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Abstract

AIM: To evaluate the role of probiotics in the standard
triple Helicobacter pylori therapy.

METHODS: In this meta-analysis, we investigated
the efficacy of probiotics in a standard triple H. pylori
therapy in adults. Searches were mainly conducted in
MEDLINE/PubMed, EMBASE, and the Cochrane Central
Register of Controlled Trials. Fourteen studies met our
criteria, and the quality of these studies was assessed
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using the Jadad scale. We used STATA version 12.0
to extract data and to calculate the odds ratios (ORs),
which are presented with the corresponding 95% con-
fidence intervals (CIs). The data are presented as for-
est plots.

RESULTS: The pooled ORs for the eradication rates
calculated by intention-to-treat analysis and per-
protocol analysis in the probiotic group vs the control
group were 1.67 (95%CI: 1.38-2.02) and 1.68 (95%CI:
1.35-2.08), respectively, using the fixed-effects model.
The sensitivity of the Asian studies was greater than
that of the Caucasian studies (Asian: OR = 1.78,
95%CI: 1.40-2.26; Caucasian: OR = 1.48, 95%CI:
1.06-2.05). The pooled OR for the incidence of total
adverse effects was significantly lower in the probiotic
group (OR = 0.49, 95%CI: 0.26-0.94), using the ran-
dom effects model, with significant heterogeneity (I°
= 85.7%). The incidence of diarrhea was significantly
reduced in the probiotic group (OR = 0.21, 95%CI:
0.06-0.74), whereas the incidence of taste disorders,
metallic taste, vomiting, nausea, and epigastric pain did
not differ significantly between the probiotic group and
the control group.

CONCLUSION: Supplementary probiotic preparations
during standard triple A. pylori therapy may improve
the eradication rate, particularly in Asian patients, and
the incidence of total adverse effects.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: This systematic review and meta-analysis
evaluated the role of probiotics in the standard triple
Helicobacter pylori therapy in adults. Using a rigorous
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and rational search strategy, inclusion criteria, and sta-
tistical analyses, we found that supplementary probiotic
preparations given during standard triple H. pyfori ther-
apy conferred a higher eradication rate, particularly in
Asian patients, and a lower incidence of total adverse
effects, particularly diarrhea.
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INTRODUCTION

It has been more than 30 yeats since Australian scientists
Marshall and Watren successtully cultured Helicobacter pylori
(H. pylori) in 1983, and numerous studies have confirmed
that H. pylori infection is a key tisk factor for peptic ulcer,
chronic atrophic gastritis, gastric cancer, and other gastro-
intestinal diseases. H. pylori is a gram-negative, microaero-
philic bacterium. It is spiral in shape with a flagellum, and
colonizes the human gastric mucosa. It has been estimated
that 50% of the world’s population could be infected with
this bacterium, and in some developing countries, this
number reaches 80%!"". In most cases, bactetial coloniza-
tion is present for the whole lifetime and there is a range
of clinical manifestations, from asymptomatic subjects to
those with serious pathologies[z’j]. Therefore, to manage
those H. pylori-related diseases, it is important to formu-
late an effective H. pylori eradication treatment. In the past
few years, the standard triple therapy, which consists of
a proton pump inhibitor (PPI) and two antibiotics, is re-
garded as the first-line treatment”. The most commonly

used antibiotics are tetracycline, amoxicillin, imidazole
(metronidazole or tinidazol), and macrolide (clarithro-
mycin or azithromycin). However, antibiotic-associated
adverse effects, including diarrhea, nausea, vomiting,
abdominal pain, and bloating, limit the use of the eradica-
tion treatment, and antibiotic resistance in H. pylori, espe-
cially clarithromycin resistance, affects the efficacy of the
treatment” . In areas with high rates of clarithromycin
resistance, the first option is a sequential or concomitant
regimen[(’]. The main reason for the increase in antibiotic
resistance is the accumulation of point mutations in the
H. pylori DNA, which are in most cases associated with
the overuse of antibiotics”. Therefore, the development
of a new treatment regimen that not only improves the
eradication rate but also reduces the frequency of adverse
effects remains the principal challenge.

Probiotics are generally considered safe microorgan-
isms that play a crucial role in stabilizing the intragastric
microecological environment. In recent years, probiot-
ics have been used as an anti-H. pylori therapy. The most
common microorganisms used in probiotic formulations
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in clinical practice include species of Lactobacillus, Bifido-
bacterium, Saccharomyces, and Streptococcus, as well as Entero-
cocens” . These may act in different ways, such as by direct
competition with H. pylori or by improving the patients’
compliance with therapy when the incidence of antibiot-
ic-related adverse effects is reduced”. The inclusion of
a probiotic in an H. pylori eradication therapy is thought
to increase its efficacy or to reduce the adverse effects
of the treatment. However, this remains controversial.
A meta-analysis by Tong et al™ suggested that supple-
mentation with probiotics could effectively increase the
eradication rate of an anti-H. pylori therapy and had a
positive effect on H. pylori-therapy-related adverse effects.
However, the studies examined in their meta-analysis
included different treatment regimens, and it seems that
not all treatment regimens have equally beneficial effects.
Therefore, we performed a systematic review and meta-
analysis to evaluate the role of probiotics in the standard

triple H. pylori therapy in adults.

MATERIALS AND METHODS

Search strategy

Systematic searches were conducted independently by
two investigators (Zhu R and Chen K). The searches were
mainly conducted in MEDLINE /PubMed, EMBASE,
and the Cochrane Central Register of Controlled Tri-
als"™"?. The references cited in the included articles and
relevant published reports were also searched manually.
The searches were confined to articles written in Chinese
or English. No restriction was set on the year of publica-
tion. The latest search was updated in 2014. The following
strategy was used to find eligible trials, including the key-
words: “Helicobacter pylor?” or “H. pylor?” and “probiotic”,
“probiotics”, “yeast”, “yogurt”, “Lactobacillus”’, ““Bifidobac-
teriunt”, ““Saccharomyces”, “Enterococens”, or “Streptococcus”.
Both free text and MeSH searches for keywords were
used.

Criteria for selection

The criteria for inclusion of studies were: (1) randomized
controlled trials (RCTs); (2) comprised of patients aged
18-80 years; (3) compared at least two branches of treat-
ment consisting of a triple regimen (PPI and two antibiot-
ics) with a placebo or no additional intervention, and the
same eradication regimen plus a probiotic; and (4) primary
outcome was the rate of H. pylori eradication, confirmed
by any generally accepted method at least four weeks after
treatment. The secondary outcome was the frequency of
total and specific adverse effects.

Criteria for exclusion

Studies were excluded from the analysis if the loss rates
were more than 20%, or if participants had suffered a
chronic decompensated disease, immunological disease,
or upper respiratory tract infection, or had used PPIs or
H2 blockers in the preceding month. Additionally, publi-
cations that were reviews, letters, case reports, editorials,
or comments were excluded.
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711 studies identified by database searching

201 studies excluded on the basis of publication
type: 170 reviews, 8 case reports, 10 comments,
10 editorials, 2 congresses, 1 news

‘ 510 studies from initial screening ‘

‘

422 not-RCTs ‘

‘ 88 potentially relevant studies retrieved for more detailed assessment‘

74 studies excluded:

21 studies in animals or /in vitro

14 studies in children

13 studies not combining standard triple therapy
21 unrelated studies

5 studies without rigorous inclusion criteria

14 satisfied inclusion criteria ‘

Figure 1 Study selection. RCT: Randomized controlled trial.

Selection of studies

The titles and abstracts of the studies identified by the
search were read thoroughly to confirm the eligibility of
the study, and the full texts of potentially eligible stud-
ies were then retrieved for further assessment. Doubts
between the two investigators wete discussed with a third
investigator. The authors were contacted for further study
details if necessary.

Assessment of methodological quality

The Jadad scale was selected to evaluate the methodologi-
cal quality of eligible RCTs™. This scale is based on three
terms: randomization (0-2 points), blinding (0-2 points),
and withdrawals and dropouts (0-1 point). A score of 1 is
given when randomization or blinding is mentioned, and
a further point is given if they are used appropriately. A
description of the number of and reasons for withdrawals
and dropouts was also accorded a score of 1. The stud-
ies were considered to be of low quality when they had
scores < 2, and of high quality for scores = 3,

Data extraction

Data were independently extracted from the full-length
articles by two investigators (Zhu R and Chen K), using
a predesigned form. Disagreements were resolved by dis-
cussion. The extracted information included: name of the
first author, location of the trial, the number of enrolled
subjects, initial/rechecking methods used to assess H. py-
lori infection, strain, the course of the probiotic treatment,
the H. pylori eradication regimen, follow-up time, and sub-
ject loss rate. The primary outcome was the eradication
rate and the secondary outcome was the incidence of total
adverse effects.

Statistical analysis
All statistical analyses were performed with STATA ver-
sion 12.0. Publication bias existed when a P value < 0.05
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was observed. The H. pylori eradication rates and the
incidence of adverse effects were treated as dichotomous
outcomes and expressed as odds ratios (ORs). The eradi-
cation rates were analyzed with intention-to-treat (ITT)
and per-protocol (PP) analyses, and the incidence of ad-
verse effects was analyzed with an I'TT analysis. Hetero-
geneity was investigated using the Higgins (I?) estimate.
Low heterogeneity was defined as I* < 25%; moderate
heterogeneity as 25% < I* < 50%; and high heterogene-
ity as I > 50%. A fixed effects model was used when no
heterogeneity existed and a random effects model was
used to collectively analyze the accuracy indicators (Mantel
and Haenszel method). The results are presented with the
corresponding 95% confidence intervals (Cls) and the
significance level was o = 0.05.

RESULTS

Characteristics of the selected studies

A total of 711 studies were identified; 201 articles were
excluded because they were unsuitable publication types
and 422 non-RCT studies were excluded after the initial
screening. Eighty-eight studies were excluded after more
detailed assessments were made (21 studies were in ani-
mals or iz vitro, 14 studies were in children, 13 studies
did not use a standard triple therapy, 21 were unrelated
studies, and 5 studies had no rigorous inclusion criteria),
and the remaining 14 studies” ™ were considered suit-
able for inclusion in the analysis. A flow diagram of the
study selection process is shown in Figure 1. The initial
and rechecked H. pylori assessments, follow-up times,
loss rates, and scoring systems used to assess adverse ef-
fects are shown in Table 1. The numbers of experimental
groups and context groups, the probiotic regimen, and
the eradication regimens are shown in Table 2. Fourteen
studies involving 2259 patients were included in the me-
ta-analysis; 1124 patients were treated with the standard
triple therapy supplemented with probiotics, and 1135
patients were treated with the standard triple therapy only
or together with a placebo. The identified studies were
published between 2000 and 2014. The ethnicity in five
studies was Asian""""**” and Caucasian in the remaining
studies.

Publication bias

Begg’s funnel plots were used to examine the publication
bias and ate shown in Figure 2. A P value of > 0.05 indi-
cated that there was no evidence of substantial publica-
tion bias in the 14 studies (3 = 0.44, Pr > |z| = 0.661).

Eradication rates

Data on the effects of probiotics on the H. pylori eradica-
tion rates were available from 14 trials (Figure 3). The
pooled ORs for the eradication rates in the I'TT analysis
and in the PP analysis of the probiotic group »s the con-
trol group were 1.67 (95%CI: 1.38-2.02) and 1.68 (95%CI:
1.35-2.08), respectively, using the fixed effects model.
Low heterogeneity was demonstrated between studies in
both the ITT (I = 0.00%) and PP analyses (I’ = 0.00%).

18015 December 21, 2014 | Volume 20 | Issue 47 |



Zhu R et al. Probiotics and Helicobacter pylori eradication therapy

Table 1 Initial and rechecked Helicobacter pylori assessments, follow-up times, loss rates, and scoring systems used to assess adverse

effects in the included studies

Ref. H. pylori assessment Follow-up time Loss rate Side effect scoring
Initial Rechecking system

Emara et al™ HpSA, RUT, Histology ~ HpSA, RUT, Histology 4 wk' 0.00% Non-Boer

6 wk’
Medeiros et al Culture UBT = 6wk 0.00% Not reported
Song et al"” RUT, Histology UBT 4wk 8.50% Non-Boer
Du et al™ RUT, UBT, Pathologic UBT 4wk 2.60% Non-Boer

examination
Deguchi et al™ Culture, Histology, RUT UBT, HpSA 8 wk 5.20% Not reported
Mirzaee et al” UBT UBT 4wk 16.20% Non-Boer
Canducci et al™ UBT, Histology UBT, Histology, 6 wk 2.50% By de Boer et al
Endoscopy

Nista et al™ UBT UBT 6 wk 5.70% By de Boer et al
Sheu et al™ Histology, RUT UBT, Histology, RUT 4wk' 6.90% Non-Boer

8 wk’
Myllyluoma et al™! Rapid whole blood test, UBT, EIA, serology 4 wk' 0.00% By de Boer et al

UBT, EIA serology 4mo’

Yasar et al™ Histology UBT 4wk 8.90% Non-Boer
Kim et al® RUT, Histology UBT 4-6 wk 3.00% Non-Boer
Scaccianoce et al™” Histology UBT 4-6 wk 3.00% Non-Boer
Cindoruk et al™ Histology UBT 6 wk 0.00% By de Boer et al

'Probiotic group; *Control group. EIA: Enzyme immunoassay; HpSA: H. pylori stool antigen test; RUT: Rapid urease test; UBT: C13 or C14 urea breath test.

Begg's funnel plot pseudo 95% confidence limits

logRR
T

1
0.0 0.5 1.0
s.e. of logRR

Figure 2 Funnel plot of the eradication rates in the included studies.

The overall pooled OR did not change significantly when
any single study was excluded, with results ranging from
1.32 to 2.14. The following four criteria were also used
to examine the stability of the analysis: (1) The removal
of six poor-quality studies (Jadad score < 2); (2) the
removal of two studies that used combined probiotic
preparations; (3) patients were divided into two catego-
ries according to ethnicity: five studies included Asian
patients and nine studies included Caucasian patients; and
(4) studies were divided into two categories according
to the duration of triple therapy: 10 studies included a 7
d-triple therapy and four studies included triple therapy
lasting more than seven days. Our results show that there
was no significant difference in the pooled indices of the
cight studies with Jadad scores = 3, in the 12 studies that
used single probiotic preparations, or when the 14 studies
were included. There was also no significant difference
between studies that used triple therapy regimens lasting
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seven days and those lasting more than seven days. These
studies also had overlapping confidence intervals. How-
ever, the sensitivity of the Asian studies was greater than
that of the Caucasian studies (Asian: OR = 1.78, 95%CI:
1.40-2.26; Caucasian: OR = 1.48, 95%CI: 1.06-2.05).

Adverse effects

Ten studies provided data on the incidence of total ad-
verse effects. The pooled OR for the incidence of total
adverse effects was significantly lower in the probiotic
group (OR = 0.49, 95%CI: 0.26-0.94) using the ran-
dom effects model due to significant heterogeneity (I’ =
85.7%) (Figure 4A). The studies were than divided into
two categories according to the probiotic strains used.
Significant heterogeneity was observed in the four studies
that included Lactobacillus and in another six studies with-
out Lactobacillus. Individual adverse effects, such as taste
disorders, metallic taste, diarrhea, vomiting, nausea, and
epigastric pain, were also analyzed. Probiotic supplemen-
tation significantly reduced the incidence of diarrhea (OR
= 0.21, 95%CI: 0.06-0.74), whereas the incidence of taste
disorders (OR = 0.73, 95%CI: 0.45-1.19), metallic taste
(OR = 0.87, 95%CI: 0.20-3.72), vomiting (OR = 0.40,
95%CI: 0.15-1.08), nausea (OR = 0.66, 95%CI: 0.42-1.04),
and epigastric pain (OR = 0.55, 95%CI: 0.20-1.57) did
not differ significantly between the probiotic group and
the control group (Figures 4B, C).

DISCUSSION

As we know, H. pylori is closely associated with peptic
ulcers, chronic atrophic gastritis, gastric cancer, and other
gastrointestinal diseases. The risk of developing H. pylori-
assoclated diseases may increase with increasing levels
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Table 2 Numbers of experimental and context groups, and probiotic and eradication regimens

Ref. Ethnicity Total Regimen Jadad
ey T Probiotic Eradication scores
Emara et al™ Caucasian 70 Lactobacillus reuteri (DSM 17938 and ATCC PTA 6475), 2 x 10° CFU 0:20 mg 5
(Egypt) (35/35) qd for 4 wk A:1000 mg
C 500 mg
bid for 14 d
Medeiros et al™! Caucasian 62 Lactobacillus acidophilus (BioSatide laboratories, Portugal), 15 x 10° E: 20 mg 2
(Portugal) (31/31) CFU, 10 x 10’ CFU A:1000 mg
qn for8d C: 500 mg
bid for 8 d
Song et al"” Asian 661 Saccharomyces boulardii (Bioflor250, Kuhnil Pharmacy, Seoul, O:20 mg 3
(Korea) (330/331) Korea), 3 x 10" CFU A:1000 mg
tid for 4 wk C:500 mg
bid for 7d
Du et al™ Asian 156 Lactobacillus acidophilus, 107 CFU, Streptococcus faecalis, 5 x 10° 0:20 mg 3
(China) (77/79) CFU, Bacillus subtilis, 104 CFU A:1000 mg
tid for 2 wk C:500 mg
bid for 7d
Deguchi et al™ Asian 229 Lactobacillus gasseri (OLL2716), = 10° CFU R:10 mg 3
(Japan) (115/114) bid for 4 wk A:750 mg
C:200 mg
bid for 7d
Mirzaee et al™ Caucasian 68 Probiotic yogurt (1.5% fat), 150 mg P: 40 mg qd 2
(Iran) (34/34) bid for 7 d A:1000 mg bid
C: 500 mg bid
for7 d
Canducci et al™ Caucasian 120 Lactobacillus acidophilus strain LB, = 5 x 10’ heat-killed organisms ~ R: 20 mg bid 3
(Italy) (60/60) tid for 10 d C: 250 mg tid
A: 500 mg tid
for 7d
Nista et al™ Caucasian 106 Bacillus clausii (Sanofi-Synthelabo OTC, Milan, Italy), 2 x 10° CFU R:20 mg 4
(Italy) (54/52) tid for 14 d A:1000 mg
C: 500 mg
bid for 7d
Sheu et al™ Asian 160 Bifidobacterium-containing yogurt, = 5 x 10° live organisms per L:30 mg 2
(Taiwan) (80/80) bottle A:1000 mg
bid for 4 wk C: 500 mg
bid for 7 d
Myllyluoma et al™! Caucasian 47 Probiotics (Valio Ltd, Helsinki, Finland), 65 x 10° CFU bid for 1 wk L:30 mg 4
(Finland) (23/24) 65 x 10° CFU 4d for 3 wk C: 500 mg
A:1000 mg
bid for 7d
Yasar et al™ Caucasian 76 Bifidobacterium (DN-173 010-10), 10" CFU P: 40 mg 2
(Turkey) (38/38) qd for 14 d A:1000 mg
C: 500 mg
bid for 14 d
Kim et al™ Asian 347 Lactobacillus acidophilus (HY 2177), > 15 x 10° CFU, L. casei (HY Standard PPI 2
(Korea) (168/179) 2743), > 15 x 10° CFU, B. longum (HY 8001), > 15 x 10" CFU, S. C: 500 mg
thermophilus (B-1), > 15 x 10° CFU A:1000 mg
qd for 3 wk bid for 7d
Scaccianoce et al™ Caucasian 33 Lactobacillus reuteri (ATCC 55730), 10° CFU 1
(Italy) (17/16) bid for7d L:30 mg
A:1000 mg
C: 500 mg
Cindoruk et al™ Caucasian 124 Saccharomyces boulardii, 1 gram (250 mg sachets, 500 mg bid bid for 7d 4
(Turkey) (62/62) Reflor (Sanofi-Synthelabo Ilac A.S., Istanbul, Turkey) L:30 mg
bid for 2 wk A:1000 mg
C: 500 mg
bid for 14 d

A: Amoxicillin; C: Clarithromycin; cont: Control; CFU: Colony forming units; E: Esomeprazole; exp: Experimental; L: Lansoprazole; O: Omeprazole; P:
Pantoprazole; PPI: Proton pump inhibitor; R: Rabeprazole.

of H. pylori

JBaishideng®

129,30]

WJG | www.wjgnet.com

. For the past few years, the standard
triple therapy, as recommended by the Maastricht 2-2000
Consensus Report, is regarded as the first-line treatment.
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However, the Maastricht 4-2012 Consensus Report rec-
ommends sequential or concomitant regimens as the
best first-line treatments in areas with high rates of clar-
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Study %
D OR (95%CI) Weight
Caucasian §
Emara MH — 1.51 (0.54, 4.22) 3.67
Medeiros JA o 1.25 (0.34, 4.61) 2.51
Mirzaee V o 1.00 (0.38, 2.60) 5.21
Canducci F —e 2.79 (1.10, 7.04) 3.48
Nista EC — e — 1.05 (0.45, 2.45) 6.51
Myllyluoma E 2.76 (0.48, 15.95) 1.00
Yasar B — s 1.73 (0.69, 4.36) 4.25
Scaccianoce G . } 0.68 (0.17, 2.71) 3.01
Cindoruk M —— e 1.65 (0.78, 3.49) 6.67
Subtotal (7 = 0.0%, £ = 0.755) <> 1.48 (1.06, 2.05) 36.31
Asian
Song MJ . 1.59 (1.11, 2.27) 29.40
Du YQ —.— 2.46 (1.21, 5.02) 6.12
Deguchi R —— 2.10 (1.13, 3.93) 8.57
Sheu BS e 2.81(1.10, 7.22) 3.42
Kim MN 1.47 (0.90, 2.42) 16.17
Subtotal (2 = 0.0%, P = 0.569) <> 1.78 (1.40, 2.26) 63.69
Overall (72 = 0.0%, P = 0.790) <> 1.67 (1.38, 2.02) 100.00
Il ‘ Il
0.0627 1 16

Figure 3 Meta-analysis of studies that evaluated the effects of probiotic supplementation on eradication rates by intention-to-treat.

ithromycin resistance. Other treatment regimens include
quadruple therapy and miscellaneous therapy. However,
unsatisfactory H. pylori eradication rates and antibiotic-
related adverse effects remain as the two limitations of
anti-H. pylori therapies.

A probiotic is defined as a living microbial species that
may have a positive effect on the bowel microecology and
improve health®. Currently, the most studied probiotics
are lactic acid-producing bacteria, particulatly Lactobacillus
speciesmj. In recent years, the use of probiotics combined
with a standard triple therapy has been considered a novel
choice. Probiotics may act as surrogate normal microflora
after antibiotic therapy until recovery is achieved, al-
though the mechanism is not completely understood"”.
Lesbros-Pantoflickova ez a/™ summarized several puta-
tive mechanisms by which probiotics can inhibit H. pylors,
including non-immunological mechanisms, antimicrobial
substances, and the iz vitro inhibitory effects of certain
probiotics that are probably related to lactic acid and/or
other antibacterial substances yet to be identified. Many
clinical trials have suggested that probiotic supplementa-
tion is a good strategy to enhance the effectiveness of
anti-H. pylori therapy and to reduce antibiotic-associated
adverse effects, but this remains controversial. Therefore,
we conducted this meta-analysis of the evidence in 14
RCTs to provide a quantitative assessment of the efficacy
of probiotic supplementation in H. pylori eradication.

In our meta-analysis, the results of 14 RCTs pooled
with a fixed effects model indicated that probiotic supple-
mentation of a standard triple therapy regimen improved
the H. pylori eradication rates in both I'TT and PP analy-
ses, which is consistent with eradication rates reported in
a previous meta-analysis by Tong ez al". However, this
result should be interpreted with care because the studies
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differed widely in their designs and in the antibiotic and
probiotic treatments used. In a subanalysis, the H. pylori
eradication rate was not related to the quality of the in-
cluded studies, the probiotic preparations, or the duration
of the triple therapy, but was greater in Asian subjects.
This may be closely related to the distribution of CY-
P2C19 polymorphisms, which affect H. pylori eradication
rates””, However, in our meta-analysis, only five studies
included Asian patients, whereas nine studies included
Caucasian patients, so further clinical studies are required
to confirm this speculation.

The effect of probiotic supplementation on antibi-
otic-associated gastrointestinal adverse effects during
anti-H. pylori regimens were also examined in our meta-
analysis. The results showed that probiotics had a posi-
tive effect on the overall H. pylori-therapy-related adverse
effects, with significant heterogeneity. Several factors may
have given rise to this heterogeneity, including patient
characteristics and the probiotic regimens used (spe-
cies, number of colony-forming units given, duration of
administration, e#e.). Therefore, more clinical trials are
required to confirm these results. From the perspective
of individual adverse effects, probiotic supplementation
significantly reduced the incidence of diarrhea. However,
it should be noted again that the studies differed with
respect to the antibiotic and probiotic treatments used,
making the interpretation of the results difficult. Bithling
et al™® proposed that the supplementation of a PPI-anti-
biotic regimen with probiotics corrects antibiotic-induced
intestinal dysbiosis. No study has demonstrated the com-
plete eradication of H. pylori infection with probiotic treat-
ment”". However, these probiotic strains can improve pa-
tient compliance by reducing antibiotic-associated adverse
events, increasing the number of patients who complete
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Study %
D OR (95%CI) Weight
Emara MH ‘ 0.18 (0.07, 0.50) 9.62
Song MJ . 0.72 (0.48, 1.09) 12.05
Du YQ ;ﬁ 1.21 (0.46, 3.17) 9.77
Mirzaee V e 0.38 (0.11, 1.35) 8.36
Canducci F ——— 1.00 (0.39, 2.56) 9.90
Nista EC %7 0.46 (0.21, 1.00) 10.68
Sheu BS ] 0.12 (0.06, 0.24) 10.92
Myllyluoma E - i 0.61 (3.40, 3.40) 6.09
Kim MN . 1.96 (1.25, 3.08) 11.93
Cindoruk M A 0.20 (0.09, 0.43) 10.69
Overall (/> = 85.7%, P = 0.000) : 0.49 (0.26, 0.94) 100.00
Weight are from random effects analysis ‘ C‘ ‘
0.0571 1 17.5

Study %
D OR (95%CI) Weight
Metallic taste ‘
Sheu BS e 1.00 (0.32, 3.08) 32.24
Yasar B — 2.55 (1.29, 5.06) 37.09
Kim MN e 0.20 (0.06, 0.69) 30.67
Subtotal (/> = 83.2%, P = 0.003) —_ 0.87 (0.20, 3.72) 100.00
Diarrhea
Emara MH . 0.07 (0.49, 0.49) 11.27
Song MJ e | 0.54 (0.26, 1.12) 15.50
Canducci F e 1.69 (0.54, 5.24) 14.36
Sheu BS . 0.18 (0.76, 0.76) 13.17
Yasar B . 0.16 (0.06, 0.43) 14.82
Kim MN <« . 0.02 (0.01, 0.04) 15.72
Cindoruk M e 0.38 (0.16, 0.92) 15.17
Subtotal (/> = 91.0%, # = 0.000) e 0.21 (0.06, 0.74) 100.00
Epigastric pain
Min Jun e 1.00 (0.44, 2.30) 36.66
Kim MN — = 0.85 (0.24, 2.97) 27.04
Cindoruk M — = 0.22 (0.09, 0.52) 36.30
Subtotal (/> = 69.7%, £ = 0.037) <>> 0.55 (0.20, 1.57) 100.00
Weight are from random effects analysis ‘ ‘

0.0111 1 89.8
Study %
D OR (95%CI) Weight
Taste disorders
Emara MH 0.20 (0.04, 1.04) 19.72
Song MJ — 0.73 (0.36, 1.48) 47.50
Mirzaee V — 1.16 (0.34, 3.91) 12.66
Cindoruk M — 1.00 (0.37, 2.72) 20.12
Subtotal (/> = 8.2%, P = 0.352) 0.73 (0.45, 1.19) 100.00
Vomiting
Emara MH — 1.00 (0.13, 7.53) 14.07
Sheu BS 0.13 (0.02, 1.10) 51.57
Yasar B = = — 0.57 (0.13, 2.56) 34.36
Subtotal (/> = 1.9%, P = 0.361) S} 0.40 (0.15, 1.08) 100.00
Nausea
Song MJ e = 0.71 (0.22, 2.27) 14.55
Canducci F i — 1.00 (0.37, 2.72) 16.17
Sheu BS e 0.60 (0.19, 1.92) 15.86
Yasar B e ! 0.40 (0.15, 1.04) 28.04
Kim MN 7.59 (0.39, 148.09) 1.00
Cindoruk M — 0.48 (0.18, 1.30) 24.38
Subtotal (/> = 0.0%, P = 0.444) <> 0.66 (0.42, 1.04) 100.00
Weight are from random effects analysis ‘ ‘

0.00675 1 148

Figure 4 Meta-analysis of studies that evaluated the effects of probiotic supplementation on the incidence of adverse effects. A: Total adverse effects; B:
Individual adverse effects including metallic taste, diarrhea, and epigastric pain; C: Individual adverse effects including taste disorders, vomiting and nausea.
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the eradication therapy, and thus improving eradication
rate.

In this study, a rigorous and rational search strategy,
inclusion criteria, and statistical analyses were used to
systematically and comprehensively analyze the effects
of probiotics on a standard triple therapy for H. pylori in
adults. However, this study had many limitations. First,
because of the language barrier, non-English and non-
Chinese studies could not be evaluated. Second, there
was no standardized protocol regarding the species of
probiotic, the dose, or the duration of supplementation
in these studies, which will inevitably affect the results. It
also seems that not all probiotics contribute equal ben-
eficial effects. Third, there have been no trials involving
patients from North America or Black individuals.

Finally, our study suggests that probiotic supplemen-
tation during H. pylori eradication therapy in adults may
have beneficial effects on the eradication rate, particularly
in Asian patients, and the incidence of total adverse ef-
fects, particularly diarrhea. More studies with rigorous
designs, large sample sizes, and multiregional cooperation
are required to obtain further evidence of the efficacy of
probiotics in H. pylori eradication therapies.

COMMENTS

Background

Helicobacter pylori (H. pylori) infection is a key risk factor for many gastrointes-
tinal diseases, such as peptic ulcers and chronic atrophic gastritis. Currently,
there are no ideal treatments available that provide high eradication rates and
few antibiotic-related adverse effects. The inclusion of a probiotic in H. pylori
eradication therapy is thought to increase the efficacy or to reduce the adverse
effects of the treatment. However, this remains controversial.

Research frontiers

Probiotics are safe microorganisms and stabilize the intragastric microecologi-
cal environment. Several systematic reviews were recently performed to inves-
tigate the role of probiotics in H. pylori eradication therapies.

Innovations and breakthroughs

This meta-analysis confirms that probiotic supplementation during H. pylori
eradication therapy improves H. pylori eradication rates, particularly in Asian
patients, and decreases the incidence of total adverse effects.
Applications

The study results suggest that probiotic supplementation can be used in H.
pylori eradication therapy in adults, considering the higher eradication rate and
lower incidence of adverse effects.

Peer review

This is a methodologically sound meta-analysis of the probiotic effect on H.
pylori eradication and side effects of the treatment. The statistical section is cor-
rect using updated meta-analytical methods.

REFERENCES

1  Bartnik W. Clinical aspects of Helicobacter pylori infection.
Pol Arch Med Wewn 2008; 118: 426-430 [PMID: 18714738]

2 Malfertheiner P, Mégraud F, O’'Morain C, Hungin AP,
Jones R, Axon A, Graham DY, Tytgat G. Current concepts
in the management of Helicobacter pylori infection--the
Maastricht 2-2000 Consensus Report. Aliment Pharmacol
Ther 2002; 16: 167-180 [PMID: 11860399 DOI: 10.1046/
j-1365-2036.2002.01169.x]

3 Perri F, Qasim A, Marras L, O’'Morain C. Treatment of Heli-
cobacter pylori infection. Helicobacter 2003; 8 Suppl 1: 53-60

4  Fischbach L, Evans EL. Meta-analysis: the effect of antibi-

Baishidenge ~ WJG | www.wjgnet.com

10

11

12

13

14

15

16

17

18

18020

otic resistance status on the efficacy of triple and quadruple
first-line therapies for Helicobacter pylori. Aliment Pharma-
col Ther 2007; 26: 343-357 [PMID: 17635369 DOI: 10.1111/
j.1365-2036.2007.03386.x]

Meégraud F. H pylori antibiotic resistance: prevalence, im-
portance, and advances in testing. Gut 2004; 53: 1374-1384
[PMID: 15306603 DOI: 10.1136/ gut.2003.022111]
Malfertheiner P, Megraud F, O’'Morain CA, Atherton J,
Axon AT, Bazzoli F, Gensini GF, Gisbert JP, Graham DY,
Rokkas T, El-Omar EM, Kuipers EJ. Management of Heli-
cobacter pylori infection--the Maastricht IV/ Florence Con-
sensus Report. Gut 2012; 61: 646-664 [PMID: 22491499 DOI:
10.1136/ gutjnl-2012-302084]

Boyanova L. Prevalence of multidrug-resistant Helicobacter
pylori in Bulgaria. ] Med Microbiol 2009; 58: 930-935 [PMID:
19502370 DOI: 10.1099/jmm.0.009993-0]

Praitano MM, Iacono S, Francavilla R. Probiotics and He-
licobacter pylori infection. Medicina Universitaria 2012; 14:
217-223

Franceschi F, Cazzato A, Nista EC, Scarpellini E, Roccarina
D, Gigante G, Gasbarrini G, Gasbarrini A. Role of probiotics
in patients with Helicobacter pylori infection. Helicobacter
2007; 12 Suppl 2: 59-63 [PMID: 17991178 DOI: 10.1111/
j-1523-5378.2007.00565.x]

Tong JL, Ran ZH, Shen ], Zhang CX, Xiao SD. Meta-analysis:
the effect of supplementation with probiotics on eradication
rates and adverse events during Helicobacter pylori eradica-
tion therapy. Aliment Pharmacol Ther 2007; 25: 155-168 [PMID:
17229240 DOI: 10.1111/j.1365-2036.2006.03179.x]

Wu D, Wu SM, Lu J, Zhou YQ, Xu L, Guo CY. Rifaximin
versus Nonabsorbable Disaccharides for the Treatment
of Hepatic Encephalopathy: A Meta-Analysis. Gastroen-
terol Res Pract 2013; 2013: 236963 [PMID: 23653636 DOI:
10.1155/2013/236963]

Zhang Y, Lu J, Dai W, Wang F, Shen M, Yang J, Zhu R,
Zhang H, Chen K, Cheng P, He L, Wang C, Xu L, Zhou Y,
Guo C. Combination therapy of ursodeoxycholic Acid and
corticosteroids for primary biliary cirrhosis with features
of autoimmune hepatitis: a meta-analysis. Gastroenterol Res
Pract 2013; 2013: 490731 [PMID: 24369456]

Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJ,
Gavaghan DJ, McQuay HJ. Assessing the quality of reports
of randomized clinical trials: is blinding necessary? Control
Clin Trials 1996; 17: 1-12 [PMID: 8721797 DOI: 10.1016/0197-
2456(95)00134-4]

Kjaergard LL, Villumsen J, Gluud C. Reported methodo-
logic quality and discrepancies between large and small ran-
domized trials in meta-analyses. Ann Intern Med 2001; 135:
982-989 [PMID: 11730399 DOI: 10.7326/0003-4819-135-11-200
112040-00010]

Emara MH, Mohamed SY, Abdel-Aziz HR. Lactobacillus
reuteri in management of Helicobacter pylori infection in
dyspeptic patients: a double-blind placebo-controlled ran-
domized clinical trial. Therap Adv Gastroenterol 2014; 7: 4-13
[PMID: 24381643 DOI: 10.1177 /1756283X13503514]
Medeiros JA, Gongalves TM, Boyanova L, Pereira MI, de
Carvalho JN, Pereira AM, Cabrita AM. Evaluation of Heli-
cobacter pylori eradication by triple therapy plus Lactobacil-
lus acidophilus compared to triple therapy alone. Eur | Clin
Microbiol Infect Dis 2011; 30: 555-559 [PMID: 21207091 DOI:
10.1007/s10096-010-1119-4]

Song MJ, Park DI, Park JH, Kim HJ, Cho YK, Sohn CI, Jeon
WK, Kim BI. The effect of probiotics and mucoprotective
agents on PPI-based triple therapy for eradication of Helico-
bacter pylori. Helicobacter 2010; 15: 206-213 [PMID: 20557362
DOI: 10.1111/j.1523-5378.2010.00751.x]

Du YQ, Su T, Fan JG, Lu YX, Zheng P, Li XH, Guo CY, Xu
P, Gong YF, Li ZS. Adjuvant probiotics improve the eradica-
tion effect of triple therapy for Helicobacter pylori infection.
World | Gastroenterol 2012; 18: 6302-6307 [PMID: 23180952

December 21, 2014 | Volume 20 | Issue 47 |



19

20

21

22

23

24

25

26

27

JBaishideng®

Zhu R et al. Probiotics and Helicobacter pylori eradication therapy

DOI: 10.3748/ wjg.v18.i43.6302]

Deguchi R, Nakaminami H, Rimbara E, Noguchi N, Sasatsu
M, Suzuki T, Matsushima M, Koike J, Igarashi M, Ozawa H,
Fukuda R, Takagi A. Effect of pretreatment with Lactobacil-
lus gasseri OLL2716 on first-line Helicobacter pylori eradica-
tion therapy. | Gastroenterol Hepatol 2012; 27: 888-892 [PMID:
22098133 DOI: 10.1111/j.1440-1746.2011.06985.x]

Mirzaee V, Rezahosseini O. Randomized control trial: Com-
parison of Triple Therapy plus Probiotic Yogurt vs. Standard
Triple Therapy on Helicobacter Pylori Eradication. Iran Red
Crescent Med ] 2012; 14: 657-666 [PMID: 23285418]

Canducci F, Armuzzi A, Cremonini F, Cammarota G, Bar-
tolozzi F, Pola P, Gasbarrini G, Gasbarrini A. A lyophilized
and inactivated culture of Lactobacillus acidophilus increas-
es Helicobacter pylori eradication rates. Aliment Pharmacol
Ther 2000; 14: 1625-1629 [PMID: 11121911 DOI: 10.1046/
j-1365-2036.2000.00885.x]

Nista EC, Candelli M, Cremonini F, Cazzato 1A, Zocco MA,
Franceschi F, Cammarota G, Gasbarrini G, Gasbarrini A.
Bacillus clausii therapy to reduce side-effects of anti-Helico-
bacter pylori treatment: randomized, double-blind, placebo
controlled trial. Aliment Pharmacol Ther 2004; 20: 1181-1188
[PMID: 15569121 DOI: 10.1111/}.1365-2036.2004.02274.x]
Sheu BS, Wu JJ, Lo CY, Wu HW, Chen JH, Lin YS, Lin MD.
Impact of supplement with Lactobacillus- and Bifidobacte-
rium-containing yogurt on triple therapy for Helicobacter
pylori eradication. Aliment Pharmacol Ther 2002; 16: 1669-1675
[PMID: 12197847 DOI: 10.1046/}.1365-2036.2002.01335.x]
Myllyluoma E, Veijola L, Ahlroos T, Tynkkynen S, Kankuri
E, Vapaatalo H, Rautelin H, Korpela R. Probiotic supplemen-
tation improves tolerance to Helicobacter pylori eradication
therapy--a placebo-controlled, double-blind randomized pi-
lot study. Aliment Pharmacol Ther 2005; 21: 1263-1272 [PMID:
15882248 DOI: 10.1111/.1365-2036.2005.02448.x]

Yasar B, Abut E, Kayadib1 H, Toros B, Sezikli M, Akkan Z,
Keskin O, Oviing Kurdas O. Efficacy of probiotics in Helico-
bacter pylori eradication therapy. Turk | Gastroenterol 2010;
21: 212-217 [PMID: 20931422 DOI: 10.4318/tjg.2010.0090]
Kim MN, Kim N, Lee SH, Park YS, Hwang JH, Kim JW,
Jeong SH, Lee DH, Kim ]S, Jung HC, Song IS. The effects
of probiotics on PPI-triple therapy for Helicobacter pylori
eradication. Helicobacter 2008; 13: 261-268 [PMID: 18665934
DOI: 10.1111/j.1523-5378.2008.00601.x]

Scaccianoce G, Zullo A, Hassan C, Gentili F, Cristofari F,

WJG | www.wjgnet.com

28

29

30

31
32

33

34

35

36

37

18021

Cardinale V, Gigliotti F, Piglionica D, Morini S. Triple thera-
pies plus different probiotics for Helicobacter pylori eradi-
cation. Eur Rev Med Pharmacol Sci 2008; 12: 251-256 [PMID:
18727457]

Cindoruk M, Erkan G, Karakan T, Dursun A, Unal S. Efficacy
and safety of Saccharomyces boulardii in the 14-day triple anti-
Helicobacter pylori therapy: a prospective randomized place-
bo-controlled double-blind study. Helicobacter 2007; 12: 309-316
[PMID: 17669103 DOI: 10.1111/§.1523-5378.2007.00516.x]
Yamaoka Y, Kodama T, Kita M, Imanishi J, Kashima K,
Graham DY. Relation between clinical presentation, Heli-
cobacter pylori density, interleukin Ibeta and 8 production,
and cagA status. Gut 1999; 45: 804-811 [PMID: 10562576 DOI:
10.1136/ gut.45.6.804]

Tokunaga Y, Shirahase H, Hoppou T, Kitaoka A, Tokuka A,
Ohsumi K. Density of Helicobacter pylori infection evalu-
ated semiquantitatively in gastric cancer. | Clin Gastroenterol
2000; 31: 217-221 [PMID: 11034000 DOI: 10.1097/00004836-20
0010000-00006]

Fuller R. Probiotics in human medicine. Gut 1991; 32: 439
Rolfe RD. The role of probiotic cultures in the control of
gastrointestinal health. ] Nutr 2000; 130: 396S-402S [PMID:
10721914]

McFarland LV. Systematic review and meta-analysis of Sac-
charomyces boulardii in adult patients. World | Gastroenterol
2010; 16: 2202-2222 [PMID: 20458757 DOI: 10.3748 /wijg.v16.
118.2202]

Lesbros-Pantoflickova D, Corthésy-Theulaz I, Blum AL. He-
licobacter pylori and probiotics. ] Nutr 2007; 137: 8125-818S
[PMID: 17311980]

Padol S, Yuan Y, Thabane M, Padol IT, Hunt RH. The effect
of CYP2C19 polymorphisms on H. pylori eradication rate in
dual and triple first-line PPI therapies: a meta-analysis. Am
] Gastroenterol 2006; 101: 1467-1475 [PMID: 16863547 DOI:
10.1111/}.1572-0241.2006.00717 .x]

Biithling A, Radun D, Miiller WA, Malfertheiner P. Influ-
ence of anti-Helicobacter triple-therapy with metronidazole,
omeprazole and clarithromycin on intestinal microflora.
Aliment Pharmacol Ther 2001; 15: 1445-1452 [PMID: 11552917
DOI: 10.1046/.1365-2036.2001.01033.x]

Patel A, Shah N, Prajapati JB. Clinical application of probiot-
ics in the treatment of Helicobacter pylori infection--a brief
review. ] Microbiol Immunol Infect 2014; 47: 429-437 [PMID:
23757373 DOI: 10.1016/].jmii.2013.03.010]

P- Reviewer: Buzas GM, lerardi E, Nath G S- Editor: Nan ]
L- Editor: AmEditor E- Editor: Wang CH

December 21, 2014 | Volume 20 | Issue 47 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

ISSN1007-9327

“‘ ‘ ‘ “ Il
7 |

9%771007%932045 |“

© 2014 Baishideng Publishing Group Inc. All rights reserved.




	18013
	WJGv20i47-The Back cover

