
© 2015 The Korean Academy of Medical Sciences.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

pISSN 1011-8934
eISSN 1598-6357

Treatment of Helicobacter pylori Infection in Korea: A Systematic 
Review and Meta-analysis

The efficacy of seven-day clarithromycin-based standard triple therapy (STT) for 
Helicobacter pylori has decreased in Korea over the past decade. The aim of this meta-
analysis was to clarify the efficacy of first-line and second-line therapies in Korea. This 
systematic review will provide an overview of H. pylori eradication and present new 
therapeutic strategies used in Korea. An extensive search of the literature concerning STT, 
sequential therapy (SET), concomitant therapy (CT), bismuth-containing quadruple therapy 
(BCQT) and various other therapies used in Korea was performed. All selected studies were 
randomized controlled trials (RCTs). Eighteen RCTs were eligible for systematic review. The 
alternative regimens comparing seven-day STT as a first-line therapy include SET, CT, 
levofloxacin-based therapy (LBT), BCQT, and STT with prolonged duration. The results of 
the meta-analysis suggest that SET is superior to seven-day STT. The overall eradication rate 
by intention to treat (ITT) analysis was 69.8% for STT and 79.7% for SET. The overall 
eradication rate by per-protocol (PP) analysis was 77.0% for STT and 85.0% for SET. The 
odds ratios for the ITT and PP eradication rate were 0.57 (95% confidence interval [CI], 
0.43 to 0.74) and 0.52 (95% CI, 0.35 to 0.76), respectively. In the subgroup analysis, 
however, there were no significant differences between SET and STT with prolonged 
durations. Alternative regimens to seven-day BCQT as second-line therapy include LBT, 
moxifloxacin-based therapy and 14-day BCQT. The eradication rates of these alternative 
regimens were not superior to that of the conventional treatment. SET is superior to seven-
day STT but not to STT with prolonged duration.
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INTRODUCTION

Seven-day standard triple therapy (STT) has been the most rec-
ommended and used first-line therapy for the eradication of H. 
pylori in many countries, including Korea. However, the effica-
cy of STT has decreased over the past decade (1, 2). Primary 
treatment failure of H. pylori-related disease is a large problem 
in Korea. Several previous Korean meta-analyses have reported 
SET to be superior to STT for eradication of H. pylori (3-6). How-
ever, no study has performed subgroup analysis of duration of 
STT. There thus remains controversy with regard to the use of 
10-day STT or 14-day STT and second-line therapy such as bis-
muth-containing quadruple therapy (BCQT). According to this 
systematic review and meta-analysis, SET is superior only when 
STT is used for seven days. Patients who fail H. pylori eradica-
tion must be treated by ‘rescue’ therapy. According to the Maas-
tricht IV Consensus Report, BCQT remains the best second-line 
therapy option, if available (1). However, this regimen requires 
the complex administration of four drugs. Therefore, there is 
concern that BCQT with poor compliance will result in lower 

efficacy. A previous study compared the eradication rate of qui-
nolone-based therapy with that of BCQT as a second-line ther-
apy (7). However, there was no benefit of quinolone-based ther-
apy with regard to eradication rate in Korea. The reason for this 
result may be the rapidly increasing resistance to fluoroquino-
lones in Korea (8). In addition, the present systematic review 
proposes new therapeutic strategies for use in Korea.

MATERIALS AND METHODS 

Study sources and search strategy
An extensive search of the literature was performed for this re-
view. The Cochrane Library, PubMed/Medline, EMBASE and 
Korean medical databases (KoreaMed, KMbase, KISS, and RISS) 
were searched. International digestive congresses such as Di-
gestive Disease Week, United European Gastroenterology and 
European Helicobacter Study Group were also searched. Re-
searchers independently retrieved information including year 
of publication. These searches included data published up to 
March 2013. Searches of the literature used combinations of the 
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following terms: Helicobacter pylori and Korea or Korean and 
regimen, therapy, treatment, concomitant, quadruple, dual, se-
quential, triple, standard, clarithromycin, moxifloxacin, levo-
floxacin, tetracycline, amoxicillin, metronidazole or rifabutin.

Selection criteria
Abstracts and full articles of relevant studies were independent-
ly reviewed by two investigators (S.W.L., J.G.K.), and those meet-
ing the inclusion criteria were considered for further evaluation. 
An expert on meta-analysis study (H.J.K.) was involved in this 
systematic review and meta-analysis. The abstracts or full man-
uscripts of all studies identified by literature searches were re-
viewed and selected according to the following criteria for in-
clusion: 1) Randomized controlled trials with at least two paral-
lel groups; 2) H. pylori infection demonstrated by at least one 
high-accuracy diagnostic test (histologic evaluation, biopsy ure-
ase test, fecal antigen test, or urea breath test); 3) H. pylori erad-
ication evaluated by any of these tests a minimum of four weeks 
after treatment; 4) Subjects older than 18 yr; 5) Reported Kore-
an data. Experimental articles were excluded, as were case re-
ports, letters, editorials, commentaries, reviews, and abstracts 
with insufficient details to meet the inclusion criteria. If multiple 
publications of the same trial were retrieved or if there was a case 
mix between publications, only one publication was included.

Data extraction and quality assessment
Two investigators (S.W.L., J.G.K.) independently extracted data. 
Disagreement was resolved by discussion and consensus by 
the two researchers. The quality of each study was assessed us-
ing Cochrane risk of bias criteria.

Statistics
The pre-defined outcome measure was the proportion of pa-
tients with successful eradication after treatment. The odds ra-
tio (OR) of eradicating H. pylori infection was the primary end-
point. ORs of adverse events of treatment were the secondary 
endpoints. The inconsistency index (I2) statistic was used to as-
sess statistical heterogeneity among the reported treatment ef-
fects. Low, moderate and high degrees of heterogeneity were 
considered for I2 values of 25%, 50%, and 75%, respectively. How-
ever, all cases were analyzed using the random-effect model as 
clinical heterogeneity existed even if statistical heterogeneity 
did not. The 95% confidence interval (CI) was used to gauge the 
clinical importance of the relative benefit of the alternative ther-
apy group compared with the control group in terms of percent-
age reduction in failure to eradicate H. pylori. We also determin
ed pooled ORs for adverse events of the treatments. Forest plots 
were constructed for a visual display of individual studies and 
pooled results. All of the calculations were performed with Co-
chrane Collaboration’s software, Review Manager 5.

RESULTS

Search results
Our initial search yielded 1,304 citations. After applying the in-
clusion and exclusion criteria, 18 articles were eligible for sys-
tematic review. A flow diagram of the selected trials is shown in 
Fig. 1. Characteristics of the studies included are shown in Table 
1. Risk of bias according to the Cochrane Collaboration was ap-
plied to the included studies (Fig. 2).

Regimens
Regimens used in included studies were as follows: 1) Standard 
triple therapy (STT) consisting of twice a day amoxicillin (1,000 
mg), clarithromycin (500 mg) and standard dose proton pump 
inhibitor (PPI); 2) Sequential therapy (SET) consisting of stan-
dard dose PPI and 1,000 mg amoxicillin for five days; followed 
by standard dose PPI, 500 mg clarithromycin, and 500 mg met-
ronidazole for five days; 3) Concomitant therapy (CT) consist-
ing of twice a day amoxicillin (1,000 mg), clarithromycin (500 
mg), metronidazole (500 mg) and standard dose PPI; 4) Bismuth-
containing quadruple therapy (BCQT) consisting of tripotassi-
um dicitrate bismuthate (300 mg q.i.d.), metronidazole (500 mg 
t.i.d.), and tetracycline (500 mg q.i.d.) and standard dose PPI 
(b.i.d.); 5) Levofloxacin-based therapy (LBT) consisting of twice 
a day amoxicillin (1,000 mg), levofloxacin (200 mg), and PPI; 6) 
Moxifloxacin-based therapy (MBT) consisting of moxifloxacin 
(400 mg q.i.d.), amoxicillin (1,000 mg b.i.d.), and standard dose 

1,304 potentially relevant literature identified from search strategy

645 duplication

89 papers excluded on the basis of publication type
    51 reviews
    24 case reports
    9 congresses
    3 comments
    1 editorial
    1 letter

14 experimentation in vitro
2 experimental subjects were animals

94 non-clinical trial
281 unrelated papers

151 papers were excluded as they did not meet the  
   inclusion criteria.

554 papers from initial screening

179 potentially relevant papers retrieved for more detailed assessment

18 satisfied inclusion criteria

Fig. 1. Flow diagram of selected trials. The initial search yielded 1,304 citations. Ulti-
mately, 18 articles were eligible for systematic review.
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PPI (b.i.d.); 7) Rifabutin-based therapy consisting of twice a day 
amoxicillin (1,000 mg), rifabutin (150 mg) and standard dose 
PPI; 8) Rifaximin plus levofloxacin-based rescue regime con-
sisting of rifaximin (200 mg t.i.d.), levofloxacin (500 mg q.i.d.), 
PPI (b.i.d.); 9) Dual therapy consisting of twice a day amoxicillin 
(1,000 mg) and standard dose PPI.

First-line therapies
The results of the meta-analysis concerning STT compared to 
other therapies as first-line therapy are shown in Fig. 3. A total 
of nine RCTs comparing STT with other therapies for H. pylori 
eradication met the inclusion criteria. The effect of STT was in-
ferior to other therapies with regard to eradication rate. The ITT 
analysis of all of the selected studies comparing STT and alter-
native regimens yielded an OR of 0.59 (95% CI, 0.41 to 0.87). The 
overall eradication rate by ITT analysis was 68.5% for STT. The 
PP analysis yielded an OR of 0.63 (95% CI, 0.43 to 0.92). The over-
all eradication rate by PP analysis was 78.9% for STT.
  In our systematic review, six RCTs comparing SET with STT 
for H. pylori eradication met the inclusion criteria (9-14). The 
forest plot of the six studies is shown in Fig. 4. The effect of SET 
was superior to STT with regard to eradication rate. The ITT anal-
ysis of all of the selected studies comparing STT and SET yield-
ed an OR of 0.57 (95% CI, 0.43 to 0.74). The overall eradication 
rates by ITT analysis were 69.8% for STT and 79.7% for SET. The 
PP analysis yielded an OR of 0.52 (95% CI, 0.35 to 0.76). The over-
all eradication rates by PP analysis were 77.0% for STT and 85.0% 
for SET. The subgroup analysis showed an inconsistent result, 
with SET being superior to seven-day STT. The ITT analysis of 
selected studies comparing seven-day STT and SET yielded an 
OR of 0.56 (95% CI, 0.42 to 0.74). The overall eradication rates 

by ITT analysis were 65.9% for seven-day STT and 77.7% for SET. 
The PP analysis yielded an OR of 0.49 (95% CI, 0.35 to 0.69). The 
overall eradication rates by PP analysis were 72.6% for seven-
day STT and 84.5% for SET. A total of two studies comparing 10-
day STT and SET provided data on 389 adult patients. The ITT 
analysis of selected studies comparing 10-day STT and SET yield
ed an OR of 0.67 (95% CI, 0.32 to 1.39). The PP analysis yielded 
an OR of 0.58 (95% CI, 0.19 to 1.75). The overall eradication rates 
by ITT and PP analysis were 68.2% and 76.3%, respectively, for 
the 10-day STT group. A total of two studies comparing 14-day 
STT and SET provided data on 639 adult patients. The ITT anal-
ysis of selected studies comparing 14-day STT and SET yielded 
an OR of 0.78 (95% CI, 0.31 to 2.00). The PP analysis yielded an 
OR of 0.72 (95% CI, 0.28 to 1.86). The overall eradication rates 
by ITT and PP analysis were 76.8% and 84.8%, respectively, for 
the 14-day STT group. Adverse event rates were 23.3% for SET 
and 18.0% for STT. In the subgroup analysis, however, there was 
no significant difference between SET and STT with regard to 
prolonged treatment duration. The pooled OR of adverse events 
was 0.83 (95% CI, 0.65 to 1.06). The incidences of frequent ad-
verse events like diarrhea, nausea, abdominal pain and taste 
disturbance were similar in the two groups.
  There was one RCT comparing seven-day STT with CT for 
first-line H. pylori eradication (15). There were no significant 
differences in eradication rates between the two groups (ITT, 
P = 0.150 and PP, P = 0.157). In the ITT analysis, the eradication 
rate was 72.6% in the STT group and 80.7% in the CT group. As 
for the PP analysis, the eradication rate was 85.2% in the STT 
group and 91.4% in the CT group. There were no significant dif-
ferences in the proportion of patients with adverse events be-
tween the two groups. 

Table 1. Main characteristics of included studies

Author Publication year Drop-out rate (%) No. of patients Control group regimen Experimental group regimen

J. W. Chung et al. (9) 2012 15.0 159 10-day STT 10-day SET
H. G. Park et al. (11) 2012 23.7 326 7-day STT 10-day SET
H. S. Choi et al. (10) 2012 8.6 460 7,10 and 14-days STT 10-day SET
Y. S. Kim et al. (12) 2011 11.7 410 14-day STT 10-day SET
H. S. Oh et al. (13) 2011 4.3 246 7-day STT 10-day SET
W. H. Choi et al. (14) 2008 9.0 158 7-day STT 10-day SET
S. Y. Kim et al. (15) 2013 14.8 270 7-day STT 5-day CT
J. H. Lim et al. (16) 2013 3.8 164 14-day STT 14-day CT
J. H. Jang et al. (17) 2005 16.2 149 7-day STT 7-day BCQT
K. H. Choi et al. (18) 2011 11.2 197 7-day STT 7-day LBT
B. G. Kim et al. (20) 2007 15.1 598 7-day STT 14-day STT
Y. J. Cho et al. (19) 2001 NR 255 7-day STT 14-day STT
H. S. Jung et al. (26) 2012 22.2   76 7-day BCQT 7-day LBT
J. M. Kang et al. (22) 2007 25 192 14-day BCQT 10-day MBT
J. H. Cheon et al. (21) 2006 20.7   85 7-day BCQT 7-day MBT
B.H. Lee et al. (23) 2010 18.2 227 7-day BCQT 14-day BCQT
J. H. Yoon et al. (24) 2012 4.7 169 7-day BCQT 14-day BCQT
J. W. Chung et al. (25) 2011 20.8 199 7-days BCQT 14-day BCQT

STT, standard triple therapy; SET, sequential therapy; CT, concomitant therapy; BCQT, bismuth-containing quadruple therapy; LBT, levofloxacin-based therapy; MBT, moxifloxa-
cin-based therapy; NR, not reported.
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respectively, and 80.8% and 81.3% in the CT group. There were 
no significant differences between the two groups with regard 
to adverse events.
  There was only one RCT conducted to compare the efficacy 
of STT and BCQT as a first-line treatment (17). The effect of BC
QT showed no significant differences to STT in eradication rate. 
Eradication rates in the STT and BCQT groups were 78.7% and 
71.6% by ITT analysis, respectively (P = 0.424). By PP analysis, 
eradication rates of the STT and BCQT group were 85.5% and 
85.5%, respectively (P = 1.012). The incidence of common ad-
verse events was similar between the STT group and BCQT group. 
  Only one RCT was found comparing STT with LBT (18). The 
eradication rate achieved with STT was higher than with LBT 
on the ITT (77.7%, 65.3%, P = 0.05) and PP analysis (P = 0.04). 
LBT was not effective as a first-line therapy in Korea.
  We performed a systematic literature review and meta-anal-
ysis for two RCTs concerning treatment duration of STT (19, 20). 
One study did not describe the ITT analysis and so could not be 
analyzed on an ITT basis (19). In the meta-analysis of RCTs com-
paring different durations of STT, there were no significant dif-
ferences between the effects of seven-day and 14-day STT on 
eradication rate by PP analysis (Fig. 5). The analysis of selected 
studies comparing seven-day STT and 14-day STT yielded an 
OR of 0.48 (95% CI, 0.16 to 1.44). Overall, the eradication rate 
was 81.5% for seven-day STT and 88.1% for 14-day STT. The pool
ed OR of adverse events was 1.19 (95% CI, 0.69 to 2.06).

Second-line therapies
The most commonly prescribed second-line therapy was BCQT. 
The results of the meta-analysis concerning alternative second-
line therapies are shown in Fig. 6. There was only one RCT com-
paring BCQT with LBT (7). There was no significant difference 
in H. pylori eradication rate between the two groups (ITT, P =  
0.815 and PP, P = 0.437). The eradication rates according to ITT 
and PP analyses were 51.6% and 53.3% in the LBT group and 
48.9% and 62.9% in the BCQT group, respectively. LBT was bet-
ter tolerated than BCQT, with a lower incidence of adverse events 
(10.0% vs. 31.4%, P = 0.03).
  There were two RCTs concerning MBT as second-line thera-
py (21, 22). The effect of MBT as second-line therapy did not 
show a significant difference from BCQT with regard to eradi-
cation rate. However, data were heterogeneous, and the confi-
dence interval was relatively wide. Therefore, the results were 
inconclusive. The ITT analysis of all of the selected studies com-
paring MBT and BCQT yielded an OR of 0.65 (95% CI, 0.26 to 
1.62). Overall, the eradication rate by ITT analysis was 63.9% for 
BCQT and 72.8% for MBT. The PP analysis yielded an OR of 1.02 
(95% CI, 0.27 to 3.85). Overall, the eradication rate by PP analy-
sis was 82.7% for BCQT and 82.9% for MBT. There was a signifi-
cantly lower rate of overall total adverse events with MBT. The 
pooled OR of adverse events was 0.23 (95% CI, 0.12 to 0.44). 

Fig. 2. The risk of bias summary. Risk of bias according to the Cochrane Collabora-
tion was used to assess risk of bias in the included studies. Many items were judged 
as unclear (reported in yellow) because the study did not report enough information 
for a proper evaluation. The figures show that the overall risk of bias is low (reported 
in green), but performance bias is high (reported in red).

Fig. 2
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  In another RCT comparing CT with SET for first-line H. pylori 
eradication, there were no significant between-group differenc-
es with regard to eradication rate (16). In the ITT and PP analy-
ses, eradication rates were 75.6% and 76.8% in the SET group, 
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  In our systematic review, three RCTs comparing 14-day with 
seven-day BCQT for H. pylori eradication met the inclusion cri-
teria (23-25). The forest plot of the three studies concerning treat-
ment duration of BCQT is shown in Fig. 7. There was no signifi-
cant difference between the effect of seven-day and 14-day BC
QT on eradication rate by ITT analysis. The ITT analysis of all of 
the selected studies comparing seven-day therapy and 14-day 

therapy yielded an OR of 0.91 (95% CI, 0.79 to 1.04). Overall, the 
eradication rate by ITT analysis was 75.6% for seven-day BCQT 
and 84.3% for 14-day BCQT. In comparison, the PP analysis yield
ed an OR of 0.42 (95% CI, 0.18 to 1.00). Overall, the eradication 
rate by PP analysis was 84.6% for seven-day BCQT and 92.9% 
for 14-day BCQT. There were no significant differences between 
the two groups with regard to adverse events.

Fig. 3. Forest plot of the nine studies comparing STT with alternative regimens of first-line therapy including SET, CT, BCQT and LBT according to ITT analysis (A) and PP analy-
sis (B). The effect of STT was inferior to other therapies with regard to eradication rate. STT, standard triple therapy; SET, sequential therapy; CT, concomitant therapy; BCQT, 
bismuth-containing quadruple therapy; LBT, levofloxacin-based therapy; CI, confidence interval. The studies concerning SET are as follows: 1) H.G. Park et al., 2012; 2) H.S 
Choi et al., 2012; 3) H.S Oh et al., 2011; 4) J.W. Chung et al., 2012; 5) W.H. Choi et al., 2008; 6) Y.S. Kim et al., 2011; The study concerning on CT is 7) S.Y. Kim et al., 2013. 
The study on bismuth-containing quadruple therapy is 8) J.H. Jang et al.,2005. The study concerning levofloxacin-based therapy is 9) K.H. Choi et al., 2011.

A B

Fig. 4. Forest plot of the six studies comparing STT with SET as first-line therapy and subgroup analysis by duration according to ITT analysis (A) and PP analysis (B). SET was 
superior to STT with regard to eradication rate. In the subgroup analysis, however, there was no significant difference between SET and STT with regard to prolonged treatment 
duration. STT, standard triple therapy; SET, sequential therapy; CI, confidence interval. The studies concerning seven-day STT are as follows: 1) H. G. Park et al., 2012; 2) H. S. 
Choi et al., 2012; 3) H. S. Oh et al., 2011; 4) W. H. Choi et al., 2008. The studies concerning 10-day STT are as follows: 1) H. S. Choi et al., 2012; 2) J. W. Chung et al., 2012. 
The studies concerning 14-day STT are as follows: 1) H. S. Choi et al., 2012; 2) Y. S. Kim et al., 2011.

A B



Lee SW, et al.  •  Treatment of Helicobacter pylori Infection

1006    http://jkms.org http://dx.doi.org/10.3346/jkms.2015.30.8.1001

Third-line therapies
In Korea, there was no RCT for third-line therapies. Only four 
non-randomized studies were available (26-29). As a result, the 
eradication rates of alternative regimens as third-line therapies 
have not reached acceptable levels.
 

DISCUSSION 

The reasonable targets of H. pylori eradication are as follows 
(30): The cure rate by ITT analysis should be greater than 80%, 
and the cure rate by PP analysis should be greater than 90%. In 
our systematic review, however, the eradication rates of seven-
day STT did not reach the acceptable level by either ITT or PP 
analysis. The overall eradication rate of STT was 68.5% by ITT 
analysis and 78.9% by PP analysis (Fig. 3). In attempts to over-
come eradication failure, recent interest has focused on SET, 

which was introduced in 2000. With regard to the results, SET 
appears to be superior to STT as a first-line therapy in the eradi-
cation of H. pylori. In the subgroup analysis, however, there were 
no significant differences between SET and STT with prolonged 
treatment durations (10-day STT or 14-day STT). This result sug-
gests that lengthening the duration of STT may increase the suc-
cess of eradication of H. pylori in Korea. A recent published me-
ta-analysis showed similar results (31). According to the meta-
analysis of 46 RCTs concerning SET, SET is superior to seven-day 
STT but not superior to 14-day STT. Another meta-analysis con-
cerning optimum duration of treatment showed that 14-day STT 
is superior to seven-day STT (32). These results suggest that leng
thening the duration of STT may increase the success of eradi-
cation of H. pylori. According to our meta-analysis, however, this 
strategy will not achieve a sufficient eradication rate. It seems 
clear that SET is superior to seven-day STT. STT is usually used 

Fig. 5. Forest plot of the two studies on treatment duration of STT according to PP analysis. There was no significant difference between the effect of seven-day and 14-day STT 
on eradication rate by PP analysis. STT, standard triple therapy; CI, confidence interval.

Fig. 6. Forest plot of the three studies comparing BCQT with alternative regimens of second-line therapy including LBT and MBT on ITT analysis (A) and PP analysis (B). There 
were no significant differences between BCQT and other therapies. BCQT, bismuth-containing quadruple therapy; LBT, levofloxacin-based therapy; MBT. moxifloxacin-based 
therapy; CI, confidence interval. The study concerning LBT is 1) H. S. Jung et al., 2012. The studies concerning MBT are as follows: 1) J. H. Cheon et al., 2006; 2) J. M. Kang et 
al., 2007.

A B

Fig. 7. Forest plot of the three studies on treatment duration of BCQT on ITT analysis (A) and PP analysis (B). There was no significant difference between the effect of seven-
day and 14-day BCQT on eradication rate by ITT analysis. However, there was borderline statistical significance between the effect of seven-day and 14-day BCQT on eradica-
tion rate by PP analysis. BCQT, bismuth-containing quadruple therapy; CI, confidence interval.

A B
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for seven days, and the most common regimen of the studies in 
the meta-analysis is the seven-day STT. There is, however, still 
controversy with regard to the use of 10-day STT or 14-day STT. 
Therefore further high-quality RCTs are needed to compare SET 
and STT with prolonged treatment durations.
  There have been few studies concerning CT in Korea. In our 
systematic review, two studies were identified. One RCT com-
pared the efficacy and safety of CT to STT (15). Another RCT 
compared the efficacy and safety of CT to SET in Korea (16). Ac-
cording to Kim et al., the effect of CT was not significantly dif-
ferent from that of STT (15). According to Lim et al., the effect of 
CT was not significantly different from that of SET in the ITT and 
PP analyses (16). We were not able to perform a meta-analysis 
with Korean data. Five-day CT showed a trend toward a higher 
eradication rate than STT, although the difference did not reach 
statistical significance. CT may be an alternative to STT as a first-
line therapy of H. pylori eradication in regions where clarithro-
mycin resistance is rapidly increasing, such as Korea. A recent 
published meta-analysis showed that CT was more effective 
than STT (33). There were no significant differences between 
hybrid therapy, CT and SET according to Wang B et al. (34). In 
the future, well designed RCTs using CT with prolonged treat-
ment durations are needed. BCQT administered for 7–10 days 
has been proposed as a solution for the declining eradication 
rates seen with STT. According to Jang et al., seven-day BCQT 
as first-line therapy did not show any advantage over STT (17). 
However, the quality of their study was not high and included 
relatively old data that did not reflect real, current clinical prac-
tice. Only one RCT concerning LBT as a first-line therapy was 
identified (18); in that study, the LBT was inferior to STT. The 
unacceptable eradication rate of LBT is due to the higher preva-
lence of primary levofloxacin resistance, which has increased 
to 21.5% in Korea (35). However, in second-line therapy, there 
was demonstrated no significant difference in H. pylori eradi-
cation rate between the LBT group and BCQT group (7). This 
discrepancy may result from two limitations of the original stud-
ies. One is that the statistical power was low due to the small 
sample size. The other is that the heterogeneity of results was 
high. There a previously published meta-analysis paper con-
cerning LBT in other country. A systematic review and meta-
analysis concerning LBT revealed that STT is superior to LBT in 
Asian countries (36). In European areas, however, LBT may be 
considered as an alternative therapy according to a subgroup 
analysis of studies in different geographic areas.
  Several strategies have been proposed to improve eradication 
rates of existing therapies. It has been suggested that lengthen-
ing the duration of STT may increase success. However, there is 
still no consensus on the optimal duration of treatment (7, 10, 
or 14 days). We performed a systematic literature review and 
meta-analysis to compare the efficacies of seven-day and 14-
day STT. In this meta-analysis of RCTs comparing different du-

rations of STT, there was no significant difference between the 
effects of seven-day and 14-day STT on eradication rate by PP 
analysis. However, this study was not able to perform an analy-
sis on an ITT basis, and the results were based on relatively old 
data that did not reflect real, current clinical practice. On the 
other hand, lengthening the duration of STT in the subgroup 
analysis of SET appeared to increase the eradication of H. pylori 
in our meta-analysis (Fig. 4).
  The Korean College of Helicobacter and Upper Gastrointesti-
nal Research recommended either one- or two-week BCQT as 
a second-line therapy in cases with initial treatment failure (30). 
However, there is still debate on the ideal duration of BCQT. Ac-
cording to the present meta-analysis, there was no significant 
difference between the effect of seven-day and 14-day BCQT 
on eradication rate by ITT analysis. On the other hand, there 
was borderline statistical significance between the effect of sev-
en-day and 14-day BCQT on eradication rate by PP analysis. 
Well-designed multicenter RCTs are needed to determine the 
ideal duration of BCQT. 
  Based on current evidence, we propose a new therapeutic 
strategy for use in Korea. STT with prolonged treatment dura-
tion and SET are promising alternatives to seven-day STT as a 
first-line therapy in Korea. After failure of first-line therapy, BC
QT can be recommended. As an alternative, BCQT can be rec-
ommended for first-line therapy. After failure of BCQT, SET is 
recommended. There was no RCT for a third-line therapy in 
Korea. Empirical third-line therapies like LBT, quinolone-based 
therapy, rifabutin-based triple therapy and dual therapy could 
be prescribed.
  There are limitations to our systematic review. First, there 
was a relatively small number of RCTs. Second, the quality of 
the reviewed RCTs was not high. Third, most of the studies were 
conducted in a single center. Finally, many studies were based 
on relatively old data.
  In conclusion, seven-day STT is not effective in Korea as a 
first-line therapy, with SET being superior to seven-day STT. 
The effect of CT is inconclusive. Quinolone-based therapy may 
not be effective in Korea. An effective empirical third-line ther-
apy is not conclusive. Well-designed multicenter RCTs are need-
ed to determine the optimal first-line therapy in Korea (SET, CT, 
BCQT and STT with prolonged treatment duration).
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