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IntroductIon

Due to the rising antibiotic resistance, empiric therapy 
for Helicobacter pylori (H. pylori) infection has become 
increasingly ineffective.[1‑5] Therefore, eradication regimens 
with good efficacy, safety, and compliance are imperative. 
Hybrid therapy that was proposed by Hsu et al.[6] in 2011 has 
attracted widespread attention because of excellent efficacy 
and safety profile.

Hybrid therapy has been studied only for four years 
with few relevant reviews, and comprehensive and clear 
understanding of the therapy is still limited. The efficacy, 
adverse effects, compliance, influencing factors, relationship 
with antibiotic resistance, comparison with other regimens, 
and the role of proton pump inhibitor (PPI) in hybrid therapy 
need to be systematically explored.

MedIcatIon scheMe and MechanIsM

Hybrid therapy was divided into two stages: dual therapy (PPI 
and amoxicillin) and quadruple therapy (PPI, amoxicillin, 
clarithromycin, and metronidazole/tinidazole) with a 
routine course of 14 days (7 days + 7 days). The usual 
drug dosage was PPI standard dosage, amoxicillin 1 g, 
clarithromycin 0.5 g, and metronidazole/tinidazole 0.5 g all 
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given twice daily.[4,6,7] Minor adjustments in hybrid regimen 
in some studies included increase in PPI dosage (double 
standard dosage)[6,8‑12] and administration frequency of 
metronidazole (three times daily)[13] and decrease in 
administration time (3 days + 7 days,[12] 5 days + 7 days,[12] 
and 5 days + 5 days)[13‑15] [Table 1].

Sequential, concomitant, and hybrid therapies belong to 
nonbismuth quadruple therapy.[4,20] Hybrid therapy represents 
the combination of the other two therapies: dual therapy in the 
first stage is similar to sequential therapy and quadruple therapy 
in the second stage is similar to concomitant therapy. The 
origin of hybrid therapy is based on the optimization process of 
sequential therapy: administration time prolonged from 10 days 
to 14 days and amoxicillin added in the second stage.[4,6,7,20]

The mechanism of hybrid therapy is similar to sequential 
therapy. In addition, to the larger number of antibiotics 
to which H. pylori is exposed compared with standard 
triple therapy, the improved efficacy of hybrid therapy 
may be due to the sequential administration. The marked 
reduction in bacterial load and prevention of bacterial 
transmembrane efflux channels associated with amoxicillin 
pretreatment results in altered susceptibility of the organisms 
and improved efficacy of subsequent clarithromycin and 
tinidazole.[21‑23] However, additional evidence is needed to 
establish this theory.

lIterature retrIeval

A PubMed search was conducted up to September 30, 2015. 
Relevant studies were identified using the following terms: 
“Helicobacter pylori” or “H. pylori”, and “hybrid”. The 
search was restricted to human subjects and publications 
in English language. All references were retrieved. 
Additional studies were identified using a manual search 
of references. All the clinical studies, meta‑analyses, and 
systemic reviews relevant to hybrid therapy were included. 
Two independent reviewers extracted the data from the 
selected studies using standardized data extraction forms. 
Disagreements were resolved by consensus. We performed 
pooled analyses to the data from the clinical studies in the 
eradication rate, compliance, overall rate of adverse effects, 
rate of discontinued medication due to adverse effects, 
relationship between antibiotic resistance and eradication 
rate, and role of PPIs. As shown in Table 1, we reviewed 
a total of 1871 patients in 15 groups (all adult patients and 
in first‑line treatment, sample size 70–241 cases) from 12 
studies (all open‑label randomized control trials) from five 
regions (Taiwan, China; Iran; Korea; Spain; Italy).

In this study, sequential regimen included dual drug 
therapy (PPI and amoxicillin 1 g) for 5–7 days, followed 
by triple drug therapy (PPI, clarithromycin 0.5 g and 
metronidazole/tinidazole 0.5 g) for another 5–7 days all 
given twice daily. The concomitant regimen included 
quadruple drug therapy for 5–14 days including PPI, 
amoxicillin (1 g), clarithromycin (0.5 g), and metronidazole/
tinidazole (0.5 g) all given twice daily.

eradIcatIon rate

The eradication rate of hybrid therapy was 77.6–97.4% 
in intention‑to‑treat (ITT) analysis and 82.6–99.1% in 
per‑protocol (PP) analysis. Pooled analysis showed that the 
eradication rate was 85.1% (ITT) and 91.2% (PP) [Table 1].

According to the eradication efficacy grading of H. pylori 
infection recommended by Prof. Graham,[24] as shown 
in Table 2, the eradication efficacies distribution of 
hybrid therapy varied widely across different regions and 
populations, which might be related to different backgrounds 
of antibiotic resistance.

coMplIance

The compliance of hybrid therapy was 93.3–100%. Pooled 
analysis showed that the compliance was 96.6% [Table 1].

safety

The overall rate of adverse effects of hybrid therapy was 
14.5–67.5%. Pooled analysis showed that the overall rate 
was 32.9% [Table 1]. The common adverse effects included 
taste distortion, abdominal pain/discomfort, nausea, vomiting, 
diarrhea, dizziness, headache, and so on, most of which 
were mild or moderate (not or partially interfering with daily 
activities) and less severe (markedly disturbing daily activities 
and resulting in discontinuation of eradication therapy). 
The rate of discontinued medication due to adverse effects 
was 0–6.7% and pooled analysis showed that the rate was 
2.5% [Table 1]. Overall, the safety of hybrid therapy was good.

relatIonshIp of antIbIotIc resIstance and 
eradIcatIon effIcacy

H. pylori culture and antibiotic sensitivity test were 
performed in the patients of six treatment groups with 
hybrid therapy from four studies (three from Taiwan, 
China[6,8,12] and one from Spain/Italy).[10] The relationship 
between antibiotic resistance and efficacy was analyzed in 
248 patients, accounting for only 13.3% of 1871 patients 
with hybrid therapy.

The rates of background antibiotic resistance were amoxicillin 
0–1.8%, clarithromycin 7.0–23.5%, metronidazole 
30.4–56.1%, and dual clarithromycin and metronidazole 
4.3–8.9%. Pooled analysis showed that the eradication rates 
of susceptible to both clarithromycin and metronidazole, 
isolated metronidazole resistance, isolated clarithromycin 
resistance, and dual clarithromycin and metronidazole 
resistance were 98.5%, 97.6%, 92.9%, and 80.0%, 
respectively (amoxicillin resistance was not included 
because of very small number) [Table 3].

When isolated resistance to clarithromycin or metronidazole 
was present, the eradication efficacy of hybrid therapy 
still remained good. Only under dual clarithromycin and 
metronidazole resistance, the efficacy was decreased 
significantly, suggesting that dual clarithromycin and 
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metronidazole resistance played a key role in the treatment 
failure of hybrid therapy. The differences of cure rates in 
hybrid therapy across different regions and populations 
mainly depended on the ratio of the patients with dual 
clarithromycin and metronidazole resistance, which was 
consistent with the results of studies in sequential therapy 
and concomitant therapy.[25,26]

Up to date, only a small number of patients from few studies 
received H. pylori culture and antibiotic sensitivity test. The 
relevant data were mostly from the regions and populations 
with low antibiotic resistance rate. Therefore, the number of 
patients with isolated clarithromycin resistance (n = 14) and 
dual clarithromycin and metronidazole resistance (n = 15) 
was small, and estimation of eradication rates in these 
small subpopulations of resistant patients was subject to 
random error. Therefore, it was necessary to perform more 
studies, especially in the area of high antibiotic resistance. 
Accumulation of cases with antibiotic resistance will be very 
helpful to accurately evaluate the role of antibiotic resistance 
on the efficacy of hybrid therapy.

coMparIson wIth other regIMens

Sequential therapy
Hybrid therapy (n = 705 in six treatment groups) and 
sequential therapy (n = 714 in six treatment groups) were 
compared in six studies (two in Taiwan, China and Italy, 
respectively, and one in Iran and Korea, respectively) as 
shown in Table 4.

The studies from Taiwan, China[6,8,16] and Iran[17] showed that 
the eradication rates of hybrid therapy were significantly 
superior to sequential therapy. In the two studies from 
Italy,[18,19] the absolute efficacy of sequential therapy was 
higher but not significantly different than that of hybrid 
therapy. However, similar efficacy was found in the report 
from Korea.[11] Pooled analysis showed that the eradication 
rates of hybrid therapy were 87.8% (ITT) and 93.0% (PP), 
and those of sequential therapy were 83.8% (ITT) and 
86.6% (PP). Overall, in Asian patients, the efficacy of 
hybrid therapy seems to be superior to that of sequential 
therapy; while in Italy, sequential therapy may be more 
appropriate.

The compliance and safety profile were not significantly 
different between hybrid therapy and sequential therapy 
in all six studies.[6,8,11,16‑19] Pooled analysis showed that the 
compliance, overall rate of adverse effects, and the rate of 
discontinued medication because of adverse effects were 
96.1%, 29.1%, and 3.7%, respectively, for hybrid therapy, 
and 97.5%, 29.9%, and 2.0%, respectively, for sequential 
therapy.

Concomitant therapy
Hybrid therapy (n = 732 in five treatment groups) and 
concomitant therapy (n = 840 in six treatment groups) were 
compared in five studies (two in Italy and one in Italy/Spain, 
Spain, and Korea, respectively) as shown in Table 5.

Table 2: Effectiveness grading of the published articles 
of hybrid therapy for Helicobacter pylori eradication

Cure rate 
(intention-to-treat)

Studies 
(n)

Cure rate (per-protocol) Studies 
(n)

Grade A: Excellent 
(≥95%)

1 Grade A: Excellent 
(≥95%)

5

Grade B: Good (90‑95%) 3 Grade B: Good (90‑95%) 5
Grade C: Acceptable 

(85‑89%)
4 Grade C: Poor (85‑89%) 3

Grade D: Poor (81‑84%) 3 Grade F: Unacceptable 
(≤85%)

2

Grade F: Unacceptable 
(≤80%)

4 NR NR

NR: Not reported.

Table 3: Antibiotic resistance and eradication efficacies of hybrid therapy for Helicobacter pylori eradication

First author, 
year

Region Cases 
(n)

Duration 
(d)

Cure 
rate 

of ITT 
(%)

Cure 
rate 

of PP 
(%)

Susceptibility 
test (n)

Antibiotic resistance 
rate (%)

Cure rate of subgroups 
(% (n/n))

AMO CLA MET CLA 
and 
MET

Neither 
CLA-R or 
MET-R

Isolated 
MET-R

Isolated 
CLA-R

Dual 
CLA-R and 

MET-R
Hsu, 2011[6] Taiwan, 

China
117 7 + 7 97.4 99.1 57 1.8 7.0 56.1 7.0 100 (25/25) 100 (28/28) 0 (0/0) 100 (4/4)

Molina‑Infante, 
2013[10]

Spain/
Italy

171 7 + 7 90.0 92.0 34 0 23.5 33.0 8.8 100 (18/18) 87.5 (7/8) 100 (5/5) 33.3 (1/3)

Wu, 2014[12] Taiwan, 
China

77 3 + 7 81.8 95.0 29 0 9.8 30.4 4.3 100 (21/21) 100 (4/4) 50 (1/2) 100 (2/2)

Wu, 2014[12] Taiwan, 
China

73 5 + 7 86.3 95.1 34 0 9.8 30.4 4.3 100 (19/19) 100 (12/12) 100 (2/2) 0 (0/1)

Wu, 2014[12] Taiwan, 
China

70 7 + 7 85.7 93.4 29 0 9.8 30.4 4.3 100 (19/19) 100 (8/8) 100 (1/1) 100 (1/1)

Chen, 2015[8] Taiwan, 
China

88 7 + 7 92.0 96.4 65 0 15.3 37.9 8.9 94.3 (33/35) 95.5 (21/22) 100 (4/4) 100 (4/4)

Pooled‑data analysis 596 248 98.5 (135/137) 97.6 (80/82) 92.9 (13/14) 80.0 (12/15)
AMO: Amoxicillin; CLA: Clarithromycin; ITT: Intention‑to‑treat; MET: Metronidazole; PP: Per‑protocol; R: Resistance; d: Days.
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In a study from Italy,[19] in PP analysis, the eradication rate 
of 14‑day hybrid therapy was significantly superior to that 
of 5‑day concomitant therapy (no significant difference in 
ITT analysis). However, in another study from Italy,[18] no 
significant difference was found between 14‑day hybrid 
therapy and 5‑day concomitant therapy. The study from 
Spain/Italy[10] revealed that the eradication rate in PP 
analysis of 14‑day hybrid therapy was lower than that 
of 14‑day concomitant therapy, but with a borderline 
significant difference (P = 0.07), while there was no 
significant difference in ITT analysis. In the other two 
studies,[13,14] similar efficacies were found between hybrid 
therapy and concomitant therapy. Pooled analysis showed 
that the eradication rates were 84.1% (ITT) and 91.4% (PP) 

for hybrid therapy and 84.6% (ITT) and 91.5% (PP) for 
concomitant therapy. Overall, the eradication efficacies of 
hybrid therapy and concomitant therapy were similar.

Two studies demonstrated that the compliance of hybrid 
therapy was higher than that of concomitant therapy, 
but with a borderline significant difference (Spain/Italy, 
P = 0.05,[10] and Korea, P = 0.051).[14] Similar results on 
compliance were reported in another two studies (Italy[18] 
and Spain).[13] The study from Spain/Italy[10] showed that 
the overall rate of adverse effects of hybrid therapy was 
lower than that of concomitant therapy with a borderline 
significant difference (P = 0.06); while similar results were 
shown in another three studies (two from Italy[18,19] and one 

Table 5: Comparison of HT and CT in the eradication of Helicobacter pylori

First author, year Region Center 
(n)

Duration Cases 
(n)

Cure rate of 
ITT (%)

Cure rate of 
PP (%)

Compliance 
(%)

Overall rate 
of adverse 
effects (%)

Discontinued 
medication due to 
adverse effects (n)

Molina‑Infante, 2013[10] Spain/
Italy

4 14d HT 171 90.0 92.0 98.8 47.0 2.4

14d CT 172 91.8 96.2 95.2 56.0 6.0
Zullo, 2013[18] Italy 3 14d HT 90 80.0 85.7 93.3 24.4 6.7

5d CT 90 85.6 91.7 93.3 30.0 6.7
De Francesco, 2014[19] Italy 1 14d HT 110 82.7 95.8* NR 22.7 6.4

5d CT 110 78.2 85.1 NR 24.5 5.5
14d CT 110 86.4 95.0 NR 26.4 7.3

Cuadrado‑Lavín, 2015[13] Spain 3 10d HT 120 90.8 93.9 98.3 67.5 1.7
10d CT 120 89.9 90.3 96.7 65.8 5.0

Heo, 2015[14] Korea 6 10d HT 241 78.8 89.6 95.0 NR 0†

10d CT 238 78.6 89.9 90.1 NR 3.2
Pooled‑data analysis HT 732 84.1 (615/731) 91.4 (602/659) 96.5 (577/598) 42.4 (207/488) 2.7 (19/703)

CT 840 84.6 (708/837) 91.5 (686/750) 93.3 (559/599) 42.8 (255/596) 5.3 (43/818)
*P<0.05: 14d HT versus 5d CT; †P<0.05: 10d HT versus 10d CT. CT: Concomitant therapy; HT: Hybrid therapy; ITT: Intention‑to‑treat; NR: Not 
reported; PP: Per‑protocol; ST: Sequential therapy; TT: Triple therapy; d: Days.

Table 4: Comparison of HT and sequential therapy in the eradication of Helicobacter pylori

First author, year Region Centers 
(n)

Duration Cases 
(n)

Cure rate of 
ITT (%)

Cure rate of 
PP (%)

Compliance 
(%)

Overall rate 
of adverse 
effects (%)

Discontinued 
medication due to 

adverse effects (%)
Hsu, 2011[6,16] Taiwan, 

China
3 14d HT 117 97.4 99.1* 94.9 14.5 4.3

14d ST 123 91.9 93.9 95.9 21.1 3.3
Sardarian, 2013[17] Iran 1 14d HT 210 89.5* 92.9* 96.7 28.1 1.4

10d ST 210 76.7 79.9 98.6 24.8 0.5
Zullo, 2013[18] Italy 3 14d HT 90 80.0 85.7 93.3 24.4 6.7

10d ST 90 91.1 92.1 98.9 18.9 1.1
Oh, 2014[11] Korea 1 14d HT 90 81.1 85.9 97.7 33.7 3.5

14d ST 94 79.8 82.0 95.7 39.8 3.2
De Francesco, 2014[19] Italy 1 14d HT 110 82.7 95.8 NR 22.7 6.4

10d ST 110 90.0 94.3 NR 19.1 2.7
Chen, 2015[8] Taiwan, 

China
1 14d HT 88 92.0* 96.4* 97.7 59.1 2.3

10d ST 87 78.2 81.9 97.6 69.0 2.3
Pooled‑data analysis HT 705 87.8 (619/705) 93.0 (608/654) 96.1 (566/589) 29.1 (204/701) 3.7 (26/701)

ST 714 83.8 (598/714) 86.6 (589/680) 97.5 (586/601) 29.9 (213/713) 2.0 (14/713)
*P<0.05: HT versus ST. CT: Concomitant therapy; HT: Hybrid therapy; ITT: Intention‑to‑treat; NR: Not reported; PP: Per‑protocol; ST: Sequential 
therapy; d: Days.
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from Spain).[13] A report from Korea[14] suggested that the 
rate of discontinued medication because of adverse effects 
was significantly lower than that of concomitant therapy, 
while not significantly different in other studies.[10,13,18,19] 
Pooled analysis showed that the compliance, overall rate 
of adverse effects, and the rate of discontinued medication 
because of adverse effects were 96.5%, 42.4%, and 2.7%, 
respectively, for hybrid therapy, and 93.3%, 42.8%, and 
5.3%, respectively, for concomitant therapy. Overall, the 
safety of hybrid therapy seems to be a little better than 
concomitant therapy.

Standard triple therapy
A study from Spain[13] compared 10‑day hybrid therapy 
and 10‑day standard triple therapy (n = 60, omeprazole, 
amoxicillin, and clarithromycin). The eradication rate of 
hybrid therapy was significantly higher than that of standard 
triple therapy (ITT, 90.8% vs. 70.0%, P = 0.002; PP, 93.9% 
vs. 72.4%, P = 0.001). The compliance of the two regimens 
was both good (98.5% vs. 99.6%), while the overall rate 
of adverse effects of hybrid therapy was significantly 
higher (67.5% vs. 45.0%, P = 0.012).

Other regimens
A study from Korea[9] compared 14‑day hybrid therapy 
and 14‑day modified sequential therapy containing 
moxifloxacin (n = 140, rabeprazole and amoxicillin for 
7 days followed by rabeprazole, metronidazole, and 400 mg 
moxifloxacin once daily for 7 days). The cure efficacy of 
hybrid therapy was significantly lower than that of modified 
sequential therapy (ITT, 79.2% vs. 91.4%, P = 0.013; PP, 
82.6% vs. 94.1%, P = 0.003). The compliance of the two 
regimens was both 100%, while the overall rate of adverse 
effects of hybrid therapy was significantly higher (19.6% 
vs. 11.8%, P = 0.019).

Related meta-analyses
All the three meta‑analyses on hybrid therapy were published 
from China. Wang et al.[27] and He et al.[28] reported no 
significant difference in the eradication rate (ITT analysis 
and PP analysis), compliance and side effects rate between 
either hybrid therapy and sequential therapy or concomitant 
therapy. Li et al.[29] also reported similar results in their 
network meta‑analysis of comparative effectiveness and 
tolerance of treatments for H. pylori infection. However, 
Hsu et al.[30] reported that hybrid therapy was more effective 
than sequential therapy in the non‑Italian population (relative 
risk: 1.09, 95% confidence interval: 1.01–1.18) but less so 
in the Italian population (relative risk: 0.90, 95% confidence 
interval: 0.83–0.98).

factors InfluencIng eradIcatIon effIcacy

A total of five studies analyzed the potential risk factors on 
the eradication efficacy of hybrid therapy.

Antibiotic resistance
Two studies from Taiwan, China[6,8] explored the influence 
of antibiotic resistance on the eradication rates. Neither the 

studies found that antibiotic resistance was an independent 
risk factor for the treatment failure of hybrid therapy, 
probably due to the too small sample size of enrolled patients 
with antibiotic resistance.

Compliance
Four studies (two from Taiwan, China,[6,8] one from Spain/
Italy[10] and Korea,[14] respectively) explored the influence 
of compliance on eradication rate. However, only the 
study from Spain/Italy[10] showed that compliance was 
an independent risk factor for the treatment failure of 
hybrid therapy (compliance > 80%: odds ratio: 12.5, 95% 
confidence interval: 3.1–52, P = 0.001), and no evident 
influence was found in the other three studies.

Other potential factors
In the studies of Hsu et al.[6] (age, gender, smoking, 
alcohol drinking, coffee, tea, nonsteroid anti‑inflammation 
drugs, comorbidity, endoscopic findings, and side effects), 
Molina‑Infante et al.[10] (age, gender, area, smoking, 
comorbidity, types of dyspepsia, and side effects), Oh 
et al.[11] (age, gender, body mass index, smoking, alcohol 
drinking, diabetes, endoscopic findings, and H. pylori 
bacterial density), Heo et al.[14] (age, gender, smoking, 
endoscopic findings, and H. pylori bacterial density), and 
Chen et al.[8] (smoking, alcohol drinking, types of dyspepsia, 
and H. pylori bacterial density), no independent risk factor 
for the treatment failure of hybrid therapy was found.

shortenIng therapy duratIon

Metanat et al.[15] from Iran compared the eradication rate, 
compliance and safety between 10‑day (5 days + 5 days) 
and 14‑day (7 days + 7 days) hybrid therapy, and found 
no significant difference in compliance and safety, but 
the eradication efficacy of 10‑day hybrid therapy was 
significantly lower than that of 14‑day hybrid therapy (ITT, 
77.6% vs. 83.9%, P = 0.17; PP, 86.0% vs. 92.9%, P < 0.01). 
Therefore, the authors concluded that 10‑day hybrid regimen 
could not achieve acceptable eradication rate, however, 
14‑day hybrid regimen seems to be an acceptable option for 
H. pylori eradication in Iran.

Wu et al.[12] from Taiwan, China compared the eradication 
rate, compliance and safety among 10‑day (3 days + 7 days), 
12‑day (5 days + 7 days), and 14‑day (7 days + 7 days) 
hybrid therapy, and demonstrated no significant difference 
among them (ITT, 81.8% vs. 86.3% vs. 85.8%; PP, 95.0% 
vs. 95.1% vs. 93.4%). This study suggested that in regions 
of moderate to low clarithromycin and/or metronidazole 
resistance, it may be feasible to shorten hybrid therapy to 
10 or 12 days.

Heo et  al . [14] f rom Korea and Cuadrado‑Lavín 
et al.[13] from Spain evaluated the eradication rates of 
10‑day (5 days + 5 days) hybrid therapy: 78.8% (ITT) and 
89.6% (PP) in Korea, and 90.8% (ITT) and 93.9% (PP) in 
Spain. Nevertheless, both the two studies failed to compare 
14‑day hybrid therapy.
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Thus, the marked regional differences across studies may 
be associated with different levels and patterns of antibiotic 
resistance, which need to be investigated further to establish 
the optimal duration of hybrid therapy.

role of proton puMp InhIbItors

Different PPIs have been used in hybrid therapy. Eradication 
was achieved in 86.7% (425/490, ITT) and 92.1% (421/457, 
PP) patients following the omeprazole‑containing 
regimen (four studies),[10,13,18,19] in 85.2% (409/480, ITT) 
and 90.4% (404/447, PP) patients with pantoprazole (two 
studies), [15,17] in 83.2% (268/322, ITT) and 87.3% 
(268/307, PP) patients with rabeprazole (three studies),[8,9,11] 
and in 84.8% (490/578, ITT) and 93.5% (461/493, PP) 
patients with esomeprazole (three studies).[6,12,14] No data 
with lansoprazole are available.

Eradication was achieved in 87.0% (721/829, ITT) and 91.7% 
(698/761, PP) patients who received high PPI dosage (double 
dose, in six studies),[6,8‑12] and in 83.7% (871/1041, ITT) and 
90.8% (856/943, PP) patients who received standard PPI 
dosage (six studies).[13‑15,17‑19]

No study has compared the different dosages and types of 
PPIs in hybrid therapy.

lIMItatIons

There are still some issues needed further exploration about 
hybrid therapy. Studies in areas with high antibiotic resistance 
were lacking. The small number of patients with antibiotic 
resistance, especially dual clarithromycin and metronidazole 
resistance, leads to an unclear relationship between the 
eradication efficacy of hybrid therapy and antibiotic resistance. 
Furthermore, the optimal duration of hybrid therapy and dosage 
of PPIs were also unclear. Studies determining the influencing 
factors for the eradication success of hybrid therapy were less, 
and some factors were yet not evaluated such as cytochrome 
P450 isoenzyme 2C19 gene polymorphism.[31‑33] Up to now, 
few studies have ever explored the cost implications of hybrid 
therapy. Among the studies reviewed, there were differences 
in patient enrollment, H. pylori detection methods, medication 
administration (therapy duration, dosage, frequency, and 
relationship with food intake), and the rates of background 
antibiotic resistance, which further intensified the analytical 
challenges.

conclusIons

There are significant differences in the cure rates of hybrid 
therapy in different regions and populations with consistently 
good compliance and safety. The limited results show that 
dual resistance to clarithromycin and metronidazole is the 
key factor compromising the eradication efficacy of hybrid 
therapy. The eradication efficacy, compliance, and safety 
of hybrid therapy are similar to those of sequential and 
concomitant therapies. In the future, the eradication efficacy 
in regions with high antibiotic resistance, the relationship 

between eradication rate and antibiotic resistance and the 
cost implications of hybrid therapy are worthy of further 
investigation.
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