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Background/Aims: Standard triple therapy, including a proton pump inhibitor, clarithromycin, and amoxicillin, has been recom-
mended as the first-line for Helicobacter pylori infection. However, the eradication rate of standard triple therapy has declined over
the past years because of the increasing resistance to clarithromycin in Korea. We analyzed the eradication rates and the 10-year
change in the eradication rates in Korea.

Methods: PubMed, EMBASE, the Cochrane Library, and KoreaMed were searched for studies published between January 2007 and
June 2018. The pooled eradication rates and their 95% ClIs were estimated using a random-effect logistic regression model.
Results: Twenty-six randomized controlled studies on standard triple therapy conducted in Korea were selected. The in-
tention-to-treat (ITT) and per protocol analyses showed pooled eradication rates of standard triple therapy of 71.6% (95% CI,
69.9~73.3%) and 79.6% (95% CI, 76.6~82.2%), respectively. The eradication rate decreased with time. The ITT analysis showed
that the 14-day therapy (78.1% [95% CI, 75.2~80.7%]) had significantly higher eradication rates than the 7-day therapy (70.0%
[95% CI, 68.5~71.4%]) (P<0.01).

Conclusions: These results suggest that the eradication rate of standard triple therapy, as the first-line therapy, has shown an un-
acceptable decrease. The eradication rate increased when the duration of therapy was increased to 14 days, but it was not
satisfactory. Therefore, other treatment regimens or therapies based on susceptibility tests should be considered for the first-line
therapy. (Korean J Helicobacter Up Gastrointest Res 2021;21:35-47)
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Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) flow-chart for the selection of studies.
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Fig. 2. Pooled Helicobacter pylori eradication rates of standard triple
therapy from randomized controlled trials performed in Korea and
comparison of the eradication rates for 2007~2011 and 2012~2018.
ITT, intention-to-treat; PP, per protocol. *P<0.01.
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Fig. 3. Pooled eradication rates of standard triple therapy from
randomized controlled trials performed in Korea stratified by
treatment duration (7-day, 10-day, and 14-day). ITT, intention-to-treat;
PP, per protocol. *P<0.05.
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Kimet al.™" (2007) 194 224 239 286 61.8 1.04 (0.96, 1.11) 2007
Kim et al." (2008) 79 92 73 89 20.0 1.05(0.92, 1.19) 2008
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Fig. 4. Comparison of eradication rates for 7-day and 14-day standard triple therapies. (A) Intention-to-treat (ITT) analysis. (B) Per protocol (PP)

analysis. M-H, Mantel-Haenszel test.
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Table 2. Adverse Events in Studies Included in the Meta-analysis

Study Regimens Overall adverse  Severe adverse Most common adverse event
event event
Choi etal.’* (2007)  TT*7-day 18.1% (87/480) N/A Bitterness (7.1%, 34/480)
Kim et al."* (2007) TT 7-day 5.1% (15/286) N/A Diarrhea, loose stool (3.0%, 9/286)
TT 14-day 4.6% (10/224) Diarrhea, loose stool (2.3%, 5/224)
Choi et al."* (2008) TT 7-day 29.6% (24/81) N/A Loose stool (11.1%, 9/81)
ST 10-day 28.6% (22/77) Taste alteration (7.8%, 6/77)
Jung et al.’® (2008) TT 7-day 8.3% (1/12) N/A Taste disturbance (8.3%, 1/12)
Kim et al." (2008) TT 7-day 15.4% (18/117) Nausea/vomiting, diarrhea (6.7%, 8/117)
TT 14-day 20.5% (23/112) Diarrhea (6.6%, 11/112)
Kim et al.'? (2008) TT 14-day 30.1% (28/93) N/A Bitter taste 21.5% (20/93)
TT 14-day with amoxicillingid ~ 39.8% (37/93) Bitter taste 22.6% (21/93)
Kim et al."® (2008) TT 7-day 26.3% (47/179)  3.3% (6/179) Diarrhea 7.8% (14/179)
TT 7-day+yogurt 41.1% (69/168) 5.3% (9/168) Metallic taste 16.7% (28/168)
Kim et al."” (2008) TT 7-day 21.8% (26/129) N/A Metallic taste 10.9% (14/129)
TT 7-day+ecabet 20.3% (24/128) Dizziness 4.7% (6/128)
Lee et al.'® (2010) TT 7-day N/A N/A N/A
Song et al." (2010) TT 7-day 19.0% (63/331) N/A Diarrhea 6.0% (20/331)
TT 7-day+probiotics 14.5% (48/330) Taste disturbance 4.2% (14/330)
TT 7-day+probiotics 9.1% (30/330) Diarrhea 3.0% (10/330)
+mucoprotective
Choi et al.?! (2011) TT 7-day 32.2% (29/90) N/A Diarrhea 16.7% (15/90)
PPI, amoxicillin, levofloxacin 19.5% (17/87) Diarrhea 11.5% (10/87)
7-day 9.9% (37/91) Diarrhea 3.3% (3/91)
PPI, amoxicillin, levofloxacin,
rifaximin 7-day
Kim et al.? (2011) TT 14-day 13.3% (24/180) N/A Diarrhea 6.1% (11/180)
ST 10-day 18.9% (36/190) Diarrhea 6.8% (13/190)
Kim et al.?® (2012) TT 14-day 35.6% (37/104) N/A Bitter taste 26.9% (28/104)
DT* 14-day 18.3% (19/104) Bitter taste 4.8% (5/104)
Choi et al. (2012) TT 7-day 10.3% (11/107) N/A Loose stool, epigastric discomfort 2.8% (3/107)
TT 10-day 13.3% (14/105) Nausea/vomiting 3.8% (4/105)
TT 14-day 11.0% (12/109) Nausea/vomiting, epigastric discomfort 2.8%
ST 10-day 14.2% (15/106) (3/109)
Nausea/vomiting 3.8% (4/106)
Chung et al.? (2012)  TT 10-day 26.3% (21/80) N/A Diarrhea 17.5% (14/80)
ST 10-day 29.1% (23/79) Diarrhea 21.5% (17/79)
Oh et al.” (2012) TT 7-day 23.8% (31/130) N/A Epigastric soreness 5.4% (7/130)
ST 10-day 27.5% (32/116) Diarrhea, epigastric soreness 6.0% (7/116)
Park et al.** (2012) TT 7-day 25.5% (35/137) N/A Diarrhea 7.3% (10/137)
ST 10-day 28.0% (40/143) Diarrhea 4.9% (7/143)
Kim et al.”® (2013) ST 7-day 25.2% (34/135) N/A Bitter taste 20.0% (27/135)
CT¢ 5-day 35.6% (48/135) Bitter taste 27.4% (37/135)
Lee et al.”” (2013 TT 7-da 26.8% (112/418 N/A Bitter taste 12.9% (54/418
y
PAM 7-day 29.3% (98/334) Nausea 5.7% (19/334)
Heo et al.® (2014) TT 10-day 34.0% (55/162) N/A Taste disturbance 17.3% (28/162)
CT 10-day 38.3% (62/162) Diarthea 25.3% (41/162)
Lee et al.* (2014) TT 7-day 29.6% (34/115)  9.6% (11/115) Heartburn 9.6% (11/115)
ST 10-day 31.5% (35/111) 12.6% Heartburn 12.6% (14/111)
ST 15-day 32.1% (34/106) (14/111) Heartburn 11.3% (12/106)
13.2%
(14/106)
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Table 2. Continued

Overall adverse  Severe adverse

Study Regimens Most common adverse event
event event
Park et al.*® (2014) TT 7-day 8.8% (5/57) N/A Diarrhea 3.5% (2/57)
Susceptibility-guided therapy 7.0% (4/57) Nausea/vomiting 3.5% (2/57)
Bang et al.*® (2015)  TT 7-day 39.6% (19/48) N/A Bitter taste 29.2% (14/48)
TT 7-day+pronase 48.9% (23/47) Bitter taste 40.4% (19/47)
Lee et al.* (2015) TT 7-day 50.6% (86/170) N/A Bitter taste 16.5% (28/170)
PAM 7-day 48.2% (82/170) Nausea 18.8% (32/170)
ST 10-day 41.2% (70/170) Nausea 11.8% (20/170)
CT 7-day 40.6% (69/170) Epigastric pain 12.4% (21/170)
Chung et al.>* (2016)  TT 10-day 35.1% (60/171) N/A Taste disturbance 21.6% (37/171)
ST 10-day 32.4% (55/170) Taste disturbance 19.4% (33/170)
CT 10-day 39.2% (69/176) Taste disturbance 25.0% (44/176)
Kim et al. % (2016) TT 7-day 43.0% (122/284) N/A Bitter taste 28.5% (81/284)
ST 10-day 44.4% (132/297) Bitter taste 24.2% (72/297)

TT, standard triple therapy; N/A, not applicable; ST, sequential therapy; qid, four times per day; PPI, proton pump inhibitor; DT, dual therapy;
CT, concomitant therapy; PAM, proton pump inhibitor+amoxicillin+metronidazole.

*TT: standard dose PPI, amoxicillin 1,000 mg, clarithromycin 500 mg twice daily.

°ST: standard dose PPI, amoxicillin 1,000 mg twice daily for the first half of the total duration followed by PPI, clarithromycin 500 mg, and
metronidazole 500 mg twice daily for half of the total duration.

‘DT: 750 mg amoxicillin with standard dose PPI three times daily.

dCT: standard dose PPI, amoxicillin 1,000 mg, clarithromycin 500 mg, and metronidazole 500 mg twice daily.

14-day 7-day Risk ratio Risk ratio
Study or subgroup  Events Total Events Total Weight (%) M-H, random, 95% Cl Year M-H, random, 95% ClI
Kimet al."" (2007) 10 224 15 286 25.2 0.85(0.39, 1.86) 2007
Kim et al." (2008) 23 112 18 117 49.1 1.33(0.76,2.34) 2008
Choi et al.* (2012) 12 109 1 107 257 1.07 (0.49, 2.32) 2012
Total (95% Cl) 445 510 100.0 1.13(0.76, 1.67)
Total events 45 44 ‘ ‘ ‘ ‘
Heterogeneity: Tau’=0.00, chi’=0.87, df=2 (P=0.65), I°=0% 0.01 01 1 10 100
Test for overall effect: Z=0.59 (P=0.55) Favours 14-day ~ Favours 7-day

Fig. 5. Comparison of adverse events related to the 7-day and 14-day standard triple therapies. M-H, Mantel-Haenszel test.
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