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CONTEXT AND POLICY ISSUES  

 
Oral bismuth formulations have been used effectively for prophylaxis and treatment of both 
diarrhea and for treatment of Helicobacter pylori (H. pylori) infection.1,2 Bismuth formulations 
available without a prescription have been commonly used to treat episodic diarrhea for over a 
century. Bismuth has also been used to treat ulcers prior to the appreciation of its antimicrobial 
activity against the then unknown causative micro-organism, H. pylori.1  
 
Episodes of diarrhea are especially common in travelers to resource-poor countries. It is 
estimated that 30% to 70% of international travelers will develop diarrhea during travels or upon 
return. Typically diarrhea is self-diagnosed and the causal infectious agent remains unknown. 
While the condition is frequently self-limiting, treatment can reduce the duration, severity, and 
inconvenience of diarrhea while travelling. Commonly used treatments include antibiotics, 
antimotility agents, oral rehydration solutions, and bismuth subsalicylate.2 
 
H. pylori infection is a substantial public health concern as it plays a causative role in the 
pathogenesis of many gastrointestinal conditions such as gastritis, peptic ulcers, and gastric 
cancer.3 Current treatment regimens designed to eradicate infection utilize more than one 
antibiotic simultaneously in a standard triple therapy (STT) consisting of a proton-pump inhibitor 
(PPI), and two antibiotics. Despite the use of more than one antibiotic in these treatments, the 
effectiveness of these treatments are impacted by geographical antibiotic resistance patterns.

3-8
 

An H. pylori eradication threshold is often determined to be 80% or higher in a particular 
geographical area for a treatment regimen to be defined as successful.4-6,8-20 Lower eradication 
rates are an increasing concern and treatment successes of less than 80% have been 
previously reported in Canada.21 Bismuth-containing quadruple therapy (BCQT) has been 
recommended for areas where resistance to antibiotics commonly used in standard triple 
therapy is high.4,5,7,8 
 
The purpose of this report is to retrieve and review existing evidence of clinical efficacy, safety, 
and guidelines for bismuth treatment of diarrhea, nausea, indigestion, heartburn, and upset 
stomach. This report also aims to retrieve and review the existing evidence for the clinical 
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efficacy and safety of bismuth as part of BCQT in the treatment of H. pylori infection. Finally this 
report will retrieve and review the existing guidelines on the use of BCQT for H. pylori 
eradication treatment. 
 
RESEARCH QUESTIONS  
 

1. What is the clinical effectiveness and safety of bismuth subsalicylate for relief of diarrhea, 

nausea, indigestion, heartburn, or upset stomach? 

 

2. What are the evidence-based guidelines for the use of bismuth for the treatment of 

diarrhea, nausea, indigestion, heartburn, or upset stomach? 

 

3. What is the clinical effectiveness and safety of bismuth as part of quadruple therapy for 

the eradication of H. pylori? 

 

4.  What are the evidence-based guidelines regarding the use of bismuth for the treatment of 
H. pylori? 

 
KEY FINDINGS  
 

Evidence of the effectiveness and safety of bismuth subsalicylate for the relief of diarrhea was 
identified in one systematic review. The systematic review findings supported the clinical 
efficacy of bismuth subsalicylate for this indication, however bismuth subsalicylate 
demonstrated less clinical effectiveness in reducing the frequency of loose stools, and the 
duration of diarrhea than loperamide. Bismuth subsalicylate was also associated with a higher 
frequency of minor adverse events and was determined to be less practical than loperamide 
when used for the treatment of diarrhea. No evidence-based guidelines were identified for this 
indication. This report identified three systematic reviews, four meta-analyses, and 24 
randomized clinical trials that examined bismuth-containing quadruple therapy for the 
eradication of Helicobacter pylori infection. Identified evidence consistently indicated that 
bismuth-containing quadruple therapy was superior to standard triple therapies in the presence 
of Helicobacter pylori antibiotic resistance. The identified evidence also consistently indicated 
that moxifloxacin-based triple therapy had a lower frequency of adverse event occurrences than 
bismuth-containing quadruple therapy. The remainder of the identified evidence for the 
comparative clinical efficacy and comparative safety of bismuth-containing quadruple therapy 
for the eradication of Helicobacter pylori infection was mixed. Three identified guidelines 
recommended bismuth-containing quadruple therapy as a first- or second-line treatment option, 
and one of these guidelines recommended preference for bismuth-containing quadruple therapy 
for Helicobacter pylori eradication in the presence of significant antibiotic resistance. No 
evidence from Canadian populations or Canadian guidelines were identified. 
 
METHODS  

 
Literature Search Strategy 

 
A limited literature search was conducted on key resources including PubMed, The Cochrane 

Library, University of York Centre for Reviews and Dissemination (CRD) databases, ECRI 

Institute, Canadian and major international health technology agencies, as well as a focused 
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Internet search. No filters were applied to limit the retrieval by study type. The search was 

limited to English language documents published between Jan 1, 2010 and Oct 27, 2015. 

 
Selection Criteria and Methods 
 

One reviewer screened titles and abstracts identified by the literature search strategy. Articles 
identified as potentially relevant were selected for full-text retrieval. Upon review of retrieved 
articles, those that satisfied the selection criteria presented in Table 1 were included in the final 
selection for this report. 
 

Table 1: Selection Criteria 

Population 
 

Q1,2: Patients with diarrhea, nausea, indigestion, heartburn, or upset 
stomach 

Q3,4: Patients with H. pylori 
Intervention 
 

Q1,2: Bismuth salts (may be bismuth subsalicylate or bismuth citrate) 

Q3,4: Bismuth salts as part of quadruple therapy with a proton-pump 
inhibitor, and two antibiotics (metronidazole and tetracycline) 

Comparator 
 

Any 

Outcomes 
 

Clinical effectiveness (e.g. reduction in gastrointestinal symptoms, 
eradication of H. pylori), safety, evidence-based guidelines. 

Study Designs 
 

Health Technology Assessments (HTAs)/Systematic reviews 
(SRs)/Meta-analyses (MAs); Randomized controlled trials (RCTs); 
and Evidence-based Guidelines 

 
Exclusion Criteria 
 

Studies that did not meet the selection criteria presented in Table 1 were excluded. Additionally 
studies published in a language other than English, published prior to 2010, and articles already 
included in at least one selected systematic review (SR), health technology assessment (HTA), 
or meta-analysis (MA) were excluded. Guidelines that were not clearly evidence-based were 
also excluded. 
 
Critical Appraisal of Individual Studies 

 
The quality of the included SR and HTAs were critically assessed using the Assessing the 
Methodological Quality of Systematic Reviews (AMSTAR) tool.22 The quality of the RCTs 
included in this report was assessed using the Downs and Black checklist.23 Critical appraisal of 
the included guidelines used the Appraisal of Guidelines for Research and Evaluation (AGREE 
II) instrument.24 All critical appraisals described study strengths and limitations narratively 
instead of assigning a numerical score. 
 
SUMMARY OF EVIDENCE 
 
Quantity of Research Available 
 
The electronic literature search identified 346 citations, 296 of these citations were excluded 
based upon the available information in the titles and abstracts. An additional three articles were 
retrieved from the grey literature resulting in a total of 53 potentially relevant reports. The full-
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text of these articles were evaluated against the selection criteria (Table 1). Following screening 
of the full-text a further 18 reports were excluded. This report therefore includes 35 relevant 
articles; eight SR/MAs,2,12,15,17,20,25-27 24 RCTs,3-6,8-11,14,16,18,19,28-39 and three guidelines with 
relevant recommendations.7,13,40 
 
The 18 excluded full-text articles consisted of two withdrawn SRs, two RCTs that examined 
irrelevant interventions, eight non-randomized studies, five included in at least one of the 
selected SRs or MAs,21,41-44 and one review article. 
  
Summary of Study Characteristics 

 
Included study characteristics are summarized in Appendix 2. 
 
Study design 
 
SRs and MAs 
 
Eight SRs were identified as meeting the selection criteria.

2,12,15,17,20,25-27
 Seven of these SRs 

also included an MA of the included studies.12,15,17,20,25-27 The most recent SR used evidence 
from 18 RCTs,15 while the oldest SR identified 31 studies.20 Heather et al. included 24 studies, 
of which four were RCTs relevant to bismuth,2 while Gatta et al. included 46 RCTs, of which five 
were relevant to bismuth.12 Vererito et al. included 12 RCTs,25 Wu et al. included seven RCTs,26 
Li et al., included 16 RCTs,27 and Luther et al. included nine RCTs.17 
 
RCTs 
 
The 24 RCTs that met the selection criteria for this report included two from Italy,4,5 five from 
Turkey,10,11,28,38,39 six from Iran,6,18,30,31,35,36 eight from China,3,8,9,14,16,19,29,37 and three from South 
Korea.32-34 The longest follow-up was one year after completion of treatment in one study,32 
while two studies had multiple follow-ups at six weeks, three months, and six months following 
treatment.35,36 Two studies did not have precise follow-up times and specified follow-up as six to 
eight weeks,39 and four to six weeks.16 Seven studies followed-up at two months,4-6,9,18,29,34 five 
followed-up at six weeks,

10,11,28,37,38
 five followed-up at four weeks,

3,14,19,30,33
 and two followed-up 

at two weeks.8,31 
 
Guidelines 
 
Three guidelines met the selection criteria. One was published in May 2013 from Austin, 
Texas,40 and one was published in March 2011 from European and North American pediatric 
societies (ESPGHAN and NASPGHAN).7 The most recent guidelines were published in July 
2015 from the Italian Society of Digestive Endoscopy and the Italian Society of 
Gastroenterology (ISG and ISDE).13 
 
Population 
 
SRs and MAs 
 
One of the SRs focused specifically on patients experiencing diarrhea following travel from 
resource-rich countries to resource-poor countries (no definition of resource-rich and resource-
poor was provided). This was the only identified study in this report that focused on patients with 
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diarrhea, nausea, indigestion, heartburn, or upset stomach and therefore it was the only 
identified study addressing the first research question. The four relevant RCTs included in this 
SR examined a total of 778 patients.2 
 
Seven SRs examined patients with H. pylori infection, three of which specified an adult patient 
population,12,15,17 while the others did not specify a patient age. Three SRs examined only 
studies of patients with previously untreated patients,12,17,25 while two others did not specify prior 
treatment status.15,20 For the two studies where prior treatment status was unspecified, the most 
recent SR identified RCTs examining a total of 4340 patients,15 while the remaining SR included 
data on 3671 patients.20 Of the three analyses of previously untreated patients, one included 
data on 2753 patients,25 while the other included data on 1679 patients,17 and the third identified 
a total of 1091 patients from relevant RCTs.12 Two analyses examined patients with H. pylori 
infection who had failed at least one prior treatment course.26,27 One specified that the failed 
prior treatment course be standard triple therapy (STT) and included data from 787 patients.

26
 

The other MA examining second-line therapies did not specify the failed first-line treatment and 
included data on 2682 patients.27  
 
RCTs  
 
Together the 24 RCTs enrolled 5509 patients. The largest examined 648 patients,32 while the 
smallest study enrolled 39 patients.31  
 
Patient inclusion criteria in the RCTs specified patients that were previously untreated for H. 
pylori infection in 17 RCTs,3-6,8,10,11,16,18,19,28,29,35-39 while four RCTs enrolled patients with prior 
treatment failure of STT.9,14,32,34 The inclusion criteria of three RCTs did not specify whether 
patients were naïve to H. pylori eradication treatment.30,31,33 One of these studies examined 
patients with a prior kidney transplantation,31 another examined patients with gastric or 
duodenal ulcers.30 All inclusion criteria required patients with confirmed H. pylori infection, the 
method of this confirmation included 13C-urea breath test (UBT),3-5,34 UBT and/or histological 
confirmation,14,32 UBT and histological confirmation,16,29,38 histological confirmation alone,35,36 
rapid urease test,6,8-11,19,30,31,33,37,39 and two RCTs included patients with a variety of diagnostic 
confirmation including UBT, stool antigen test, rapid urease test and/or histological 
confirmation.

18,28
 All studies examined adult patients except for one study that examined 

children of an unspecified age,33 and eight studies that did not include age as an inclusion 
criteria.

11,14,30-32,35,36,38
 Patients included in the other RCTs were 18 years or older in nine 

studies,6,8-10,18,28,34,37,39 18 to 65 years old in two RCTs,16,29 18 to 80 in two RCTs,4,5 18 to 70 in 
one RCT,

3
 and 16 to 70 in another.

19
 Six RCTs specifically included patients with 

dyspepsia,5,8,10,11,35,36 three RCTs examined patients with gastric or duodenal ulcers,19,30,45 and 
two studies enrolled both approximately equivalent numbers of diabetic and non-diabetic 
patients to examine H. pylori eradication in this patient population.11,35 Exclusion criteria for most 
studies included a minimum time without patient exposure to particular medications including 
proton pump inhibitors (PPIs),3,4,8-11,14,16,19,28,29,35,36,38 H2-receptor antagonists,3-5,10,11,16,19,28,29,38 
non-steroidal anti-inflammatories (NSAIDs),3,8-11,18,28,29,32,35,36,38 antibiotics,3-5,8-

11,14,16,18,19,28,29,32,33,35-38 and bismuth salts.8,10,11,14,16,18,19,28,29,35-38 Other less common medication 
exclusions were anticoagulants,18 sympathomimetics,18 corticosteroids,18 probiotics,8 acid-
suppressive agents,33 „cold drug‟,3 „drugs for external use‟,3 and traditional Chinese medicine.3 
Exclusion criteria for most RCTs also included a variety of medical conditions including 
complicated ulcers,3,14,16,19,29 malignancy,3-6,8,10,11,16,18,29,39 severe concomitant disease,4-6,8-

10,14,16,18,19,29,34,37 previous gastric surgery,3-6,8-11,14,16,18,28,29,32,34-39 alcohol abuse,3,8,11,18,19,28,38 
pregnancy or lactation,3,6,8-10,14,16,18,19,28,29,32,36-39 liver or renal impairment,3,10,11,28,30,32,35,36,38,39 and 
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allergy to study medications.6,8,9,14,16,18,19,28,29,34,35,37-39 Less common exclusion criteria contained 
participation in an interfering study,3,19,29 history of smoking,35 history of alcohol use,35 QT 
interval elongation,4 diabetes,39 and gastrointestinal bleeding.10 
 
Guidelines 
 
The identified guidelines include guidelines for H. pylori infected patients,13 non-pregnant adult 
patients in primary care,40 and H. pylori infected children.7 Guidelines from ISG and ISDE are 
targeted to Italian physicians,13 while the intended audience for the guidelines from Texas are 
advanced practice nurses, pharmacists, physicians, and physician assistants.40 Guidelines from 
ESPGHAN and NASPGHAN did not explicitly state the intended audience for their 
recommendations.7 
 
Intervention and comparators 
 
SRs and MAs 
 
The SR examining patients with acute diarrhea compared treatment with bismuth subsalicylate 
(BSS) with both a placebo and a loperamide treatment.2 
 
The most recent SR evaluated the clinical effectiveness of bismuth-containing quadruple 
therapy (BCQT) that included metronidazole, tetracycline and a PPI in addition to a bismuth salt. 
This SR compared this treatment regimen to: a standard triple therapy (STT) of clarithromycin, 
amoxicillin and a PPI; a moxifloxacin triple therapy (MTT) of moxifloxacin, amoxicillin, and a PPI; 
and a levofloxacin triple therapy (LTT) of levofloxacin, amoxicillin, and a PPI.15 Gatta et al. 
examined the effectiveness of sequential therapies (SETs) to STT, non-bismuth, and bismuth 
containing therapies.12 Zullo et al. focused on furazolidone-based therapies and one analysis 
examined ranitidine bismuth, and one analysis examined a bismuth salt.20 
 
Four additional MAs all examined BCQT.17,25-27 One compared BCQT to STT,25 and another 
compared BCQT to MTT.17 Two MAs compared second-line therapy using BCQT to second-line 
therapy with MTT,26,27 LTT,27 and STT.27 
 
RCTs 
 
Of the included RCTs, 12 compared a PPI, two antibiotics, and a bismuth formulation (BCQT) to 
a treatment of a PPI and two antibiotics.

4,5,9,11,18,28,31-37
 Three of the included RCTs compared 

BCQT to a triple therapy using the same two antibiotics and PPI such that the only difference 
between treatments was bismuth.4,5,37 Two RCTs examined ranitidine bismuth citrate (RBC) and 
two antibiotics.10,39 One of these compared this treatment to two antibiotics and a PPI,10 while 
the other compared this to five different treatments using five different PPIs and the same 
antibiotics.39 Other comparisons to BCQT included a PPI with three antibiotics;14,38 a PPI, two 
antibiotics and licorice;30 and a PPI, two antibiotics and ecabet sodium.3 One study examined 
specifically the effect of treatment duration of rabeprazole, amoxicillin, furazolidone and 
ranitidine for either seven or ten days and compared it to the same treatment with the addition of 
bismuth for seven or ten days.19 Remaining interventions and comparators examined BCQT and 
sequential therapies (SET). In these RCTs the antibiotics used were changed at a specific day 
during therapy.6,8,16,18,19,28,29 Details on the specific antibiotics, PPIs, bismuth formulations, 
treatment durations, and dosing used in each RCT are summarized in Appendix 2, Table A2.2. 
 



 
 

Bismuth Salts for Gastrointestinal Issues   7 
 
 

Guidelines 
 
The guidelines from Italy focus on the management of H. pylori infection. These guidelines have 
other H. pylori management related recommendations including diagnosis using UBT, 
antimicrobial resistance testing, probiotics, and high-risk groups.13 The included American 
guidelines from the University of Texas at Austin focuses exclusively on H. pylori treatments 
including STT, MTT and BCQT as well as some information on using probiotics as adjunct 
treatment.40 The recommendations for children with H. pylori infection from ESPGHAN and 
NASPGHAN have recommendations regarding diagnosis using UBT, histopathology, the rapid 
urease test, enzyme-linked immunosorbant assay (ELISA), and serology. These guidelines also 
contain recommendations for antimicrobial resistance testing, STT, and BCQT.7 
 
Outcomes 
 
SRs and MAs 
 

The SR examining BSS for diarrhea examined clinical effectiveness in terms of frequency of 
loose/unformed stools, diarrhea duration, and adverse events.

2
 

 
The remaining seven SRs all examined the proportion of patients with successful H. pylori 
infection eradication and adverse events.12,15,17,20,25-27 In a table of study characteristics Gatta et 
al. report the method of diagnostic evaluation of H. pylori eradication in the included studies.12 
Two other SRs do not report study methods of H. pylori eradication confirmation.15,20 Three MAs 
also included some analysis of H. pylori eradication efficacy as it relates to antimicrobial 
resistance.17,25,27 All of these MAs selected studies using UBT and/or histology for eradication 
testing.17,25-27  
 
RCTs 
 

All of the identified RCTs included an analysis of the proportion of patients with successful H. 
pylori infection eradication.3-6,8-11,14,16,18,19,28-39 All of the studies exclusively used UBT for 
diagnostic evaluation of H. pylori eradication, except two studies that used UBT or an 
endoscopic evaluation.

32,33
 The majority of the RCTs included data on adverse events,

3-6,8-

11,14,16,18,19,28-31,33,34,36-38 and 18 RCTs analyzed the proportion of patients with successful H. pylori 
infection eradication by an intention-to-treat (ITT) analysis and a per-protocol (PP) analysis.

3-6,8-

11,14,16,18,19,28,29,34,37-39 Eight RCTs have some data on compliance, some of which combined 
compliance with adverse events that led to discontinuation of treatment and/or expressed 
compliance along with the ITT compared to PP analysis.3,6,8-10,14,18,39 One RCT reported H. pylori 
reinfection rate and risk factors for H. pylori reinfection after one year of follow-up.32 One study 
examining H. pylori treatment on diabetes mellitus (DM) patients reported HbA1c levels and 
fasting plasma glucose.35 An RCT from China reported efficacy of the intervention and 
comparators in different cities within China.3 This study and one other RCT also reported 
outcomes of symptom severity.3,11 
 
Guidelines - Grades of Recommendations and Levels of Evidence 
 
Recommendations in all of the included guidelines are graded. Recommendations from ISG and 
ISDE are graded based upon the level of evidence from 1 to 5. The recommendation grades are 
then based upon this level of evidence. Grade A recommendations are based upon evidence 
from RCTs of any quality, while Grade B recommendations are based upon more limited 
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evidence. Grade C recommendations are based upon low quality evidence including case 
series or poor quality cohort or case-control studies, and Grade D recommendations are based 
upon expert opinion.13 Recommendations from the University of Texas at Austin have levels of 
evidence for each recommendation as well as a grade however there is no direct relationship 
between the level of evidence and the grade of recommendation. Levels of evidence are 
assigned a high, moderate or low level. A high level of evidence is given to evidence based 
upon well designed and conducted studies that take place in a primary care setting. A moderate 
level of evidence is assigned to evidence based upon studies that are limited due to size, 
quality, generalizability or coherence, and a low level of evidence applies in cases of insufficient 
evidence. The recommendation grades are A for a high certainty of substantial benefit, B for a 
high certainty of moderate benefit or moderate certainty of substantial benefit, C for moderate 
certainty of small benefit, D is assigned to evidence where the intervention is not recommended, 
and I is reserved for when there is insufficient evidence.40 Guidelines from ESPGHAN and 
NASPGHAN include grades for recommendations but not levels of evidence. Grades are high 
for cases where further research is unlikely to change the confidence in the estimate of effect, 
moderate for cases where further research is likely to have an important influence on the 
confidence in the estimate of effect, low for cases were further research is very likely to have an 
important influence on the confidence in the estimate of effect, and very low for cases where 
any estimate of effect is uncertain.7 The schemes for grading recommendations and assigning 
levels of evidence are summarized in Appendix 2, Table A2.1. 
 
Summary of Critical Appraisal 

 
SRs and MAs 
 
The SR examining bismuth for treatment of diarrhea had many strengths including providing 
mythological details on literature search and data extraction. This SR also reported study 
inclusion and exclusion numbers, assessed included studies for quality, tabulated 
characteristics of included studies, provided a defined research objective and patient population. 
Three of the four RCTs examining BCQT were evaluated as high quality while one RCT was 
graded as moderate quality because of sparse data. The SR also provided quantified 
conclusions and a statement of no conflict of interest (COI). This SR did not include an MA or 
assess publication bias. Study selection and data extraction were done by one author.

2
 

 
Two SRs examining H. pylori infection eradication were of very high quality.

12,15
 Both SRs 

provided details on important methodological aspects including the literature search, literature 
inclusion and exclusion criteria, data extraction (done in duplicate), study selection (done in 
duplicate), statistical methods, and provided a defined research objective and patient 
population. A PRISMA flowchart detailing study inclusion and exclusion, assessments of 
included study quality, tabulated study characteristics, an MA, a COI statement, an examination 
of adverse events, quantified conclusions, and an examination of study heterogeneity were all 
provided by both SRs.12,15 Lee et al., assessed of risk of bias of included studies and reported a 
majority of included studies did not include blinding, and most did not describe any allocation 
concealment.15 Gatta et al. did not consider blinding to be crucial in their assessment of study 
quality due to the objective nature of outcome assessment and reported none of the bismuth 
related studies were at low risk of bias.12 One of these SRs did not include an assessment of 
publication bias,15 whereas the other reportedly had some data only available in separate 
supplemental material, however it was not located for this report.12 The earliest SR from 2012 
provided literature search and inclusion criteria without including a predefined exclusion 
criteria.20 This review conducted data extraction in duplicate but study selection was conducted 
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by one author. Statistical methodology, a defined research objective, a COI statement and a 
COI statement were all provided. Not included were the quantities of studies that were 
excluded, an assessment of included study quality, a defined patient population, an MA, an 
assessment of publication bias, or a summary of study characteristics.20 
 
Four included MAs were of a high quality.17,25-27 The only limitations of note were that two of the 
four MAs did not evaluate included studies for methodological quality,17,25 and the assessment 
of included study quality was outlined in the methods but unreported in another included MA.27 
Wu et al. reported that six of the seven included RCTs did not include blinding, the other RCT 
was a single blind design. Additionally information on allocation concealment was not available 
for all included RCTs of the MA.26 Only one of the MAs did not conduct an assessment of 
publication bias.27 Publication bias was detected in one analysis and the authors included a 
sensitivity analysis to assess the stability and reliability of their primary analysis.26 No 
publication bias was detected in the other two MAs.

17,25
 Otherwise all of the included MAs 

provided details on the literature search, literature selection, data extraction (done in duplicate), 
statistical methods, study selection (done in duplicate), a PRISMA flowchart outlining literature 
selection quantities, a predefined research objective with a defined patient population, a table of 
study characteristics, an examination of adverse events, quantified conclusions, an assessment 
of study heterogeneity, and a COI statement.17,25-27 
 
A summary of the critical appraisal of the included SRs and MAs is provided in Appendix 3, 
Table A3.1. 
 
RCTs 
 
Eight RCTs included in this report are limited by being open-label trials,3,5,8,11,34,37-39 while 
another nine are unclear if they are open-label trials.4,6,10,18,19,28,31-33 Seven RCTs provided some 
information on adequate methods of allocation concealment, however 17 did not provide any 
information on allocation concealment.4-6,10,14,16,18,19,28,30-36,38 One trial clearly stated it was 
double-blinded trial.9 All of the included RCTs had well defined interventions and outcomes and 
only one RCT did not clearly define patient eligibility.33 Almost all RCTs, 23 of the 24, provided a 
table of patient characteristics,3-6,8-11,14,18,19,28-39 and 17 of those did not find any statistically 
significant differences between patient groups.

3,6,8,11,14,18,19,28-36,39
 Five RCTs failed to examine 

baseline patient characteristics for statistically significant differences.4,5,9,10,37 CONSORT 
diagrams were provided in 12 RCTs,

3,6,8,9,11,14,16,18,19,32,34,37
 and four other RCTs provided some 

information on patient recruitment for the trial.10,28,38,39 While the majority of studies took place in 
a single center,

4-6,8,9,11,16,18,28-33,35-39
 five studies were multicenter studies.

3,10,14,19,34
 Information on 

statistical methodology was provided in 19 RCTs,3,5,6,8-11,14,16,18,19,28-30,32-36,38,39 and information on 
appropriate randomization was reported in 13 RCTs.3,5,6,8-11,18,19,29,36,38,39 A statistical power 
calculation was conducted in nine RCTs to determine an appropriate sample size.3,4,6,8,10,14,34,37,38 
Nineteen RCTs analyzed data using a PP and ITT analysis,3-6,8-11,14,16,18,19,28,29,34,37-39 21 RCTs 
provided some quantitative data on adverse event occurrences,3-5,8-11,14,16,18,19,28-31,33,34,36-39 and 
16 RCTs provided a discussion on study limitations.3-6,8,10,11,14,16,18,28-32,34 A statement regarding 
potential COIs were provided by 13 RCTs.3,5,8,9,14,16,28-30,32,34,36,39 One RCT had an extended 
follow-up of one year.32 Less common limitations in the RCTs included a randomization 
methodology that was compromised by patient preference,32 inconsistent diagnostic methods 
for patient eligibility,28,32,37 and inconsistent outcome assessment methods.33 
 
A summary of the critical appraisal of the included RCTs is provided in Appendix 3, Table A3.2. 
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All of the included guidelines provided evidence-based recommendations for H. pylori infection 
management with bismuth, had a clear scope, defined goals, and provided a COI 
statement.7,13,40 Two of the guidelines described a target audience, linked supporting evidence 
to the recommendations, and had some information on guideline limitations.13,40 Two of the 
guidelines also provided a flowchart for H. pylori management.7,13 One guideline provided 
sufficient information on guideline development methodology,7 however this guideline and one 
other were limited by a lack of information on guideline review, updating, and implementation.7,40 
One guideline did provide some information on a guideline review and updating process, and 
was the only included guideline where the levels of evidence were directly linked to the grades 
for recommendations.13 This guideline was limited by systematic literature search details that 
were not provided, the grades of recommendations did not always follow the defined criteria, 
and there was limited stakeholder involvement in the development of the guidelines.13 One 
guideline did have information on a systematic literature search but did not provide literature 
selection criteria, or information on guideline review, updating or implementation.

40
 One 

guideline provided information on a systematic literature search and selection methodology.7 
Two guidelines were limited by subjective schemes for assigning levels of evidence and grades 
of recommendation.7,40 
 
A summary of the critical appraisal of the included guidelines is provided in Appendix 3, Table 
A3.3. 
 
Summary of Findings 
 

Findings of the SR focusing on acute diarrhea treatments found RCT evidence that BSS 
treatment reduced the frequency of loose stools between 4 and 24 hours post-treatment as 
compared to placebo, and this reduction was statistically significant. This reduction was 
statistically significant at two doses of bismuth: 30mL every 30 minutes for eight doses, and 
60mL every 30 minutes for eight doses when compared to placebo. Comparisons to loperamide 
were also statistically significant at 0 to 4 hours, 4 to 24 hours, and 24 to 48 hours post-
treatment with loperamide being more effective in all time intervals.2 Another RCT found that 
BSS reduced the duration of diarrhea in both tested areas, West Africa and Mexico, as 
compared to placebo. Additional identified RCT evidence reported that BSS was significantly 
less effective at reducing the time to last unformed stool as compared to loperamide.

2
 In the 

population studied in this SR, BSS was associated with a higher incidence of black tongue, 22% 
vs 4%, and a higher incidence of black stools, 69% vs 11%, as compared to placebo.

2
 

 

Findings from two SRs examining the clinical effectiveness of H. pylori eradication include 
BCQT comparisons to STT, LTT, MTT, and SET. Lee et al. found evidence from one RCT of no 
significant difference between BCQT and STT, and another RCT that did not find a significant 
difference between BCQT and LTT in the H. pylori eradication rate by ITT or PP analysis. 
Evidence from 2 RCTs was pooled and no statistically significant difference was observed in the 
H. pylori eradication rate between BCQT and MTT by ITT or PP analysis. Gatta et al. identified 
evidence from 5 RCTs comparing BCQT and SET efficacy for H. pylori eradication.15 The 
pooled results from the RCTs did not demonstrate a statistically significant difference between 
BCQT and SET.12 The earliest SR included in this report included evidence from non-
randomized studies and reported an H. pylori eradication rate without a comparator. This SR 
reported results of one study that found an eradication rate for RBC with two antibiotics of 
91.6% and 94.8% by ITT and PP analysis, respectively. For BCQT, Zullo et al. identified 
evidence from 11 studies. Combined, this data demonstrated an H. pylori eradication rate of 
75.3% and 78.3% by ITT and PP analysis, respectively.20 No statistically significant difference in 
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the frequency of adverse events was observed between BCQT and STT,15 or between BCQT 
and SET.12 Lee et al. found RCT evidence demonstrating that LTT and MTT were better 
tolerated than BCQT as a second-line therapy for H. pylori infection with significantly less 
adverse event occurrences.15 Zullo et al. report no bismuth related adverse events.20 
 
Four MAs examine the H. pylori eradication rate of BCQT in comparisons to STT,17,25,27 
MTT,26,27 and LTT.27 Two MAs did not find a statistically significant difference between the H. 
pylori eradication rate of BCQT as compared to STT as a first-line therapy overall,17,25 in the 
Eastern Hemisphere,17,25 in the Western Hemisphere,17,25 for seven day treatments,17,25 for ten 
day treatments,17 for 10 - 14 day treatments,25 for patients with peptic ulcer disease,17,25 and for 
patients with non-ulcer dyspepsia.17 One of these MAs also reported pooled data from two 
RCTs demonstrating that ten days of BCQT was significantly more effective than seven days 
treatment with STT, and that in patients with dyspeptic symptoms, BCQT was significantly more 
effective than STT.

25
 Vererito et al. reported evidence that contradicted findings of Luther et 

al.,17 and evaluated BCQT as more effective than STT for H. pylori eradication in patients with 
non-ulcer dyspepsia.25 Vererito et al. and Luther et al. found that the efficacy of STT in the 
presence of clarithromycin resistance decreased from 88% to 14% and from 90.2% to 22.2%, 
respectively.

17,25
 In the presence of metronidazole resistance, the H. pylori eradication rate of 

BCQT decreased from 92% to 84.2% in four RCTs,25 and from 89.4% to 80.6% in two RCTs.17 
Simultaneous metronidazole- and clarithromycin-resistant H. pylori was more effectively 
eradicated with BCQT when data from two RCTs with a total of 31 patients was analyzed.25 Li et 
al. also described pooled evidence from 3 RCTs that demonstrated H. pylori eradication rates 
were statistically significantly higher than STT when used as a second-line therapy.27 Two MAs 
examined BCQT as compared to MTT as a second-line therapy for H. pylori infection.26,27 Wu et 
al. identified data from seven RCTs demonstrating MTT had a statistically significant greater 
eradication rate than BCQT when used as a second-line treatment.26 Li et al. used data from 3 
included RCTs and did not find a statistically significant difference between these two 
treatments.27 Li et al. also compared BCQT to LTT as a second-line therapy for H. pylori 
infection eradication.27 Seven day treatments and treatments of clarithromycin-resistant H. pylori 
did not respond with a statistically significant difference between BCQT and LTT. Data from four 
RCTs was pooled and demonstrated a statistically significant difference that favoured LTT 
between a seven day treatment regimen of BCQT compared to a ten day treatment regimen of 
LTT.

27
 Two MAs reported that there was no statistically significant difference in the frequency of 

adverse events between BCQT and STT, one determined an overall occurrence rate of 
approximately 35% for both treatments,

17
 while the other determined an overall occurrence rate 

of 46% for both treatments.25 Two MAs reported that BCQT was associated with a statistically 
significant increase in adverse events and adverse events leading to treatment discontinuation 
when used as a second-line treatment when compared to MTT.26,27 
 
Three RCTs examined H. pylori eradication rates using a PPI and two antibiotics with and 
without bismuth such that the only difference between treatments was bismuth.4,5,37 Two of 
these RCTs found a statistically significant improvement in eradication with the addition of 
bismuth to the treatment regimen.4,5 The third RCT found no significant improvement except in 
the presence of levofloxacin-resistant H. pylori infections where the eradication rate without 
bismuth was 37.5%, and with bismuth was 70.6% by PP analysis.37 Two of these studies 
reported that no adverse events occurred,4,5 while one reported that there was no statistically 
significant difference in the occurrence of adverse events.37 More frequently, the included RCTs 
examined BCQT as compared to a PPI and two antibiotics for H. pylori eradication efficacy, and 
the specific antibiotics differed between treatments.9,11,18,28,31-36 Of these 10 RCTs, four found no 
significant difference in H. pylori eradication rate between BCQT and a treatment of 
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omeprazole, amoxicillin, and furazolidaone,18 MTT,31,32 and LTT.9 One of these studies 
examined reinfection rate at one year and found no difference between BCQT and MTT.32 Four 
RCTs found a statistically significant higher eradication rate with BCQT as compared to LTT,34 
MTT,28 and STT.11,28,33 One of these studies did not observe a statistically significant difference 
between BCQT and STT in cohorts of patients from 2004 to 2006 or from 2007 to 2009, 
however from 2010 to 2012 there was a statistically significant decline in eradication efficacy of 
STT but not BCQT in this population of Korean children.33 Another one of these RCTs found 
that BCQT had a statistically significant greater eradication rate in DM patients than STT.11 This 
RCT was directly contradicted by another study finding that STT had a statistically significant 
greater eradication rate than BCQT in DM patients.35 The eradication rate of STT in DM patients 
in the former RCT was 51% as compared to 75.7% in the latter RCT.11,35 One RCT that 
examined BCQT to STT examined two different STT formulations, both contained omeprazole 
and clarithromycin, while one also contained penbactam, the other also contained amoxicillin. 
The authors observed a statistically significant greater H. pylori eradication rate using either 
STT formulation as compared to BCQT.36 Two RCTs examined RBC in combination with two 
antibiotics and examined the H. pylori eradication rate compared to STT.10,39 One of these RCTs 
used lansoprazole as the PPI,10 while the other compared RBC to STT with either omeprazole, 
lansoprazole, rabeprazole, pantoprazole or esomeprazole.

39
 One RCT found no statistically 

significant differences between RBC and STT with lansoprazole.10 The other RCT found a 
statistically significant infection eradication increase with RBC compared to STT with 
omeprazole, with lansoprazole, with rabeprazole, with pantoprazole, or with esomeprazole. 
However this study did not find a statistically significant difference between RBC and STT with 
rabeprazole, and the rabeprazole formulation of STT demonstrated a statistically significant 
increase in eradication as compared to STT with the other PPIs in the study.39 Two RCTs found 
no statistically significant difference between BCQT and a conventional triple therapy with an 
additional third antibiotic.14,38 One RCT found no statistically significant difference between 
BCQT and a formulation that contained licorice instead of bismuth,30 while another found no 
statistically significant difference when bismuth was substituted for ecabet sodium.3 The addition 
of bismuth to a treatment containing rabeprazole, amoxicillin, furazolidone and ranitidine was a 
statistically significant improvement on H. pylori eradication when comparing a 14 day treatment 
with bismuth to a seven day treatment without bismuth.19 In five studies examining BCQT as 
compared to different regimens of SET,6,8,16,18,29 only one identified a statistically significant 
difference superiority of seven days of BCQT as compared to ten days of SET.

29
 One RCT 

examined the H. pylori eradication efficacies in different locations within China and found 
statistically significant differences for the same treatments.

3
 The only two RCTs demonstrating 

superior outcomes with STT over BCQT are from Iran.35,36 Otherwise the country of origin did 
not have a consistent correlation to the results of the included RCTs. Six of the included RCTs 
that examined BCQT efficacy for H. pylori eradication demonstrated that BCQT failed to reach a 
generally accepted threshold of an 80% eradication rate.3,10,28,30,35,36 One of these RCTs 
reported a BCQT eradication below 80% while the comparator was above 80%,36 while in the 
other five RCTs the comparator was also below 80%.3,10,28,30,35 Seven RCTs reported an H. 
pylori eradication rate greater than 80% while the comparator was below 80% with a statistically 
significant difference.4,5,11,29,33,34 
 
Four RCTs examined adverse events and found statistically significant differences between H. 
pylori eradication treatments.8,14,18,36 One RCT found that an triple therapy containing 
furazolidone had a higher incidence of nausea and drug fever.18 Liu observed a 16.7% adverse 
event incidence with BCQT which a statistically significant greater occurrence than in patients 
treated with MTT.8 Another RCT found that an STT had a statistically significant decreased 
occurrence of adverse events with the addition of bismuth as compared to amoxicillin.14 The 
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occurrence of „bad taste‟ adverse events had a statistically significant increase in patients 
treated with two different STT formulations as compared to BCQT, however this study reported 
a statistically significant increase in „metallic taste‟ adverse events in patients treated with 
BCQT.36 No included RCTs reported serious adverse events or long-term data on the safety of 
bismuth in these patients. 
 

A summary of the clinical effectiveness and adverse event findings of the included SRs, MAs 
and RCTs is included in Appendix 4, Tables A4.1 and A4.2. 
 
The included guidelines all recommend bismuth containing regimens for the eradication of H. 
pylori infection.7,13,40 For first-line treatments the ISG and ISDE guidelines include a 
recommendation that the „3-drug pill‟ which consists of bismuth and two antibiotics may 
represent a valid alternative to 14 day STT, 10 day SET, or 10 day concomitant therapy.13 First-
line treatment recommendations from the University of Texas at Austin include 14 day BCQT as 
an alternative to 14 day STT, and stated that in cases where STT antibiotic resistance rates are 
high, BCQT should be preferred.40 ESPGHAN and NASPGHAN recommend four potential 7 to 
14 day treatments as first-line treatments, MTT, STT, BCQT, or SET.7 As second-line 
treatments LTT or BCQT are recommended by two of the included guidelines.

13,40
 ESPGHAN 

and NASPGHAN recommend modifying treatment by adding bismuth as one second-line 
treatment option.7 Appendix 4, Table A4.3 presents the recommendations as they were 
formulated by the guideline development groups, as well as any recommended dosing. 
 
Limitations 

 
This report identified evidence that suggests the efficacy of BCQT and other treatments for the 
eradication of H. pylori may depend on geographic location and none of the evidence identified 
in this report originated in Canada.3 The applicability of the findings of this report to the 
Canadian healthcare setting should therefore be interpreted with caution. The majority of 
evidence for the comparative clinical efficacy of BCQT identified in this report was limited by the 
lack of blinding in the design of included studies. The quantity of evidence comparing treatment 
regimens that differed only in the presence of bismuth was limited to three open-label RCTs.4,5,37 
None of the guidelines identified in this report originated in Canada. 
 
CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING  

 
The evidence identified in this report for the clinical effectiveness and safety of BSS for the relief 
of diarrhea, nausea, indigestion, heartburn, or upset stomach was address in one identified SR. 
This SR examined the role of BSS for the treatment of acute diarrhea in patients from resource-
rich countries travelling to resource-poor countries. This SR had minor quality limitations and 
concluded that BSS is more effective than a placebo, but less effective than loperamide, for 
reducing the frequency of loose stools and the duration of diarrhea. Additionally the SR found 
that bismuth is commonly associated with black tongue and black stool minor adverse event 
occurrences.2 No evidence-based guidelines that formulated recommendations for bismuth as a 
treatment for diarrhea, nausea, indigestion, heartburn, or upset stomach were identified. 
 
Evidence of the clinical effectiveness and safety of BCQT for the treatment of H. pylori infection 
is addressed in 3 SRs, 4 MAs, and 24 RCTs included in this report. The majority of this 
evidence was derived from RCTs assessed as at a risk of selection and performance bias. The 
evidence for the comparative clinical efficacy of BCQT as compared to STT, LTT, MTT, and 
SET identified in the included SRs, MAs, and RCTs is mixed. The MAs, including MAs within the 
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included SRs, found no statistically significant differences in the H. pylori eradication rate of 
BCQT as compared to STT, LTT, MTT, and SET.12,15,17,25 Mixed evidence for the superiority of 
MTT as compared to BCQT as a second-line therapy,15,26,27 and for the superiority of BCQT as 
compared to STT in patient subpopulations with non-ulcer dyspepsia,17,25 was identified. 
Evidence for the superiority of BCQT as compared to STT was identified for patients with 
dyspeptic symptoms,25 or as a second-line therapy.27 The quality of 21 of the 24 included RCTs 
was limited by the potential for performance bias and these studies presented mixed evidence 
for the superiority of BCQT as compared to the comparator examined.3-6,8,10,11,14,18,19,28,30-39 RCTs 
that contained a description of methods to limit performance bias also reported mixed 
evidence.9,16,29 Three included RCTs made a direct comparison of a triple therapy as compared 
to a triple therapy with bismuth.4,5,37 The H. pylori eradication rates were higher when the 
therapy contained bismuth in two of these RCTs and this difference was statistically 
significant.4,5 The remaining RCT observed a statistically significant improvement with bismuth 
in the treatment regimen only in the presence of relevant H. pylori antibiotic resistance.

37
 In fact, 

evidence for the superiority of BCQT in the presence of H. pylori with relevant antibiotic 
resistance was consistently reported by the evidence identified in this report.17,25,37 Concerns 
regarding antimicrobial resistance patterns were raised by authors of all included RCTs and 
some of these concerns are part of the author‟s conclusions quoted in Appendix 4, Table A4.2.

3-

5,10,18,35-37 Six of the included RCTs that examined BCQT efficacy for H. pylori eradication 
demonstrated that BCQT failed to reach a generally accepted threshold of an 80% H. pylori 
eradication rate.3,10,28,30,35,36 
 
Consistent evidence was identified that patients treated with MTT had fewer adverse event 
occurrences than patients treated with BCQT.8,15,26,27 Otherwise, this report identified mixed 
evidence for the comparative frequency of adverse events in the examined treatment regimens 
for H. pylori eradication. Two RCTs reported adverse events that required discontinuation of 
BCQT treatment in 3%28 and 7%38 of patients. The difference in the frequency of these adverse 
events was not statistically significant between BCQT and the comparator.28,38 No studies 
reported serious adverse events or examined long-term safety data of bismuth for the 
eradication of H. pylori in these patient populations. 
 
The identified guidelines included recommendations for H. pylori eradication and support the 
use of BCQT as first or second-line treatment options.

7,13,40
 Indications for selection of the 

optimal treatment regimens were not clear, however, one guideline recommended that in areas 
where high levels of STT antibiotic resistance are known, BCQT is the preferred treatment.

40
 No 

relevant Canadian guidelines were identified. 
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ABBREVIATIONS 
 
BCQT bismuth-containing quadruple therapy 
BSC bismuth subcitrate 
BSS bismuth subsalicylate 
CI confidence interval 
COI conflict of interest 
CT concomitant therapy 
DM diabetes mellitus 
DOX doxycycline 
ESPGHAN European Society for Pediatric Gastroenterology, Hepatology, and 

Nutrition 
FU  follow-up 
GI gastrointestinal 

H. pylori Helicobacter pylori 
ISDE Italian Society of Digestive Endoscopy 
ISG Italian Society of Gastroenterology 
ITT intention-to-treat 
LDQ Leeds Dyspepsia Questionnaire 
LTT levofloxacin-based triple therapy 
MA meta-analysis 
MAOI monoamine oxidase inhibitors 
MTT moxifloxacin-based triple therapy 
NASPGHAN North American Society for Pediatric Gastroenterology, 

Hepatology, and Nutrition 
NR not reported 
NS not statistically different (p > 0.05) 
NSAID non-steroidal anti-inflammatory drugs 
OR odds ratio 
PP per-protocol 
PPI proton pump inhibitor 
PRISMA Preferred Reporting Items for Systematic Reviews and Meta-

Analyses 
RBC ranitidine bismuth citrate 
RCT randomized controlled trial 
RD risk difference 
RR relative risk 
SET sequential therapy 
SR systematic review 
STT standard triple therapy 
TTT tetracycline triple therapy 
UBT 13C urea breath test 
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APPENDIX 1:  Selection of Included Studies 

 
 
 
 

296 citations excluded 

50 potentially relevant articles 
retrieved for scrutiny (full text, if 

available) 

3 potentially relevant 
reports retrieved from 
other sources (grey 

literature, hand 
search) 

53 potentially relevant reports 

18 reports excluded: 
-withdrawn (2) 
-irrelevant intervention (2) 
-non-randomized studies (8) 
-already included in at least one of 
the selected systematic reviews (5) 
-review article (1) 
 

35 reports included in review 

346 citations identified from 
electronic literature search and 

screened 
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APPENDIX 2:  Summary of Study Characteristics 

 
Table A2.1:  Summary of Study Characteristics of Included SRs and MAs 

Study 
Design 

Population 
(sample 
size) 

Intervention Comparator(s) Outcomes 

Systematic Reviews and Meta-analyses 

Diarrhea 
Heather et al., 20152 

SR: (24 
studies total) 
 
for BCQT: (4 
RCTs) 

Patients from 
resource-rich 
countries 
travelling to 
resource-
poor 
countries 
with acute 
diarrhea 
 
for BCQT: 
(n = 778) 

• BCQT • placebo 
• loperamide 

• Frequency of 
loose/unformed stools 
• Duration of diarrhea 
• Adverse events 

H. Pylori 
Lee et al., 201515 

SR with MA: 
(18 RCTs) 
 
Selected 
Korean study 
data only. 

Adult patients 
(>18yrs) 
diagnosed 
with H. pylori 
infection 
 
(n = 4340) 

BCQT 
Metronidazole: 
(3x500mg/day) 
Tetracycline: 
(4x500mg/day) 
PPI: standard 
dose 
Tripotassium 
dicitrate 
bismuthate: 
(4x300mg/day) 
 
1st and 2nd line 
therapies 

MTT 
Moxifloxacin: 
(4x400mg/day) 
Amoxicillin: 
(2x1g/day) 
PPI: standard 
dose 
 
LTT 
Levofloxacin: 
(2x200mg/day) 
Amoxicillin: 
(2x1g/day) 
PPI: standard 
dose 
 
STT 
Clarithromycin: 
(2x500mg/day) 
Amoxicillin: 
(2x1g/day) 
PPI: standard 
dose 
 
1st and 2nd line 
therapies 
 

• Proportion of patients 
with successful H. pylori 
infection eradication 
• Adverse events 
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Table A2.1:  Summary of Study Characteristics of Included SRs and MAs 
Study 
Design 

Population 
(sample 
size) 

Intervention Comparator(s) Outcomes 

Gatta et al., 201312 

SR with MA: 
(46 RCTs) 
 
for BSS: (5 
RCTs) 

Previously 
untreated 
adult patients 
with H. pylori 
infection 
 
(n = 13532) 
 
for BSS: (n = 
1091) 

• SET • STT 
• non-bismuth 
based therapy 
• bismuth-based 
therapy 

• Proportion of patients 
with successful H. pylori 
infection eradication 
• Adverse events 

Zullo et al, 2012
20 

SR with MA: 
(31 studies) 

Patients with 
H. pylori 
infection 
 
(n = 3671) 

• Furazolidone-
based therapies 
- one analysis 
included 
ranitidine 
bismuth 
- one analysis 
included 
bismuth salt 

None • Proportion of patients 
with successful H. pylori 
infection eradication (ITT 
and PP analysis) 
• Adverse events 

Vererito et al., 201325 

MA: (12 
RCTs) 

Previously 
untreated 
patients with 
H. pylori 
infection 
 
(n = 2753) 

BCQT 
Metronidazole: 
Bismuth-
containing 
compound: 
Tetracycline: 
PPI: 

STT 
Clarithromycin: 
Amoxicillin: 
PPI: 
 

• Proportion of patients 
with successful H. pylori 
infection eradication 
• Efficacy according to 
antimicrobial resistance 
pattern 
• Adverse events 

Wu et al., 201126 

MA: (7 
RCTs) 

Patients with 
H. pylori 
infection and 
confirmation 
of treatment 
failure to at 
least one 
prior course 
of STT 
 
(n = 787) 

• 2nd line therapy 
with BCQT 

• 2nd line therapy 
with MTT 

• Proportion of patients 
with successful H. pylori 
infection eradication 
• Adverse events 

Li et al., 201027 

MA: (16 
RCTs) 

Patients with 
H. pylori 
infection and 

• 2nd line therapy 
with BCQT 

2nd line therapy 
with: 
• MTT 

• Proportion of patients 
with successful H. pylori 
infection eradication 
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Table A2.1:  Summary of Study Characteristics of Included SRs and MAs 
Study 
Design 

Population 
(sample 
size) 

Intervention Comparator(s) Outcomes 

confirmation 
of treatment 
failure to at 
least one 
prior course 
of therapy 
 
(n = 2682) 

• LTT 
• STT 

• Efficacy according to 
antimicrobial resistance 
pattern 
• Adverse events 

Luther et al., 201017 
MA: (9 
RCTs) 

Previously 
untreated 
adult patients 
with H. pylori 
infection 
 
(n = 1679) 

• BCQT • MTT 
 

• Proportion of patients 
with successful H. pylori 
infection eradication 
• Efficacy according to 
antimicrobial resistance 
pattern 
• Adverse events 

BCQT=bismuth-containing quadruple therapy; BSS=bismuth subsalicylate; CT=concomitant 
therapy; ITT=intention-to-treat; LTT=levofloxacin-based triple therapy; MA=meta-analysis; 
MTT=moxifloxacin-based triple therapy; PP=per-protocol; RCT=randomized controlled trial; 
SET=sequential therapy; STT=standard triple therapy 
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Table A2.2:  Summary of Study Characteristics of Included RCTs 
Study 
Design, 
Location, 
Follow-up 

Patient 
Characteristics, 
Sample Size 

Intervention Comparator(s) Outcomes 

RCTs 

Ciccaglione et al., 20155 
4 arm RCT 
 
Location: 
Italy 
 
FU: 2 
months 

Previously untreated 
adult patients 
(between 18 and 80 
years) with H. pylori 
infection (UBT) and 
chronic dyspepsia 
without alarm 
symptoms  
(n = 132) 
 
Exclusions: H2-
blockers, antibiotics, 
gastrointestinal 
malignancy, severe 
concomitant 
disease, previous 
gastric surgery 

Group B (n = 
52): 
10 days of: 
Esomeprazole: 
(2x20mg/day) 
Amoxicillin: 
(2x1g/day) 
DOX: 
(100mg/day) 
BCS: 
(2x240mg/day) 
 
Group D (n = 
51): 
10 days of: 
Esomeprazole: 
(2x20mg/day) 
Amoxicillin: 
(2x1g/day) 
DOX: 
(200mg/day) 
BCS: 
(2x240mg/day) 

Group A (n = 
14):  
10 days of: 
Esomeprazole: 
(2x20mg/day) 
Amoxicillin: 
(2x1g/day) 
DOX: 
(100mg/day) 
 
Group C (n = 
15):  
10 days of: 
Esomeprazole: 
(2x20mg/day) 
Amoxicillin: 
(2x1g/day) 
DOX: 
(200mg/day) 
 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) 
(ITT and PP 
analysis) 
• Adverse events 

Gungor et al., 201528 
5 arm RCT 
 
Location: 
Turkey 
 
FU: 6 
weeks 

Previously untreated 
adult patients (18 
years or older) with 
H. pylori infection 
(UBT, stool antigen 
test, rapid urease 
test or 
histopathology) and 
dyspepsia 
symptoms (n = 500) 
 
Exclusions: 
pregnancy or 
lactation; previous 
gastric surgery; liver 
or renal 
insufficiency; alcohol 
abuse; allergy to 
study medications; 

BCQT (n = 100): 
2 weeks of: 
Pantoprazole: 
(2x40mg/day) 
BSS: 
(4x300mg/day) 
Tetracycline: 
(4x500mg/day) 
Metronidazole: 
(3x500mg/day) 
 
 

STT (n = 100) 
2 weeks of: 
Pantoprazole: 
(2x40mg/day) 
Amoxicillin: 
(2x1g/day) 
Clarithromycin: 
(2x500mg/day) 
 
MTT (n = 100) 
2 weeks of: 
Pantoprazole: 
(2x40mg/day) 
Amoxicillin: 
(2x1g/day) 
Metronidazole: 
(2x500mg/day) 
 
Sequential (n = 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) 
(ITT and PP 
analysis) 
• Compliance 
• Adverse events 
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Table A2.2:  Summary of Study Characteristics of Included RCTs 
Study 
Design, 
Location, 
Follow-up 

Patient 
Characteristics, 
Sample Size 

Intervention Comparator(s) Outcomes 

usage of PPIs, H2-
receptor 
antagonists, 
NSAIDs, antibiotics, 
or bismuth salts in 
last 4 weeks 

100) 
5 days of: 
Pantoprazole: 
(2x40mg/day) 
Amoxicillin: 
(2x1g/day) 
followed by 5 
days of: 
Pantoprazole: 
(2x40mg/day) 
Tetracycline: 
(4x500mg/day) 
Metronidazole: 
(2x500mg/day) 
 
Concomitant (n 
= 100) 
Pantoprazole: 
(2x40mg/day) 
Amoxicillin: 
(2x1g/day) 
Tetracycline: 
(4x500mg/day) 
Metronidazole: 
(2x500mg/day) 

Mokhtare et al., 201518 
3 arm RCT 
 
Location: 
Iran 
 
FU: 2 
months 

Previously untreated 
adult patients (> 18 
years) with H. pylori 
infection (UBT or 
biopsy histology) 
and ulcer or erosion 
(endoscopy) 
(n = 372) 
 
Exclusions: 
pregnancy, lactation, 
antibiotics, NSAID, 
bismuth, 
gastrointestinal 
malignancy, severe 
concomitant 
disease, previous 
gastric surgery, 
alcohol, 

Group A (n = 
124):  
10 days of: 
Omeprazole: 
(2x20mg/day) 
Amoxicillin: 
(2x1g/day) 
DOX: 
(100mg/day) 
BCS: 
(2x240mg/day) 
 
Group B (n = 
124):  
10 days of: 
Omeprazole: 
(2x20mg/day) 
Amoxicillin: 
(2x1g/day) 

Group C (n = 
124): 
10 days of: 
Omeprazole: 
(2x20mg/day) 
Amoxicillin: 
(2x1g/day) 
Furazolidone: 
(3x200mg/day) 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) 
(ITT and PP 
analysis) 
• Compliance 
• Adverse events 
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Table A2.2:  Summary of Study Characteristics of Included RCTs 
Study 
Design, 
Location, 
Follow-up 

Patient 
Characteristics, 
Sample Size 

Intervention Comparator(s) Outcomes 

anticoagulant, 
MAOIs, 
sympathomimetics, 
corticosteroids, drug 
allergy, 

DOX: 
(100mg/day) 
BCS: 
(2x240mg/day) 
w/ first 5 days 
Metronidazole 
(2x500mg) and 
last 5 days 
Furazolidone 
(2x200mg) 

Yang et al., 2015
29 

2 arm RCT 
 
Location: 
China 
 
FU: 2 
months 

Previously untreated 
adult patients (18 to 
65 years) with H. 
pylori infection (UBT 
and biopsy 
histology)  
(n = 199) 
 
Exclusions: merged 
ulcers, ulcer 
complications, 
previous 
gastrointestinal 
surgery, H2-receptor 
antagonists, PPIs, 
pregnant, bismuth, 
lactation, antibiotics, 
NSAID, 
gastrointestinal 
malignancy, severe 
concomitant 
disease, drug 
allergy, severe 
underlying disease, 
participated in 
another interfering 
study 

Modified BCQT 
(n = 109): 
7 days of: 
Rabeprazole: 
(2x20mg/day) 
Levofloxacin 
hydrochloride: 
(2x400mg/day) 
Clarithromycin: 
(2x500mg/day) 
Colloidal 
bismuth pectin: 
(3x200mg/day) 
 

SET (n = 90):  
5 days of: 
Rabeprazole: 
(2x20mg/day) 
Amoxicillin: 
(2x1g/day) 
followed by 5 
days of: 
Rabeprazole: 
(2x20mg/day) 
Tinidazole: 
(2x500mg/day) 
Clarithromycin: 
(2x500mg/day) 
 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) 
(ITT and PP 
analysis) 
• Adverse events 

Liao et al., 201516 

2 arm RCT 
 
Location: 
China 
 
FU: 4 - 6 

Previously untreated 
adult patients (18 to 
65 years) with H. 
pylori infection (UBT 
and biopsy 
histology)  

Group A (n = 
101): 
10 days of: 
Amoxicillin: 
(2x914mg/day) 
Clavulanate 

Group B (n = 
99): 
5 days of: 
Amoxicillin: 
(2x914mg/day) 
Clavulanate 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) 
(ITT and PP 
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Table A2.2:  Summary of Study Characteristics of Included RCTs 
Study 
Design, 
Location, 
Follow-up 

Patient 
Characteristics, 
Sample Size 

Intervention Comparator(s) Outcomes 

weeks (n = 199) 
 
Exclusions: 
pregnancy or 
lactation; merged 
ulcers, ulcer 
complications, 
cancer patients, 
previous 
gastrointestinal 
surgery; therapy with 
PPIs, H2 
receptor 
antagonists, 
bismuth, or 
antimicrobial drugs 2 
week prior to 
treatment;  
significant 
underlying disease, 
allergy to any of the 
drugs used in the 
study; 

potassium: 
(2x914mg/day) 
Ilaprazole: 
(2x5mg/day) 
Bismuth 
potassium 
citrate: 
(2x220mg/day) 
Levofloxacin: 
(4x500mg/day) 
 

potassium: 
(2x914mg/day) 
Ilaprazole: 
(2x5mg/day) 
followed by 5 
days of: 
Ilaprazole: 
(2x5mg/day) 
Furazolidone: 
(4x100mg/day) 
Levofloxacin: 
(2x500mg/day) 

analysis) 
• Adverse events 

Jheng et al., 201514 
2 arm RCT 
 
Location: 
China 
 
FU: 4 
weeks 

Patients with H. 
pylori infection (UBT, 
and/or biopsy 
histology) and 
treatment failure to 
STT: 
7 days of: 
PPI: (b.i.d.) 
Clarithromycin: 
(2x500mg/day), 
Amoxicillin: 
(2x1g/day) 
(n = 124) 
 
Exclusions: 
pregnancy or 
lactation; merged 
ulcers;  
previous 
gastrointestinal 
surgery; therapy with 

BCQT (n = 63): 
10 days of: 
Rabeprazole: 
(2x20mg/day) 
BSC: 
(4x120mg/day) 
Tetracycline: 
(4x500mg/day) 
Metronidazole: 
(4x250mg/day) 

RATM (n = 61): 
10 days of: 
Rabeprazole:  
(2x20mg/day) 
Amoxicillin: 
(2x1g/day) 
Tetracycline: 
(4x500mg/day) 
Metronidazole: 
(4x250mg/day) 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) 
(ITT and PP 
analysis) 
• Compliance 
• Adverse events 
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Table A2.2:  Summary of Study Characteristics of Included RCTs 
Study 
Design, 
Location, 
Follow-up 

Patient 
Characteristics, 
Sample Size 

Intervention Comparator(s) Outcomes 

PPIs, bismuth, or 
antimicrobial drugs 2 
weeks before 
treatment;  
significant 
underlying disease; 
allergy to any of the 
drugs used in the 
study; 

Momeni et al., 201430 
2 arm RCT 
 
Location: 
Iran 
 
FU: 4 
weeks 

Patients with 
abdominal pain or 
dyspepsia; and 
gastric ulcer, 
duodenal ulcer, 
gastritis or 
duodenitis in upper 
endoscopy; and H. 
pylori (rapid urease)  
(n = 60) 
 
Exclusions: 
noncooperation 
during study; Hx of 
liver or kidney failure 

BCQT (n = 30) 
Metronidazole: 
(2x500mg/day) 
Amoxicillin: 
(2x1g/day) 
Omeprazole: 
(2x20mg/day) 
BSS: 
(2x524mg/day) 

LicoriceQT (n = 
30) 
Metronidazole: 
(2x500mg/day) 
Amoxicillin: 
(2x1g/day) 
Omeprazole: 
(2x20mg/day) 
Licorice: 
(2x380mg/day 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) 
• Adverse events 

Xie et al., 201419 
4 arm 
multicenter 
RCT 
 
Location: 
China 
 
FU: 4 
weeks 

Previously 
untreated, 
consenting adult 
patients (16 - 70 
years) with duodenal 
ulcer 0.5 - 1.0 cm 
without 
complications, 
gastritis or 
duodenitis in upper 
endoscopy, and H. 
pylori infection (rapid 
urease)  
(n = 60) 
 
Exclusions: 
antibiotics, bismuth, 
H2-receptor 
antagonist, or PPI 

Group 2 (n = 
180) 
7 days of: 
Rabeprazole: 
(2x10mg) 
Amoxicillin: 
(2x1g/day) 
Bismuth: 
(2x220mg/day) 
Furazolidone: 
(2x100mg/day) 
followed by 14 
days of: 
Ranitidine: 
(1x150mg/day) 
 
Group 4 (n = 
180) 
10 days of: 

Group 1 (n = 
180) 
7 days of: 
Rabeprazole: 
(2x10mg) 
Amoxicillin: 
(2x1g/day) 
Furazolidone: 
(2x100mg/day) 
followed by 14 
days of: 
Ranitidine: 
(1x150mg/day) 
 
Group 3 (n = 
180) 
10 days of: 
Rabeprazole: 
(2x10mg) 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) (ITT and PP 
analysis) 
• Adverse events 
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Table A2.2:  Summary of Study Characteristics of Included RCTs 
Study 
Design, 
Location, 
Follow-up 

Patient 
Characteristics, 
Sample Size 

Intervention Comparator(s) Outcomes 

two weeks prior to 
treatment; gastric or 
esophageal ulcers; 
pregnancy or 
lactation; serious 
disease; alcohol 
abuse; allergy to 
study drugs; 
participation in 
another study in 
previous 3 months; 
noncooperation 

Rabeprazole: 
(2x10mg) 
Amoxicillin: 
(2x1g/day) 
Bismuth: 
(2x220mg/day) 
Furazolidone: 
(2x100mg/day) 
followed by 11 
days of: 
Ranitidine: 
(1x150mg/day) 

Amoxicillin: 
(2x1g/day) 
Furazolidone: 
(2x100mg/day) 
followed by 11 
days of: 
Ranitidine: 
(1x150mg/day) 

Hosseini et al., 2014
31

 

2 arm RCT 
 
Location: 
Iran 
 
FU: 2 
weeks 

Patients with kidney 
transplant over 6 
months prior to 
enrollment with 
chronic dyspepsia; 
and H. pylori 
infection (rapid urea 
test) 
(n = 39) 

Group 2 (n = 18) 
6 weeks of MTT 
w/ bismuth: 
Omeprazole: 
(2x20mg/day) 
2 weeks of: 
Tetracycline: 
(4x500mg/day) 
Metronidazole: 
(4x500mg/day) 
BSS: 
(4x2tablets/day) 

Group 1 (n = 21) 
6 weeks of MTT: 
Omeprazole: 
(2x20mg/day) 
2 weeks of: 
Amoxicillin: 
(2x1g/day) 
Metronidazole: 
(2x500mg/day) 
 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) 
• Adverse events 

Liu et al., 20148 
2 arm RCT 
with 
crossover 
 
Location: 
China 
 
FU: 2 
weeks 

Previously untreated 
adult patients (≥ 18 
years) with 
evaluated for 
dyspeptic symptoms 
by endocopy and 
confirmed H. pylori 
infection (rapid 
urease test or 
histological stain) 
(n = 357) 
 
Exclusions: allergies 
to study 
medications; recent 
use of antibiotics, 
bismuth salts, 
probiotics, PPIs, or 
NSAIDS for one 

BCQT (n = 179) 
10 days of: 
Esomeprazole: 
(2x20mg/day) 
BSS: 
(4x120mg/day) 
Tetracycline: 
(4x500mg/day) 
Metronidazole: 
(4x400mg/day) 

SET (n = 178) 
5 days of: 
Esomeprazole: 
(2x20mg/day) 
Amoxicillin: 
(2x1g/day) 
followed by 5 
days of: 
Esomeprazole: 
(2x20mg/day) 
Clarithromycin: 
(2x500mg/day) 
Metronidazole: 
(4x400mg/day) 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) 
(ITT and PP 
analysis) 
• Eradication rate 
upon crossover 
treatment 
• Compliance 
• Adverse events 
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Table A2.2:  Summary of Study Characteristics of Included RCTs 
Study 
Design, 
Location, 
Follow-up 

Patient 
Characteristics, 
Sample Size 

Intervention Comparator(s) Outcomes 

month prior; 
pregnant, lactating; 
previous gastric 
surgery; alcohol or 
drug abuse; severe 
concurrent illness; 
malignancy.  

Avsar et al., 201310 
2 arm 
multicenter 
RCT 
 
Location: 
Turkey 
 
FU: 6 
weeks 

Previously untreated 
adult patients (≥ 18 
years) with 
persistent dyspepsia 
and confirmed H. 
pylori infection (rapid 
urease test and 
pathology)  
(n = 279) 
 
Exclusions: recent 
use of antibiotics, 
bismuth slats, 
probiotics, PPIs, H2-
receptor antagonists 
or NSAIDS for 4 
weeks prior; 
pregnant; previous 
gastric surgery; 
severe concurrent 
illness; renal 
insufficiency; 
malignancy; GI 
bleeding  

RBC (n = 149) 
14 days of: 
Amoxicillin: 
(2x1g/day) 
Clarithromycin: 
(2x500mg/day) 
RBC: 
(2x400mg/day) 
 
 

STT (n = 130) 
14 days of: 
Lansoprazole: 
(2x30mg/day) 
Amoxicillin: 
(2x1g/day) 
Clarithromycin: 
(2x500mg/day) 
 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) 
(ITT and PP 
analysis) 
• Compliance 
• Adverse events 

Kim et al., 201332 
2 arm RCT 
 
Location: 
South 
Korea 
 
FU: 1 year 

Patients who failed a 
7 day first-line H. 
pylori eradication 
standard PPI-based 
triple therapy (UBT 
or histology) 
(n = 648) 
 
Exclusions: Hx of 
renal or hepatic 
impairment; previous 
gastric surgery; 

BCQT (n = 222) 
14 days of: 
Esomeprazole: 
(2x20mg/day) 
tripotassium 
dicitrate 
bismuthate: 
(4x300mg/day) 
Tetracycline: 
(4x500mg/day) 
Metronidazole: 
(3x500mg/day) 

MTT (n = 426) 
14 days of: 
Moxifloxacin: 
(4x400mg/day) 
Esomeprazole: 
(2x20mg/day) 
Amoxicillin: 
(2x1g/day) 
 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT or endoscopic 
evaluation) 
• Reinfection 
• Risk factors for 
reinfection 
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Table A2.2:  Summary of Study Characteristics of Included RCTs 
Study 
Design, 
Location, 
Follow-up 

Patient 
Characteristics, 
Sample Size 

Intervention Comparator(s) Outcomes 

pregnancy or 
lactation; steroids, 
NSAIDS, PPIs, or 
antibiotics within 4 
weeks prior. 

Liao et al., 201337 

2 arm RCT 
 
Location: 
China 
 
FU: 6 
weeks 

Previously untreated 
adult patients (≥ 18 
years) infected with 
H. pylori (rapid 
urease test or 
culture) 
(n = 161) 
 
Exclusions: previous 
gastric surgery; 
pregnancy or 
lactation; major 
systemic diseases; 
antibiotics, bismuth, 
antisecretory drugs 
within 8 weeks prior; 
allergy to study 
medications 

BCQT (n = 80) 
14 days of: 
Lansoprazole: 
(2x30mg/day) 
Amoxicillin: 
(2x1g/day) 
Levofloxacin: 
(1x500mg/day 
Bismuth 
potassium 
citrate: 
(2x220mg/day) 

LTT (n = 81) 
14 days of: 
Lansoprazole: 
(2x30mg/day) 
Amoxicillin: 
(2x1g/day) 
Levofloxacin: 
(1x500mg/day) 
 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) (ITT and PP 
analysis) 
• Efficacy according 
to antimicrobial 
resistance pattern 
• Adverse events 

Moon et al., 201334 

2 arm two-
center RCT 
 
Location: 
South 
Korea 
 
FU: 8 
weeks 

Consenting adult 
patients (≥ 18 years) 
who failed a 7 day 
first-line H. pylori 
eradication standard 
PPI-based triple 
therapy (UBT) 
(n = 113) 
 
Exclusions: severe 
concurrent disease; 
known allergy to 
study medications; 
previous gastric 
surgery 
 
 
 
 
 

BCQT (n = 57) 
7 days of: 
Tetracycline: 
(4x500mg/day) 
BSC: 
(4x120mg/day) 
Metronidazole: 
(3x500mg/day) 
Lansoprazole: 
(2x30mg/day) 

LTT (n = 56) 
7 days of: 
Levofloxacin: 
(1x500mg/day) 
Metronidazole 
(3x500mg/day) 
Lansoprazole: 
(2x30mg/day) 
 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) 
(ITT and PP 
analysis) 
• Adverse events 
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Table A2.2:  Summary of Study Characteristics of Included RCTs 
Study 
Design, 
Location, 
Follow-up 

Patient 
Characteristics, 
Sample Size 

Intervention Comparator(s) Outcomes 

Vafaeimanesh et al., 201335 

2 arm RCT 
 
Location: 
Iran 
 
FU: 6 
weeks, 3 
months, 
and 6 
months 

Previously untreated 
type 2 DM (n = 100) 
and previously 
untreated non-DM 
patients (n = 100) all 
H. pylori infected 
(histology) and with 
gastrointestinal 
symptoms 
(total n = 200) 
 
Exclusions: 
NSAIDS, PPIs, 
bismuth, or 
antibiotics within 8 
weeks prior; 
pregnancy; Hx of 
smoking, alcohol 
consumption; 
abdominal surgery; 
drug allergy; renal or 
hepatic impairment. 
 

BCQT (n = 50 
DM, 50 non-DM) 
14 days of: 
Omeprazole: 
(2x20mg/day) 
Metronidazole: 
(2x500mg/day) 
Amoxicillin: 
(2x1g/day) 
BSC: 
(2x240mg/day) 

STT (n = 50 
DM, 50 non-DM) 
14 days of: 
Omeprazole: 
(2x20mg/day) 
Clarithromycin: 
(2x500mg/day) 
Amoxicillin: 
(2x1g/day) 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) 
• HbA1c levels 
• fasting plasma 
glucose 

Seyedmajidi et al., 201336 

3 arm RCT 
 
Location: 
Iran 
 
FU: 6 
weeks, 3 
months, 
and 6 
months 

Previously untreated 
patients with 
dyspepsia 
symptoms and 
confirmed H. pylori 
infection (histological 
examination) 
(n = 330) 
 
Exclusions: 
NSAIDS, PPIs, 
bismuth or 
antibiotics within 4 
weeks prior; 
pregnancy; previous 
gastric surgery; 
renal or hepatic 
impairment;  
 
 

BCQT (n = 110) 
14 days of: 
Omeprazole: 
(2x20mg/day) 
Metronidazole: 
(2x500mg/day) 
Amoxicillin: 
(2x1g/day) 
BSC: 
(2x240mg/day) 

OCP (n = 110) 
14 days of: 
Omeprazole: 
(2x20mg/day) 
Clarithromycin: 
(2x500mg/day) 
Penbactam: 
(2x750mg/day) 
 
OCA (n = 110) 
14 days of: 
Omeprazole: 
(2x20mg/day) 
Clarithromycin: 
(2x500mg/day) 
Amoxicillin: 
(2x1g/day) 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) 
• Adverse events 
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Table A2.2:  Summary of Study Characteristics of Included RCTs 
Study 
Design, 
Location, 
Follow-up 

Patient 
Characteristics, 
Sample Size 

Intervention Comparator(s) Outcomes 

Hong et al., 201233 

2 arm RCT 
 
Location: 
South 
Korea 
 
FU: 4 
weeks 

Children (average 
age 11) with 
confirmed H. pylori 
infection (rapid 
urease test and 
pathology) 
(n = 129) 
 
Exclusions: 
antibiotics, acid-
suppressive agents 
in 4 weeks prior 

BCQT (n = 63) 
7 days of: 
Omeprazole: 
(1mg/kg/day up 
to 2x20mg/day) 
Amoxicillin: 
(50mg/kg/day 
up to 2x1g/day) 
Metronidazole: 
(20mg/kg/day) 
Bismuth citrate: 
(8mg/kg/day) 

STT (n = 66) 
14 days of: 
Omeprazole: 
(1mg/kg/day up 
to 2x20mg/day) 
Clarithromycin: 
(15mg/kg/day 
up to 
2x500mg/day) 
Amoxicillin: 
(50mg/kg/day 
up to 2x1g/day) 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT or endoscopic 
evaluation) 
• Adverse events 

Liang et al., 20123 
2 arm multi-
center RCT 
 
Location: 
China 
 
FU: 4 
weeks 

Previously untreated 
consenting adult 
patients (18 to 70 
years) with H. pylori 
infection (UBT) 
(n = 311) 
 
Exclusions: previous 
gastric surgery; 
ulcer; cancer or 
obvious erosive or 
hemorrhagic 
gastritis; acute 
infection; 
cardiopulmonary, 
renal, or hepatic 
insufficiency; 
pregnancy or 
lactation; PPIs, cold 
drug, drug for 
external use, 
traditional Chinese 
medicine, gastric 
mucosa protestants, 
H2-receptor 
antagonists, 
antibiotics, 
gastrointestinal 
motility drugs, or 
NSAIDs; participant 
in another clinical 

BCQT (n = 156) 
10 days of: 
Omeprazole: 
(2x20mg/day) 
Amoxicillin: 
(2x1g/day) 
Clarithromycin: 
(2x500mg/day) 
Bismuth 
potassium 
citrate: 
(2x110mg/day) 

EOAC (n = 155) 
10 days of: 
Omeprazole: 
(2x20mg/day) 
Amoxicillin: 
(2x1g/day) 
Clarithromycin: 
(2x500mg/day) 
Ecabet Sodium: 
(2x1g/day) 
 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) (ITT and PP 
analysis) 
• Efficacy in different 
cities in China 
• Symptom severity 
• Compliance 
• Adverse events 



 
 

Bismuth Salts for Gastrointestinal Issues   35 
 
 

Table A2.2:  Summary of Study Characteristics of Included RCTs 
Study 
Design, 
Location, 
Follow-up 

Patient 
Characteristics, 
Sample Size 

Intervention Comparator(s) Outcomes 

trial within 9 months 
prior; Hx of drug or 
alcohol misuse. 

Ciccaglione et al., 20124 

2 arm RCT 
 
Location: 
Italy 
 
FU: 8 
weeks 

Previously untreated 
adult patients 
(between 18 and 80 
years) infected with 
H. pylori (UBT) 
(n = 107) 
 
Exclusions: PPIs, 
H2-receptor 
antagonists, or 
antibiotics within 4 
weeks prior; 
gastrointestinal 
malignancy; severe 
concomitant 
disease; previous 
gastric surgery; QT 
interval elongation 

BCQT (n = 50) 
10 days of: 
Pantoprazole: 
(2x20mg/day) 
Amoxicillin: 
(2x1g/day) 
Moxifloxacin: 
(2x400mg) 
BSC: 
(2x240mg/day) 

MTT (n = 57) 
10 days of: 
Pantoprazole: 
(2x20mg/day) 
Amoxicillin: 
(2x1g/day) 
Moxifloxacin: 
(2x400mg) 
 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) (ITT and PP 
analysis) 
• Adverse events 

Chuah et al., 20129 

2 arm RCT 
 
Location: 
China 
 
FU: 8 
weeks 

Adult patients (≥ 18 
years) who failed a 7 
day first-line H. 
pylori eradication 
standard PPI-based 
triple therapy (rapid 
urease test and 
histology) 
(n = 101) 
 
Exclusions: 
antibiotics, PPIs, 
NSAIDs within 4 
weeks prior; allergy 
to study 
medications; 
previous gastric 
surgery; serious 
concomitant 
disease; pregnancy. 
 
 

BCQT (n = 50) 
14 days of: 
Esomeprazole: 
(2x40mg/day) 
Metronidazole: 
(4x250mg/day) 
Tetracycline: 
(4x500mg/day) 
Tripotassium 
dicitrate 
bismuthate: 
(4x300mg/day) 

LTT (n = 51) 
14 days of: 
Esomeprazole: 
(2x40mg/day) 
Amoxicillin: 
(2x1g/day) 
Levofloxacin: 
(1x500mg/day) 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) (ITT and PP 
analysis) 
• Efficacy according 
to antimicrobial 
resistance pattern 
• Compliance 
• Adverse events 
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Table A2.2:  Summary of Study Characteristics of Included RCTs 
Study 
Design, 
Location, 
Follow-up 

Patient 
Characteristics, 
Sample Size 

Intervention Comparator(s) Outcomes 

Kadayifci et al., 201238 

2 arm RCT 
 
Location: 
Turkey 
 
FU: 6 
weeks 

Previously untreated 
consenting adult 
patients (mean age 
= 41 years) with H. 
pylori infection (UBT 
and histology) 
(n = 200) 
 
Exclusions: PPIs, 
H2-receptor 
antagonists, 
NSAIDs, bismuth 
salts, antibiotics, 
within 4 weeks prior; 
pregnancy or 
lactation; previous 
gastric surgery; 
hepatic or renal 
dysfunction; allergy 
to study medication; 
alcohol abuse. 

BCQT (n = 100) 
14 days of: 
Esomeprazole: 
(2x40mg/day) 
Amoxicillin: 
(2x1g/day) 
Tetracycline: 
(4x500mg/day) 
BSC: 
(4x300mg/day) 

MTT (n= 100) 
14 days of: 
Esomeprazole: 
(2x40mg/day) 
Amoxicillin: 
(2x1g/day) 
Tetracycline: 
(4x500mg/day) 
Metronidazole: 
(3x500mg/day) 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) (ITT and PP 
analysis) 
• Adverse events 

Fakheri et al., 20126 
2 arm RCT 
 
Location: 
Iran 
 
FU: 8 
weeks 

Previously untreated 
consenting adult 
patients (≥ 18 years) 
with H. pylori 
infection (rapid 
urease test) and 
duodenal ulcer 
(endoscopy) 
(n = 296) 
 
Exclusions: 
significant 
underlying disease; 
neoplasia; 
coagulopathy; 
previous gastric 
surgery; pregnancy 
or lactation; glucose-
6-phosphate 
deficiency; allergy to 
study medications 
 

BCQT (n = 148) 
7 days of: 
Furazolidone: 
(2x200mg/day) 
14 days of: 
Pantoprazole: 
(2x40mg/day) 
Amoxicillin: 
(2x1g/day) 
BSC: 
(2x240mg/day) 

SET (n = 148) 
10 days of: 
Pantoprazole: 
(2x40mg/day) 
5 days of: 
Amoxicillin: 
(2x1g/day) 
followed by 5 
days of: 
Clarithromycin: 
(2x500mg/day) 
Tinidazole: 
(2x500mg/day) 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) (ITT and PP 
analysis) 
• Compliance 
• Adverse events 
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Table A2.2:  Summary of Study Characteristics of Included RCTs 
Study 
Design, 
Location, 
Follow-up 

Patient 
Characteristics, 
Sample Size 

Intervention Comparator(s) Outcomes 

Alkim et al., 201139 

6 arm RCT 
 
Location: 
Turkey 
 
FU: 6-8 
weeks 

Previously untreated 
consenting adult 
patients (≥ 18 years) 
with H. pylori 
infection (n = 396) 
 
Exclusions: 
pregnancy; DM; 
neoplastic diseases; 
coagulopathies; 
hepatic, renal, or 
cardiorespiratory 
diseases; previous 
gastric surgery; 
allergy to study 
medications 

RBC (n = 66) 
14 days of: 
Amoxicillin: 
(2x1g/day) 
Clarithromycin: 
(2x500mg/day) 
Ranitidine 
bismuth citrate: 
(2x400mg/day) 

All receive 14 
days of: 
Amoxicillin: 
(2x1g/day) 
Clarithromycin: 
(2x500mg/day) 
AND 
OAC (n = 66) 
Omeprazole: 
(2x20mg/day) 
LAC (n = 66) 
Lansoprazole: 
(2x30mg/day) 
RAC (n = 66) 
Rabeprazole: 
(2x20mg/day) 
PAC (n = 66) 
Pantoprazole: 
(2x40mg/day) 
EsAC (n = 66) 
Esomeprazole: 
(2x40mg/day) 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) (ITT and PP 
analysis) 
• Compliance 

Demir et al., 201011 

2 arm RCT 
 
Location: 
Turkey 
 
FU: 6 
weeks 

Previously untreated 
type 2 DM (n = 148) 
and previously 
untreated non-DM 
patients (n = 48) with 
H. pylori infection 
(rapid urease test 
and histology) and 
gastrointestinal 
symptoms 
(total n = 196) 
 
Exclusions: PPIs, 
H2-receptor 
antagonists, 
bismuth, prokinetic 
drugs, NSAIDs, 
aspirin, antibiotics 
within two months 
prior; alcoholism; 
previous gastric 

PBTM-DM (n = 
44) 
14 days of: 
Pantoprazole: 
(2x40mg/day) 
Tetracycline: 
(4x500mg/day) 
Metronidazole: 
(2x500mg/day) 
BSC: 
(2x400mg/day) 
 
PBTM-non-DM 
(n = 48) 
14 days of: 
Pantoprazole: 
(2x40mg/day) 
Tetracycline: 
(4x500mg/day) 
Metronidazole: 
(2x500mg/day) 

STT-DM (n = 
45) 
14 days of: 
Pantoprazole: 
(2x40mg/day) 
Clarithromycin: 
(2x500mg/day) 
Amoxicillin: 
(2x1g/day) 
 
 

• Proportion of 
patients with 
successful H. pylori 
infection eradication 
(UBT) (ITT and PP 
analysis) 
• Gastrointestinal 
symptoms (LDQ) 
• Adverse events 
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Table A2.2:  Summary of Study Characteristics of Included RCTs 
Study 
Design, 
Location, 
Follow-up 

Patient 
Characteristics, 
Sample Size 

Intervention Comparator(s) Outcomes 

surgery; congestive 
heart failure; liver 
cirrhosis; chronic 
renal failure; 
malignancy; 
pregnancy; active 
infection 

BSC: 
(2x400mg/day) 
 

BCQT=bismuth-containing quadruple therapy; BSS=bismuth subsalicylate; BCS=bismuth subcitrate; 
CT=concomitant therapy; DM=diabetes mellitus; DOX=doxycycline; FU=follow-up; GI=gastrointestinal; ITT=intention-
to-treat; LDQ=Leeds Dyspepsia Questionnaire; LTT=levofloxacin triple therapy; MAOI=monoamine oxidase 
inhibitors; MTT=moxifloxacin triple therapy; NSAID=non-steroidal anti-inflammatory drugs; PP=per-protocol; 
PPI=proton pump inhibitor; RBC=ranitidine bismuth citrate; SET=sequential therapy; STT=standard triple therapy; 
TTT=tetracycline triple therapy; UBT=

13
C urea breath test; 
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Table A2.1:  Summary of Study Characteristics of Included Guidelines 
Origin, 
Publicat
ion Date 

Interventions of 
Interest 

Evidence Levels and Recommendation 
Grading 

Target 
Population 

Guidelines 

ISG and ISDE 201513 
Italy 
 
July 
2015 

H. pylori infection 
management 
 
Recommendations 
for bismuth include 
use for H. pylori 
eradication as an 
alternative second-
line therapy 

Levels of Evidence: 
1a: SR of RCTs 
1b: RCT with narrow CI 
1c: RCT with risk of bias 
2a: SR of cohort studies 
2b: Individual cohort studies or low-quality 

RCT 
2c: non-controlled cohort studies 
3a: SR of case-control studies 
3b: case-control study 
4: case series or poor quality cohort or 

case-control studies 
5: expert opinion 

 
Grades of Recommendation: 
A: Based upon Level 1 evidence 
B: Based upon Level 2 or 3 evidence 
C: Based upon Level 4 evidence 
D: Based upon Level 5 evidence 

Physicians in 
Italy 

University of Texas at Austin, School of Nursing, 201340 
School 
of 
Nursing, 
Austin 
TX 
 
May 
2013 

H. pylori treatment 
regimens in non-
pregnant adults in 
primary care 
 
Recommendations 
for bismuth include 
use for H. pylori 
eradication as first 
and second-line 
treatment 
alternative 

Levels of Evidence: 
High: Based upon well designed and 

conducted studies in primary care 
populations 
Moderate: Based upon studies limited by 
size, quality, generalizability, or coherence 
Low: Based upon insufficient evidence 

 
Grade of Recommendations: 
A: High certainty of substantial benefit 
B: High certainty of moderate benefit and 

moderate certainty of substantial benefit 
C: Moderate certainty of small benefit 
D: Not recommended 
I: Insufficient evidence 

Advanced 
practice 
nurses, 
pharmacists, 
physician 
assistants, 
physicians 

ESPGHAN and NASPGHAN Guidelines, 20117 
Europea
n and 
North 
America
n 
Societie
s 
 

H. pylori treatment 
regimens in 
children 
 
Recommendations 
for bismuth include 
use for H. pylori 
eradication as first-

Grades of Evidence: 
High: Further research is unlikely to change 

our confidence in the estimate of effect. 
Moderate: Further research is likely to have 

an important influence on our confidence in 
the estimate of effect and may change the 
estimate. 
Low: Further research is very likely to have 

NR 
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Table A2.1:  Summary of Study Characteristics of Included Guidelines 
Origin, 
Publicat
ion Date 

Interventions of 
Interest 

Evidence Levels and Recommendation 
Grading 

Target 
Population 

March 
2011 

line treatment 
alternative and 
addition to 
treatment that has 
failed 

an important influence on our confidence in 
the estimate of effect and may change the 
estimate. 
Very Low: Any estimate of effect is 

uncertain 
ESPGHAN=European Society for Pediatric Gastroenterology, Hepatology, and Nutrition; 
ISDE=Italian Society of Digestive Endoscopy; ISG=Italian Society of Gastroenterology; MA= 
meta-analysis; NASPGHAN=North American Society for Pediatric Gastroenterology, 
Hepatology, and Nutrition; NR=not reported; RCT=randomized controlled trial; SR=systematic 

review; 
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APPENDIX 3:  Summary of Critical Appraisal 
 
Table A3.1:  Summary of Critical Appraisal of Included SRs and MAs using AMSTAR 

tool22 

Strengths Limitations 

Diarrhea 

Heather et al., 20152 
• Literature search, inclusion, exclusion 
methodology provided 
• Data extraction methodology provided 
• Study inclusion and exclusion quantities 
reported 
• Included studies assessed for methodological 
quality 
• Research objective and patient population 
defined 
• Tabulated study characteristics 
• Examined adverse events 
• Quantified conclusions 
• Statement of no COI 

• Study selection and data extraction not 
done in duplicate 
• No assessment of publication bias 
• No meta-analysis 
 

H. Pylori 

Lee et al., 2015
15 

• Literature search, inclusion, exclusion 
methodology provided 
• Data extraction methodology provided 
• Study selection and data extraction done in 
duplicate by independent reviewers 
• Statistical methods reported 
• PRISMA flowchart of study inclusion and 
exclusion 
• Included studies assessed for methodological 
quality 
• Research objective and patient population 
defined 
• Tabulated study characteristics 
• Examined adverse events 
• Quantified conclusions 
• Analyzed pooled results - meta-analysis 
• Examined study heterogeneity 
• Statement of no COI 

• No assessment of publication bias 

Gatta et al., 2013
12

 

• Literature search, inclusion, exclusion 
methodology provided 
• Study selection and data extraction done in 
duplicate by independent reviewers 
• Statistical methods reported 
• PRISMA flowchart of study inclusion and 
exclusion 
• Assessment of publication bias 
• Included studies assessed for methodological 

• Some data available only in 
supplementary material 
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Table A3.1:  Summary of Critical Appraisal of Included SRs and MAs using AMSTAR 
tool22 

Strengths Limitations 

quality 
• Research objective and patient population 
defined 
• Tabulated study characteristics 
• Examined adverse events 
• Quantified conclusions 
• Examined study heterogeneity 
• COI statement provided 
Zullo et al, 201220 

• Literature search and inclusion methodology 
provided 
• Data extraction done in duplicate by 
independent reviewers 
• Statistical methods reported 
• Defined research objective 
• Examined adverse events 
• Quantified conclusions 
• Statement of no COI 

• No literature exclusion criteria provided 
• Unclear if non-randomized and/or 
uncontrolled studies were included 
• Study selection by one reviewer 
• Study inclusion and exclusion quantities 
not reported 
• Included studies not assessed for quality 
• Patient population not defined 
• No summary of individual study 
characteristics 
• No assessment of publication bias 

Vererito et al., 2013
25

 
• Literature search, inclusion, exclusion 
methodology provided 
• Data extraction methodology provided 
• Statistical methods reported 
• Study selection and data extraction done in 
duplicate by independent reviewers 
• PRISMA flowchart of study inclusion and 
exclusion 
• Publication bias analysis conducted 
• Tabulated study characteristics 
• Examined adverse events 
• Quantified conclusions 
• Analyzed pooled results - meta-analysis 
• Examined study heterogeneity 
• COI statement provided 

• Included studies not assessed for quality 
 

Wu et al., 201126 
• Literature search, inclusion, exclusion 
methodology provided 
• Data extraction methodology provided 
• Study selection and data extraction done in 
duplicate by independent reviewers 
• Statistical methods reported 
• PRISMA flowchart of study inclusion and 
exclusion 
• Publication bias and sensitivity analysis 
conducted 

• No major limitations 
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Table A3.1:  Summary of Critical Appraisal of Included SRs and MAs using AMSTAR 
tool22 

Strengths Limitations 

• Included studies assessed for methodological 
quality 
• Research objective and patient population 
defined 
• Tabulated study characteristics 
• Examined adverse events 
• Quantified conclusions 
• Analyzed pooled results - meta-analysis 
• Examined study heterogeneity 
• Statement of no COI 

Li et al., 201027 
• Literature search, inclusion, exclusion 
methodology provided 
• Data extraction methodology provided 
• Statistical methods reported 
• Study selection and data extraction done in 
duplicate by independent reviewers 
• PRISMA flowchart of study inclusion and 
exclusion 
• Research objective and patient population 
defined 
• Tabulated study characteristics 
• Examined adverse events 
• Quantified conclusions 
• Analyzed pooled results - meta-analysis 
• Examined study heterogeneity 
• Statement of no COI 

• Assessment of included study quality 
unclear 
• Publication bias assessment not 
conducted 

Luther et al., 201017 
• Literature search, inclusion, exclusion 
methodology provided 
• Data extraction methodology provided 
• Statistical methods reported 
• Study selection and data extraction done in 
duplicate by independent reviewers 
• PRISMA flowchart of study inclusion and 
exclusion 
• Research objective and patient population 
defined 
• Tabulated study characteristics 
• Examined adverse events 
• Quantified conclusions 
• Analyzed pooled results - meta-analysis 
• Examined study heterogeneity 
• Publication bias analysis conducted 
• COI statement provided 

• Included studies not assessed for quality 
 

COI=conflict of interest; PRISMA=Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses; 
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Table A3.2:  Summary of Critical Appraisal of Included RCTs using Downs and Black 

checklist23 

Strengths Limitations 
Randomized Controlled Trials 

Ciccaglione et al., 20155 
• Patient characteristics tabulated 
• Statistical methods described 
• Randomization methodology described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Discussion on study limitations 
• Adverse events quantified 
• Provided ITT analysis 
• Statement of no COI 

• Small single center study 
• No statistical power calculation to 
determine sample size 
• No patient recruitment data 
• Patient characteristics not evaluated for 
significant differences 
• Open-label study - no blinding or allocation 
concealment 
• No methodology for collecting adverse 
event data 

Gungor et al., 201528 
• Some patient recruitment data 
• Patient characteristics tabulated - no 
statistically significant differences between 
groups 
• Statistical methods described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Discussion on study limitations 
• Adverse events discussed and quantified 
• Provided ITT analysis 
• Statement of no COI 

• Single center study 
• No statistical power calculation to 
determine sample size 
• Unclear if the study was an open-label 
study - no blinding or allocation 
concealment mentioned 
• Randomization methodology not described 
• Inconsistent diagnostic methods for patient 
eligibility 
 

Mokhtare et al., 201518 

• CONSORT diagram 
• Patient characteristics tabulated - no 
statistically significant differences between 
groups 
• Randomization methodology described 
• Statistical methods described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Statistical power determined a priori, based on 
pilot study, to determine sample size 
• Discussion on study limitations 
• Provided ITT analysis 
• Adverse events discussed and quantified 

• Single center study 
• Unclear if the study was an open-label 
study - no blinding or allocation 
concealment mentioned 
• No COI statement 

Yang et al., 2015
29 

• Patient characteristics tabulated - no 
statistically significant differences between 
groups 
• Allocation concealment methodology 

• Single center study 
• No patient recruitment data 
• No statistical power calculation to 
determine sample size 
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Table A3.2:  Summary of Critical Appraisal of Included RCTs using Downs and Black 
checklist23 

Strengths Limitations 
Randomized Controlled Trials 

described 
• Statistical methods described 
• Randomization methodology described 
• Role of blinded investigators outlined 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Comprehensive discussion on study limitations 
• Adverse events discussed and quantified 
• Provided ITT analysis 
• Statement of no COI 

 

Liao et al., 2015
16 

• CONSORT diagram 
• Role of blinded investigators outlined 
• Statistical methods described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Discussion on study limitations 
• Provided ITT analysis 
• Adverse events discussed and quantified 
• COI statement 

• Single center study 
• Patient characteristics not provided 
however it was reported there were no 
significant differences 
• Randomization methodology not described 
• Allocation concealment methodology not 
described 
• No statistical power calculation to 
determine sample size 

Jheng et al., 201514 

• Multicenter study 
• CONSORT diagram 
• Patient characteristics tabulated - no 
statistically significant differences between 
groups 
• Statistical methods described 
• Statistical power calculation provided 
• Randomization methodology described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Provided ITT analysis 
• Discussion on study limitations 
• Adverse events discussed and quantified 
• Statement of no COI 

• Allocation concealment methodology not 
described 
• Unclear if there was any blinding 

Momeni et al., 2014
30 

• Patient characteristics tabulated - no 
statistically significant differences between 
groups 
• Statistical methods described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 

• Single center study 
• No patient recruitment data 
• Randomization methodology not described 
• Allocation concealment methodology not 
described 
• Unclear role of blinded investigators 
• No statistical power calculation to 
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Table A3.2:  Summary of Critical Appraisal of Included RCTs using Downs and Black 
checklist23 

Strengths Limitations 
Randomized Controlled Trials 

• Adverse events mentioned 
• Discussion on study limitations 
• Statement of no COI 

determine sample size 
• No ITT analysis 
• No methodology for collecting adverse 
event data 

Xie et al., 201419 

• Large multicenter study 
• CONSORT diagram 
• Patient age and sex tabulated - no statistically 
significant differences between groups 
• Statistical methods described 
• Randomization methodology not described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Provided ITT analysis 
• Adverse events discussed and quantified 

• Unclear if the study was an open-label 
study - no blinding or allocation 
concealment mentioned 
• No statistical power calculation to 
determine sample size 
• No discussion of study limitations 
• No COI statement 

Hosseini et al., 201431 
• Patient age and mean time since transplant 
reported - no statistically significant differences 
between groups 
• Defined patient eligibility (no exclusion criteria) 
• Clearly defined intervention 
• Clearly defined outcomes 
• Adverse events mentioned 
• Study size limitation acknowledged 

• Single center study 
• No patient recruitment data 
• Unclear if the study was an open-label 
study - no blinding or allocation 
concealment mentioned 
• Randomization methodology not described 
• No methodology for collecting adverse 
event data 
• No statistical power calculation to 
determine sample size 
• No COI statement 

Liu et al., 20148 
• CONSORT diagram 
• Patient characteristics tabulated - no 
statistically significant differences between 
groups 
• Allocation concealment methodology 
described 
• Statistical methods described 
• Randomization methodology described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Statistical power determined a priori, based on 
published data, to determine sample size 
• Provided ITT analysis 
• Comprehensive discussion on study limitations 
• Adverse events discussed and quantified 
• Statement of no COI 

• Single center study 
• Open-label study - no blinding 
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Table A3.2:  Summary of Critical Appraisal of Included RCTs using Downs and Black 
checklist23 

Strengths Limitations 
Randomized Controlled Trials 

Avsar et al., 201310 

• Multicenter study 
• Study algorithm diagram with loss to follow-up 
tabulated 
• Patient characteristics tabulated 
• Statistical methods described 
• Randomization methodology described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Provided ITT analysis 
• Statistical power determined a priori, based on 
assumptions of efficacy, to determine sample 
size 
• Comprehensive discussion on study limitations 
• Adverse events discussed and quantified 

• Statistical test of patient baseline 
characteristics not provided 
• Unclear role of blinded investigators 
• Unclear if the study was an open-label 
study - no blinding of outcome assessment 
or allocation concealment mentioned 
• Statistical power assumption regarding 
efficacy not observed in findings 
• No COI statement 

Kim et al., 201332 

• CONSORT diagram 
• Patient characteristics tabulated - no 
statistically significant differences between 
groups 
• Statistical methods described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Long-term follow-up 
• Comprehensive discussion on study limitations 
• Statement of no COI 

• Single center study 
• Randomization compromised by patient 
preference for treatment group 
• Inconsistent diagnostic methods for 
outcome evaluation 
• Randomization methodology not described 
• No ITT analysis provided 
• Unclear if the study was an open-label 
study - no blinding or allocation 
concealment mentioned 
• No statistical power calculation to 
determine sample size 
• No examination of adverse events 

Liao et al., 201337 
• CONSORT diagram 
• Patient characteristics tabulated 
• Allocation concealment methodology 
described 
• Statistical methods described 
• Randomization methodology described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Statistical power determined a priori, based on 
assumptions of efficacy 
• Provided ITT analysis 
• Adverse events discussed and quantified 

• Single center study 
• Patient characteristics not evaluated for 
significant differences 
• Inconsistent diagnostic methods for patient 
eligibility 
• Open-label study - no blinding 
• No discussion of study limitations 
• Statement of potential COI 
 

Moon et al., 201334 
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Table A3.2:  Summary of Critical Appraisal of Included RCTs using Downs and Black 
checklist23 

Strengths Limitations 
Randomized Controlled Trials 

• Multicenter study 
• CONSORT diagram 
• Patient characteristics tabulated - no 
statistically significant differences between 
groups 
• Statistical methods described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Statistical power determined a priori, based on 
efficacy and dropout rate assumptions used to 
determine sample size 
• Provided ITT analysis 
• Comprehensive discussion on study limitations 
• Adverse events discussed and quantified 
• Statement of no COI 

• Open-label study - no blinding or allocation 
concealment 
• Randomization methodology not described 
 

Vafaeimanesh et al., 201335 
• Patient characteristics tabulated - no 
statistically significant differences between 
groups 
• Statistical methods described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
 

• Single center study 
• Limited patient recruitment data 
• Randomization methodology not described 
• Unclear role of blinded investigators 
• No statistical power calculation to 
determine sample size 
• No adverse event data or discussion 
• Allocation concealment methodology not 
described 
• No ITT analysis 
• No discussion of study limitations 
• No COI statement 

Seyedmajidi et al., 201336 

• Patient characteristics tabulated - no 
statistically significant differences between 
groups 
• Statistical methods described 
• Randomization methodology described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Adverse events discussed and quantified 
• Statement of no COI 

• Single center study 
• Limited patient recruitment data 
• Allocation concealment methodology not 
described 
• Unclear role of blinded investigators 
• No statistical power calculation to 
determine sample size 
• No ITT analysis 
• No discussion of study limitations 
 

Hong et al., 2012
33 

• Patient characteristics tabulated - no 
statistically significant differences between 
groups 
• Statistical methods described 
• Clearly defined intervention 

• Single center study 
• No patient recruitment data 
• Patients described as children however 
this was not defined 
• Randomization methodology not described 
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Table A3.2:  Summary of Critical Appraisal of Included RCTs using Downs and Black 
checklist23 

Strengths Limitations 
Randomized Controlled Trials 

• Clearly defined outcomes 
• No patients lost to follow-up 
• Adverse events reported 
 

• Unclear if the study was an open-label 
study - no blinding or allocation 
concealment mentioned 
• No statistical power calculation to 
determine sample size 
• Inconsistent outcome assessment method 
• No discussion of study limitations 
• No COI statement 

Liang et al., 20123 
• Multicenter study 
• CONSORT diagram 
• Patient characteristics tabulated - no 
statistically significant differences between 
groups 
• Allocation concealment methodology 
described 
• Statistical methods described 
• Randomization methodology described 
• Statistical power determined a priori, based on 
efficacy assumptions, to determine sample size 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Provided ITT analysis 
• Comprehensive discussion on study limitations 
• Adverse events discussed and quantified 
• Statement of no COI 

• Open-label study - no blinding 
• Pharmaceutical industry supported study 

Ciccaglione et al., 20124 

• Patient characteristics tabulated  
• Statistical power determined a priori, based on 
assumed efficacy, to determine sample size 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Provided ITT analysis 
• Discussion on study limitations 
• Adverse events reported 
 

• Single center study 
• No patient recruitment data 
• Patient characteristics not evaluated for 
significant differences 
• Unclear if the study was an open-label 
study  
• Allocation concealment methodology not 
described 
• Randomization methodology not described 
• No methodology for collecting adverse 
event data 
• No COI statement 

Chuah et al., 2012
9 

• CONSORT diagram 
• Patient characteristics tabulated 
• Allocation concealment methodology 
described 
• Statistical methods described 

• Single center study 
• Patient characteristics not evaluated for 
significant differences 
• No statistical power calculation to 
determine sample size 
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Table A3.2:  Summary of Critical Appraisal of Included RCTs using Downs and Black 
checklist23 

Strengths Limitations 
Randomized Controlled Trials 

• Randomization methodology described 
• Role of blinded investigators outlined (double-
blind study) 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Provided ITT analysis 
• Discussion on study limitations 
• Adverse events discussed and quantified 
• Statement of no COI 

 

Kadayifci et al., 201238 

• Patient recruitment data reported 
• Patient characteristics tabulated - no 
statistically significant differences between 
groups 
• Statistical methods described 
• Statistical power determined a priori, based on 
efficacy and dropout assumptions, to determine 
sample size 
• Randomization methodology described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Provided ITT analysis 
• Adverse events discussed and quantified 

• Single center study 
• Open-label study - no blinding or allocation 
concealment 
• No discussion of study limitations 
• No COI statement 
 

Fakheri et al., 20126 
• CONSORT diagram 
• Patient characteristics tabulated - no 
statistically significant differences between 
groups 
• Statistical methods described 
• Randomization methodology described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Statistical power determined a priori, based on 
efficacy and dropout assumptions, to determine 
sample size 
• Provided ITT analysis 
• Discussion on study limitations 
• Adverse events discussed and quantified 

• Single center study 
• Unclear if the study was an open-label 
study - no blinding of patients or 
investigators mentioned 
• Allocation concealment methodology not 
described 
• No COI statement 
 

Alkim et al., 201139 
• Patient recruitment data provided 
• Patient characteristics tabulated - no 
statistically significant differences between 
groups 

• Single center study 
• No statistical power calculation to 
determine sample size 
• No discussion of study limitations 
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Table A3.2:  Summary of Critical Appraisal of Included RCTs using Downs and Black 
checklist23 

Strengths Limitations 
Randomized Controlled Trials 

• Allocation concealment methodology 
described 
• Statistical methods described 
• Randomization methodology described 
• Role of blinded investigators outlined 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Provided ITT analysis 
• Statement of no COI 

• No adverse event data or discussion 
 

Demir et al., 201011 

• CONSORT diagram 
• Patient characteristics tabulated - limited 
statistically significant differences between 
groups 
• Allocation concealment methodology 
described 
• Statistical methods described 
• Randomization methodology described 
• Clearly defined patient eligibility 
• Clearly defined intervention 
• Clearly defined outcomes 
• Provided ITT analysis 
• Adverse events discussed and quantified 
• Discussion on study limitations 

• Single center study 
• Open-label study - no blinding 
• No statistical power calculation to 
determine sample size 
• No COI statement 

BCQT=bismuth-containing quadruple therapy; BSS=bismuth subsalicylate; CT=concomitant 
therapy; ITT=intention-to-treat; LTT=levofloxacin-based triple therapy; MTT=moxifloxacin-
based triple therapy; PP=per-protocol; SET=sequential therapy; STT=standard triple therapy 
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Table A3.3:  Summary of Critical Appraisal of Included Guidelines 

Strengths Limitations 
Guidelines 

ISG and ISDE 201513 

• Recommendations regarding bismuth for 
H. pylori management 
• Clear scope 
• Defined goals 
• Explicitly stated target audience 
• Review process for recommendations 
• Guideline updating outlined 
• Levels of evidence and grades of 
recommendations linked 
• Supporting evidence linked to 
recommendations 
• Management flowchart provided 
• Acknowledgement of resource limitations 
in implementation 
• Statement of no COI 

• No methodology provided for systematic 
literature search 
• Recommendations do not distinguish between 
multiple equivalent options for 1st and 2nd line 
therapies 
• Grade of recommendations do not always follow 
the set criteria 
• Limited stakeholder representation during 
guideline development 
• No guidance for implementation of 
recommendations 
• No suggestions for future research 

University of Texas at Austin, School of Nursing, 201340 

• Recommendations regarding bismuth for 
H. pylori management 
• Clear scope 
• Defined goals 
• Explicitly stated target audience 
• Supporting evidence linked to 
recommendations 
• Literature search methodology provided 
• Brief mention of limitations 
• Statement of no COI 

• No defined literature selection and exclusion 
criteria 
• Limited methods for guideline review, updating, 
or implementation 
• Limited stakeholder representation during 
guideline development 
• Ambiguity in levels of evidence and grades of 
recommendations 
• No suggestions for future research 

ESPGHAN and NASPGHAN Guidelines, 20117 

• Recommendations regarding bismuth for 
H. pylori management 
• Clear scope 
• Defined goals 
• Guideline development methodology 
described 
• Some stakeholder representation during 
guideline development 
• Systematic literature search 
• Defined literature selection and 
exclusion criteria 
• Discussion of gaps in evidence 
• Management flowchart provided 
• Statement of no COI 

• No explicitly stated target audience 
• Recommendation grade not linked to evidence 
level 
• Ambiguity in levels of evidence 
• Limited information on guideline review, 
updating, and implementation 
 
 

ESPGHAN=European Society for Pediatric Gastroenterology, Hepatology, and Nutrition; 
ISDE=Italian Society of Digestive Endoscopy; ISG=Italian Society of Gastroenterology; 
NASPGHAN=North American Society for Pediatric Gastroenterology, Hepatology, and 

Nutrition;  
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APPENDIX 4:  Summary of Findings 

 
Table A4.1:  Summary of Findings of Included SRs and MAs 

Main Relevant Study Findings Author’s Conclusions 

Diarrhea 

Heather et al., 20152 
Clinical Effectiveness 
Frequency of loose stools 4 to 24 hours post treatment 

BSS (30mL every 30min for 8 doses) vs placebo (p < 0.05) (1 
RCT) 
BSS    109 
placebo   165 
 
BSS (60mL every 30min for 8 doses) vs placebo (p < 0.05) (1 
RCT) 
BSS    39 
placebo   77 
 
BSS vs Loperamide (p < 0.0004) (1 RCT) 
BSS    2.4 
Loperamide   1.5 
 
Frequency of loose stools 0 to 4 hours post treatment 

BSS vs Loperamide (p < 0.0004) (1 RCT) 
BSS    1.3 
Loperamide   0.9 
 
Frequency of loose stools 24 to 48 hours post treatment 

BSS vs Loperamide (p < 0.05) (1 RCT) 
BSS    1.0 
Loperamide   0.8 
 
Duration of diarrhea 

BSS vs placebo in West Africa (hours) (p < 0.01) (1 RCT) 
BSS    25.8 
placebo   34.5 
 
BSS vs placebo in Mexico (hours) (p = 0.02) (1 RCT) 
BSS    24.2 
placebo   31.4 
 
Time to last unformed stool 
BSS vs Loperamide (hours) (p = 0.001) (1 RCT) 
BSS    13.9 
Loperamide   3.4 
 
Adverse Events 
Black tongue 

BSS vs placebo (1 RCT) 

Clinical Effectiveness 

“There is evidence that 
bismuth is more effective than 
placebo, but less effective than 
loperamide. However, given 
the modest benefit and the 
frequent dosing and large 
volume required if using the 
liquid formulation, bismuth is a 
little-used clinical treatment 
option.” (pp. 11) 
 
Adverse Events 

“Bismuth subsalicylate is 
associated with frequent minor 
adverse effects such as black 
tongue or black stools.” (pp. 
10) 
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Table A4.1:  Summary of Findings of Included SRs and MAs 
Main Relevant Study Findings Author’s Conclusions 

BSS    22% 
placebo   4% 
 
Black stools 

BSS vs placebo (1 RCT) 
BSS    69% 
placebo   11% 
H. Pylori 

Lee et al., 201515 
Clinical Effectiveness 
H. pylori Eradication Rate 

BCQT vs STT using ITT analysis (1 RCT) 
OR (95% CI): 0.68 (0.32, 1.45) 
OR < 1 favours BCQT 
 
BCQT vs STT using PP analysis (1 RCT) 
OR (95% CI): 1.00 (0.38, 2.64) 
OR < 1 favours BCQT 
 
BCQT vs LTT using ITT analysis (1 RCT) 
OR (95% CI): 0.90 (0.36, 2.24) 
OR > 1 favours BCQT 
 
BCQT vs LTT using PP analysis (1 RCT) 
OR (95% CI): 1.48 (0.55, 3.99) 
OR > 1 favours BCQT 
 
BCQT vs MTT using ITT analysis 2nd line therapy (2 RCTs) 
OR (95% CI): 0.65 (0.26, 1.62) (I2 = 60%) 
OR > 1 favours BCQT 
 
BCQT vs MTT using PP analysis 2nd line therapy (2 RCTs) 
OR (95% CI): 1.02 (0.27, 3.85) (I2 = 63%) 
OR > 1 favours BCQT 
 
Adverse Events 
Frequency of adverse events 

BCQT vs STT 
NS 
 
BCQT vs LTT for 2nd line therapy (p = 0.03) (1 RCT) 
BCQT    31.4% 
LBT    10.0% 
 
BCQT vs MTT for 2nd line therapy (2 RCTs) 
OR (95% CI): 0.23 (0.12, 0.44) (I2 = 60%) 
OR > 1 favours more events with BCQT  
 

Clinical Effectiveness 

“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.” (pp. 
1007) 
 
“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, BCQT can be 
recommended. As an 
alternative, BCQT can be rec-
ommended for first-line 
therapy. After failure of BCQT, 
SET is recommended.” (pp. 
1007)  
 
Adverse Events 

“The incidence of common ad-
verse events was similar 
between the STT group and 
BCQT group.” (pp. 1004) 
 
“LTT was better tolerated than 
BCQT, with a lower incidence 
of adverse events (10.0% vs. 
31.4%, P=0.03).” (pp. 1004)  
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Gatta et al., 201312 
Clinical Effectiveness 
H. pylori Eradication Rate 
BCQT vs SET (5 RCTs) 
RR (95% CI): 1.01 (0.95, 1.06) (I2 = 21.1%) 
RR < 1 favours BCQT 
 
Adverse Events 
Frequency of Adverse Events 

BCQT vs SET (5 RCTs) 
RR (95% CI): 1.08 (0.71, 1.63) (I2 = 25.5%) 
RR < 1 favours BCQT 

Clinical Effectiveness 

“When the comparison 
was made with triple therapy 
lasting 14 days and with 
bismuth based and non-
bismuth based quadruple 
therapies, the sequential 
regimen was not significantly 
superior to any of these 
treatments.” (pp. 8) 
 
Adverse Events 

“The pooled relative risk was 
1.08 (0.71 to 1.63), indicating 
no significant difference…” (pp. 
4) 

Zullo et al, 201220 
Clinical Effectiveness 
H. pylori Eradication Rate 
RBC + furazolidone + 1 antibiotic (%(95%CI) (1 study) 
ITT analysis   91.6% (86.7, 96.6) 
PP analysis   94.8% (90.8, 98.8) 
 
Bismuth salt + furazolidone + 1 antibiotic + PPI (%(95%CI) 
(11 studies) 
ITT analysis   75.3% (72.9, 77.7) 
PP analysis   78.3% (76.1, 80.4) 
 
Adverse Events 

NR - no bismuth related adverse events reported 
 

Clinical Effectiveness 

“Our data failed to confirm the 
results of previous studies 
reporting a high efficacy with 
either a combination with 
bismuth salts or prolonged 
therapy, furazolidone dose 
being identified as the solely 
independent factor predicting 
eradication.” (pp. 8) 
 
“… the highest cure rate were 
achieved following either a 
proton pump inhibitor-based 
quadruple therapy (96.3%) or 
ranitidine 
bismuth citrate-based triple 
therapy (91.6%)…” (pp. 5) 
 
Adverse Events 

NR 

Vererito et al., 2013
25

 
Clinical Effectiveness 
H. pylori Eradication Rate 

BCQT vs STT all treatments (12 RCTs) 
RD (95% CI): 0.059 (0.130, -0.012) 
RD > 0 favours BCQT 
 

BCQT vs STT 7 day treatment (5 RCTs) 

Clinical Effectiveness 

“… the 10-day 
BCQT is more effective than 
the 7-day STT as a first-line 
therapy for H. pylori infection, 
whereas BCQT and STT, 
both taken for 7 or 10 days, 
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RD (95% CI): 0.015 (0.075, -0.046) 
RD > 0 favours BCQT 
 
BCQT vs STT 10 - 14 day treatment (5 RCTs) 
RD (95% CI): 0.034 (0.144, -0.075) 
RD > 0 favours BCQT 
 
10 days BCQT vs 7 days STT treatment (2 RCTs) 
RD (95% CI): 0.249 (0.318, 0.0180) 
RD > 0 favours BCQT 
 
BCQT vs STT Eastern Hemisphere (7 RCTs) 
RD (95% CI): 0.052 (0.160, -0.056) 
RD > 0 favours BCQT 
 
BCQT vs STT Western Hemisphere (4 RCTs) 
RD (95% CI): 0.032 (0.091, -0.026) 
RD > 0 favours BCQT 
 
BCQT vs STT for dyspeptic symptoms (3 RCTs) 
RD (95% CI): 0.165 (0.286, 0.044) 
RD > 0 favours BCQT 
 
BCQT vs STT for non-ulcer dyspepsia (3 RCTs) 
RD (95% CI): 0.138 (0.265, 0.011) 
RD > 0 favours BCQT 
 
BCQT vs STT for active peptic ulcer (5 RCTs) 
RD (95% CI): -0.059 (0.029, -0.148) 
RD > 0 favours BCQT 
 
STT in the presence of clarithromycin resistance (4 RCTs) 
Resistant   14% 
Sensitive   88% 
 
BCQT in the presence of metronidazole resistance (4 RCTs) 
Resistant   84.2% 
Sensitive   92% 
 
BCQT vs STT in the presence of simultaneous metronidazole 
and clarithromycin resistance (2 RCTs (n = 31)) 
RD (95% CI): 26.52 (3.43, 205.06) 
RD > 0 favours BCQT 
 
Adverse Events 

BCQT vs STT overall occurance (5 RCTs) (p = NS) 
BCQT    46% 
STT    46.3% 

yielded similar eradication 
rates. BCQT is independent of 
clarithromycin resistance 
and is at all only minimally 
affected by metronidazole 
resistance.” (pp. 41) 
 
“Relevant to BCQT, antibiotic 
dosing regimens and bismuth 
formulations varied 
considerably among trials. The 
heterogeneity in the regimens 
included in this analysis could 
have affected eradication 
rates, as increasing dose and 
duration can improve efficacy.” 
(pp. 40) 
 
Adverse Events 

“Compliance rates and side 
effects were comparable for 
both treatment regimens.” (pp. 
41) 
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Wu et al., 201126 
Clinical Effectiveness 
H. pylori Eradication Rate (2nd line therapy) 
BCQT vs MTT (7 RCTs) 
OR (95% CI): 1.89 (1.38, 2.58) (I2 = 1.4%) 
OR < 1 favours BCQT 
 
Adverse Events 
Side Effects (2nd line therapy) 

BCQT vs MTT (7 RCTs) 
OR (95% CI): 0.27 (0.18, 0.41) (I2 = 32.5%) 
OR < 1 favours more BCQT events 
 
Side Effects leading to discontinuing therapy (2nd line 
therapy) 

BCQT vs MTT (7 RCTs) 
OR (95% CI): 0.18 (0.08, 0.40) (I

2
 = 0%) 

OR < 1 favours more BCQT events 

Clinical Effectiveness and 
Adverse Events 
“In conclusion, moxifloxacin-
containing triple regimen is 
more effective and better 
tolerated than the bismuth-
containing quadruple therapy 
in the second-line treatment of 
persistent H. pylori infection. 
Moxifloxacin-containing triple 
regimen could be 
recommended as a second-
line treatment for H. pylori 
infection.” (pp. 137) 

Li et al., 2010
27 

Clinical Effectiveness 
H. pylori Eradication Rate (2nd line therapy) 

BCQT vs STT (3 RCTs) 
OR (95% CI): 0.53 (0.35, 0.80) (I2 = 0%) 
OR < 1 favours BCQT 
 
BCQT vs MTT (3 RCTs) 
OR (95% CI): 1.78 (0.98, 3.22) (I2 = 46.6%) 
OR < 1 favours BCQT 
 

BCQT vs LTT 7 day treatment (9 RCTs) 
OR (95% CI): 1.04 (0.78, 1.39) (I2 = 55.1%) 
OR < 1 favours BCQT 
 
7 days of BCQT vs 10 days of LTT (4 RCTs) 
OR (95% CI): 4.79 (2.95, 7.79) (I2 = 0%) 
OR < 1 favours BCQT 
 
BCQT vs LTT clarithromycin resistant H. pylori infection (3 
RCTs) 
OR (95% CI): 0.94 (0.39, 2.29) (I2 = 55.1%) 
OR < 1 favours BCQT 
 
Adverse Events 
Side Effects (2nd line therapy) 

BCQT vs LTT (11 RCTs) 
OR (95% CI): 0.41 (0.27, 0.61) (I2 = 46.4%) 
OR < 1 favours more BCQT events 

Clinical Effectiveness 
“In conclusion, second-
generation fluoroquinolone-
based triple therapy, especially 
10-day levofloxacin-based 
triple therapy, can be 
suggested as the regimen of 
choice for rescue therapy in 
the eradication of persistent H. 
pylori infection.” (pp. 420) 
 
“… when clarithromycin-based 
triple therapy was compared 
with bismuth-based quadruple 
therapy, we have shown that 
clarithromycin-based 
quadruple therapy appeared 
inferior to the latter.” (pp. 420) 
 
Adverse Events 

“… the levofloxacin-based 
triple therapy was simple and 
well tolerated in the present 
study.” (pp. 420) 
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Side Effects leading to discontinuing therapy (2nd line 
therapy) 

BCQT vs LTT (8 RCTs) 
OR (95% CI): 0.13 (0.06, 0.33) (I2 = 0%) 
OR < 1 favours more BCQT events 
Luther et al., 201017 
Clinical Effectiveness 
H. pylori Eradication Rate 

BCQT vs STT (9 RCTs) 
RR (95% CI): 1.00 (0.94, 1.07) (I2 = 43.9%) 
RR > 1 favours BCQT 
 
BCQT vs STT Eastern Hemisphere (6 RCTs) 
RR (95% CI): 1.011 (0.925, 1.105)(I2 = 55.2%) 
RR > 1 favours BCQT 
 
BCQT vs STT Western Hemisphere (3 RCTs) 
RR (95% CI): 0.978 (0.868, 1.102)(I2 = 28.4%) 
RR > 1 favours BCQT 
 
BCQT vs STT 7 day treatment (5 RCTs) 
RR (95% CI): 1.004 (0.933, 1.081)(I2 = 26.3%) 
RR > 1 favours BCQT 
 
BCQT vs STT 10 day treatment (3 RCTs) 
RR (95% CI): 0.936 (0.783, 1.119)(I2 = 65.2%) 
RR > 1 favours BCQT 
 
BCQT vs STT for peptic ulcer disease (6 RCTs) 
RR (95% CI): 0.959 (0.872, 1.056)(I2 = 51.6%) 
RR > 1 favours BCQT 
 
BCQT vs STT for non-ulcer dyspepsia (2 RCTs) 
RR (95% CI): 1.113 (0.969, 1.278)(I

2
 = 37.4%) 

RR > 1 favours BCQT 
 
STT in the presence of clarithromycin resistance (2 RCTs) 
Resistant   22.2% 
Sensitive   90.2% 
 
BCQT in the presence of metronidazole resistance (2 RCTs) 
Resistant   80.6% 
Sensitive   89.4% 
 
Adverse Events 

BCQT vs STT overall occurrence (7 RCTs) (p = NS) 
BCQT    35.5% 

Clinical Effectiveness 

“On the basis of our analysis, 
quadruple and triple therapies 
yielded similar eradication 
rates when used as first-line 
therapy for H. pylori infection.” 
(pp. 71) 
 
“From a practical perspective, 
it is reasonable to recommend 
bismuth quadruple or 
clarithromycin triple therapy in 
patients who are not penicillin 
allergic and have not 
previously been treated with a 
macrolide antibiotic. In a 
patient with known penicillin 
allergy or previous treatment 
with a macrolide antibiotic 
(particularly if the patient has 
received multiple courses of a 
macrolide), bismuth quadruple 
therapy would be a logical 
choice.” (pp. 72) 
 
Adverse Events 

“This analysis also confirms 
that there is no difference in 
compliance rate or the 
incidence of treatment-
associated side effects 
between quadruple and 
clarithromycin triple therapy.” 
(pp. 71) 
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STT    35.4% 
BCQT=bismuth-containing quadruple therapy; BSS=bismuth subsalicylate; CI=confidence 
interval; LTT=levofloxacin-based triple therapy; MTT=moxifloxacin-based triple therapy; 
NR=not reported; NS=not statistically different (p > 0.05); OR=odds ratio; PPI=proton pump 
inhibitor; RBC=ranitidine bismuth citrate; RCT=randomized controlled trial; RD=risk difference; 
RR=relative risk; SET=sequential therapy; STT=standard triple therapy; 
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Table A4.2:  Summary of Findings of Included RCTs 

Findings Author’s Conclusions 
Randomized Controlled Trials 

Ciccaglione et al., 20155 
Clinical Effectiveness 
H. pylori eradication rate (PP analysis) 

Group B&D contain bismuth 
A (%(95%CI)) 57.1% (28.9, 82.3)* 
B (%(95%CI)) 90.1% (78.6, 96.7)* 
C (%(95%CI)) 60.0% (32.3, 82.7)‡ 
D (%(95%CI)) 94.0% (83.5, 98.7)‡ 
 
H. pylori eradication rate (ITT analysis) 

Group B&D contain bismuth 
A (%(95%CI)) 57.1% (28.9, 82.3)† 
B (%(95%CI)) 88.5% (76.6, 95.6)† 
C (%(95%CI)) 60.0% (32.3, 82.7)¥ 
D (%(95%CI)) 92.1% (81.1, 97.8)¥ 
 
* p = 0.003 
‡ p = 0.0008 
† p = 0.007 
¥ p = 0.002 
 
Adverse Events 

No reported side effects 

Clinical Effectiveness 
“… the 10-day quadruple therapy 
consisting of a PPI, bismuth, 
amoxicillin, and DOX could be 
recommended as the first-line 
treatment of H. pylori infection in 
all areas where bismuth is 
available and particularly in those 
regions with high clarithromycin, 
metronidazole, and 
fluoroquinolones resistance.” (pp. 
394) 
 
Adverse Events 

“Side effects were absent.” (pp. 
390) 

Gungor et al., 201528 
Clinical Effectiveness 
H. pylori eradication rate (PP analysis) 

BCQT  77.5% 
STT  48.3%* 
MTT 54.2%** 
Sequential  80.7% 
Concomitant  83.7% 
 
H. pylori eradication rate (ITT analysis) 

BCQT  62% 
STT  42%* 
MTT  52%* 
Sequential  71% 
Concomitant  72% 
 
* p < 0.001 
** p < 0.01 
 
Noncompliant (n/N) (p = NS) 

BCQT  17/100 
STT  11/100 
MTT  4/100 

Clinical Effectiveness 

“The bismuth-containing 
quadruple therapy is superior to 
conventional triple therapy; 
however, the eradication rate is 
not satisfactory.” (pp. 59) 
 
Adverse Events 

“The side effect profiles were 
similar and not statistically 
significant different between all 
groups.” (pp. 59) 
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Sequential  11/100 
Concomitant  13/100 
 
Adverse Events 
Mild and moderate adverse events (n/N) (p = NS) 
BCQT  18/100 
STT  16/100 
MTT  8/100 
Sequential  10/100 
Concomitant  16/100 
 
Adverse events requiring treatment discontinuation 
(n/N) (p = NS) 
BCQT  3/100 
STT  2/100 
MTT  0/100 
Sequential  1/100 
Concomitant  1/100 
Mokhtare et al., 2015

18 
Clinical Effectiveness 
H. pylori eradication rate (PP analysis) (p = NS) 

Group A and B treatments contain bismuth 
A (%(95%CI)) 86.6% (80.5, 92.8) 
B (%(95%CI)) 82.5% (75.6, 89.4) 
C (%(95%CI)) 90.5% (85.1, 95.5) 
 
H. pylori eradication rate (ITT analysis) (p = NS) 

Group A and B treatments contain bismuth 
A (%(95%CI)) 83.7% (77.3, 90.4) 
B (%(95%CI)) 79.8% (72.6, 87.0) 
C (%(95%CI)) 84.6% (78.2, 91.1) 
 
Adverse Events 
Side effects - Nausea  

A (%) 10.5% 
B (%) 6.5% 
C (%) 16.9%* 
 
Side effects - Drug Fever  

A (%) 10.5% 
B (%) 6.5% 
C (%) 16.9%** 
 
* p = 0.031 significantly higher than other groups 
** p = 0.005 significantly higher than other groups 
 
 

Clinical Effectiveness 

“… [with the] high level of single 
and dual resistance to 
clarithromycin and metronidazole 
in developing countries, the 10-
days high dose Group C regimen 
is acceptable with a good 
effectiveness and safety profile as 
the first-line treatment regimen for 
H. pylori eradication.” (pp. 8) 
 
Adverse Events 

“In order to minimize rare serious 
adverse effects, we 
recommended one week high 
dose OAF regimen should be 
taken into consideration in other 
studies.” (pp. 8) 
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Randomized Controlled Trials 

Yang et al., 201529 
Clinical Effectiveness 
H. pylori eradication rate (PP analysis) (p < 0.01) 
BCQT  92.6% 
SET 76.1% 
 
H. pylori eradication rate (ITT analysis) (p < 0.01) 

BCQT  91.7% 
SET 74.4% 
 
Adverse Events 
Side effects (p = 0.280) 

BCQT  19.4% 
SET 13.6% 
 

Clinical Effectiveness 

“Bismuth-included quadruple 
therapy seems a better regimen, 
compared with sequential 
therapy, for the first-line treatment 
of H. pylori eradication in Chinese 
patients in terms of eradication 
rates and safety” (pp. 4) 
 
Adverse Events 

“Interestingly, adverse effects 
were reported by patients from 
both sequential and bismuth-
included quadruple therapy 
groups. The rate is reasonable 
and the difference between 2 
groups did not reach statistical 
significance.” (pp. 4) 

Liao et al., 201516 
Clinical Effectiveness 
H. pylori eradication rate (PP analysis) (p = NS) 

BCQT  88.66% 
SET 87.09% 
 
H. pylori eradication rate (ITT analysis) (p = NS) 

BCQT  85.15% 
SET 81.82% 
 
Adverse Events 
Minor side effects (p = NS) 

BCQT  6.19% 
SET 7.53% 
 

Clinical Effectiveness 

“… our study suggests that for H. 
pylori patients in the Guangdong 
province, China, ilaprazole-based 
10-d standard quadruple therapy 
does not offer an incremental 
benefit over modified sequential 
therapy, as both regimens appear 
to be effective, safe, and well-
tolerated as initial treatment 
options.” (pp. 6315) 
 
Adverse Events 

“… both treatment regimens 
appear to be effective, safe, and 
well-tolerated as initial treatment 
options.” (pp. 6311) 

Jheng et al., 2015
14

 
Clinical Effectiveness 
H. pylori eradication rate (ITT analysis) (p = 0.71) 

BCQT  92.1% 
RATM 90.2% 
 
H. pylori eradication rate (PP analysis) (p = 0.44) 

BCQT  93.3% 
RATM 89.3% 
[PP < ITT is as reported] 

Clinical Effectiveness and 
Adverse Events 

“In conclusion, the RATM 
concomitant therapy as a second-
line treatment had similar efficacy 
but more adverse events than the 
bismuth-based quadruple 
therapy. It could be an alternative 
in bismuth unavailable areas or 
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Compliance (p = 0.97) 

BCQT  96.8% 
RATM 96.7% 
 
Adverse Events 
Minor side effects (p = 0.02) 

BCQT  22.2% 
RATM 42.6% 

where intolerance to bismuth is 
noted. Further randomized study 
is needed to investigate the 
influence of secondary antibiotic 
resistances on the treatment 
effects.” (pp. 5) 

Momeni et al., 201430 
Clinical Effectiveness 
H. pylori eradication rate (p = NS) 

BCQT  56.7% 
LicoriceQT 66.7% 
 
Adverse Events 

No side effects caused discontinuation of treatment 
 

Clinical Effectiveness and 
Adverse Events 

“Licorice is a safe, inexpensive 
and effective agent for H. pylori 
eradication in quadruple regimen, 
so we could use it in some 
conditions such as ones with 
intolerance or contraindication of 
Bismuth use.” (pp. 7) 

Xie et al., 201419 
Clinical Effectiveness 
H. pylori eradication rate (ITT analysis) 

Group 1 (7 day) 74.4% 
Group 2 (7 day w/ bismuth) 82.8% 
Group 3 (14 day) 78.9% 
Group 4 (14 day w/ bismuth) 86.1%* 
 
* p = 0.033 vs Group 1  
 
H. pylori eradication rate (PP analysis) 

Group 1 (7 day) 81.2% 
Group 2 (7 day w/ bismuth) 89.2% 
Group 3 (14 day) 85.5% 
Group 4 (14 day w/ bismuth) 92.3%* 
 
* p = 0.018 vs Group 1 
 
Adverse Events 

Group 1 (7 day) 8.3% 
Group 2 (7 day w/ bismuth) 8.9% 
Group 3 (14 day) 8.3% 
Group 4 (14 day w/ bismuth) 9.4%* 
 
* p = NR 

Clinical Effectiveness 

“In conclusion, both 7- and 10-d 
quadruple furazolidone-based 
therapies achieve satisfactory H. 
pylori eradication rates.” (pp. 
11420) 
 
Adverse Events 

“Adverse events 
were observed in less than 10% 
of patients in each of the groups, 
and treatment had to be is 
continued in 2.5% of the patients.” 
(pp. 11420) 

Hosseini et al., 201431 
Clinical Effectiveness 
H. pylori eradication rate (p = NS) 

Clinical Effectiveness 

“The result of this study revealed 
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MTT 71% 
MTT w/ bismuth 89% 
 
Adverse Events 

Mild epigastric discomfort at beginning of treatment 

that the prevalence of H. pylori 
infection in renal transplant 
patients is similar to the normal 
population and triple and 
quadruple therapies have similar 
results in eradication of H. pylori. 
(pp. 273) 
 
Adverse Events 

“In this study, we did not have any 
serious side effect that resulted in 
the reduction of dosage or 
cessation of the treatment; of 
course some of the patients 
complained about mild epigastric 
upset after the onset of treatment 
that were removed immediately. 
However, we need more studies 
to take into account the side 
effects of drugs and the type of 
the gastric lesions.” (pp. 273) 

Liu et al., 20148 
Clinical Effectiveness 
H. pylori eradication rate (ITT analysis) (p = NS) 

BCQT (%(95%CI) 92.7%(87.9, 95.7) 
MTT (%(95%CI) 89.4%(84.0, 93.1) 
 
H. pylori eradication rate (PP analysis) (p = NS) 

BCQT (%(95%CI) 98.8%(95.6, 99.7) 
MTT (%(95%CI) 95.2%(90.8, 97.5) 
 
H. pylori eradication rate - Gastroduodenal ulcers (ITT 
analysis) (p = NS) 

BCQT (%(95%CI) 100%(83.9, 100) 
MTT (%(95%CI) 85%(64.0, 94.8) 
 
H. pylori eradication rate - No ulcer (ITT analysis) (p = 
NS) 

BCQT (%(95%CI) 91.8%(84.6, 95.1) 
MTT (%(95%CI) 89.9%(84.3, 93.7) 
 
Adverse Events 
Total Events (p = 0.032) 

BCQT 16.7% 
MTT 8.1% 

Clinical Effectiveness 
“In conclusion, both sequential 
therapy and modified bismuth 
containing quadruple therapy 
were highly effective as first-line 
therapies in eradicating H pylori in 
Hong Kong Chinese patients and 
with a low frequency of adverse 
events.” (pp. 1414) 
 
Adverse Events 

“In this study, the QUAD group 
had a statistically significant 
higher incidence of adverse 
events compared with the SEQ 
group, which was not unexpected. 
The reported adverse events of 
both QUAD and SEQ therapies 
were however usually mild and 
self-limiting, and did not have a 
major impact on the compliance 
of this study.” (pp. 1412) 

Avsar et al., 201310 
Clinical Effectiveness Clinical Effectiveness 
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Randomized Controlled Trials 
H. pylori eradication rate (ITT analysis) (p = NS) 

RBC  65.1% 
STT  63.6% 
 
H. pylori eradication rate (PP analysis) (p = NS) 
RBC  74.6% 
STT  69.2% 
 
Compliance (n/N excluded) (p = NS) 

RBC  19/149 
STT  13/130 
 
Adverse Events 
Total Events (p = NS) 

RBC 216/149 
STT 187/130 
 

“In conclusion, two weeks of 
RBC- or lansoprazole based triple 
therapies have similar efficacy to 
eradicate H. pylori infection and 
have similar tolerability albeit 
none of them could achieve 
acceptable eradication rate. 
Further studies searching for 
antibiotic resistance and 
alternative therapies based on 
those studies are needed.” (pp. 
320) 
 
Adverse Events 

“In general, both regimens are 
well-tolerated by most of the 
patients.” (pp. 320) 

Kim et al., 201332 
Clinical Effectiveness 
H. pylori eradication rate (PP analysis) (p = 0.67) 

BCQT  98.3% 
MTT 96.7% 
 
H. pylori 1 year reinfection rate (PP analysis) (p = 0.43) 

BCQT  11.9% 
MTT 16.4% 
 
H. pylori 1 year reinfection rate risk factors 

“there was no significant evidence that reinfection of H. 
pylori is related with eradication regimen (p = 0.23)” (pp. 
7) 

Clinical Effectiveness 

“In summary, in Korea, the long 
term reinfection rate of H. pylori 
stayed low in both bismuth-
containing quadruple therapy and 
moxifloxacin-based triple therapy; 
thus reinfection cannot affect the 
choice of second-line treatment.” 
(pp. 8) 

Liao et al., 201337 
Clinical Effectiveness 
H. pylori eradication rate (ITT analysis) (p = 0.39) 

BCQT (%(95%CI) 87.5%(78.5, 93.1) 
LTT (%(95%CI) 82.7%(73.0, 89.4) 
 
H. pylori eradication rate (PP analysis) (p = 0.07) 

BCQT (%(95%CI) 94.6%(86.9, 97.9) 
LTT (%(95%CI) 85.9%(76.5, 91.9) 
 
Levofloxacin sensitive H. pylori eradication rate (PP 
analysis) (p = 0.5) 

BCQT  95.0% 
LTT  97.3% 
 
Levofloxacin resistant H. pylori eradication rate (PP 

Clinical Effectiveness 
“These results suggest that 14- 
day fluoroquinolone plus bismuth 
quadruple therapy should be 
especially useful in many regions 
where fluoroquinolone resistance 
is increasing but is still relatively 
low. (pp. 5) 
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analysis) (p = 0.047) 

BCQT  70.6% 
LTT  37.5% 
 
Adverse Events 
Total Events (p = NS) 

BCQT 5.1% 
LTT 7.4% 

Moon et al., 201334 
Clinical Effectiveness 
H. pylori eradication rate (ITT analysis) (p = 0.042) 

BCQT  84.2% 
LTT 67.9% 
 
H. pylori eradication rate (PP analysis) (p = 0.010) 
BCQT  92.3% 
LTT 73.1% 
 
Adverse Events 
Total Events (p = 0.502) 

BCQT 28.8% 
LTT 23.1% 

Clinical Effectiveness 

“In conclusion, 7-day LML therapy 
as a second-line treatment for H. 
pylori infection is safe but less 
effective than the standard 
quadruple therapy.” (pp. 409) 
 
Adverse Events 

“There were no significant 
differences in the adverse effects 
experienced by the patients in 
either treatment group …”(pp. 
407) 
 
“All adverse effects were self-
limiting and disappeared once 
therapy was terminated.” (pp. 
407) 

Vafaeimanesh et al., 201335 
Clinical Effectiveness 
H. pylori eradication rate all patients (p = 0.003) 

BCQT  46.8% 
STT 75.7% 
 
H. pylori eradication rate BCQT (p < 0.001) 

DM patients 38.2% 
non-DM patients 55.1% 
 
H. pylori eradication rate STT (p = 0.017) 

DM patients 63.0% 
non-DM patients 87.7% 
 
HbA1c decreases at 3 months %±SD (p = 0.54) 

H. pylori eradication 0.23 ± 0.91 
without H. pylori eradication 0.25 ± 0.85 
 
HbA1c decreases at 6 months %±SD (p = 0.77) 

H. pylori eradication 0.19 ± 0.85 

Clinical Effectiveness 

“… we found that the eradication 
rate of H. pylori with STT or 
BCQT treatment is lower in 
patients with type 2 diabetes than 
in non-diabetics and H. pylori 
treatment in patients with type 2 
DM has no role in control of the 
glycaemia. The superiority 
of 2-week triple therapy to 2-week 
quadruple protocol can be due to 
the low susceptibility of H. pylori 
to administered drugs such as 
metronidazole in the second 
regimen and also low resistance 
of used antibiotics such as 
clarithromycin in triple therapy in 
the Iranian population. Further 
studies with new antibiotic 
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without H. pylori eradication 0.19 ± 0.91 
 
Fasting plasma glucose at 3 months %±SD (p = 0.58) 

H. pylori eradication 10.9 ± 12.1 
without H. pylori eradication 9.5 ± 14.3 
 
Fasting plasma glucose at 6 months %±SD (p = 0.54) 

H. pylori eradication 8.9 ± 16.8 
without H. pylori eradication 9.4 ± 15.6 

combinations are needed to find 
better methods of eradicating H. 
pylori in patients with type 2 DM.” 
(pp. 58) 

Seyedmajidi et al., 201336 
Clinical Effectiveness 
H. pylori eradication rate all patients 

BCQT  56.0% 
OCP 87.0%* 
OCA 91.8%* 
 
* p < 0.05 
 
No statistically significant differences in eradication rates 
were observed between genders for any therapeutic 
regimen 
 
Adverse Events 
Bad Taste 

BCQT  3.0% 
OCP 35.0%* 
OCA 37.8%* 
 
** p < 0.001 
 
Metallic Taste 

BCQT  15.0% 
OCP 2.0%† 
OCA 5.0%† 
 
† p = 0.003 

Clinical Effectiveness 

“… we found that PPI-based 
quadruple therapy had no higher 
eradication rate in comparison 
with PPI-based triple therapies. 
The superiority of 2-week triple 
therapy to 2-week quadruple 
protocol can be due to the low 
susceptibility of H. pylori to 
administered drugs such as 
metronidazole or amoxicillin in the 
second regimen and also low 
resistance of used antibiotics 
such as clarithromycin or 
penbactam in triple therapy 
among our population.” (pp. 4) 
 
Adverse Events 

“No significant differences were 
found in drug side effects in the 
three groups except for bad taste 
and metallic taste that were more 
common in OCA and OMAB 
groups, respectively.” (pp. 3) 

Hong et al., 201233 
Clinical Effectiveness 
H. pylori eradication rate overall (p = 0.041) 

BCQT  83.9% 
STT 67.7% 
 
H. pylori eradication rate (2004 - 2006) (p = NS) 

BCQT  79.2% 
STT 69.6% 
 
H. pylori eradication rate (2007 - 2009) (p = NS) 

Clinical Effectiveness 

“This study indicated that the 1-
week bismuth-based quadruple 
therapy, compared with the 
standard 2-week triple therapy, 
was significantly more successful 
in eradicating H. pylori infection in 
Korean children.” (pp. 237) 



 
 

Bismuth Salts for Gastrointestinal Issues   68 
 
 

Table A4.2:  Summary of Findings of Included RCTs 
Findings Author’s Conclusions 

Randomized Controlled Trials 

BCQT  88.9% 
STT 75.9% 
 
H. pylori eradication rate (2010 - 2012) (p = 0.01) 

BCQT  87.0% 
STT 40.0% 
 
Adverse Events 

“… no side-effects were seen during the period of the 
treatments.” (pp. 239) 
Liang et al., 20123 
Clinical Effectiveness 
H. pylori eradication rate (ITT analysis) (p = 0.9339) 

BCQT (%(95%CI) 68.0%(60.01, 75.19) 
EOAC (%(95%CI) 68.9%(60.44, 75.61) 
 
H. pylori eradication rate (PP analysis) (p = 0.7453) 

BCQT (%(95%CI) 77.0%(69.02, 83.83) 
EOAC (%(95%CI) 75.4%(67.31, 82.29) 
 
Symptom severity (p = NS) 

No statistically significant differences between treatments 
for any follow-up time 
 
Adherence (> 80% of medication) (p = 0.9937) 

BCQT 98.1% 
EOAC 98.1% 
 
H. pylori EOAC eradication rate in different cities (ITT 
analysis) 
Xi‟an 50.0%* 
Beijing 69.8% 
Shanghai 81.3%* 
Guangzhou 70.0%  
  
H. pylori EOAC eradication rate in different cities (PP 
analysis) 
Xi‟an 53.6%*† 
Beijing 75.0%† 
Shanghai 89.7%* 
Guangzhou 84.0%† 
 
* p < 0.01 
† p < 0.05 
 
Adverse Events 
Total Events p = 0.2800 

Clinical Effectiveness 

“ …we found that ecabet sodium–
containing quadruple therapy was 
effective and safe as compared to 
the bismuth-containing quadruple 
therapy for H. pylori eradication.” 
(pp. 464) 
 
“Neither 10-day ecabet sodium 
containing quadruple therapy nor 
10-day bismuth-containing 
quadruple therapy can be 
recommended as empiric therapy 
in cities with high antibiotic 
resistance rate of China.” (pp. 
464) 
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BCQT 21.8% 
EOAC 20% 

Ciccaglione et al., 20124 
Clinical Effectiveness 
H. pylori eradication rate (ITT analysis) (p < 0.05) 

BCQT  92% 
STT 77.1% 
 
H. pylori eradication rate (PP analysis) (p < 0.05) 

BCQT  93.8% 
STT 78.5% 
 
Adverse Events 

No reported side-effects 

Clinical Effectiveness 

“The 10-d quadruple therapy 
consisting of a PPI, bismuth, 
AMO, and MOX achieved ITT 
success of 93.8% and can be 
recommended as the first-line 
treatment of H. pylori infection in 
regions of high fluoroquinolones 
resistance.” (pp. 4389) 

Chuah et al., 2012
9
 

Clinical Effectiveness 
H. pylori eradication rate (ITT analysis) (p > 0.05) 

BCQT (%(95%CI) 86.0%(76, 96) 
LTT (%(95%CI) 86.3%(76.5, 96.1) 
 
H. pylori eradication rate (PP analysis) (p > 0.05) 

BCQT (%(95%CI) 91.5%(83.2, 98.5) 
LTT (%(95%CI) 93.6%(86, 99.8) 
 
H. pylori eradication rate LTT (PP analysis) (p = 0.081) 
Levofloxacin sensitive (%(95%CI) 92%(73.3, 100) 
Levofloxacin resistant (%(95%CI) 33%(0, 100) 
 
H. pylori eradication rate BCQT (PP analysis) (p = 
0.081) 

Metronidazole sensitive (%(95%CI) 100%(100) 
Metronidazole resistant (%(95%CI) 50%(0, 100) 
 
Compliance (> 80% of total medication) 

BCQT 94% 
LTT  100% 
 
Adverse Events 
Total Events (p = NR) 

BCQT 38.5% 
LTT 25.5% 
 
“Nausea and/or vomiting were the most common 
adverse events among the BCQT group, and abdominal 
pain was the most common adverse event among the 
LTT patients” (pp. 377) 
 

Clinical Effectiveness 

“In conclusion, the 14-day 
levofloxacin/amoxicillin/esomepra
zole triple therapy is able to 
provide a > 90% per-protocol 
report card with the caveat that 
the approach is markedly less 
effective when fluoroquinolone 
resistance is present.” (pp. 380) 
 
Adverse Events 

“The relatively low incidence of 
adverse events in the 
levofloxacin-containing triple 
therapy is the key factor to 
obtaining good compliance and 
hence the eradication of the 
bacteria.” (pp. 379) 
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Kadayifci et al., 201238 
Clinical Effectiveness 
H. pylori eradication rate (ITT analysis) (p > 0.05) 
BCQT  79% 
LTT  74% 
 
H. pylori eradication rate (PP analysis) (p > 0.05) 

BCQT  89.7% 
LTT  80.4% 
 
Adverse Events 
Moderate to severe requiring treatment 
discontinuation (p = NS) 

 BCQT LTT 
Abdominal discomfort   
and vomiting 4 2 
Diarrhea 2 1 
Numbness 1 0 
 
Mild to moderate requiring treatment discontinuation 
(p = NS) 

 BCQT LTT 
Abdominal pain 3 1  
Diarrhea 2 2 
Numbness 0 2 
Alteration of taste 1 1 
Vaginal pruritus 2 0 

Clinical Effectiveness 

“In conclusion, bismuth-containing 
quadruple therapy and 
concomitant therapy are not ideal 
eradication regimens. However, it 
seems they achieve a significantly 
better eradication rate in our 
population than PPI-based triple 
regimen and might be used 
instead of this legacy triple 
therapy in the first-line treatment.” 
(pp. 12) 
 
Adverse Events 

“Bismuth-containing treatment 
achieved a slightly better 
eradication rate than concomitant 
treatment for eradication of H. 
pylori; however, it presents some 
important problems with respect 
to side effects and compliance.” 
(pp. 12) 

Fakheri et al., 20126 
Clinical Effectiveness 
H. pylori eradication rate (ITT analysis) (p > 0.05) 

BCQT (%(95%CI) 80.4%(74, 86.8) 
SET (%(95%CI) 83.7%(77.7, 89.6) 
 
H. pylori eradication rate (PP analysis) (p > 0.05) 

BCQT (%(95%CI) 88.7%(83.1, 94.2) 
SET (%(95%CI) 89.1%(83.8, 94.3) 
 
Compliance (< 70% of total medication) 

BCQT  0% 
SET  0% 
 
Adverse Events 
No statistically significant differences between treatment 
groups 

Clinical Effectiveness 

“Because the two regimens 
showed acceptable and similar 
abilities in H. pylori eradication 
and because of much higher cost 
of clarithromycin in Iran, the 
furazolidone containing regimen 
seems to be superior.” (pp. 43) 

Alkim et al., 201139 
Clinical Effectiveness 
H. pylori eradication rate (ITT analysis) 

Clinical Effectiveness 

“In conclusion, according to our 
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RBC 81.8%* 
OAC 63.6% 
LAC 66.7% 
RAC 81.8%* 
PAC 60.6% 
EsAC 57.6% 
 
* p < 0.05 compared to other groups 
 
H. pylori eradication rate (PP analysis) 

RBC 85.7%* 
OAC 65.6% 
LAC 72.1% 
RAC 84.4%* 
PAC 62.5% 
EsAC 60.3% 
 
* p < 0.05 compared to other groups 
 
Compliance 
Number of dropouts because of side effects (n/N) 

RBC 1/66 
OAC 1/66 
LAC 2/66 
RAC 1/66 
PAC 0/66 
EsAC 1/66 

results, RBC and/or rabeprazole-
based triple therapies must be 
preferred for the first-line 
treatment of H. pylori infection.” 
(pp. 8416) 

Demir et al., 201011 
Clinical Effectiveness 
H. pylori eradication rate (ITT analysis) 
PBTM-DM 81% 
PBTM-non-DM 85% 
STT-DM 51%* 
 
* p < 0.05 compared to other groups 
 
H. pylori eradication rate (PP analysis) 
PBTM-DM 85% 
PBTM-non-DM 87% 
STT-DM 51%* 
 
* p < 0.05 compared to other groups 
 
H. pylori eradication impact on LDQ for DM patients 6 
weeks post-treatment 
H. pylori eradicated -7.29 ± 6.1 
H. pylori non-eradicated -3.03 ± 4.2* 

Clinical Effectiveness and 
Adverse Events 
“In conclusion, bismuth-based 
quadruple eradication regimen as 
first-line therapy in patients with 
type 2 DM is much more effective 
than triple therapy and it is a 
tolerable eradication regimen.” 
(pp. 52) 
 
Adverse Events 

“… a quadruple regimen is almost 
similarly tolerable in patients 
independent of whether they have 
DM or not.” (pp. 52) 



 
 

Bismuth Salts for Gastrointestinal Issues   72 
 
 

Table A4.2:  Summary of Findings of Included RCTs 
Findings Author’s Conclusions 

Randomized Controlled Trials 

 
* p < 0.05 for difference between H. pylori eradicated and 
non-eradicated DM patients. 
* p > 0.05 for change in LDQ for non-eradicated DM 
patients 
* p < 0.05 for change in LDQ for eradicated DM patients 
  
Adverse Events 
Distribution of adverse events (p = NS) 

 STT-DM PBTM-DM PBTM-non-DM 
Metalllic taste 8.9% 9.1% 10.4%  
Abdominal pain - 2.3% 6.3% 
Nausea/vomiting 4.4% 6.8% 4.2% 
Diarrhea 8.9% 13.6% 10.4% 
Constipation - - - 
Allergic rash - - - 
BCQT=bismuth-containing quadruple therapy; BSS=bismuth subsalicylate; CT=concomitant 
therapy; DM=diabetes mellitus; ITT=intention-to-treat; LDQ=Leeds Dyspepsia Questionnaire; 
LTT=levofloxacin-based triple therapy; MTT=moxifloxacin-based triple therapy; NS=not 
statistically significant (p > 0.05); PP=per-protocol; SET=sequential therapy; STT=standard 

triple therapy 
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Guidelines 

ISG and ISDE 201513 

First-Line Treatment for H. pylori: 
• One of the following regimens should be used as first-line treatment in Italy: 
 - standard 14-day PPI-based clarithromycin-containing triple therapy  
 - 10-day sequential therapy 
 - 10-day concomitant therapy (non-bismuth quadruple). 
 Evidence level: 1a; Grade of recommendation: A 

 
• The “3-drug pill” (bismuth, metronidazole and tetracycline) may represent a valid alternative, 
when available. 
 Evidence level: 1b; Grade of recommendation: A 

 
Second-Line Treatment for H. pylori: 
• After failure of first-line therapy, 10-day levofloxacin-amoxicillin triple therapy should be used 
as second-line treatment. Bismuth-containing quadruple therapy is an alternative, if available. 
 Evidence level: 1a; Grade of recommendation: A 
 

Third-Line Treatment for H. pylori: 
• After failure of a second-line regimen, treatment should be guided by antimicrobial 
susceptibility testing. Nonetheless, referral to specialist setting is strongly advised. 
 Evidence level: 3a; Grade of recommendation: A 

University of Texas at Austin, School of Nursing, 201340 

First-Line Treatment for H. pylori: 
• Standard Triple Therapy 
(Generic proton pump inhibitor [PPI] twice a day [BID] + clarithromycin 500 mg BID + 
amoxicillin 1 gm BID) x 14 days  
OR 
• Bismuth Quadruple Therapy 
(Generic PPI BID + tetracycline 500 mg four times a day [QID] + metronidazole 500 mg three 
times a day [TID] + bismuth subsalicylate 300 mg QID) x 14 days 
• Standard triple therapy is recommended for patients that are not allergic to penicillin and who 
have not received a macrolide. If a practitioner is aware of clarithromycin resistance rates of 
greater than 20%, then bismuth quadruple therapy should be prescribed instead. 
 Evidence level: High; Grade of recommendation: A 

 
Second-Line Treatment for H. pylori: 
• Levofloxacin/Amoxicillin Combination Therapy 
(Generic PPI BID + amoxicillin 1 gm BID + levofloxacin 500 mg/day) X 10 days 
OR 
• Bismuth Quadruple Therapy 
(Generic PPI BID + tetracycline 500 mg QID + metronidazole 500 mg TID + bismuth 
subsalicylate 300 mg QID) x 14 days 
• Bismuth quadruple therapy should not be used as a second line therapy if it was used as the 
initial therapy. 
 Evidence level: High; Grade of recommendation: A 
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Initial Treatment for H. pylori in Penicillin Allergic Patient: 
• Metronidazole/Clarithromycin Combination Therapy 
(Generic PPI BID + clarithromycin 500 mg BID + metronidazole 500 mg BID) x 14 days 
OR 
• Bismuth Quadruple Therapy 
(Generic PPI BID + tetracycline 500 mg QID + metronidazole 500 mg TID + bismuth 
subsalicylate 300 mg QID) x 14 days 
 Evidence level: Moderate; Grade of recommendation: A 

ESPGHAN and NASPGHAN Guidelines, 20117 
First-Line Treatment for H. pylori infection in children 
• Triple therapy with a PPI: 
(PPI (1–2mg/kg/day) + amoxicillin (50mg/kg/day) + metronidazole (20mg/kg/day)) BID 
OR  
(PPI (1–2mg/kg/day) + amoxicillin (50mg/kg/day) + clarithromycin (20mg/kg/day)) BID 
OR 
(bismuth subsalicylate or subcitrate 8mg/kg/day) + amoxicillin (50mg/kg/day) + metronidazole 
(20mg/kg/day)) BID 
OR 
• Sequential therapy: 
(PPI (1–2mg/kg/day) + amoxicillin (50mg/kg/day) for 5 days then (PPI (1-2mg/kg/day) + 
clarithromycin (20mg/kg/day) + metronidazole (20mg/kg/day) for 5 days 
 Grade of Evidence: Moderate 
 
• It is recommended that the duration of triple therapy be 7 to 14 days. Costs, compliance, and 
adverse effects should be taken into account. 
 Grade of Evidence: Moderate 

 
Second-Line Treatment for H. pylori infection in children 
• EGD, with culture and susceptibility testing, including alternate antibiotics if not performed 
before guide therapy. 
OR 
• FISH on previous paraffin-embedded biopsies if clarithromycin susceptibility testing has not 
been performed before guide therapy. 
OR 
• Modify therapy by adding an antibiotic, using different antibiotics, adding bismuth, and/or 
increasing dose and/or duration of therapy. 
 Grade of Evidence: Not Applicable 
ESPGHAN=European Society for Pediatric Gastroenterology, Hepatology, and Nutrition; 
ISDE=Italian Society of Digestive Endoscopy; ISG=Italian Society of Gastroenterology; 
MA=meta-analysis; NASPGHAN=North American Society for Pediatric Gastroenterology, 
Hepatology, and Nutrition; NR=not reported; RCT=randomized controlled trial; SR=systematic 

review; 
 
 


