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ABSTRACT

Aims: To reveal the effect of probiotics added to standard Helicobacter pylori eradication treatment on the eradication success and
side effect profile.

Accepted: 30.05.2024 . Published: 30.07.2024

Methods: This is a prospective cross-sectional study that included male and female patients between the ages of 18-65 who
presented to internal medicine and general surgery outpatient clinics with dyspeptic complaints and had a positive stool
Helicobacter pylori antigen test. The patients were divided into two groups with the first receiving standard treatment consisting of
amoxicillin 1000 mg 2x1, clarithromycin 500 mg 2x1, and lansoprazole 30 mg 2x1. In addition to standard treatment, the second
group also received a probiotic supplement containing 1.5 billion colony-forming units (CFU) per tablet twice a day. Both groups
were treated for 14 days and were called 1 month later for a stool Helicobacter pylori antigen check. In addition, a questionnaire
was administered to the patients aiming to determine the presence and severity of common side effects due to antibiotic use.
These side effects were determined as epigastric burning, flatulence, diarrhea, nausea and vomiting, bitter taste and retrosternal
burning. 0 means none, 1 means mild, 2 means moderate, and 3 means severe. Patients were asked to score the symptoms they felt
while using antibiotics according to this scale. The aim was to investigate whether there was a difference between the two groups
in terms of eradication success and side effect profile.

Results: The study included 150 patients (87 males and 63 females) with a mean age 0f43.37+12.13 (range 23-65). Group 1 consisted
of seventy-five patients who received only antibiotic treatment and group 2 consisted of 75 patients who received antibiotic and
probiotic treatment. Eradication percentage was 77.33% in the antibiotic group and 85.33% in the antibiotic+probiotic group. On
the other hand, the difference between groups was found to be non-significant (p=0.295). The odds ratio for association between
treatment and eradication was 1.705 (95% CI: 0.738-3.940, p=0.212). The percentages of epigastric burning, flatulence, diarrhea,
and nausea/vomiting were significantly higher in the antibiotic group than in the antibiotic+probiotic group (p<0.001, p<0.001,
p<0.001, p=0.002, respectively). No significant differences between treatment groups in terms of bitter taste and retrosternal
burning were found (p=0.323, p=0.579, respectively).

Conclusion: Probiotics cannot be an alternative option to antibiotics in the treatment of Helicobacter pylori; however, when used
in combination with antibiotics, they can have a synergistic effect by increasing the eradication success and reducing side effects.
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INTRODUCTION

Helicobacter pylori (HP), a gram-negative, micro-aerophilic,
spiral-shaped, flagellated bacterium, was first detected in the
human stomach by Warren and Marshall in 1982. In 1989,
Goodwin named the bacterium HP due to its helical structure
and the fact that it lives in the pyloric region of the stomach.
Approximately half of the world’s population is infected with
HP. According to a TURHEP study, the average prevalence
of HP is 82.5% across Turkiye, which prevalence levels
varying from region to region. The highest positivity rate is
in the Southeastern Anatolia Region with a rate of 88.7%,
while prevalence drops to 71.8% in the Marmara Region.’
HP causes atrophy and metaplasia in the gastric mucosa.
The relationship between HP and gastritis, gastroduodenal

Corresponding Author: Ece Yigit, drece-89@hotmail.com

EY MG MO

ulcer, gastric mucosa-associated lymphoma (MALTOMA),
and gastric adenocarcinoma has been definitively proven
and it is considered a class 1 carcinogen by the World Health
Organization.” For this reason, all national and international
guidelines recommend investigating the presence of HP in
patients presenting with dyspeptic complaints and eradicating
itifpositive.” Since HP shows high antibiotic resistance, various
eradication regimens have been defined and updated over the
years." In recent years, the use of probiotics, which increase
the success of treatment through different mechanisms, has
come to the fore in addition to antibiotics. Probiotics are
defined by the World Health Organization as bacteria that
are beneficial to human health when consumed in sufficient
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amounts.’ In order to ensure eradication of HP, some current
guidelines recommend the use of probiotics as they increase
treatment compliance and eradication success.” There are
publications showing that probiotics prevent HP colonization
through various mechanisms and increase the success of
eradication, and also increase compliance with treatment by
reducing the side effects of antibiotic therapy.”* However, there
are conflicting results in the literature which conclude that
probiotics do not provide additional benefit to HP treatment.’
Taking these opposing views into consideration, the present
study was planned to evaluate the effectiveness of probiotics
on both eradication success and treatment-related side effects.

METHODS

Ethical approval was received from the Ethics Committee
of Istanbul Medipol University Faculty of Medicine (Date:
07.12.2023, Decision No: 1017). All stages of the study were
carried out in accordance with the Declaration of Helsinki.
Patients were informed of the purpose and method of the
study and their written consent was obtained. The sample
size was calculated using the descriptive statistics (effect
size=0.229) in the article titled “The effect of probiotics on
gut microbiota during the Helicobacter pylori eradication:
randomized controlled trial”. The minimum number of
patients required to complete the present study with a 95%
confidence level (a=0.05) and 80% power was determined
as 150 (Hintze, J. (2011), PASS 11. NCSS, LLC. Kaysville,
Utah, USA. www.ncss.com)."” The study was conducted at
Istanbul Medipol University’s Faculty of Medicine Hospital
between December 2023 and March 2024. Male and female
patients between the ages of 18 and 65, who applied to
internal medicine and general surgery outpatient clinics with
dyspeptic complaints and had a positive stool HP antigen test,
were included in the study. Patients were numbered according
to the order of arrival. Those with odd numbers were placed
in group 1 and received standard treatment, while those with
even numbers were placed in group 2 and received standard
treatment+probiotics. The treatment applied to the first group
consisted of amoxicillin 1000 mg 2x1, clarithromycin 500 mg
2x1, and Lansoprazole 30 mg 2x1. In addition to standard
treatment, group 2 received probiotic supplementation
containing 1.5 billion colony-forming units (CFU) per
tablet in a 2x1 dosage. Probiotics included Enterococcus
faecium (CBT EF4), Lactobacillus plantarum (CBT LP3),
Streptococcus thermophilus (CBT ST3), Bifidobacterium
lactis (CBT BL3), Lactobacillus acidophilus (CBT LAl), and
Bifidobacterium longum (CBT BG7) strains. Both groups
were treated for 14 days and were called 1 month later for a
stool HP antigen check. The antigen checks were compared to
determine whether there was a significant difference in terms
of eradication success between the two groups. In addition,
a questionnaire was administered to each patient aiming to
determine the presence and severity of common side effects
due to antibiotic use. These side effects were determined to be
epigastric burning, flatulence, diarrhea, nausea and vomiting,
bitter taste, and retrosternal burning. Patients were asked
to score their symptoms according to the following scale:
0 for no side effects, 1 for mild, 2 for moderate, and 3 for
severe side effects. Exclusion criteria included: pregnant and

breastfeeding women; patients <18 years of age and >65 years
of age; patients previously treated for HP eradication; patients
using antibiotics and/or probiotics, proton pump inhibitors,
H2 receptor antagonists, or antiacids within the last 3 months;
the presence of any acute or chronic infection other than HP;
the presence of malignancy, liver, or kidney dysfunction; and
patients using immunosuppressive agents.

Statistical Analysis

All analyses were performed on IBM SPSS statistics for
Windows, Version 25.0 (IBM Corp., Armonk, NY, USA). For
the normality check, histogram and Q-Q plots were used.
Descriptive statistics were presented by using meantstandard
deviation for continuous variables due to normality of
distribution and frequency (percentage) for categorical
variables. Continuous variables were analyzed with the
student t test. Categorical variables were analyzed with the
chi-square test or Fisher-Freeman-Halton test. Odds ratios for
eradication were calculated via univariable logistic regression
analysis. Two-tailed p-values of less than 0.05 were considered
statistically significant.

RESULTS

The study included 150 patients (87 males and 63 females) with
amean age of 43.37+12.13 (range 23-65). Group 1 consisted of
seventy-five patients who received only antibiotic treatment
and group 2 consisted of 75 patients who received antibiotic
and probiotic treatment. No significant differences between
treatment groups were found in terms of age (p=0.511), sex
(p=0.620), alcohol use (p=0.650), and smoking (p=0.741).
Eradication percentage was 77.33% in the antibiotic group
and 85.33% in the antibiotic+probiotic group (Figure). The
differences between groups was found to be non-significant
(p=0.295) (Table 1). The odds ratio for association between
treatment and eradication was 1.705 (95% CI: 0.738 - 3.940,
p=0.212). In addition, no association was found between
eradication and age (p=0.816), sex (p=0.244), alcohol use
(p=0.682), or smoking (p=0.656) (Table 2). The percentage
of no epigastric burning was significantly higher in the
antibiotic+probiotic group than in the antibiotic group.
The percentages of moderate and severe epigastric burning
were significantly higher in the antibiotic group than in the
antibiotic+probiotic group (p<0.001). The percentage of mild
flatulence was significantly higher in the antibiotic+probiotic
group thanin theantibiotic group. The percentages of moderate
and severe flatulence were significantly higher in the antibiotic
group than in the antibiotic+probiotic group (p<0.001). The
percentage of no diarrhea was significantly higher in the
antibiotic+probiotic group than in the antibiotic group. The
percentages of moderate and severe diarrhea were significantly
higher in the antibiotic group than in the antibiotic+probiotic
group (p<0.001). The percentage of no nausea/vomiting was
significantly higher in the antibiotic+probiotic group than in
the antibiotic group. And the percentage of moderate nausea/
vomiting was significantly higher in the antibiotic group than
in the antibiotic+probiotic group (p=0.002). No significant
differences between treatment groups was found in terms
of bitter taste (p=0.323) and retrosternal burning (p=0.579)
(Table 3).
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Figure. Helicobacter pylori antigen results after treatment

Table 1. Summary of demographics and antigen results with regard to
treatment groups

Treatment
Antibiotic Antibiotic+Probiotic
(n=75) (n=75)
Age 42.72+12.43 44.03+11.87 0.511°
Sex
Male 45 (60.00%) 42 (56.00%) "
Tl 30 (40.00%) 33 (44.00%) 0620
Alcohol use 10 (13.33%) 13 (17.33%) 0.650"
Smoking 33 (44.00%) 31(41.33%) 0.741"
Helicobacter pylori
antigen after treatment
Negative 58 (77.33%) 64 (85.33%) 0295
Positive 17 (22.67%) 11 (14.67%) ’

Descriptive statistics were presented by using meantstandard deviation for continuous
variable due to normality of distribution and frequency (percentage) for categorical variables.
§: Student t test, : Chi-square test

Table 2. Odds ratios for Helicobacter pylori eradication, univariable
logistic regression analysis results

OR (95% CI) P
Age 1.004 (0.970-1.039) 0.816
Sex, female 1.676 (0.702-4.001) 0.244
Alcohol use 0.796 (0.268-2.365) 0.682
Smoking 0.829 (0.363-1.892) 0.656
Treatment, antibiotic+probiotic 1.705 (0.738-3.940) 0.212

OR: Odds ratio, CI: Confidence interval

DISCUSSION

In this study, the HP eradication success rate of standard
treatment was found to be 77.33%, while this rate was found to
be 85.33% in the group using standard treatment+probiotics.
It was observed that the use of probiotics increased the success
of eradication. In addition, epigastric burning, flatulence,
diarrhea, nausea and vomiting were detected significantly less
in the group using probiotics, while no significant difference
was detected between the two groups in terms of bitter taste
and retrosternal burning.

There are studies in the literature showing the various effects
of probiotics on human health. In order for a strain to be
defined as a probiotic, it must meet certain criteria such as not
having pathogenic properties, being resistant to gastric acid
and bile salt, being able to adhere to the intestinal epithelium,
being able to produce antimicrobial compounds, and being
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Table 3. Summary of symptoms with regard to treatment groups

Treatment
Antibiotic  Antibiotic+Probiotic
(n=75) (n=75)
Epigastric burning
No 4 (5.33%) 24 (32.00%)*
Mild 22 (29.33%) 31 (41.33%)
Moderate 32 (42.67%) 13 (17.33%)* <0001’
Severe 17 (22.67%) 7 (9.33%)*
Flatulence
No 13 (17.33%) 23 (30.67%)
Mild 19 (25.33%) 33 (44.00%)*
Moderate 29 (38.67%) 17 (22.67%)* <000t
Severe 14 (18.67%) 2 (2.67%)*
Diarrhea
No 14 (18.67%) 35 (46.67%)*
Mild 20 (26.67%) 23 (30.67%)
Moderate 27 (36.00%) 12 (16.00%)* <0.001"
Severe 14 (18.67%) 5 (6.67%)*
Nausea/vomiting
No 18 (24.00%) 32 (42.67%)*
Mild 33 (44.00%) 36 (48.00%) 0.002*
Moderate 21 (28.00%) 6 (8.00%)* ’
Severe 3 (4.00%) 1(1.33%)
Bitter taste
No 25 (33.33%) 19 (25.33%)
Mild 23 (30.67%) 34 (45.33%)
Moderate 19 (25.33%) 16 (21.33%) 0323
Severe 8(10.67%) 6 (8.00%)
Retrosternal burning
No 1(1.33%) 1(1.33%)
Mild 48 (64.00%) 53 (70.67%)
Moderate 21 (28.00%) 14 (18.67%) 0.57*
Severe 5(6.67%) 7 (9.33%)

Descriptive statistics were presented by using frequency (percentage) for categorical variables.

F: Chi-square test, §: Fisher-Freeman-Halton test, *: Significantly different category

able to stimulate the immune response.' These criteria were
determined by The Lactic Acid Bacteria Industrial Platform
(LABIP). The most commonly used and most effective
probiotic species are Lactobacillus and Bifidobacterium
species, which were used in the present study.

Treating HP is much more than treating an infection.
Eradicating HP not only treats gastritis and gastroduodenal
ulcers, but it may also prevent gastric adenocarcinoma and
MALTOMA caused by HP. Unfortunately, it is not easy to
destroy HP due to its resistance to antibiotics and difficulty in
patient compliance with treatment."”

The prevalence of HP is increasing year by year all over
the world as well as in Turkiye.” To create consensus on
HP treatment, the American College of Gastroenterology
(ACG) guidelines and the Maastricht V consensus report
were last announced in 2017. Both recommended that all HP
positive patients should be treated and that the treatment
protocol should be decided according to clarithromycin and
metronidazole resistance.”” Today, the most commonly used
global first-line treatment regimen is triple therapy which
includes amoxicillin, clarithromycin, and a proton pump
inhibitor."” The present study used this treatment regimen.
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Studies on clarithromycin resistance in Turkiye have found
results varying between 15% and 55%. The reason for this
variation of results may be due to the difference in the method
and region where resistance was studied.”® Again, in various
studies conducted in Turkiye the success rates of the classic
triple therapy were found to be between 43.5% and 86.2%."" In
the present study, the eradication rate was found to be 77.33%,
consistent with these data. Due to the bacteria’s ability to
develop high antibiotic resistance, many different treatment
protocols have been created over the years. After antibiotic
resistance, the most important factor affecting eradication
success is patient non-compliance. Studies have shown that
the incidence of side effects varies between 5-30% and that
these side effects cause patients to fail to comply with the
treatment.'” There are studies in the literature showing that
probiotics increase compliance with treatment by reducing
side effects, as in this study.”” Probiotics prevent HP adhesion
by colonizing the gastric mucosa, inhibiting the urease
activity of HP by producing short-chain fatty acids, and
thus blocking the adhesion of HP to the gastric mucosa.”
Probiotics compete with HP for nutrients and cause immune
modulation via IL-8.”!

There are many studies in the literature aiming to reveal the
effect of probiotics on HP. In a multicenter study conducted
on 664 patients in Greece, the success rate with standard
treatment was found to be 86.8%, while the success rate
increased to 92.0% in the group which probiotics were added
to the same treatment. In addition, the frequency of side
effects was much less in the group using probiotics.”” A meta-
analysis examining 40 studies covering data from 894 patients
published in 2019 concluded that a higher eradication rate
(p<0.001) and a lower incidence of total side effects (p<0.001)
were observed in the group using probiotics compared
to the control group.”” The 2017 ACG clinical guidelines
recommended the use of probiotics, stating that they increase
HP elimination rates and reduce the occurrence of side effects.
However, no conclusion has been reached about the best
probiotic choice, as well as its dosage and treatment process."

Despite these positive results in the literature, there are also
studies that conclude that the use of probiotics is useless. In
a small-scale Turkish study conducted on 61 children, it was
concluded that probiotics did not contribute to eradication
success or to reducing the rate of side effects.” The reason for
the negative results in this study may be the small number of
patientsand the content of the probiotic used. While a powerful
probiotic containing Enterococcus faecium, Lactobacillus
plantarum, Streptococcus thermophilus, Bifidobacterium
lactis, Lactobacillus acidophilus, and Bifidobacterium longum
was used in the present study, the probiotic used in the small-
scale study contained only Lactobacillus casei, Lactobacillus
acidophilus, and Bifidobacterium lactis. Another study
conducted on 209 patients in Spain concluded that probiotic
treatment added to standard treatment did not contribute
to eradication success or reducing side effects. The reason
for this result may be that the probiotic used contained only
Lactobacillus plantarum and Pediococcus acidilactici and was
used once a day. The present study applied the probiotics in a
2x1 posology.”

When the results of 4 studies conducted between 2016 and
2017 are examined, the general opinion is that probiotics
cannot be an alternative option to antibiotics in the treatment
of HP; however, their combined use can have a synergistic
effect by increasing the eradication success and reducing side
effects.”

Limitations

This study was a relatively small-scale study conducted
with 150 patients. Definitive results can be reached with
studies on more patients. Since it was a single-center study,
it covered a certain segment of the society. The results cannot
be generalized to the entire population. The presence of HP
was detected by examining the stool antigen test. Culture,
antibiotic susceptibility, and drug resistance tests were not
performed. As the symptoms questioned within the study to
evaluate post-treatment antibiotic side effects may also occur
due to HP infection, it would have been more accurate to
apply the same questionnaire both before and after treatment.

CONCLUSION

Considering the increase in the prevalence of HP infection as
well as the increase in antibiotic resistance both globally and
in Turkiye, supporting antibiotic therapy with probiotics can
contribute to the success of treatment.

ETHICAL DECLARATIONS

Ethics Committee Approval

The study was carried out with the permission of the Ethics
Committee of Istanbul Medipol University Faculty of
Medicine, (Date: 07.12.2023, Decision No: 1017).

Informed Consent
All patients signed and free and informed consent form.

Referee Evaluation Process
Externally peer-reviewed.

Conflict of Interest Statement
The authors have no conflicts of interest to declare.

Financial Disclosure
The authors declared that this study has received no financial
support.

Author Contributions

All of the authors declare that they have all participated in
the design, execution, and analysis of the paper, and that they
have approved the final version.

REFERENCES
1. Ozaydin N, Turkyilmaz SA, Cali S. Prevalence and risk factors of
Helicobacter pylori in Turkey: a nationally-representative, cross-
sectional, screening with the *C-urea breath test. BMC Public
Health. 2013;13:1215. doi: 10.1186/1471-2458-13-1215

2. Lee YC, Chiang TH, Chou CK, et al. Association between
Helicobacter pylori eradication and gastric cancer incidence: a
systematic review and meta-analysis. Gastroenterology. 2016;
150(5):1113-1124. doi: 10.1053/j.gastro.2016.01.028

369



Yigit et al. The role of probiotics in Helicobacter pylori eradication

J Health Sci Med. 2024;7(4):366-370

3. Kaplan M, Tanoglu A, Duzenli T, Tozun AN. Helicobacter pylori
treatment in Turkey: current status and rational treatment
options. North Clin Istanb. 2019;7(1):87-94. doi: 10.14744/nci.
2019.62558

4. Georgopoulos SD, Xirouchakis E, Martinez Gonzalez B, et al.
Clinical evaluation of a ten day regimen with esomeprazole,
metronidazole, amoxicillin, and clarithromycin for the
eradication of Helicobacter pylori in a high clarithromycin
resistance area. Helicobacter. 2013;18(6):459-467. doi.org/10.
1111/hel.12062

5. Sanchez B, Delgado S, Blanco Miguez A, Lourenco A,
Gueimonde M, Margolles A. Probiotics, gut microbiota, and
their influence on host health and disease. Mol Nutr Food Res.
2017;61(1):1600240. doi: 10.1002/mnfr.201600240

6. Chey WD, Leontiadis GI, Howden CW, Moss SE. ACG clinical
guideline: treatment of Helicobacter pylori infection. Am ]
Gastroenterol. 2017;112(2):212-239. doi: 10.1038/ajg.2016.563

7. Wilhelm SM, Johnson JL, Kale-Pradhan PB. Treating bugs with
bugs: the role of probiotics as adjunctive therapy for Helicobacter
pylori. Ann Pharmacother. 2011;45(7-8):960-966. doi.org/10.
1345/aph.1Q10

8. Ianiro G, Tilg H, Gasbarrini A. Antibiotics as deep modulators
of gut microbiota: between good and evil. Gut. 2016;65(11):1906-
1915. doi.org/10.1136/gutjnl-2016-312297

9. Lu C, Sang J, He H, et al. Probiotic supplementation does
not improve eradication rate of Helicobacter pylori infection
compared to placebo based on standard therapy: a meta-analysis.
Scientific Reports. 2016;6(1):23522. doi: 10.1038/srep23522

10.0h B, Kim BS, Kim JW, et al. The effect of probiotics on
gut microbiota during the Helicobacter pylori eradication:
randomized controlled trial. Helicobacter. 2016;21(3):165-174.
doi: 10.1111/hel.12270

11.Demir E, Kili¢ GB, Ozbalci D. Probiyotiklerin biyogiivenilirlik
ozellikleri “Probiyotikler”. J Sci Food Agric. 2019;7(4):639-645.
doi:10.24925/turjafv7i4.639-645.2327

12.Cekin AH, Sahintiirk Y, Akbay Harmandar F, Uyar S, Yolcular
BO, Cekin Y. Use of probiotics as an adjuvant to sequential
H. pylori eradication therapy: impact on eradication rates,
treatment resistance, treatment-related side effects, and patient
compliance. Turk J Gastroenterol. 2017;28(1):3-11. doi: 10.5152/
tjg.2016.0278

13.0zden A, Seven G, Bektas M. Effectiveness of different treatment
regimens in Helicobacter pylori eradication: ten year experience
of a single institution. Turk J Gastroenterol. 2010;21(3):218-223.
doi: 10.4318/tjg.2010.0091

14. Malfertheiner P, Megraud F, O’Morain C, et al. Management
of Helicobacter pylori infection-the Maastricht V/Florence
consensus report. Gut. 2017;66(1):6-30. doi: 10.1136/gutjnl-2016-
312288

15.Ismail NI, Nawawi KN, Hsin DC, et al. Probiotic containing
Lactobacillus reuteri DSM 17648 as an adjunct treatment for
Helicobacter pylori infection: a randomized, double blind,
placebo controlled trial. Helicobacter. 2023;28(6):e13017. doi:
10.1111/hel.13017

16. Patel SK, Pratap CB, Jain AK, Gulati AK, Nath G. Diagnosis of
Helicobacter pylori: what should be the gold standard? World |
Gastroenterol. 2014;20(36):12847. doi: 10.3748/wjg.v20.i136.12847

17.Caglar R. Helicobacter pylori eradikasyonunda kullanilan
kombine tedavilerin etkinliklerinin kargilastirilmasi. SABD.
2023;13(1):119-122. doi.org/10.33631/sabd.1210607

18.Nyssen OP, Perez-Aisa A, Tepes B, et al. Adverse event profile
during the treatment of Helicobacter pylori: a real-world
experience of 22,000 patients from the European registry on
Helicobacterpylorimanagement (Hp-EuReg). Am ] Gastroenterol.
2021;116(6):1220-9. doi: 10.14309/ajg.0000000000001246

370

19.Viazis N, Argyriou K, Kotzampassi K, et al. A four-probiotics
regimen combined with a standard Helicobacter pylori-
eradication treatment reduces side effects and increases
eradication rates. Nutrients. 2022;14(3):632. doi.org/10.3390/
nul4030632

20.Mukai T, Asasaka T, Sato E, Mori K, Matsumoto M, Ohori H.
Inhibition of binding of Helicobacter pylori to the glycolipid
receptors by probiotic Lactobacillus reuteri. FEMS Microbiol Rev.
2002;32(2):105-110. doi.org/10.1111/j.1574-695X.2002.tb00541.x

21.Kafshdooz T, Akbarzadeh A, Seghinsara AM, Nasrabadi HT,
Milani M. Role of probiotics in managing of Helicobacter pylori
infection: a review. Drug Research. 2017;11(02):88-93. doi:
10.1055/s-0042-116441

22.Shi X, Zhang J, Mo L, Shi J, Qin M, Huang X. Efficacy and
safety of probiotics in eradicating Helicobacter pylori: a network
meta-analysis. Medicine. 2019;98(15):e15180. doi: 10.1097/MD.
0000000000015180

23.Akcam M, Koca T, Salman H, Karahan N. The effects of
probiotics on treatment of Helicobacter pylori eradication in
children. Saudi Med ]. 2015;36(3):286-290. doi: 10.15537/smj.
2015.3.10124

24.McNicholl AG, Molina-Infante J, Lucendo AJ, et el. Probiotic
supplementation with Lactobacillus plantarum and Pediococcus
acidilacticifor Helicobacter pyloritherapy:arandomized, double-
blind, placebo-controlled trial. Helicobacter. 2018;23(5):12529.
doi: 10.1111/hel.12529

25.Goderska K, Agudo Pena S, Alarcon T. Helicobacter pylori
treatment: antibiotics or probiotics. Appl Microbiol Biotechnol.
2018;102:1-7. doi: 10.1007/s00253-017-8535-7


http://dx.doi.org/10.24925/turjaf.v7i4.639-645.2327

