  = 93)

Unevaluable
Lost toof follow up: 6

Adverse effect: 7

Per-protocol efficacy 87.09%

Figure 1  Flow chart to illustrate the study design used in our trial. 

Table 1  Adverse events resulting from antibiotic therapy in 
the study population  n  (%)

Side effects 13 (6.8)
Nausea   5 (2.6)
Taste disturbance   6 (3.2)
Vomiting   1 (0.5)
Diarrhea   3 (1.6)
Dizziness, headache   4 (2.1)
Insomnia   3 (1.8)
Menstrual period extension   2 (1.1)
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to be well tolerated for initial therapy. In this trial, we 
used a new PPI, ilaprazole [the compound designated 
as IY-81149,2 {[(4-methoxy-3-methyl)-2-pyridinyl]-
ethylsulfinyl}-5-(1H-pyrrol-1-lyl) 1H-benzimidazole], 
which belongs to a class of substituted benzimidazole 
molecules that are chemically related to omeprazole 
and lansoprazole. The mechanism of action for the 
suppression of gastric acid secretion is almost identical 
in ilaprazole and omeprazole. For both drugs, the 
protonated substituted benzimidazoles suppress gastric 
acid secretion through the inhibition of H+/K+-ATPase 
at the secretory surfaces of the gastric parietal cells[15]. 
Pre-clinical studies and both national and international 
phase I and Ⅱ clinical trials showed that ilaprazole is 
a strong, stable, long-lasting inhibitor of gastric acid 
secretion. A multicenter, randomized, double-blinded, 
positive-controlled clinical trial which was conducted 
at 20 hospitals in China concluded that ilaprazole 
was not affected by CYP2C19 polymorphisms[16]. An 
additional article reported that ilaprazole provided 
a higher suppression of gastric acid secretion in a 
dose-dependent manner, a longer half-life, higher 
bacteriostasis, and a safety profile similar to that of 
omeprazole[16]. In agreement with an open randomized 
crossover study[17] and a previous review[18], which 
indicated that the metabolism of ilaprazole was not 
related to CYP2C19 and showed that ilaprazole at 
5 mg resulted in an effect comparable to 20 mg of 
omeprazole, 10 mg and 20 mg of ilaprazole provided 
a significantly greater and prolonged suppression of 
gastric acid. The resistance of H. pylori to antimicrobial 
drugs is an important reason for the low eradication 
rate[19,20]. Amoxicillin and clavulanic acid are two 
antibiotics that are frequently used in the treatment 
of H. pylori. Amoxicillin is a semi-synthetic β-lactam 
antibiotic with high selectivity and low toxicity, whereas 
clavulanic acid is a β-lactamase inhibitor that blocks 
the activity of the β-lactamase produced by bacteria. 
Clavulanic acid can reduce bacterial resistance and 
enhance the antibacterial effect of amoxicillin when 
used in combination with amoxicillin and other β-lactam 
antibiotics[21]. Although H. pylori does not produce 
β-lactamase, others[21] have shown that an amoxicillin 
and clavulanate potassium-containing eradication 
regimen is safe and effective; therefore, we selected 
amoxicillin and clavulanate potassium for our study. 
In this study, we included amoxicillin, levofloxacin 
and furazolidone in the treatment regimens according 
to a 2013 antibiotic resistance study in Guangdong 
province in China which showed that the resistance 
rates against metronidazole and clarithromycin were 
88.4% and 42.1%, respectively, which were relatively 
lower than the resistance rates for amoxicillin and 
clavulanate potassium, levofloxacin and furazolidone[3]; 
the difference in resistance rate between Guangdong 
province and the entire country might have been 
related to the specific geography, ethnicity, economic 
level, drug habits and time span in Guangdong 
province. A previous randomized controlled trial[22] 

indicated that bismuth salts had a synergistic effect on 
antibiotics by destroying bacteria in the manner of an 
antiseptic. A meta-analysis[23] concluded that bismuth 
for the treatment of H. pylori is safe and well-tolerated, 
the only adverse event occurring significantly more 
commonly was dark stools. Recently, a study[24] 
including one hundred and forty-two H. pylori-positive 
patients in Turkey showed that the 14-d modified 
sequential treatment, including bismuth, achieved a 
significantly high eradication rate in patients with H. 
pylori infection, with satisfactory patient compliance 
and minor side effects. Therefore, we added this agent 
to the initial therapy regimen.

In this clinical study, 200 consecutive patients 
with H. pylori-positive chronic gastritis who had 
never received H. pylori eradication treatment were 
randomized into two groups and administered 
ilaprazole + bismuth + amoxicillin and clavulanate 
potassium and levofloxacin in a 10-d standard 
quadruple treatment or amoxicillin and clavulanate 
potassium + levofloxacin and furazolidone for 10 
d in a modified sequential program. The results 
showed that the ITT eradication rates with the 
standard quadruple therapy and modified sequential 
therapy were 85.15% and 81.82%, respectively (p 
= 0.741). The PP eradication rates with the standard 
quadruple therapy and modified sequential therapy 
were 88.66% and 87.09%, respectively (p = 0.741). 
The H. pylori eradication rates in both groups were 
significantly higher than those in patients in this 
region who received H. pylori eradication treatment 
containing ilaprazole or esomeprazole + amoxicillin 
and clavulanate potassium and furazolidone in a 7-d 
standard triple therapy or amoxicillin and clavulanate 
potassium + clarithromycin and furazolidone in a 10-d 
sequential therapy[25]. The eradication rates for both of 
our study groups were also higher than the eradication 
rates reported in a national multicenter study 
evaluating bismuth-containing ilaprazole + amoxicillin 
and clarithromycin in a 7-d quadruple therapy[26]. 
These findings suggest that the experimental therapy 
used in the present study is reasonable regarding 
the antimicrobial resistance in this region and 
that antimicrobial drugs and prolonged treatment 
would improve H. pylori eradication by ilaprazole in 
combination with bismuth quadruple and sequential 
programs. The rates of side effects in both groups were 
similar (6.19% vs 7.53%, p > 0.05), which indicated 
that ilaprazole in the 10-d standard quadruple and 
modified sequential regimen had a better safety 
profile in the treatment of H. pylori-positive patients 
with chronic gastritis and offered a clinical basis for 
H. pylori-positive treatment programs in the region. 
Regarding the sequential therapy, our results are 
similar to a previous randomized, double-blinded, 
comparative clinical trial in China which reported 
that the eradication rate with sequential therapy (20 
mg of omeprazole bid and 1000 mg of amoxicillin 
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for 5 d followed by 20 mg of omeprazole, 500 mg 
of metronidazole, and 500 mg of clarithromycin 
for an additional 5 d) was 88.89%[27]. In the same 
year, 2012, a randomized study in Japan reported 
that the eradication rate of non-bismuth quadruple 
therapy (lansoprazole at 30 mg, amoxicillin at 750 
mg, clarithromycin at 200 mg and metronidazole at 
250 mg, twice daily for 7 d) was 94.9% and 98.3%, 
respectively, by ITT analysis and PP analysis[28]. 
Recently, a Korean article reported that 7-d and 14-d 
quadruple therapy with PPI, tripotassium dicitrato 
bismuthate, tetracycline, and metronidazole showed 
eradication rates of 66.4% and 71.1%, respectively, by 
an ITT analysis and 76.5% and 83.8%, respectively, 
by PP analysis[29]. 

This study has two limitations. The eradication rate 
with these two regimens did not achieve the desirable 
eradication rate of 90%[30]. Selecting the modified 
sequential therapy as an initial treatment, which 
requires three antibiotic drugs, has the possibility of 
increasing the adverse reactions of the drugs and 
reducing the availability of antibiotic drugs when 
therapeutic failure occurs. 

In conclusion, our study suggests that for H. pylori 
patients in the Guangdong province, China, ilaprazole-
based 10-d standard quadruple therapy does not 
offer an incremental benefit over modified sequential 
therapy, as both regimens appear to be effective, 
safe, and well-tolerated as initial treatment options. 
Additional studies comparing the treatment dose and 
duration are needed to further evaluate these two 
regimens as initial therapy protocols in our population.

COMMENTS
Background
As the prevalence of antibiotic-resistant Helicobacter pylori (H. pylori) has 
increased in recent years, the eradication rate of H. pylori has simultaneously 
declined annually. To improve the rate of H. pylori eradication in patients, 
several regimens of H. pylori eradication therapy have been recommended 
internationally, including sequential therapy [5 d of proton pump inhibitor (PPI) + 
amoxicillin followed by 5 d of PPI + clarithromycin + metronidazole for a total of 
10 d], concomitant therapy (PPI + clarithromycin + amoxicillin + metronidazole 
taken simultaneously), and levofloxacin triple therapy (PPI + levofloxacin + 
amoxicillin).
Research frontiers
Controlled studies have not been conducted comparing the relative efficacies 
of a PPI + amoxicillin + fluoroquinolone regimen with and without the addition 
of bismuth. However, the use of PPI + amoxicillin + fluoroquinolone + bismuth 
quadruple therapy as a rescue therapy has been shown to be safe and effective 
in several studies.
Innovations and breakthroughs
Firstly, because no controlled studies have been conducted comparing the efficacy 
of a PPI + amoxicillin + fluoroquinolone regimen with and without the addition of 
bismuth, the authors evaluated the efficacy and safety of a new sequential therapy 
regimen and compared this regimen with the standard quadruple treatment 
regimen for H. pylori eradication. Secondly, the authors chose amoxicillin, 
levofloxacin, and furazolidone for these regimens based on an antibiotic 
resistance study conducted in patients from the Guangdong province in China. 
Finally, the authors chose two four-drug regimens as initial therapies despite the 
fact that standard triple therapy is considered standard of care in many countries. 
Furthermore, both of the regimens tested were well-tolerated as initial therapies.

Applications
The results of this study suggest that ilaprazole-based 10-d standard quadruple 
therapy does not offer an incremental benefit over modified sequential therapy 
for the treatment of H. pylori patients, as both regimens are effective, safe, and 
well-tolerated as initial treatment options.
Terminology
H. pylori infection is widespread in humans. H. pylori is involved in 
chronic gastritis, non-ulcerative dyspepsia, peptic ulcer disease, gastric 
adenocarcinoma and gastric mucosa-associated lymphoid tissue (MALT) 
lymphomas. Additionally, H. pylori is related to idiopathic iron deficiency anemia, 
chronic idiopathic thrombocytopenic purpura, Alzheimer’s disease, colorectal 
adenomas and colon cancer, and may be related to atherosclerosis, diabetes, 
hypertension, and obesity among other diseases. The eradication of H. pylori 
could ameliorate many of these H. pylori-related diseases.
Peer-review
This is a well-designed, performed and written clinical trial study to compare the 
efficacy and safety of a modified sequential therapy with the standard quadruple 
treatment for H. pylori eradication in 200 consecutive patients who were 
diagnosed with H. pylori-infected chronic gastritis in China were the eradication 
rate of H. pylori has yearly declined.
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