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Abstract
AIM: To evaluate the efficacy of sequential vs  hybrid 
therapy in patients with Helicobacter pylori  (H. pylori ) 
infection.

METHODS: From March 2013 to May 2014, one 
hundred and seventy-five H. pylori  infected patients 
who had not been treated for H. pylori  before were 
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INTRODUCTION
Helicobacter pylori (H. pylori) infection is very common 
worldwide, occurring in 40% to 50% of the population 
in developed countries, in 80% to 90% of the 
population in developing regions[1,2], and about 50% 
of the population in Taiwan[2]. H. pylori infection 
causes chronic gastritis which significantly increases 
the risk of developing gastric or duodenal ulcers[3,4], 
gastric adenocarcinoma, and mucosa-associated 
lymphoid tissue (MALT) lymphoma[5,6]. Eradication of 
H. pylori infection prevents ulcer recurrence[7,8], leads 
to a significant reduction of gastric cancer, decreases 
intestinal type gastric cancer recurrence in patients 
who underwent endoscopic resection[9], and results in 
complete regression of 60%-83% of MALTomas[10].

Until recently, the gold standard regimen for H. 
pylori eradication consisted of triple therapy with a 
proton pump inhibitor (PPI) plus clarithromycin and 
amoxicillin or metronidazole, administered for 7-14 
d[11,12]. The failure rates of these standard therapies 
range from 5% to 35%[13-15]. The main reasons 
for eradication failure are poor patient compliance, 
resistant bacteria, low gastric pH and a high bacterial 
load[16,17]. 

Sequential therapy, as originally defined, starts with 
a simple double regimen of a PPI plus amoxicillin for 5 
d, followed by a triple regimen of a PPI, clarithromycin, 
and tinidazole for the next 5 d[18]. Recent studies with 
antimicrobial susceptibility testing have confirmed that 
the superiority of sequential therapy over standard 
triple therapy is primarily because of an improved 
outcome with clarithromycin-resistant strains[19]. 
However, sequential therapy was not demonstrated to 
achieve a per-protocol (PP) eradication rate of 95%. 

In 2011, Hsu et al[20] report a study using a hybrid 
regimen, starting with PPI plus amoxicillin for 7 d, 
followed by a quadruple regimen of a PPI, amoxicillin, 
clarithromycin, and metronidazole for the next 7 d. 
The eradication rate was 99.1% by PP analysis and 
97.4% by intension-to-treat (ITT) analysis. The ITT 
eradication rates achieve grade A success based 
on grading success (≥ 95% = A, 90%-94% = B, 
85%-89% = C, 81%-84% = D, and ≤ 80% = F[21]). 

Fewer studies compared sequential therapy with 
hybrid therapy. Two studies from Italy and Iran that 
compared sequential therapy for 10 d with hybrid 
therapy for 14 d showed contradictory results[22,23]. 
The reason was unknown because susceptibility 
tests were not done. Therefore, we did a randomized 
controlled trial to compare sequential regimen and 
hybrid regimen for the treatment of H. pylori infection. 
We assessed the antibiotic resistance that might affect 
the eradication rate. In Taiwan, the rate of resistance 
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randomized to receive either sequential therapy 
(rabeprazole 20 mg and amoxicillin 1 g twice daily for 
5 d, followed by rabeprazole 20 mg, clarithromycin 500 
mg and metronidazole 500 mg twice daily for 5 d) or 
hybrid therapy (rabeprazole 20 mg and amoxicillin 1 g 
for 7 d, followed by rabeprazole 20 mg, amoxicillin 1 
g, clarithromycin 500 mg and metronidazole 500 mg 
twice daily for 7 d). H. pylori  status was confirmed by 
positive results of both rapid urease test and histology 
examination or a positive result of culture. Eradication 
efficacy was assessed by follow-up endoscopy with 
rapid urease test and histological examination 8 wk 
after the end of anti-H. pylori  therapy, or 13C-urea 
breath test at least 4 wk after completion of treatment. 
The primary outcome was H. pylori  eradication by 
intension-to-treat (ITT) and per-protocol (PP) analyses.

RESULTS: One hundred and sixty-seven patients (83 
patients in the sequential group and 84 patients in the 
hybrid group) completed the study. The compliance 
rates were 97.6% and 97.7% for the two groups, 
respectively. The eradication rate was 78.2% for the 
sequential group and 92% for the hybrid group by ITT 
analysis (p  = 0.01). The eradication rate was 81.9% 
for the sequential group and 96.4% for the hybrid 
group by PP analysis (p  = 0.01). Univariate analysis 
for the clinical and bacterial factors did not identify any 
risk factors associated with treatment failure. Severe 
adverse events were observed in 2.3% of patients in 
the sequential group and 2.4% of those in the hybrid 
group.

CONCLUSION: Due to a grade A (> 95%) success 
rate for H. pylori  eradication by PP analysis, similar 
compliance and adverse events, hybrid therapy seems 
to be an appropriate eradication regimen in Taiwan.

Key words: Helicobacter pylori ; Sequential therapy; 
Hybrid therapy

© The Author(s) 2015. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: The ideal therapy regimen for Helicobacter 
pylori  (H. pylori ) infection should achieve an eradication 
rate ≥ 90% on per-protocol analysis. Both the hybrid 
and sequential therapies have shown eradication 
rates superior to the standard triple therapy in several 
studies. To the best of our knowledge, this is the first 
study on the comparison between hybrid therapy 
and sequential therapy in Taiwan population. Hybrid 
regimen is a more effective therapy for H. pylori 
eradication than sequential regimen. 
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to metronidazole is generally high and that to clari
thromycin is increasing, allowing the opportunity to 
compare sequential therapy and hybrid therapy in 
patients with single or dual antibiotic resistance.

MATERIALS AND METHODS
Setting and participants
We surveyed patients who visited the gastroenterology 
clinics of Taipei City Hospital between March 2013 
and May 2014. Patients with H. pylori infection were 
enrolled in this study. Pre-enrollment procedures 
included biopsy of the gastric mucosa where the 
presence of H. pylori was assessed by rapid urease 
test, culture and histological examination of the 
tissue. The presence of H. pylori was defined as: (1) 
positive results of both rapid urease test and histology 
examination; or (2) a positive result of culture. Blood 
samples were taken for laboratory tests including renal 
and liver function tests to ascertain that there were no 
abnormal tests that would preclude entry into the trial.

Criteria for exclusion included: (1) use of antibiotics 
within the preceding 30 d; (2) regular use of a PPI 
(> 3 times per week) in the 30 d before enrollment; 
(3) previous surgery of the stomach; (4) patients 
previously treated for H. pylori infection; (5) use of 
concomitant medication; (6) presence of a serious 
medical condition; (7) known to interact with study 
medication; (8) pregnancy or lactation; (9) allergy 
to any medication in this study; and (10) presence 
of Zollinger-Ellison syndrome. All participants gave 
written informed consent. Our study was approved 
by the ethic committee of Taipei City Hospital 
(TCHIRB-1011111).

Interventions
The participants were randomly assigned to 10-d 
sequential therapy (rabeprazole 20 mg and amoxicillin 
1 g twice daily for 5 d, followed by rabeprazole 20 mg, 
clarithromycin 500 mg and metronidazole 500 mg 
twice daily for 5 d) or 14-d hybrid therapy (rabeprazole 
20 mg and amoxicillin 1 g for 7 d, followed by 
rabeprazole 20 mg, amoxicillin 1 g, clarithromycin 500 
mg and metronidazole 500 mg twice daily for 7 d). 

A trained interviewer used a standardized ques
tionnaire to obtain demographic data and medical 
history. Patients were given a written handout with 
instructions on how to take the medications correctly. 

Follow-up and outcomes
Patients were asked to return 2 wk after the start of 
drug administration to assess drug compliance and 
adverse events. Drug compliance was assessed via pill 
counts. Compliance termed as good was defined as 
taking more than 80% of the total medication or poor 
by counting unused medication after the treatment 
was completed. Eradication efficacy was assessed by 
(1) follow-up endoscopy with rapid urease test and 

histological examination 8 wk after the end of anti-H. 
pylori therapy; or (2) 13C-urea breath test at least 4 wk 
after completion of treatment. Eradication was defined 
as either negative results of both urease test and 
histology or a negative result of the urea breath test. 

Questionnaires
A complete medical history and demographic data 
were obtained from each patient, including age, sex, 
medical history, history of smoking, and alcohol, 
coffee and tea consumption. Smokers were defined as 
those who consumed more than 1 pack of cigarettes 
a week, and drinkers were those who drank more 
than 1 cup of alcoholic beverage per day. The adverse 
events evaluated including diarrhea, constipation, 
anorexia, nausea, vomiting, abdominal pain, skin 
rash, headache, dizziness, bitter taste and fatigue. 
We assessed adverse events according to a 4-point 
scale system: none; mild (discomfort annoying but 
not interfering with daily life); moderate (discomfort 
resulting in interference with daily life); severe 
(discomfort resulting in discontinuation of eradication 
drug).

Rapid urease test and 13C-urea test
The results of rapid urease test (Delta West Bently, 
Western, Australia) were interpreted as positive 
if the color of the gel turned pink or red 6 h after 
examination at room temperature. The 13C-urea 
was manufactured by the Wagner Analysen Technik 
Vertriebs GmbH, Germany. 75 mg 13C-urea mixed with 
100 ml water was used as the test drink. The staffs 
who were blinded to the H. pylori status performed the 
tests.

Culture and pathological examination
Gastric specimens were taken, including one specimen 
from the lesser curvature site of the antrum and 
another from the lesser curvature site of the corpus 
for histological examination. The specimens were fixed 
with formalin, embedded in paraffin, and stained with 
hematoxylin and erosin. The result of Gram staining 
was considered positive when a curvy, gram-negative 
bacterium was found. The histological features of the 
gastric mucosa were graded according to the updated 
Sydney System[24]. The histopathologists were blinded 
to patient status and the results of other laboratory 
tests. 

Biopsy specimens were rubbed on the surface of a 
Columbia blood agar plate and then incubated at 35 ℃ 
under microaerobic conditions for 4-5 d. Culture of H. 
pylori was considered positive if 1 or more colonies 
showed gram-negativity, oxidase (+), catalase (+), 
urease (+), and spiral or curved rods in morphology. 

Antimicrobial resistance 
One antral gastric biopsy specimen was obtained for 
isolation of H. pylori. H. pylori subculturing was done 
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RESULTS
Characteristics of the study groups
A total of 175 patients with H. pylori infection were 
randomly assigned to sequential (n = 87) or hybrid 
(n = 88) therapy. The first patient was randomized 
on March 18, 2013 and the last ended treatment 
on May 1, 2014. All subjects were included in the 
ITT analysis for H. pylori eradication. The baseline 
demographic and clinical characteristics of patients 
at entry are summarized in Table 1. The two groups 
had comparable age, history of smoking, alcohol 
consumption, ingestion of coffee, NSAID user, 
underlying diseases, endoscopic finding and H. 
pylori density. Among the subjects, four with poor 
compliance and four lost to follow-up were excluded 
from PP analysis for H. pylori eradication. Figure 1 
summarizes the patient disposition.

Outcome of sequential and hybrid therapies
The therapeutic outcomes are shown in Table 2. PP 
analysis demonstrated that hybrid therapy achieved 
a better eradication rate than sequential therapy 
[sequential, 81.9% (68/83), 95%CI: 73.6%-90.2% 
vs hybrid, 96.4% (81/84), 95%CI: 92.5%-100.4%, 
p = 0.01). For ITT analysis, the result was similar 
[sequential, 78.2% (68/87), 95%CI: 69.5%-86.8% 
vs hybrid, 92% (81/88), 95%CI: 86.4%-97.7%, p = 
0.01]. 

Both groups displayed good compliance rates 
(sequential, 97.6% vs hybrid, 96.5%, P = 0.99). The 
results were the same when compliance was defined 
as taking > 80% of the study medications.

by rubbing the specimens on the surface of a Campy-
BAP agar plate (Brucella agar; Difco, Sparks, Maryland) 
+ IsoVitalex (Gibco, Grand Island, New York) + 
10% whole sheep blood) followed by incubation at 
37 ℃ under microaerobic conditions (5% O2, 10% 
CO2, and 85% N2) for 4-5 d. H. pylori strains were 
tested for clarithromycin, tetracycline, metronidazole, 
amoxicillin, and levofloxacin susceptibility using E-test 
(AB Biodisck, Solna, Sweden). H. pylori strains with 
a minimal inhibitory concentration (MIC) value > 1 
µg/mL, > 4 µg/mL, > 8 µg/mL, > 0.5 µg/mL, and > 
1 µg/mL were defined as resistance to clarithromycin, 
tetracycline, metronidazole, amoxicillin, and levofloxacin, 
respectively.

Statistical analysis
The variables of primary outcome were the rates of 
eradication, adverse events and compliance. The 
difference of patients’ age in two groups was examined 
using Student’s t-test. A two-sided P-value less than 
0.05 was considered statistically significant. The 
distribution of gender, smoking, alcohol consumption, 
coffee ingestion, NSAID user and initial endoscopic 
diagnosis between subjects in sequential and hybrid 
groups were compared by χ 2 test. The same method 
was applied to compare the treatment efficacy and the 
frequency of side effects of the two regimens. The data 
were analyzed using the IBM SPSS statistics (version 
22; SPSS Inc., Chicago, IL, United States).

Eradication rates were examined by ITT and PP 
analyses. ITT analysis included all randomly assigned 
patients who had taken at least one dose of medication. 
Patients with unknown H. pylori infection status after 
treatment were considered treatment failures for the 
purposes of ITT analyses. Patients with unknown H. 
pylori infection status or with major protocol violations 
were excluded for the PP analyses. A two-sided P-value 
less than 0.05 was considered statistically significant. 

10438 September 28, 2015|Volume 21|Issue 36|WJG|www.wjgnet.com

Table 1  Demographic distribution of the subjects receiving 
different eradication regimens

Characteristic Hybrid therapy 
(n  = 88)

Sequential therapy 
(n  = 87)

P  value

Age (mean ± SD), yr 52.1 ± 13.0 54.6 ± 13.2 0.26
Gender 
(male/female)

39/49 25/62 0.04

Smoking 14   6 0.10
Alcohol consumption 20 18 0.74
Ingestion of coffee 61 57 0.59
NSAID user   8   8 0.96
Underlying diseases 26 23 0.77
Endoscopic finding 
(Peptic ulcer/
non-ulcer dyspepsia)

46/42 32/55 0.06

Helicobacter pylori 
density (mild/
moderate/marked)

8/42/38 4/57/26 0.26

Randomized, n  = 175

Hybrid group, n  = 88

Included in ITT, n  = 88

Sequential group, n  = 87

Included in ITT, n  = 87

Included in PP, n  = 84 Included in PP, n  = 83

Exclusion

No compliance (n  = 2)
Drug interruption (n  = 2)

Exclusion

No compliance (n  = 2)
Drug interruption (n  = 2)

Figure 1  Flow chart of method of follow-up and treatment efficacy. ITT: 
Intension-to-treat; PP: Per-protocol.
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Adverse events
Adverse events were reported in 112 (64%) of the 
175 patients (Table 3); 69% (60/87) of patients in the 
sequential group and 59% (52/88) in the hybrid group 
report at least one adverse event during eradication 
therapy. The frequency was similar between the two 
groups (P = 0.164). Bitter taste (40%) and diarrhea 
(18.9%) were the most common adverse events. Four 
patients discontinued the treatments owing to adverse 
events (< 80% of total medicine), including two 
patients (2.3%) from the sequential group (diarrhea, 
one patients; headache, one patient) and two patients 
(2.4%) from the hybrid group (nausea, one patient; 
headache, one patient). Overall, four patients had poor 
drug compliance.

Antibiotic resistance
H. pylori strain was successfully isolated from 124 
(70.9%) of all enrolled patients who underwent 
bacterial culture during the initial endoscopy. The rates 
of resistance were as follows: amoxicillin, 0% (0/124); 
metronidazole, 37.9% (47/124); clarithromycin, 
15.3% (19/124); tetracycline, 0.8% (1/124); 
levofloxacin, 16.9% (21/124). The dual antibiotic 
resistance rate (metronidazole and clarithromycin) was 
8.9% (11/124).

Factors influencing efficacy of eradication therapy
The clinical and bacterial factors influencing the efficacy 
of therapy are shown in Table 4. Univariate analysis 
for the clinical and bacterial factors did not identify any 
risk factors associated with treatment failure. Those 

with single or dual (metronidazole and clarithromycin) 
antibiotic resistance were not a predictor of eradication 
in both groups. Compliance, smoking and alcohol 
consumption did not affect the result in either group. 

DISCUSSION
The standard triple therapy is the most used treatment 
in routine clinical practice. However, the raising 
prevalence of clarithromycin and metronidazole 
resistance in recent year has caused a corresponding 
decrease in the eradication rates of H. pylori infection. 
It is clear that alternative regimens, particular for 
patients with clarithromycin-resistant strains of 
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Table 2  Outcomes of sequential and hybrid therapy

Variable Hybrid therapy Sequential therapy

Patients Eradication rate 95%CI Patients Eradication rate 95%CI P value

Intension-to-treat analysis 88 92.0% 86.4-97.7 87 78.2% 69.5-86.8 0.01
Per-protocol analysis 84 96.4%   92.5-100.4 83 81.9% 73.6-90.2 0.01

Table 3  Adverse events during treatment

Hybrid therapy Sequential therapy P  value

Compliance, n (%) 84 (97.7) 83 (97.6) 0.99
Side effects, n (%) 52 (59) 60 (69) 0.22
   Diarrhea 16/1/11 15/0/0 0.42
   Constipation 1/0/0 2/0/0 0.50
   Anorexia 0 1/0/0 0.70
   Nausea 4/1/0 9/0/1 0.92
   Vomiting 5/2/0 3/1/0 0.57
   Abdominal pain 5/0/0 9/0/0 0.87
   Skin rash 3/2/0 1/2/0 0.74
   Headache 9/1/1 16/1/1 0.41
   Dizziness 6/1/0 9/0/0 0.70
   Bitter taste 25/6/0 36/3/0 0.17
   Fatigue 3/0/0 4/0/0 0.30

1Numbers of patients who suffered from, mild, moderate, and severe 
adverse events.

Table 4  Univariate analysis of the clinical factors influencing 
the efficacy of eradication therapy  n  (%)

Variable Sequential 
therapy

P  value Hybrid 
therapy 

P  value

Resistance 
(n = 124)

n = 59 n = 65

Metronidazole 0.22 0.74
   Susceptible 32 (84.2) 37 (94.9) 
   Resistant 14 (66.7) 25 (96.1)
Clarithromycin 0.73 0.51
   Susceptible 37 (77.1) 54 (94.7) 
   Resistant   9 (81.8)  8 (100) 
Tetracycline 0.59 NA
   Susceptible 45 (77.6) 62 (95.4) 
   Resistant 1 (100) 
Levofloxacin 0.46 0.45
   Susceptible 36 (75.0)  52 (94.5)
   Resistant 10 (90.9) 10 (100)
Amoxicillin NA NA
   Susceptible 46 (78.0) 62 (95.4)
   Resistant
Dual resistance 0.66 0.65
   Present   5 (71.4)  4 (100)
   Absent 41 (78.8) 58 (95.0)
Compliance 0.47 0.66
   Good 66 (79.5) 78 (94.0)
   Poor  2 (100)  3 (100)
Smoking 0.2 0.31
   Present  6 (100) 14 (100)
   Absent 62 (78.5)  67 (93.1)
Alcohol 0.29 0.21
   Present 16 (88.9) 20 (100)
   Absent 52 (77.6)  61 (92.4)
Gastroduodenal 
disease

0.91 0.57

   Non-ulcer dyspepsia 43 (79.6) 38 (92.7)
   Peptic ulcer 25 (80.6) 43 (95.6)
Bacterial density 0.31 0.4
   Mild  4 (100)   7 (87.5)
   Moderate/marked 64 (79.0) 74 (94.9) 
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H. pylori, are urgently needed. We conducted a 
randomized, controlled trial to assess sequential and 
hybrid therapies for H. pylori infection. The finding 
of this study demonstrated a significantly higher 
eradication rate of hybrid therapy than sequential 
therapy, regardless of using ITT (92% vs 78.2%) or PP 
(96.4% vs 81.9%) analysis. 

The reported eradication rate of sequential therapy 
varies between 78% and 97%[18]. Most of the studies 
conducted in Italy showed that the sequential therapy 
was more effective than triple therapy. Conversely, 
the studies from Latin America and South Korea 
reported that sequential therapy was not superior to 
triple therapy[25,26]. The difference in the prevalence of 
antibiotic resistance between the studies was probably 
the most important explanation. Although Zullo et al[27] 
found that the sequential therapy was not affected by 
metronidazole and clarithromycin resistance, except in 
the presence of dual metronidazole and clarithromycin 
resistance. Another study from Liou et al[28] noted the 
10-d sequential therapy was affected by metronidazole 
or clarithromycin resistance. The eradication rate was 
73% (32/44) in metronidazole resistant group and 
59% (10/17) in clarithromycin resistant group. The 
sensitivity test of our study showed that the rates of 
resistance to clarithromycin and metronidazole were 
15.3% and 37.9%, respectively. We did not find a 
significant effect of metronidazole and clarithromycin 
resistance. However, the eradication rate was 66.7% 
in the presence of metronidazole resistance.

According to Maastricht Ⅳ consensus report, 
bismuth-containing quadruple or sequential therapy 
should be used empirically in the first-line therapy, 
when the clarithromycin resistance rate is higher than 
15%-20%[29]. Nevertheless, our data did not lend 
support to the use of sequential therapy as first-line 
therapy due to the acceptable eradication rate (81.9%). 
Taken the latest results into consideration, a more 
efficient therapy should be needed.

Hsu et al[20] reported a 99.1% eradication rate 
with hybrid regimen by PP analysis. They concluded 
that the high eradication rate of hybrid regimen can 
be attributed to the treatment duration extending 
and continuing the amoxicillin through the entire 14 
d therapy. In particular, the eradication rate of hybrid 
therapy for those with dual resistance was 100%. 
Sardarian et al[23] reported an eradication rate of 
92.9% with hybrid regimen compared to 76.7% with 
the sequential regimen (p = 0.001). In our study, 
hybrid therapy achieved a 96.4% eradication rate 
(grade A success) by PP analysis. 

It has previously been suggested that sequential 
therapy was likely to fail in the presence of dual 
clarithromycin and metronidazole resistance. A study 
by Wu et al[30] reported three patients in the sequential 
group had strains of H. pylori with dual resistance, and 
the eradication rate was 33.3% (1/3). Another study 

from Vaira et al[31] reported that none of the 4 patients 
with dual resistance strains achieved eradication 
with the sequential treatment. Our data showed that 
sequential therapy achieved a 71.4% (5/7) eradication 
rate in patients with dual resistance strains. On the 
other hand, hybrid therapy achieved a 100% (4/4) 
eradication rate, which is consistent with the study 
report from Hsu et al[20]. These arguments are based 
on the results from a very small subset of patients in a 
single study and, therefore, more studies are needed. 

Smoking had been showed to reduce the effec
tiveness of treatment and appeared possibly important 
in some sequential trials[32-35]. In our study, there was 
no significant effect of smoking in both groups. Even 
so, the prevalence of smoking was relatively low in 
our study population. Our study also demonstrated 
that the eradication rate was not affected by 
bacterial density, alcohol consumption, compliance, 
gastroduodenal disease and antibiotic resistance in 
both groups. 

In this study, both regimens were well tolerated 
and exhibited good compliance. Fifty-nine percent of 
patients in the hybrid group and 69% in the sequential 
group reported at least one adverse event during 
the eradication therapy. The frequency was similar 
between the two groups (p = 0.22). Most adverse 
events were mild, and only four patients (hybrid 
group, two patients; sequential group, two patients) 
discontinued therapy due to severe adverse events. 
The most common adverse event was bitter taste 
in both groups, which affected 31 (36%) patients in 
the hybrid and 39 (45.9%) patients in the sequential 
group. However, it did not result in any therapy disconti
nuation. Sardarian et al[23] compared the adverse 
events between hybrid therapy and sequential therapy, 
and they also reported a similar side effect rate with 
bad taste having the most common incidence. 

Both hybrid and sequential therapies had similar 
patient compliance in our study (97.6% vs 97.5%, p = 
0.99). This is in accordance with other study reports. 
Sardarian et al[23] reported a 96.7% adherence rate in 
the hybrid therapy group and 98.6% in the sequential 
therapy group. The relative complexity of the hybrid 
regimen did not affect the compliance. 

Some limitations should be acknowledged in our 
study. First, this is a single-center study comprising 
a relatively small sample size. A large, multicenter, 
randomized study is probably necessary to confirm 
the efficacy of those therapies. Second, antibiotic 
susceptibility data were available in only 70.9% of 
patients, which might raise the possibility of selection 
bias. This percentage was mainly related to the fact 
that the culture rate of H. pylori is less than perfect[36]. 

In conclusion, due to a grade A (> 95%) successful 
rate for H. pylori eradication, similar compliance and 
side events, hybrid therapy seems to be an appropriate 
eradication regimen in Taiwan. 
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COMMENTS
Background
Helicobacter pylori (H. pylori) infection causes chronic gastritis which 
significantly increases the risk of developing peptic ulcers and gastric 
malignancy. The failure rates of standard triple therapies are increasing. 
Sequential therapy and hybrid therapy have a better eradication rate of H. 
pylori infection than standard triple therapy. However, little data exist on the 
comparison between sequential therapy and hybrid therapy.

Research frontiers
Sequential regimen and hybrid regimen for the treatment of H. pylori infection 
were compared.

Innovations and breakthroughs
In this study, a head-to-head comparison between hybrid therapy and 
sequential therapy was performed. Bacterial eradication was achieved in 92% 
and 78.2% at intension-to-treat, respectively, and 96.4% and 81.9% at per-
protocol analysis, respectively, with comparable prevalence of side events, and 
comparable compliance to the therapy. 

Applications
The results in this paper suggest that hybrid therapy seems to be an 
appropriate eradication regimen than sequential therapy. Larger studies and 
studies in different regions are needed to confirm this finding. 

Terminology
Hybrid therapy starts with a proton pump inhibitor (PPI) plus amoxicillin for 
7 d, followed by a quadruple regimen of a PPI, amoxicillin, clarithromycin, 
and metronidazole for the next 7 d. Sequential therapy starts with a PPI plus 
amoxicillin for 5 d, followed by a triple regimen of a PPI, clarithromycin, and 
metronidazole for the next 5 d.

Peer-review
This is an interesting paper that compares the efficacy of sequential and hybrid 
therapy for H. pylori infection in Taiwan. The authors should indicate in the 
abstract that the treatment comparisons were carried out on patients that had 
not been treated for H. pylori before. Also in the conclusion of the abstract and 
the main body of the paper, indicate that the “grade A (> 95%) success rate for H. 
pylori eradication” was by per protocol analysis.
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