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Helicobacter pylori (H. pylori) infection is one of the most common infectious diseases worldwide. Although its incidence is

gradually decreasing, about half of the world's population still get infected. H. pylori infection is responsible for substantial gastro-

intestinal morbidity worldwide. It is the most common cause of gastric and duodenal ulcers as well as gastric cancer. Since the re-

vision of the H. pylori Clinical Practice Guidelines in 2013, the eradication rate of H. pylori has gradually decreased with the use of

classical triple therapy, wherein amoxicillin, clarithromycin, and proton pump inhibitors are administered, for 7 days. According to

a nationwide randomized controlled study conducted by the Korean College of Helicobacter and Upper Gastrointestinal Research

released in 2018, the intention-to-treat eradication rate was only 63.9%, which was due to increased antimicrobial resistance in-

duced by the use of antibiotics, especially clarithromycin. The update of clinical practice guideline for treatment of H. pylori was

developed based on evidence-based medicine by conducting a meta-analysis. The draft recommendations were finalized after ex-

pert consensus on three recommendations regarding the indication for treatment and eight recommendations on the treatment itself.

These guidelines are designed to provide patients, nurses, medical school students, policymakers, and clinicians with clinical evi-

dence to guide primary care and treatment of H. pylori infection. These may differ from current medical insurance standards and
will be revised further, if necessary, based on research-based evidence. (Korean J Med 2021;96:160-189)
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow chart shows the selection process for key

question 1.

Table 1. Level of evidence and strength of recommendation

Explanation

Class
High
Moderate

Low
Very low

Grade classification

Strong for
Weak for
Against

No recommendation

At least one RCT or SR/meta-analysis with no concern of study quality

At least one RCT or SR/meta-analysis with minor concern of study quality or
At least one cohort/case-control/diagnostic test design study with no concern of study quality

At least one cohort/case-control/diagnostic test study with minor concern of study quality or
At least one single arm before-after study, cross-sectional study with no concern of study quality

At least one cohort/case-control/diagnostic test design study with serious concern of study quality or
At least one single arm before-after study, cross-sectional study with minor/severe concern of study quality

The benefit of intervention is greater than harm with high or moderate level of evidence, which can be
strongly recommended in most clinical practice

The benefit and harm of intervention may vary depending on the clinical situation or patient/social value. It is
recommended conditionally according to the clinical situation.

The benefit and harm of intervention may vary depending on the clinical situation or patient/social value.
Intervention may not be recommended in clinical practice

It is not possible to determine the recommendation direction owing to a lack of evidence or discrepancy of
result. Thus further evidence is needed.

RCT, randomized controlled trials; SR, systemic review.
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Table 2. Recommendations for the treatment of H. pylori

Development and Evaluation (GRADE) B 2& o]-&3}
(Table 1) [15]. 27] $2& 45702 ARatod),

cApelst 29 W R B

B T
A9 o8& FeHom Bastgriiel. of X
L PUREL E 20 sl gk
A 2AE B3N] sl B 4
AT, LSS Ugol7] ofet 25 A o
52'1 .Hp

Level of Strength of
Category Statements evidences recommendation
Indications 1. H. pylori eradication can be helpful to improve the anemia in subset of adults with Very low Weak
unexplained iron deficiency anemia.
2. H. pylori eradication can be recommended after endoscopic resection for H. Low Weak
pylori-positive gastric adenoma to prevent metachronous recurrence.
3. H. pylori eradication can be recommended for long-term improvement of dyspeptic High Weak
symptoms in patients with functional dyspepsia.
First-line 4. Standard triple therapy (standard dose PPI, amoxicillin 1 g, and clarithromycin 500mg ~ Moderate Strong
therapy twice daily) for 14 days is recommended for first-line regimen.
5. Sequential therapy (standard dose PPI, amoxicillin 1 g twice daily for 5 days followed High Strong
by standard dose PPI, clarithromycin 500 mg, and metronidazole 500 mg twice daily
for 5 days) can be one of first line therapies for H. pylori eradication.
6. Concomitant therapy (standard dose PP, clarithromycin 500 mg, amoxicillin 1 g, and High Strong
metronidazole 500 mg twice daily for 10 days) is recommended as a first-line treatment.
7. Clarithromycin resistance test by PCR or sequencing is recommended when a 7-day Low Strong
standard triple therapy is considered as a first-line treatment.
8. Eradication rates of bismuth quadruple therapy (standard dose PPI twice daily, Moderate Weak
metronidazole 500 mg three times daily, bismuth 120 mg and tetracycline 500 mg four
times daily for 10 to 14 days) are similar to those of 14 days standard triple therapy,
10 days concomitant therapy, and 10 days sequential therapy. However, because of
its high adverse effects and potential use as second-line therapy, it can be recommended
to be used as first-line therapy if other first-line therapy options are not available.
Salvage 9. After failure of standard triple therapy, a bismuths quadruple therapy (PPI, bismuth, High Strong
therapy tetracycline, and metronidazole) for 14 days is recommended as a second-line therapy.
10. After failure of non-bismuth quadruple therapy (sequential or concomitant therapy), Very low Strong
a bismuth quadruple therapy is recommended as a second-line therapy.
11. After failure of bismuth quadruple therapy as 1st-line or 2nd-line therapy (after failed ~ Very low Weak

standard triple or non-bismuth quadruple therapy), a levofloxacin triple therapy is

suggested as a salvage therapy.

H. pylori, Helicobacter pylori; PPI, proton pump inhibitor; PCR, polymerase chain reaction.
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4.9%; 7.7% vs. 14.3%; 7.8% vs. 10.8%; 8.2% vs. 19.4%; 4.7%
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O] A A 5 oAl f1¢ke] A oo Tt Alat A
=2 AWM= EA Moz $oJEUTrHOR 055 95% CI
0.34-0.92) (Fig. 2). o= H. pylori Ao X RE 914%F2] A
73 AR 3 oA ek WS sk ol =&o] #
= AR whebA H. pylori 74§48 At A WAl
A 5 H. pylori Azt 277} gk shARL 914F &
Ak dido. & gk RCT7F ob4] glof ofof tigt ¢A+t7}
a3}

IEE L3EEE

sty mtdre] el 7154 AsHEEE gt

A At ARs Z71A] S N Eaol Herk

OR OR
M-H, fixed, 95% CI

M-H, fixed, 95% CI

Choi et al.® (2018) 6 185 13 267 244 0.65(0.24,1.76) ——

Choi et al.® (2018) 1 13 2 14 42  0.50(0.04,6.28) —

Chonetal® (2013) 4 85 5 44 149  0.39(0.10, 1.51) - |

Shinetal® (2015 10 122 7 36 235  0.37(0.13, 1.06) — m

Songetal®(2017) 9 116 19 176 330 0.70(0.30, 1.59)

Total (95% Cl) 521 537  100.0 0.55(0.34,0.92) >

Total events 30 46 ‘ ‘ ‘ ‘
Heterogeneity: chi?= 1.24, df = 4 (p = 0.87), 1= 0% 0.01 01 1 10 100

Test for overall effect: z=2.31 (p =0.02)

Favours (Hp eradication) Favours (non-Hp eradication)

Figure 2. Comparison of occurrence of metachronous gastric cancer after endoscopic resection of gastric adenoma between Hp erad-

ication and placebo. Hp, Helicobacter pylori; M-H, Mantel-Haenszel test.
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Experimental Control Risk ratio Risk ratio

Study or subgroup Events Total Events Total Weight (%) M-H, random, 95% Cl Year M-H, random, 95% CI

Coreaetal ™ (2000) 3 437 2 415 39 1.42(0.24,848) 2000

Leung etal."® (2004) 4 295 6 292 7.9 0.66 (0.19,2.31) 2004

Wong etal®® (2004) 7 817 11 813 14.1 0.63(0.25,1.63) 2004

Saito et al.”*' (2005) 2 379 3 331 39 0.58(0.10,346) 2005

Wong etal®?(2012) 3 255 1 258 25 3.04(0.32,28.99) 2012 -

Li et al.* (2014) 33 108 51 108  67.7 0.65(0.42,0.99) 2014 Py

Total (95% Cl) 3,269 3195  100.0 0.69 (0.48, 0.98)

Total events 52 74 | | | |

Heterogeneity: Tau?= 0.00, chi*=2.45, df =5 (p = 0.78), I°=0% 0.01 0.1 1 10 100

Test for overall effect: z=2.06 (p = 0.04) Favours (experimental) Favours (control)

Figure 3. Forest plot of studies reporting gastric cancer in the eradication group and control group from studies assessing the general

population. M-H, Mantel-Haenszel test.

Table 3. Indication of the eradication of Helicobacter pylori

Existing indication

Added indication

Admissive indication

Peptic ulcer disease

Marginal zone B-cell lymphoma

After endoscopic resection of early gastric cancer

Family history of gastric cancer

Functional dyspepsia

Long-term low-dose aspirin user with a history of peptic ulcer

Idiopathic thrombocytopenic purpura

After endoscopic resection of
gastric adenoma

Atrophic gastritis/Intestinal
metaplasia

Iron deficiency anemia
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Figure 4. Time trends of pooled Helicobacter pylori eradication
rates with standard triple therapy based on data from randomized
controlled trials performed in Korea. Overall eradication rates of
standard triple therapy were 71.6% (95% CI 69.9-73.3%) in in-
tention-to-treat (ITT) analysis and 79.6% (95% CI 76.6-82.2%) in
per protocol (PP) analysis. Eradication rates from 2007 to 2011
were 72.3% (95% CI 71.2-74.4%) in ITT analysis and 81.5%
(95% CI 79.9-82.9%) in PP analysis. Eradication rates from 2012
to 2016 were 70.3% (95% CI 68.4-72.1%) in ITT analysis and
77.4% (95% CI 75.6-79.2%) in PP analysis. ‘p<0.01.
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PP B4 92%, 14Y FA] A& Ad&2 ITT £4] 79%, PP
24 4% om, Fol 7|7k W A F&0] Kol lolch
(Supplementary Table 6).
£ Ane) 2wyl AEes nEslE szos
279 AL H7F57] $J5te] GradePro (www.gradepro.org,

McMaster University and Evidence Prime Inc., Hamilton,
Ontario, Canada)& ©]-83}4th 10d A X 5e &3 A&
off BlsfiAl ZasHAl Alatgo] 3kl 109/14Y &% 34|12
Holl Bl 17% w2 AlteS 23lom, ol et <A
T2 =34tk Bismuth 44| 8, B3 @ Hilb= A9 2}

Sequential T Weight OR OR Risk of bais
Study or subgroup Events Total Events Total (%) M-H, fixed, 95% ClI M-H, fixed, 95% ClI ABCDETFG®G
1.1.1TT 7 days
Choi et al.” (2012) 87 115 0 0 Not estimable P PPPPE@
Gao et al.”’ (2010) 64 72 0 0 Not estimable P PPPPE
Kim et al.* (2016) 252 306 209 295 83 1.92 (1.30, 2.83) -+ + +
Lahbabi et al.”' (2013) 9% 104 9 115 1.1 4.54(1.78,11.57) _— PPPE@
Oh et al.”® (2012) 92 116 8 130 36 224 (1.26, 3.98) — P PPPPE®
Park et al.” (2012) 126 162 102 164 50  2.13(1.31,3.46) —— PPPPPPE
Rakici et al.” (2014) 146 172 144 17 4.9 1.05 (0.59, 1.89) - +++++++
Subtotal (95% Cl) 1,047 875 22.8 1.96 (1.55, 2.47) ¢
Total events 865 627
Heterogeneity: chi>=7.75, df=4 (p = 0.10), 1?=48%
Test for overall effect: z=5.65 (p < 0.00001)
1.1.2TT 10 days
Chung et al.” (2012) 60 79 47 80 25  222(1.12,438) —_— S Pe0ee
Javid et al.** (2013) 105 138 83 134 45 1.96 (1.16, 3.30) — PRPPPDPE
Lee etal.” (2015) 19 170 109 170 7.3 1.31(0.83, 2.06) L +++++++
Molina-Infante et al. (2010) 8 115 74 115 39 1.81(1.02, 3.21) —— - ®PPee
Morse et al.* (2013) 28 51 29 53 28 1.01 (047, 2.18) — PPEPPPPE®
Zhou et al.* (2014) 101 140 93 140 58 131 (0.79, 2.18) T PEPPPPE
Subtotal (95% Cl) 693 692 267 54 (1.23,1.93) *
Total events 501 435
Heterogeneity: chi?=4.25, df = 5 (p = 0.51), 1?=0%
Test for overall effect: z=3.73 (p = 0.0002)
1.1.3TT 14 days
Boal Carvalho etal'”(2017) 26 31 25 32 09  146(041,520) — 2000008
Alsohaibani et al.'™ (2014) 58 115 69 117 75  0.71(0421.19) —r PEPPPPPE
Greenberg et al.* (2011) 372 486 401 488 209 0.71(0.52, 0.97) i PPEPPOPPRE
Kimetal.”' (2011) 176 205 153 205 48  2.06(1.25 3.41) — PPPPPPE@
Phiphatpathameamphenal. @ (2016) 47 50 43 50 06  2.55(0.62, 10.49) T @ PPPE
Liou et al."®' (2015) 567 650 557 650 15.8 1.14 (0.83, 1.57) PPEPPPPE
Nasa et al.” (2013) 98 47 50 43 Not estimable + +++++
Subtotal (95% Cl) 1,584 1,585 50.5 1.01(0.84, 1.21)
Total events 1,344 1,298
Heterogeneity: chi®= 17.02, df = 5 (p = 0.004), 1?=71%
Test for overall effect: z=0.07 (p = 0.94)
Total (95% Cl) 3,324 3,152 1000 1.37 (1.21, 1.54) *
Total events 2,710 2,360
Heterogeneity: chi’=49.14, df=16 (p<0.0001), / 2=67% ‘ |

Test for overall effect: z=5.06 (p < 0.00001)
Test for subgroup differences: chi

?=20.85, df = 2 (p < 0.0001), I°=90.4%

1
TT Sequential

20

Figure 5. Comparison of 10-day sequential therapy and standard triple therapy (TT) according to treatment duration of TT in in-

tention-to-treat analysis. Risk of bias: A, random sequence generation (selection bias); B, allocation concealment (selection bais); C,

blinding of participants and personnel (performance bias); D, Blinding of outcome assessment (detection bias); E, incomplete outcome

data (attrition bias); F, selective reporting (reporting bias); G, other bias. M-H, Mantel-Haenszel test.
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10-day CT ST (10-day, 14-day) Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight (%) M-H, random, 95% Cl M-H, random, 95% ClI
Ang et al.”*' (2015) 125 153 129 155 16.1 0.98 (0.89, 1.09)
Chung et al.* (2016) 137 176 107 171 14.2 1.24 (1.08, 1.43)
Cuadrado-Lavinetal."® (2015) 107 120 48 60 12.3 1.27 (1.07, 1.52)
Georgopoulos et al.'™* (2015) 115 127 % 130 15.4 1.23(1.09, 1.38) -
Gungor et al.'"” (2015) 72 100 42 100 8.8 1.71(1.32,2.22)
Heo et al.* (2014) 137 174 123 174 15.1 1.11(0.98, 1.26)
Liou et al.""? (2016) 464 540 452 540 18.2 1.03 (0.98, 1.08)
Total (95% Cl) 1,390 1,330  100.0 1.17 (1.05, 1.30)
Total events 1,157 991 ‘ ‘ ‘
Heterogeneity: Tau’ = 0.02, chi*=33.89, df = 6 (p < 0.00001), /= 82% 0.01 01 ‘ 10
Test for overall effect: Z=2.94 (p = 0.003) ST (10-day, 14-day) 10-day CT

Figure 6. Comparison of 10-day concomitant therapy (CT) and 10-/14-day standard triple (ST) therapy in intention-to-treat analysis.

M-H, Mantel-Haenszel test.
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@ 10-/14-day pBMT  14-day TT Risk ratio Risk ratio Risk of bais
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Gungoretal.'” (2015) 62 100 42 100 304 1.48 (1.12, 1.95) 3 POPPEDPE
; 112 +++++++

Liou g.t al. 5426016) 488 540 452 540 423 1.08 (1.03, 1.13) . 0 00006
Songiir et al."*® (2008) 56 119 37 113 273 1.4 (1.04, 1.99)
Total (95% Cl) 759 753 100.0 1.28 (0.97, 1.70)
Total events 606 531 ‘ ‘ ‘ ‘
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10-/14-day pBMT 10 SQT Risk ratio Risk ratio Risk of bais
Study or subgroup Events Total Events Total Weight (%) M-H, random, 95% Cl M-H, random, 95% ClI ABCDEFG
Gungor etal.'’ (2015) 62 100 71 100 346 0.87 (0.72, 1.06) PIPPEDPE
Kefelietal.'™ (2016) 114 130 113 130 654 1.01(0.92, 1.11) PIPPIEDPE
Total (95% Cl) 230 230 100.0 0.96 (0.83, 1.12)
Total events 176 184 ‘ ‘ ‘ ‘
Heterogeneity: Tau?= 0.01, chi?= 2.08, df = 1 (p = 0.15), I?=52% 0.01 0.1 1 10 100
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10-/14-day pBMT 10-day CCT Risk ratio Risk ratio Risk of bais
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Figure 7. Helicobacter pylori eradication rates with bismuth quadruple therapy as a first-line therapy. (A) Comparison of 10-/14-day bis-
muth quadruple therapy and 14-day standard triple therapy in intention-to-treat analysis. (B) Comparison of 10-/14-day bismuth quad-
ruple therapy and 10-day sequential therapy in intention-to-treat analysis. (C) Comparison of 10-/14-day bismuth quadruple therapy and
10-day concomitant therapy in intention-to-treat analysis. Risk of bias: A, random sequence generation (selection bias); B, allocation
concealment (selection bais); C, blinding of participants and personnel (performance bias); D, blinding of outcome assessment (detection
bias); E, incomplete outcome data (attrition bias); F, selective reporting (reporting bias); G, other bias. PBMT, bismith quarduple ther-
apy; M-H, Mantel-Haenszel test; SQT, sequential therapy; CCT, concomitant therapy.

- 175 -



— The Korean Journal of Medicine: Vol. 96, No. 3, 2021 —

10-1494 9] A2 149 = 3H2HRR 1.37; 95% CI
0.95-1.99), 10 <=2} 2] ZE(RR 0.99; 95% CI 0.93-1.05), 104
FA] A ZRR 1.01; 95% CI 0.95-1.07)] v]3l| EA X2 &
ofg 2ol Qlgiek. ol vekEAle] ZEE LR E o]
Be WA OR 7 RESL ot A Sl sle] 24o]
o188 eATe] 47t Ark ARPHL Zetslok & Aelc.

Bk Zuol At ATE Abolo] AR ol WAl G
Zog golx]q) 14-(1 = 92%), bismuthE 7|20 2 3 44| 2
Ho] Hatgo] Tk Al A5l uls SOl Ee Ao
LFEPSTHRR 1.72; 95% CI 1.23-2.40) (Supplementary Fig. 7).

BismuthS 7| 2O 2 3t 4492 Hyaly I =77}
U AREOIY S5 Aol = H pylorioll FHHE 2X
%OﬂfﬂE Aoz ARE = Qe Al 2| &R ol7] wi
of[140], Al EolA 83t A= HH 5 shtd 4= qUck
OPXIU} A Yol A bismuthE 7|2 o= 3 442 ¥
12} A2 o2 ARESH7] o= bismuthS 7|2 O 2 442
Wo) Be At 13 A|mol Aok o A8 4 9l
= Aol Hrk WAlo] {rslA Hek. uebA, bis-
muthS 7] 2.0 2 344 Qo T2 13} A BHES AL
gl A0l X} AR A S AT, FF 13
bismuthE 7] 02 3} 44| Qo] a5 &lslr| gt 2+
CARlE ) @7t Washi:

27b8 0 2, bismuthe] 27} Pskel oA Akt
L= bismuth subcitrate?] DeNol® 300 mgojli= elemental bismuth

—|—‘

of| &= bismuth subcitrateE 7|52 2 3144 300 mgS & U]
Wl ARgaHe o] Ak

=]

fr

1y

??‘:Jﬂli#‘ﬂ vtz At 227} Aot o]%-
o

AR SR} ole] FARES vna
RCTES & 367H A E AT 151-186]. o] 52 ool Auf
3 @ Hof ule} 53 A= Supplementary Table 8o % 2]
Hof gon, ol ATES Blnd FALY FL oo
Asig o] AR ol Debd wehol Zhs e 297}
WA ATk HEREARS 370 0]42] RCT7F Q= 790l Al
3Ysteit. o] AuEe BE Alwted ITT Alateolw
ZE-L Supplementary Table 90| QoF=]o] ¢l

A7 9. 12} Al A =22A EE
Al A EZA bismuth 3} 44 149 2¥S Augc}
H1 7w 73k
+A S =

A27F &l 96.7% (12}

Bismuth 4782 97}12] RCTo|A] Ald-8-0] 75.5% (95% CI
71.6-79.1%) S th(Fig. 8) [160,165,166,169,171,179,180,183,186].
A7 717 7Y, 10Y 52 14go]lom, 10d A= awat

120 mgo] Sojgick. wehAl,

A ol A bismuthS AFE-EF )

14U A= g¥o] vt AavkE HAly

| miZoll, 3] Aol

Group by Study Statistics for each study Event rate and 95% CI
duration2 Eventrate Lower limit Upper limit z-value p-value
10-114-day Karatapanis etal."’® (2009)  0.789 0.632 0.891 3322  0.001 =
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Figure 8. Meta-analysis of nine studies that compare bismuth quadruple therapy with other regimens after the failure of first-line clari-

thromycin triple therapy. The pooled eradication rate of bismuth quadruple therapy as a second-line therapy is 75.5% (95% CI
71.6-79.1%).
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Figure 9. Meta-analysis of eight studies that compare levofloxacin triple therapy with other regimens after the failure of first-line clari-

thromycin triple therapy. The pooled eradication rate of levofloxacin triple therapy as a second-line therapy is 73.1% (95% CI

68.4-77.3%).
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Table 4. Regimen of recommended therapies for Helicobacter pylori infection

Regimen Drugs Frequency Duration (days)
Standard triple therapy PPI (standard dose) bid 7-14
Clarithromycin (500 mg)
Amoxicillin (1 g)
Bismuth quadruple PPI (standard dose) bid 10-14
Bismuth subcitrate (120 mg) qid
Tetracycline (500 mg) qid
Metronidazole (500 mg) tid
Sequential PPI (standard dose) + Amoxicillin (1 g) bid 5
then, PPI + clarithromycin + metronidazole bid 5
Concomitant PPI (standard dose) bid 10
Clarithromycin (500 mg)
Amoxicillin (1 g)
Metronidazole (500 mg)
Hybrid PPI (standard dose) + Amoxicillin (1 g) then, bid 7
PPI + amoxicillin + clarithromycin + metronidazole bid 7
Levofloxacin triple PPI (standard dose) bid 10-14
Levofloxacin (500 mg or 250 mg) qd (500 mg), bid (250 mg)
Amoxicillin (1 g) bid

PPI, proton pump inhibitor; bid, twice per day; qid, four times per day; tid, three times per day; qd, once a day.
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Levofloxacin-bismuth 44| @ ¥(levofloxacin, bismuth, PPI,
amoxicillin)-2 bismuth®} levofloxacin®] At% A I}Z2 FHAYA|
S FHF 4 Qlrks 2712 Maastricht V 70| =2}lo]
A] bismuth 441930 A5} o AHBTF 4 Sz <R T
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83.8% (31/37; 95% CI 71.3-96.2%)0] AITH196]. TFZ A13}o]
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2 Za7 Qick

Empirical treatment Clarithromycin resistance test
i‘:’?‘l;z::ii?;:tr ' Bismuth quadruple | Sensitive Resistant
. |
1st line PAC 14 days therapy 10 days | therapy 10~14 days |
(PPI.-amoxiciI.Iin (PPl-amoxicilln | (PPI-bisrr.\uth- ! PAC 7 days PAM 7 days
-clarithromycin) _clarithromycin- ! tetracycllne- ! (PPI-amoxicillin- (PPI-amoxicillin-
metronidazole) | metronidazole) clarithromycin) metronidazole)
2nd line Bismuth quadruple therapy
(PPI-bismuth-tetracycline-metronidazole)
2nd/3rd line Levofloxacin triple therapy (PPl-amoxicillin-levofloxacin) and others:

fluoroquinolone triple/quadruple, rifabutin containing therapy, high dose dual, concomitant therapy

Figure 10. Proposed algorithm for the treatment of Helicobacter pylori infection. Bismuth quadruple therapy as a first-line therapy is

dotted because it is less preferred than other regimens. PPI, proton pump inhibitor.
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Supplementary Table 1. Studies included in meta-analysis about the efficacy of H. pylori eradication after endoscopic resection of
gastric adenoma

Study Design Characteristic Intervention Control Outcome
Chon (2013)  Restrospective study ~ Patients with gastric dysplasia Successful Persistent infection Metachronous
undergone endoscopic resection  eradication dysplasia
Shin (2015)  Retrospective study Patients with gastric dysplasia Eradicated group  Non-eradicated or Metachronous
undergone endoscopic resection failed group dysplasia
Song (2017)  Restrospective study  Patients with gastric dysplasia Eradicated group ~ Non-eradicated Metachronous
undergone endoscopic resection group neoplasm
Choi (2018)  Randomized study Patients with gastric dysplasia H. pylori Placebo Metachronous
undergone endoscopic resection  eradication gastric cancer
Choi (2018)  Prospective study Patients with gastric dysplasia H. pylori Placebo Metachronous
undergone endoscopic resection  eradication gastric cancer

H. pylori, Helicobacter pylori.



Supplementary Table 2. Studies included in meta-analysis about the efficacy of H. pylori eradication in patients with functional

dyspepsia
Study Design Characteristic Intervention Control Outcome
Ang (2006) Randomized trial Dyspepsia patients with H. pylori eradication  Prokinetics Symptom relief at
H. pylori infection 52 weeks
Blum (1998) Randomized trial Dyspepsia patients with H. pylori eradication ~ Omeprazole Symptom relief at
H. pylori infection 12 months
Chiba (2002) Randomized trial Dyspepsia patients with H. pylori eradication ~ Omeprazole Symptom relief at
H. pylori infection 12 months
Froehlich (2001) Randomized trial Dyspepsia patients with H. pylori eradication ~ Lansoprazole = Symptom relief at
H. pylori infection 12 months
Gisbert (2004) Randomized trial Dyspepsia patients with H. pylori eradication ~ Ranitidine Symptom relief at
H. pylori infection 12 months
Gwee (2009) Randomized trial Dyspepsia patients with H. pylori eradication ~ Placebo Symptom relief at
H. pylori infection 12 months
Hsu (2001) Randomized trial Dyspepsia patients with H. pylori eradication ~ Lansoprazole = Symptom relief at
H. pylori infection 12 months
Koskenpato (2001)  Randomized trial Dyspepsia patients with H. pylori eradication ~ Omeprazole Symptom relief at
H. pylori infection 12 months
Malfertheiner (2003) Randomized trial Dyspepsia patients with H. pylori eradication ~ Lansoprazole = Symptom relief at
H. pylori infection 12 months
Mazzoleni (2006) Randomized trial Dyspepsia patients with H. pylori eradication ~ Lansoprazole = Symptom relief at
H. pylori infection 12 months
Mazzoleni (2011) Randomized trial Dyspepsia patients with H. pylori eradication ~ Placebo Symptom relief at
H. pylori infection 12 months
McColl (1998) Randomized trial Dyspepsia patients with H. pylori eradication ~ Omeprazole Symptom relief at
H. pylori infection 12 months
Sodhi (2013) Randomized trial Dyspepsia patients with H. pylori eradication ~ Omeprazole Symptom relief at
H. pylori infection 12 months
Talley (1999) Randomized trial Dyspepsia patients with H. pylori eradication ~ Placebo Symptom relief at
H. pylori infection 12 months
Talley (1999) Randomized trial Dyspepsia patients with H. pylori eradication ~ Placebo Symptom relief at
(ORCHID) H. pylori infection 12 months
Varannes (2001) Randomized trial Dyspepsia patients with H. pylori eradication ~ Placebo Symptom relief at
H. pylori infection 12 months
Yazdanbod (2015)  Randomized trial Dyspepsia patients with H. pylori eradication ~ Omeprazole Symptom relief at
H. pylori infection 12 months
Zanten (2003) Randomized trial Dyspepsia patients with H. pylori eradication ~ Placebo Symptom relief at
H. pylori infection 12 months

H. pylori, Helicobacter pylori; ORCHID, Optimal Regimen Cures Helicobacter Induced Dyspepsia Study Group.



Supplementary Table 3. Evidence table about the eradication rate of standard triple therapy in H. pylori infection

Study Indication Subjects Eradication regimen C(.)nﬁrm- Eradication rate ITT Eradication rate PP
ative test
Choi PU, NUD 576 OAC7-148 CLO, OACT7-64.9 (96/148) OAC7-80.7 (96/119)
(2007) PAC7-140 histology PAC7-69.3 (97/140) PAC7-76.9 (97/121)
RAC7-140 RAC7-69.3 (97/140) RAC7-81.5(97/119)
EAC7-148 EAC7-70.3 (104/148) EAC7-82.6 (104/121)
TOTAL-576 TOTAL-68.4 (394/576) TOTAL-82.1 (394/480)
Kim (2007) PU 598 PAC7-337 UBT PAC7-71.2 (240/337) PAC7-83.6 (239/286)
PAC14-261 PAC14-75.5 (197/261) PAC14-86.6 (194/224)
Kim (2008) PU 463 LFT7-115 UBT LFT7-76.5 (88/115) LFT7-81.6 (80/98)
LFT14-117 LFT14-76.9 (90/117) LFT14-82.0 (73/89)
LAC7-119 LAC7-78.2 (93/119) LAC7-82.2 (83/101)
LACI14-112 LAC14-80.4 (90/112) LAC14-85.9 (79/92)
Kim (2008) PUD, NUD 186 OAC14-93 UBT, CLO OAC14-91.4 (85/93) OAC14-92.1 (82/89)
OAC(QID)14-93 OAC(QID)14-89.2 (83/93) OAC(QID)14-90.8 (79/87)
Kim (2008) HP infected 347 PAC7-179 UBT PAC7-72.1 (129/179) PAC7-78.7 (129/164)
patients PAC7+YOGT-168 PAC7+YOGT-79.2 PAC7+YOGT-87.5
(133/168) (133/152)
Choi HP infected 158 OAC7-81 UBT OAC7-71.6 (58/81) OAC7-76.6 (58/76)
(2008) patients SEQ10-77 SEQ10-77.9 (60/77) SEQ10-85.7 (60/70)
Jung PUD 38 OAC7+03WK-14 CLO, OAC7+0O3WK-14-50.0 OACT7+03WK-87.5 (7/8)
(2008) OAC7-12 histology  (7/14) OAC7-80.0 (8/10)
O3WK+0OAC7-12 OAC7-12-66.7 (8/12) O3WK-+OAC7-90.0 (9/10)
O3WK+0OAC7-75.0 (9/12)
Kim (2008) HP infected 257 LAC7-129 UBT LAC7-72.1 (93/129) LAC7-78.8 (93/118)
patients LAC7+ECABET-128 LAC7+ECABET-78.9 LAC7+ECABET-88.6
(101/128) (101/114)
Song HP infected 991 PAC7-331 UBT PAC7-71.6 (237/331) PAC7-80.0 (237/296)
(2010) patients PAC7+PROB-330 PAC7+PROB-80.0 PAC7+PROB-85.4
PAC7+PROB (264/330) (264/309)
+MUCOPRO PAC7+PROB+MUCOPRO PAC7+PROB+MUCOPRO
TECTIVE-330 TECTIVE-82.1 (271/330) TECTIVE-84.9 (271/319)
Lee (2010)  HP infected 492 LAC7-247 UBT LAC7-74.9 (185/247) LAC7-79.1 (185/234)
patients RAC7-245 RAC7-66.5 (163/245) RAC7-71.2 (163/229)
TOTAL-70.7 (348/492) TOTAL-75.2 (348/463)
Kim (2011) HP infected 409 PAC14-204 PAC14-75.0 (153/204) PAC14-85.0 (153/180)
patients SEQ10-205 SEQ10-85.9 (176/205) SEQ10-92.6 (176/190)
Choi PUD 363 OAC7-99 OAC7-77.8 (77/99) OAC7-85.6 (77/90)
(2011) OAL7-98 OAL7-65.3 (64/98) OAL7-73.6 (64/87)
OALR7-98 OALRT7-74.5 (73/98) OALR7-80.2 (73/91)
Chung PUD 159 OAC10-80 OACI10-58.7 (47/80) OAC10-67.6 (46/68)
(2012) SEQ10-79 SEQ10-75.9 (60/79) SEQ10-86.8 (59/68)
Choi PUD 460 RAC7-115 UBT, RAC7-70.4 (81/115) RAC7-75.7 (81/107)
(2012) RACI10-115 histology RAC10-74.7 (86/115) RAC10-81.9 (86/105)
RAC14-115 RAC14-80.0 (92/115) RAC14-84.4 (92/109)
SEQI10-115 SEQ10-75.6 (87/115) SEQ10-82.0 (87/106)




Supplementary Table 3. Continued

Study Indication Subjects Eradication regimen C(.)nﬁrm- Eradication rate ITT Eradication rate PP
No. ative test
Park (2012) HP infected 348 SEQ10-162 SEQ10-77.8 (126/162) SEQ10-87.9 (126/132)
patients RAC7-164 RAC7-62.2 (102/164) RAC7-76.0 (102/125)
Oh (2012) PUD, HP 246 SEQ10-116 SEQ10-79.3 (92/116) SEQ10-81.9 (91/111)
infected RAC7-130 RAC7-63.0 (82/130) RAC7-64.5 (82/127)
patients
Kim (2012) PUD 208 LAC14-104 UBT, CLO LAC14-74.0(77/104) LAC14-82.8 (77/93)
LA(TID)14-104 LA(TID)14-67.3 (70/104) LA(TID)14-78.4 (69/88)
Lee (2013) PUD 1232 TAILORED-218 UBT TAILORED-80.7 TAILORED-91.2
RAC7-308 (176/218) (176/193)
RAM?7-308 RAC7-69.5 (214/308) RAC7-75.9 (214/282)
RAM7-71.1 (219/308) RAM7-79.1 (219/277)
Kim (2013) PUD 270 LAC7-135 UBT LAC7-72.6 (98/135) LAC7-85.2 (98/115)
CONCO5-135 CONCO5-80.7 (109/135)  CONCO5-91.4 (106/116)
Heo (2014) PUD 348 LACI10-174 UBT LAC10-70.7 (123/174) LAC10-78.4 (120/153)
CONCO10-174 CONCO10-78.7 (137/174) CONCO10-88.7 (133/150)
Park (2014) EGC, 114 PAC7-57 UBT PAC7-71.9 (41/57) PAC7-73.2 (41/56)
dysplasia PRE-SUSCEP-57 PRE-SUSCEP-94.7 PRE-SUSCEP-96.4
(54/57) (54/56)
Lee (2014) PUD, NUD, 332 PAC7-115 UBT, CLO PAC7-64.3 (74/115) PAC7-68.5 (74/108)
GC SEQI10-111 SEQ10-72.1 (80/111) SEQ10-78.4 (80/102)
SEQ15-106 SEQ15-80.2 (85/106) SEQ15-89.5 (85/95)
Lee (2015) PUD, HP 680 PAC7-170 UBT PAC7-64.1 (109/170) PAC7-76.2 (109/143)
gastritis PAM7-170 PAM7-68.8 (117/170) PAM7-84.2 (117/139)
SEQ10-170 SEQ10-70.7 (119/170) SEQ10-70.7 (119/170)
CONCO7-170 CONCO7-79.4 (135/170)  CONCO7-79.4 (135/170)
Bang PUD,NUD 112 PAC7-55 UBT  PAC7-76.4 (42/55) PAC7-87.5 (42/48)
(2015) PAC7+PRONASE-57 PAC7+PRONASE-56.1 PAC7+PRONASE-68.1
(32/57) (32/47)
Chung PUD, EGC, 517 PACI10-171 PAC10-83.0 (142/171) PAC10-82.8 (106/128)
(2016) MALT SEQ10-170 SEQ10-88.8 (151/170) SEQ10-89.5 (119/133)
lymphoma CONCO10-176 CONCO10-93.2 (164/176) CONCO10-94.4 (135/143)
Kim (2016) PUD 601 PAC7-295 UBT, CLO, PAC7-70.8 (209/295) PAC7-76.9 (206/268)
SEQ5-306 histology ~ SEQ5-82.4 (252/306) SEQ5-88.8 (247/278)

ITT, intention-to-treat; PP, per protocol; PU, peptic ulcer; NUD, non-ulcer dyspepsia; OAC, omeprazole, amoxicillin, clarithromycin;
PAC, pantoprazole, amoxicillin, clarithromycin; RAC, rabeprazole, amoxicillin, clarithromycin; EAC, esomeprazole, amoxicillin,
clarithromycin; CLO, campylobacter-like organism; UBT, urea breath test; LFT, lifabutin; PUD, peptic ulcer disease; QID, quarter in
die; HP, Helicobacter pylori; YOGT, yogurt; SEQ, sequential therapy; O3WK, omeprazole 3 weeks; ECABET, ecabet sodium; PROB,
probiotics; OALR, omeprazole, amoxicillin, levofloxacin, rifabutin; LA, levofloxacin, amoxicillin; TID, ter in die; RAM, rabeprazole,
amoxicillin, metronidazole; CONCO, concomitant therapy; EGC, early gastric cancer; PRE-SUSCEP, pre-sussceptibility test; GC,

gastric cancer; PAM, pantoprazole, amoxicillin, metronidazole; MALT, mucosa-associated lymphoid tissue.



Supplementary Table 4. Evidence table about the eradication rate of ST in H. pylori infection
Study Country Characteristic Intervention Control Outcome (ITT) Outcome (PP)
Gao (2010) China H. pylori positive patients ST 10 days TT_7 days ST: 88.9%
TT: 80.6%
Choi (2012) South Korea  H. pylori-associated gastritis ~ ST-10 days TT 7 days ST: 75.6% ST: 82.0%
or peptic ulcers TT: 70.4% TT: 75.7%
Park (2012) South Korea H. pylori infected patients ST-10 days TT_7 days ST: 77.8% ST: 87.9%
TT: 62.2%% TT: 76.0%
Oh (2012) South Korea H. pylori infected patients ST-10 days TT 7 days ST: 79.3% ST: 81.9%
TT: 63.0% TT: 64.5%
Lahbabi (2013) Moroco H. pylori positive patients ST-10 days TT_7 days ST: 94.2% ST: 96.0%
TT: 78.2% TT: 79.6%
Rakici (2014) Turkey H. pylori infected patients ST-10 days TT_7 days ST: 84.9% ST: 85.9%
TT: 84.2% TT: 85.2%
Kim (2016) South Korea H. pylori infected patients ST-10 days TT 7 days ST: 82.4% ST: 88.8%
TT: 70.8% TT: 76.9%
Molina-Infante Spain H. pylori positive patients ST-10days  TT_10 days ST: 76.5% ST: 80.8%
(2010) TT: 64.0% TT: 66.0%
Chung (2012) South Korea Peptic ulcer diseases ST-10 days TT 10 days ST: 75.9% ST: 86.8%
TT: 58.7% TT: 67.6%
Javid (2013) India Peptic ulcer diseases ST-10days  TT 10 days ST: 76.0% ST: 84.6%
TT: 61.9% TT: 67.4%
Morse (2013) Canada H. pylori positive patients ST-10days  TT 10 days ST: 57.0% ST: 73.0%
TT: 55.0% TT: 59.0%
Zhou (2014) China H. pylori positive patients ST-10days  TT 10 days ST: 72.1% ST: 76.5%
TT: 66.4% TT: 72.7%
Lee (2015) South Korea H. pylori infected patients ST-10days  TT_10 days ST: 79.0% ST: 84.9%
TT: 78.0% TT: 81.3%
Greenberg (2010) 7 Latin American  H. pylori infected patients ST-10days  TT 14 days ST: 76.5% ST: 81.1%
country TT: 82.2% TT: 87.1%
Kim (2011) South Korea H. pylori infected patients ST-10days  TT 14 days ST: 85.9% ST: 92.6%
TT: 75.0% TT: 85.0%
Nasa (2013) India H. pylori infected patients ST-10days  TT_14 days ST: 88.2% ST: 92.4%
TT: 79.1% TT: 81.8%
Carvalho (2017) Portugal H. pylori infected patients ST-10days  TT 14 days ST: 86.2%
TT: 77.4%
Liou (2015) Taiwan Subjects with H. pylori ST-10days  TT 14 days ST: 87.2% ST: 91.6%
infection naive to treatment TT: 85.7% TT: 91.0%
Kittichet (2016) Thailand H. pylori infected gastritis ST-10days  TT_14 days ST: 97.9%
patients TT: 87.8%
Fahad (2014) Saudi Arabia H. pylori infected patients ST-10days  TT 14 days ST: 62.3%
TT: 67.6%
Liu (2014) Hong Kong H. pylori positive and ST-10 days BQT ST: 89.4% ST: 95.2%
treatment naive patients BQT:92.7%  BQT: 98.8%
Kefeli (2016) Turkey Patients receiving first-line ~ ST-10 days BQT ST: 86.9% ST: 95.0%
treatments for H. pylori BQT: 87.7%  BQT: 94.2%




Supplementary Table 4. Continued

Study Country Characteristic Intervention Control Outcome (ITT) Outcome (PP)
Sardarian (2013) Iran Patients with peptic ulcer ST-10days Hybrid 14da  ST: 76.7% ST: 79.9%
and naive H. pylori infection ys H: 89.5% H: 92.9%
Chen (2015) Taiwan H. pylori infected patients ST-10days Hybrid 14da  ST: 78.2% ST: 81.9%
who is naive for treatment ys H: 92.0% H: 96.4%

ST, sequential therapy; ITT, intention-to-treat; PP, per protocol; H. pylori, Helicobacter pylori; ST, sequential therapy; TT, standard
triple therapy; BQT, bismuth quadruple therapy; H, hybrid therapy.



Supplementary Table 5. Studies included in meta-analysis about the eradication rate of CT in H. pylori eradication

Regimen
Study cT SQT ST ;i‘;f) BQT Hybrid Comments
Wu (2010) 10D-CT  10D-SQT
Molina-Infante (2013) 14D-CT . Hybrid therapy
Lim (2013) 14D-CT  14D-SQT
Georgopoulos (2013) 10D-CT . 10D ST
Yasser (2013) 10D-CT  10D-SQT 10D-ST
Heo (2014) 10D-CT . 10D ST
McNichol (2014) 10D-CT 10-SQT
Francesco (2014) 14-CT
Gungor (2015) 10D-CT  10D-SQT 14D-ST 14D-PAM 14D-BQT
Heo (2015) 10D-CT . . Hybrid
Cuadrado-Lavin (2015)  10D-CT 10D-ST . Hybrid (OA-OACM)
Molina-Infante (2015) 14D-CT 14D-ST
Ang (2015) 10D-CT  10D-SQT 10D-ST
Hong (2016) 10D-CT
Liou (2016) 10D-CT 14D-ST 10D-BQT
Das (2016) 10D-CT  10D-SQT
Chung (2016) 10D-CT  10D-SQT 10D-ST
Georgopoulos (2016) 10D-CT 10D-SQT
Kefeli (2016) 10D-CT  10D-SQT 10D-BQT
Apostolopoulos (2015) 10D-CT  10D-SQT
Zhou (2015) 10D-CT Tailored triple 10D-BQT Exclude (tailored
triple)/BQT keep
Basyigit (2016) 10D-CT  10D-SQT 14D-BQT SQT exclude/BQT
(LST) keep
Kim (2017) 10D-CT  10D-SQT
Park (2016)" IODCT 10D SQT
Park (2016)" 14D-CT 14-SQT
De Francesco(2018) 10D-CT  10D-SQT BQT
SEZIKLI (2018) 14D-CT  10D-SQT 14D-ST

H. pylori, Helicobacter pylori; CT, concomitant therapy; SQT, sequential; ST, standard triple; PAM, proton pump inhibitor, amoxicillin,
metronidazole; BQT, bismuth quadruple; OA-OACM, omeprazole, amoxicillin-omeprazole, amoxicillin, clarithromycin, metronidazole.
*This study include both 10D CT and 14D CT.



Supplementary Table 6. Pooled eradication rate of concomitant therapy from randomized controlled trials with random effect model

Study protocol ITT PP
(study number) Person  Effect size (95% CI) P (10Dvs. 14D)  Person  Effect size (95% CI) P (10D vs. 14D)
10D CT, overall 3,952 0.85 (0.82-0.88) 0.925 3,609 0.91 (0.88-0.93) 0.278
(n=23) (ITT,n=22)
14D CT, overall 854 0.86 (0.76-0.92 738 0.94 (0.88-0.97
(@=6) (P, n=5) ( ) 0.925 ( ) 0.278
10D CT, Korea (n=7) 1,451 0.84 (0.77-0.89) 0.274 1,261 0.92 (0.88-0.94) 0.843
14D CT, Korea (n = 2) 164 0.79 (0.72-0.85) 0.274 142 0.94 (0.50-0.99) 0.843

CI, confidence interval; CT, concomitant therapy; ITT, intention-to-treat; PP, per protocol.



Supplementary Table 7. Evidence table about PBMT in H. pylori eradication

Study Intervention Control InterventionNo.  Control No. intelr;r;tion C(I)Tl;l;'ol interlz/I;ntion c(iiml
Tsay (2017) PBMT Hybrid therapy 164 166 154/164 154/166 145/157 149/157
Sapmaz (2017) PBMT Modified dual therapy 100 100 87.8/100 84.7/100 87/98 83.2/98
Liou (2016) PBMT Concomitant therapy 540 540 488/540 464/540 461/480 453/494
Kefeli (2016) PBMT Sequential therapy 130 130 114/130 113/130 114/121 113/119
Gokcan (2016) PBMT Bismuth-containing 53 42 43/53 28/42 43/50 28/41
levofloxacin-based
triple therapy
Gungor (2015) PBMT Standard triple therapy 100 100 62/100 42/100 62/80 42/87
Koksal (2013) PBMT Low dose PBMT 45 45 40/45 33/45 40/44 33/38
Dore (2011) PBMT PBMT 10D 202 215 185/202 199/215 185/192 199/209
Songur (2008) PBMT Standard triple therapy 119 113 56/119 37/113 56/102 37/104

H. pylori, Helicobacter pylori; PBMT, bismuth quadruple therapy; ITT, intention-to-treat; PP, per protocol.



Supplementary Table 8. Categorization of salvage regimens from overall 36 randomized controlled trials with 77 intervention arms

Category Previous failed regimen Interventions (number of intervention arms)
2nd line, 23 studies, PAC fail, 15 studies, 31 arms Bismuth quadruple (n=12)  PBTM (n=9)"
47 arms PBTA (n=2)
PBMA (n=2)
Quinolone triple (n =9) PAL (n=8)"
PML (n=1)

Quinolone quadruple (n=5) Levo-bismuth + AMX (PBLA) (n=2)
Levo-bismuth + tetra (PBLT) (n=1)
Levo-sequential (PA-PML) (n =2)

Others (n=4) PAM (n=2)

PAT (n=1)

PATM (n=1)

Concomitant (PACM) (n=1)
PAM fail, 1 study, 2 arms PB + furazolidone + levofloxacin (n = 1)

PB + furazolidone + rlufoxacin (n = 1)
PAC/M falil, 2 studies, 4 arms Levo-bismuth (PBLA) (n=1)

PBTM (n=1)

Furazolidone + PL (n=1)
Furazolidone + PB + doxycycline (n = 1)
Triple, n-s, 2 studies, 4 arms Sequential (PA-PC + tinidazole) (n= 1)
PBTM (tetracycline/doxycyline) (n = 1)
PBTM (n=1)
PM + moxifloxacin (n = 1)
PBAC/M, 2 studies, 4 arms Quintuple: PBTM + oxfloxacin (n = 1)
Quintuple: PBAC + tinidazole (n = 1)
PBAC(n=1)
PB + ofloxacin + azithromycin (n = 1)
N-S, 2 studies, 5 arms PAL (n=2)
Levo-sequential (PA-PML) (n=1)
High dose dual (PA) (n=1)
Sequential (PA-PCM) (n= 1)

3rd line, 5 studies, PAC-PAM fail, 3 studies, 7 arms Quinolone triple (n = 5) PA + sitafloxacin (n = 2)
11 arms PM + sitafloxacin (n=1)
PAL (n=1)

PA + gatifloxacin (n = 1)
Dual (not high dose) (n=2) PA (n=2)
PACM + Quinolone fail, PBTM (n=1)
2 studies, 4 arms PBMA (n=1)
PB + minocycline + tinidazole (n = 1)

PB + minocycline + rifabutin (n = 1)




Supplementary Table 8. Continued

Category Previous failed regimen

Interventions (number of intervention arms)

Duration, 5 studies, PAC fail, 3 studies
12 arms

PAC/M fail, 1 study

PAC-PAM (-Sitafloxacin
regimen) fail, 1 study

PPI comparison, PAC-PBTM fail, 1 study
2 studies, 4 arms

PAC fail, 1 study

PBTM, 7d vs. 14d, 3 studies”

PAL, 7d vs. 10d, 1 study (levofloxacin
500 mg vs. 1,000 mg)

PA-+rifabutin, 10d vs. 14d, 1 study

Rifabutin+amoxicillin 1g tid + PPI standard
vs. double dose bid, 1 study

PBTM: rabeprazole vs. esomeprazole,
1 study

P, proton pump inhibitor; A, amoxicillin; C, clarithromycin; B, bismuth; T, tetracycline; M, metronidazole; L, levofloxacin; n-s, not

significant; PPI, proton pump inhibitor.
*Included in the meta-analysis.



Supplementary Table 9. Evidence table of 16 RCTs which were included in the meta-analysis of regimens for salvage therapy

Inter- Com-
No.  Study Subjects (N) vention parator Results Conclusion
) ™)
383  Kuo Dyspepsia, EAL EBTM ITT:EBTM, 63.9% (95% CI 53.6-74.2) vs. EAL, The EAL regimen can achieve an
(2009) failed 1st-line  (83) (83) 69.9% (95% CI 60.1-79.7), (p = 0.89). efficacy similar to that of the
standard triple PP: EBTM, 84.1% (95% CI1 75.1-93.1) vs. EAL,  standard EBTM therapy.
(166) 75.3% (95% CI 65.8-84.8), (p = 0.82).
316 Wu Failed Ist-line EBTA EBTM ITT: EBTA, 62% (95% CI 50-75) vs. EBTM, 81% EBTA quadruple therapy
(2011) standard triple  (58) (62) (95% CI71-91), (p = 0.02). demonstrated a lower eradication
(120) PP: EBTA, 64% (95% CI 52-76) vs. EBTM, 83% rate than standard EBTM therapy in
(95% CI 74-92), (p = 0.01). second-line rescue treatment.
266 Chuah Pepticulceror LAE EMBT ITT:LAE, 86.3% (95% CI76.5-96.1) vs. EBTM, A 14-day
(2012) gastritis, failed  (51) (50) 86% (95% CI 76-96), (p > 0.05). levofloxacin/amoxicillin/esomepr
Ist-line PP: LAE, 93.6% (95% CI 86-99.8) vs. EAL,91.8%  azole triple therapy approach
standard triple (95% CI 83.2-98.5), (p > 0.05). provides a>90% per-protocol report
(101)
432 Uygun Non-ulcer LBMA LBMT ITT: LBMA, 68% vs. LBTA, 75% vs. LBMT,  A-14-day regimen of lansoprazole,
(2008)  dyspepsia, 1) (95) 78%. bismuth subcitrate and antibiotic
failed 1st-line PP: LBMA, 74.7% vs. LBTA, 81.5% vs. LBMT, pairs, tetracycline-amoxicillin and
standard triple 82.1%, (p > 0.05) tetracycline-metronidazole, is an
14d (278) 1 BTA effective quadruple therapy after
(92) one failed course of standard triple
therapy.
144  Jheng  Failed Ist-line RATM RBTM ITT:RATM, 90.2% vs. RBTM, 92.1%, (p=0.71) The 10-day RATM treatment
(2015) standard triple  (61) (63) PP:RATM, 89.3%vs. RBTM, 93.3%, (p=0.44)  could be an alternative rescue therapy
7d (124) in bismuth-unavailable countries.
408 Jung PUD, CAG,or LAP MTPB ITT:LAP,51.6% vs. MTPB, 48.9%, (p=0.815). H. pylori eradication rates of
(2008)  CQG, failed @31 (45)  PP:LAP, 53.3% vs. MTPB, 62.9%, (p =0.437).  levofloxacin-based triple therapy
Ist-line and bismuth-based quadruple
standard triple therapy were not significantly
(76) different in second-line H. pylori
eradication therapy, and low
incidence of side effects was
observed in levofloxacin-based
triple therapy.
356 Lee Failed Ist-line EBTM EBTM ITT: EBTM 7d, 64.3% vs. EBTM 14d, 82.6%, Two-week bismuth-containing
(2010) standard triple  (112)  (115) (» =0.002). quadruple therapy was more
(227) PP: EBTM, 7d, 77.2% vs. EBTM 14d, 93.6%, effective than the 1-week treatment.
(p=0.001).
305 Chung Failed Ist-line PBMT PBMT ITT: PBMT 7d, 81.6% (95% CI 73.9-89.3) vs.  Although PBMT7 was not inferior to
(2011) standard triple  (98) (101)  PBMT 14d, 85.1% (95% CI 78.2-92.0), PBMT 14 statistically, PBMT could
(199) (»p=0.028). not demonstrate enough ITTPP
PP: PBMT 7d, 89.6% (95% CI 83.2-96.0) vs. eradication rate.
PBMT 14d, 96.2% (95% CI 92.0-100.0),
(»=0.015).
979 Yoon  Failed Ist-line PBMT PBMT ITT: PBMT 7d, 83.5% vs. PBMT 14d, 87.7%,  One-week bismuth-containing
(2012) standard triple  (85) (84) (»=0.74). quadruple therapy can be as effective
(169) PP: PBMT 7d, 87.7% vs. PBMT 14d, 88.9%, as a 2-week therapy after the failure

(p = 0.70).

of the first-line eradication therapy.



Supplementary Table 9. Continued

Inter- Com-
No.  Study Subjects (N) vention parator Results Conclusion
) N)
913  Moon Failed Ist-line LML LBMT ITT:LML, 67.9% vs. LBMT, 84.2%, (p =0.042). LML therapy is less effective than
(2013) standard triple  (56) (57) PP:LML, 73.1% vs. LBMT, 92.3%, (p =0.010).  quadruple therapy as a second-line
(113) treatment for H. pylori infection.
1199 Karatap Dyspepsia, LAL LBMT ITT:LAL,94.7% (95% CI 83.0-99.4) vs. LBMT, A 10-day course of levofloxacin
anis failed 1st-line  (39) (38) 78.9% (95% CI 62.7-90.4), (p < 0.05). triple therapy appeared to be more
(2009) standard triple PP: LAL, 97.3% (95% CI 86.2-99.9) vs. LBMT, effective and better tolerated than a
(76) 85.7% (95% CI 69.7-95.1), (p > 0.05). 10-day bismuth-based quadruple
therapy in the treatment of
persistent H. pylori infection.
252 Kuo Failed 1st-line  EBTL EBTM ITT: EBTL, 78.9% (95% CI 69.7-88.1) vs. EBTM, The 10 day bismuth quadruple
(2013) standard triple  (76) (74) 79.7% (95% CI 70.5-88.7) (p > 0.05). therapies with high-dose
(150) PP: EBTL, 87.0% (95% C1 79.4-94.9) vs. EBTM,  metronidazole or levofloxacin were
90.8% (95% CI 83.8-97.8) (p > 0.05). effective even in areas with high
resistance.
6 Wu Dyspepsia, RBAL RAL ITT: RBAL, 80.0% vs. RAL, 60.5% Adding bismuth subcitrate to
(2017) failed Ist-line  (38) (35) mlITT: RBAL, 84.8% (95% CI 72.6-97.1) vs. levofloxacin-based triple therapy
standard triple RAL, 67.6% (95% CI 51.9-83.4), (p =0.0987)  was not more effective than not
(73) PP: RBAL, 84.4% (95% CI171.8-97.0) vs. RAL,  doing so.
66.7% (95% CI 50.6-82.8), (p = 0.0975).
85 Chuah Failed Ist-line EALM  EAL ITT: EALM, 90.2% (95% CI 83.7-96.8) vs. EAL, Levofloxacin and
(2016) standard triple  (82) (82) 80.5% (95% CI1 71.7-89.2) (p = 0.077) metronidazole-containing
(164) PP: EALM, 91.4% (95% CI 85.1-97.6) vs. EAL,  sequential therapy
81.5% (95% CI 72.8-90.1) (p = 0.067) achieved a >90% eradication rate as
a second-line H. pylori therapy.
280  Chuah PUD or EAT EAL ITT: EAT, 75.0% vs. EAL, 78.1% (p = 0.676)  The efficacy of 14-day EAT regimens
(2012) gastritis, failed  (64) (64)  PP: EAT, 80.0% vs. EAL, 80.3% (p = 0.964) attained an unacceptable report card
Ist-line of 75% eradication rates in
standard triple intention-to-treat analysis and was
(128) not even superior to the 7-day EAL
regimen.
304 Hu PUD, EAM  EAL ITT: EAM, 84.4% vs. EAL, 68.9% (p =0.134) The 14-day EAM regimen was not
(2011)  gastritis, or 45) (45)  PP: EAM, 88.4% vs. EAL, 75.63% (p =0.160) inferior to the 7-day EAL regimen
normal for second-line anti-H. Pylori
endoscopy therapy in Taiwan.
finding, failed
Ist-line
standard triple
%0

RCTs, randomized controlled trials; E, esomeprazole; A, amoxicillin; B, bismuth; T, tetracycline; M, metronidazole; ITT, intention-to-treat;
CI, confidence interval; L, levofloxacin; PP, per protocol; R, rabeptazole; PUD, peptic ulcer disease; CAG, chronic atrophic gastritis; CG, chronic

gastritis; P, proton pump inhibitor; H. pylori, Helicobacter pylori.
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Supplementary Figure 1. Meta-analysis of efficacy of Helicobacter pylori eradication in patients with functional dyspepsia. M-H,
Mantel-Haenszel test; ORCHID, Optimal Regimen Cures Helicobacter Induced Dyspepsia Study Group.
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Supplementary Figure 2. Meta-analysis of effect of Helicobacter pylori eradication on gastric cancer development. (A) Forest plot of
studies reporting gastric cancer in eradication group and control group in subjects with no precancerous lesions at baseline. (B) Forest
plot of studies reporting gastric cancer in eradication group and control group in subjects with atrophic gastritis, intestinal metaplasia,
and dysplasia at baseline. M-H, Mantel-Haenszel test.
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Supplementary Figure 3. Pooled eradication rates of standard triple therapy by treatment duration from randomized controlled trials per-
formed in Korea. Eradication rates of standard triple therapy (STT) for 7 days were 70.0% (95% CI 68.5-71.4%) in intention-to-treat
(ITT) analysis and 78.4% (95% CI 77.0-79.7%) in per protocol (PP) analysis. Eradication rates of STT for 10 days were 73.7% (95% CI
69.8-77.2%) in ITT analysis and 78.9% (95% CI 74.9-82.4%) in PP analysis. Eradication rates of STT for 14 days were 78.1% (95% CI
75.2-80.7%) in ITT analysis and 86.0% (95% CI 83.4-88.3%) in PP analysis. p < 0.05.
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Supplementary Figure 4. Forest plot comparing the different therapies in terms of the eradication rates between sequential therapy.
Intention-to-treat analysis. BQT, bismuth quadruple therapy; M-H, Mantel-Haenszel test.
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Supplementary Figure 5. Comparison between 10-day concomitant therapy and 10-day sequential therapy. (A) Intention-to-treat
analysis. (B) Per protocol analysis. CT, concomitant therapy; SQT, sequential therapy; M-H, Mantel-Haenszel test.
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Supplementary Figure 6. Comparison between 10-day concomitant therapy and 10-/14-day bismuth quadruple therapy. (A)
Intention-to-treat analysis. (B) Per protocol analysis. CT, concomitant therapy; BQT, bismuth quadruple therapy; M-H, Mantel-Haenszel
test.
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Supplementary Figure 7. Comparison of adverse events between 10-/14-day bismuth quadruple therapy and other regimens (standard
triple therapy, sequential therapy, concomitant therapy). PBMT, bismuth quadruple therapy; M-H, Mantel-Haenszel test.



®

PBTM PAL Risk Difference Risk Difference
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Chuah SKT (2012 43 a0 44 81 242% -000[F014,013] ——
Jung (2008} 22 45 16 M 17E%  -0.03 [F0.26,0.20] -,
karatapanis (2009) an 38 ar 38 184% -016[031,-0.01] —
kua (2008) 53 a3 58 83 39.8% -0.06[0.20,0.08] ——
Total (95% CI) 216 204 100.0% -0.06 [-0.14, 0.02] . i
Total events 148 1484
Heterogeneity, Chi*= 2.53, df= 3 (P = 0.47); = 0% = i = =
Test for overall effect Z=1.41 (P=0.16) s 03 0 0.5 !
T - Favours [PAL] Favours [PETM]
PBTM PAL Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Chuah SET (2012 43 47 44 47 2R4%  -0.02 [013,008] —-—
Jung (2008} 22 35 16 0 175%  0A0[F014,0.34] S e
karatapanis (2009} a0 34 KN 3/ 197%  -012[0.24,0.01] -
kua (2008) A3 A3 a8 TY 37 A% 008 [004, 022 T
Total (95% Cl) 180 192 100.0% 0.02 [-0.05, 0.10] s
Total events 148 144
Heterogeneity, Chi*=6.52, df= 3 (P =009, F= 54% '_1 —IZII.S b D!S 1'

Test for overall effect: £= 0.96 (P = 0.58)

Favours [PAL] Favours [PETM]

Supplementary Figure 8. Meta-analysis of four studies which compared bismuth quadruple therapy and levofloxacin triple therapy after
failure of first-line standard triple therapy. (A) Intention-to-treat analysis. (B) Per protocol analysis. PBTM, bismuth quadruple therapy;

PAL, proton pump inhibitor, amoxicillin, levofloxacin; M-H, Mantel-Haenszel test.



