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Probiotic Supplementation for Treatment of Helicobacter pylori 
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Background/Aims: The effects of probiotic supplementation on Helicobacter pylori (H. pylori) eradication therapy are not completely 
understood. In this study, we investigated the effects of continuous probiotic administration on eradication rates, recrudescence, 
and symptom response following completion of a course of H. pylori therapy.
Methods: This prospective, randomized, double-blind placebo-controlled trial was performed between June 2018 and 2020. Two-
hundred seventy patients who received a standard triple regimen for  H. pylori eradication, were included in the study. Participants 
were randomized to receive a probiotic as adjunctive therapy (Enterococcus faecium 4.5×108 and Bacillus subtilis 5.0×107; 
Medilac-S

®, Hanmi Pharmaceuticals, Seoul, Korea) or a placebo (one tablet thrice daily) for 28 days, following H. pylori
eradication. Participants who showed successful eradication underwent a repeat 13C-urea breath test after 6 months.
Results: Eradication rates in the probiotic and placebo groups were 77.1% and 72.4%, respectively (P=0.48) using per-protocol 
analysis. Using intention-to-treat analysis, eradication rates were 67.4% and 65.9%, respectively (P=0.43).  Of 149 patients who 
were followed-up after 6 months, four patients had recrudescence (2.7%). Recrudescence rates did not differ between the probiotic 
and placebo groups. Of the 76 patients who had non-ulcer dyspepsia, 60 (78.9%) showed symptom resolution after 6 months. This 
beneficial effect was most pronounced in patients with postprandial distress syndrome (P=0.02). 
Conclusions: Consecutive probiotic supplementation following H. pylori eradication therapy did not increase eradication rates or de-
crease recrudescence rates. (Korean J Helicobacter Up Gastrointest Res 2023;23:34-41)
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INTRODUCTION

For more than 30 years, Helicobacter pylori (H. pylori) 

has been studied for its role in the development of gastro-

intestinal diseases. Eradication of H. pylori is important 

for the treatment and prevention of its recurrence.
1-3

 The 

most widely used empirical H. pylori eradication regimen 

is clarithromycin-based standard triple therapy (STT), 

which adds a proton-pump inhibitor to two antibiotics 

(amoxicillin and clarithromycin). The eradication rate of 

clarithromycin-based STT has been unsatisfactory, and 

several efforts have been made to improve the outcomes.
4,5

 

Probiotic supplementation is one of them.
6
 The most com-

monly used probiotics are microorganisms belonging to 

genera Bifidobacterium, Lactobacillus, Saccharomyces, 

and Bacillus. Certain probiotics may inhibit H. pylori. 

Probiotic supplementation decreases nausea, bloating 

and diarrhea associated with H. pylori medications and 

seems to improve eradication rates.
7
 A meta-analysis of 

10 clinical trials of the probiotic efficacy of H. pylori erad-

ication shows that a combination of Lactobacillus- and 

Bifidobacterium-containing probiotics increases the over-

all eradication rates and reduces overall adverse events.
8
 

However, another meta-analysis of 33 randomized con-

trolled trials confirms that these beneficial effects are 

marginal and only happen with several limited strains.
9
 

The authors reported that only the overall incidence of 

side effects was decreased in the probiotic supplementa-

tion group. Taken together, the role of probiotics in H. 

pylori eradication therapy is still controversial, and its 

effect might be overestimated.

Probiotics are usually bacteria and live microorganisms. 

A recent study assessed the effects of probiotic supple-

mentation on changes in gut microbiota and anti-

biotic-related side effects (particularly changes in bowel 

habits) over time.
10

 Co-administration of probiotics with 

an H. pylori eradication regimen appears to induce fewer 

http://crossmark.crossref.org/dialog/?doi=10.7704/kjhugr.2022.0051&domain=pdf&date_stamp=2023-03-10
http://crossmark.crossref.org/dialog/?doi=10.7704/kjhugr.2022.0051&domain=pdf&date_stamp=2023-03-10


Na Rae Lim, et al: Serial Probiotic Supplementation Following H. pylori Eradication Therapy

35

changes in the gut microbiota, but post-antibiotic supple-

mentation shows fewer adverse events (especially diar-

rhea). Nonetheless, the findings were not statistically 

significant.
10

 Co-administration of antibiotics and pro-

biotics may raise concerns that antibiotics might kill the 

probiotics and reverse their benefits. Some physicians 

suggest that probiotic therapy should be postponed until 

a few days after completing antibiotics, or they may pre-

scribe taking them a few hours after taking the antibiotics. 

So far, studies on probiotic supplementation for H. pylori 

eradication therapy have been designed as a combination 

of probiotics and antibiotics and have only dealt with 

their effect on H. pylori eradication rates.

In this study, the starting point of probiotic supplementa-

tion was specially treated, and we supplied them after 

antibiotic therapy for H. pylori eradication. We aimed to 

analyze the influence of probiotics themselves on H. pylori 

eradication rates and recrudescence. We also investigated 

symptom responses after H. pylori eradication in subjects 

with non-ulcer dyspepsia.

MATERIALS AND METHODS

1. Study population

This randomized double-blind prospective study was 

conducted at the Catholic University School of Medicine, 

St. Vincent’s Hospital from June 2018 to May 2020. We 

enrolled patients who underwent first-line eradication ther-

apy for H. pylori. Initially, H. pylori infection status was 

confirmed by a rapid urease test histology (CLO
®
 test; 

Kimberly-Clark, Draper, UT, USA), using endoscopic biopsy 

specimens taken from the antrum and corpus. Furthermore, 

we checked serum IgG for H. pylori or a 
13

C-urea breath 

test (UBT). 

We measured the presence of serum IgG against H. 

pylori (Enzygnost
®
; Dade Behring, Marburg, Germany), and  

IgG titers over 15 U/mL were classified as H. pylori-sero-

positive in accord with the manufacturer’s instructions. 

We performed a 
13

C-UBT with a Pranactin
®
-Citric drug 

product, a component of the BreathTek
TM

 UBT Kit (Korea 

Otsuka Pharmaceutical Co. Ltd., Seoul, Korea). The pa-

tients ingested 3 g of reconstituted Pranactin
®
-Citric con-

taining 75 mg of 
13

C-urea. After mouthwash, we collected 

breath samples before and 20 minutes following the ad-

ministration of 
13

C-urea. The 
13

C/
12

C ratio in the breath 

sample was measured with an infrared spectrophotometer 

(UBiT-IR300; Korea Otsuka Pharmaceutical Co. Ltd.). 

Changes in the 
13

C values over baseline were expressed 

as ∆
13

C, and a positive result was defined as an increase 

of more than 2.5%. We also performed a PCR test. We 

extracted DNAs from the gastric mucosal tissues using 

a QIAamp DNA Mini Kit (Qiagen, Valencia, CA, USA) accord-

ing to the manufacturer’s protocol and then used the 

DNAs for PCR. The DNAs were stored at -20
0
C until use. 

PCR (Seeplex
®
 ClaR-H. pylori ACE Detection; Seegene 

Institute of Life Science, Seoul, Korea) was performed 

to identify point mutation-containing gene fragments ac-

cording to the manufacturer’s recommendations. H. pylori 

infection was diagnosed if two or more tests showed pos-

itive results. 

Eligible subjects for this study were H. pylori-infected 

patients above 19 years of age. We excluded those pa-

tients who had active peptic ulcer disease within three 

months, those with previous antibiotics use, those who 

were taking medications that might affect intestinal mo-

tility including narcotics, laxatives, and prokinetics, or 

those who were taking probiotics or prebiotics. We also 

excluded patients after gastric surgery, those with chronic 

illness including chronic kidney disease showing serum 

creatinine >1.5 mg/dL and chronic heart failure showing 

ejection fraction <20%, or those who were pregnant.

This study protocol was approved by the Institutional 

Research Ethics Board of The Catholic University of Korea 

(VC17MESI0238) and adhered to the Declaration of 

Helsinki. Written informed consent was obtained from 

all patients.

2. Evaluation of compliance and adverse effects

We defined compliance as being good (taking more 

than 80% of total medication) or poor by counting remain-

ing drugs after the medication. Adverse events included 

abdominal pain, diarrhea, constipation, dizziness, taste 

perversion, headache, anorexia, nausea, vomiting, or skin 

rash. Adverse effect was confirmed if these symptoms 
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disrupted the daily life.

3. H. pylori eradication therapy

This was a randomized, double-blind parallel-group, and 

placebo-controlled study. We used a computer to generate 

random sequences for a randomization list. Patients in 

each group received the same H. pylori eradication 

regimen. In the study, clarithromycin-based triple therapy 

(ilaprazole 20 mg [Noltec
®
; IL-YANG Pharmaceutical Co., 

Seoul, Korea], clarithromycin 500 mg [Klaricid; Abbott 

Laboratories, North Chicago, IL, USA], and amoxicillin 1 g 

[Chong Kun Dang Pharmaceutical Co., Seoul, Korea]) were 

administered twice daily for 14 days. All medicines were 

taken after breakfast and dinner. As soon as the prescribed 

antibacterial regimen had been completed, we random-

ized the subjects in a 1:1 ratio and gave them either 

the study products (Enterococcus faecium 4.5×10
8
 and 

Bacillus subtilis 5.0×10
7
; Medilac-S

®
, Hanmi Pharm., 

Seoul, Korea) or a placebo one tablet three times daily 

for 4 weeks. At least 4 weeks following the completion 

of treatment, a 
13

C-UBT confirmed H. pylori eradication. 

The eradication rate was evaluated in a per-protocol 

(PP) analysis based on the number of patients who com-

pleted the study. Patients lost to follow-up were handled 

as eradication failures in the intention-to-treat (ITT) analysis.

4. Evaluation of recrudescence

In previous relevant studies, recrudescence is generally 

defined as recurrence of H. pylori infection within 1 year 

following eradication.
11

 Six months following treatment 

completion, the patients confirmed to have achieved suc-

cessful eradication took a second 
13

C-UBT to determine 

recrudescence. Medications related to the false negative 

result of 
13

C-UBT such as proton pump inhibitors or hista-

mine H2 receptor antagonists were discontinued before 

the test.

5. Assessement on recrudescence rate

The patients with positive results of the second UBT 

after 6 months were determined as recrudescence. The 

recrudescence rate was evaluated based on the number 

of patients after successful H. pylori eradication.

6. Symptom assessment

Following H. pylori eradication, we evaluated the symp-

tom responses of patients. The surveys were conducted 

by questionnaire at the time of eradication start and 6 

months following H. pylori eradication. We classified the 

initial symptoms into four cardinal symptom categories 

of functional dyspepsia according to Rome IV criteria: 

postprandial fullness, early satiety, epigastric pain, and 

epigastric burning.
12

 Symptoms must have occurred at 

least three days a week for the preceding six months 

in order to be diagnosed as functional dyspepsia. The 

four symptoms can be classified into two subtypes: post-

prandial distress syndrome (PDS) or epigastric pain syn-

drome (EPS). According to the predominant symptom, the 

patient’s symptom subtypes are initially classified. Six 

months following successful H. pylori eradication, we eval-

uated whether symptoms remained or were improved. 

We also analyzed the link between changes in the symp-

toms and recrudescence.

7. Statistics

Student T-test was used to compare continuous varia-

bles between the two groups. Differences between dichoto-

mous variables were evaluated with the chi-squared test. 

Calculation was performed with SPSS package software 

(SPSS version 25.0; IBM, Chicago, IL, USA). P-values less 

than 0.05 were considered significant.

RESULTS

1. Clinical characteristics of the study groups

A total of 270 patients were enrolled and received 

14 days of STT as a first-line H. pylori eradication therapy. 

After randomization, we administered 4 weeks of probiotic 

supplementation to 135 patients and a placebo to other 

135 patients following eradication therapy (Fig. 1). The 

baseline clinical characteristics of these two groups are 
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2nd UBT test after 6 months
(n=75)

H. pylori positive patients with clarithromycin resistance test
(n=270)

Probiotics group
(n=135)

Randomization

F/U loss (n=17) F/U loss (n=12)

Control group
(n=135)

STT for 14 days
ITT analysis/PP analysis

(n=118)

STT for 14 days
ITT analysis/PP analysis

(n=122)

2nd UBT test after 6 months
(n=74)

Fig. 1. Study flowchart. H. pylori, Helicobacter pylori; F/U, follow-up; STT,

clarithromycin-based standard triple therapy; ITT, intention-to-treat; PP,

per-protocol.

Table 1. Clinical Characteristics of the Probiotic and Placebo Groups

Probiotics (n=135) Control (n=135) P-value

Age (years) 60.5±11.6 63.2±10.3 0.05

Sex 1.00

Female 74 (54.8) 75 (55.6)

Male 61 (45.2) 60 (44.4)

Current smoker 1.00

No 117 (86.7) 118 (87.4)

Yes 18 (13.3) 17 (12.6)

Alcohol 0.89

No 102 (75.6) 104 (77.0)

Yes 33 (24.4) 31 (23.0)

Endoscopic diagnosis 0.26

Gastric ulcer 33 (24.4) 42 (31.1)

Duodenal ulcer 13 (9.6) 8 (5.9)

Chronic atrophic gastritis 86 (63.7) 85 (63.0)

Dysplasia/cancer 1 (0.7) 0 (0.0)

MALT lymphoma 2 (1.5) 0 (0.0)

Values are presented as mean±standard deviation or number (%).

MALT, mucosa-associated lymphoid tissue.

shown in Table 1.

2. Eradication of H. pylori

In the ITT analysis, there was no significant difference 

in the eradication rate between the two groups (probiotics 

vs. placebo, 67.4% vs. 65.9%; P=0.43). During follow-up 

periods, 17 patients in the probiotic supplementation 

group and 12 patients in the placebo group did not follow 

up. All remaining patients showed good compliance. In 

the PP analysis, patients in the probiotic group had a 

similar eradication rate compared to the placebo group 

(probiotics vs. placebo, 77.1% vs. 72.4%; P=0.48) (Fig. 

2). All adverse events did not interfere the completion 

of medication. Adverse effects were spontaneously re-

solved or were appropriately treated by physicians.

3. Evaluation of recrudescence 

Six months after the first UBT tests, 149 patients (75 

patients in the probiotic group and 74 patients in the 

placebo group) who were confirmed as having successful 

eradication therapy, took a second UBT to evaluate wheth-

er H. pylori had recurred. Among them, four patients had 

recrudescence. Three patients in the probiotic group and 

one patient in the placebo group showed recrudescence. 

The recrudescence rate did not differ significantly between 

the two groups (4.0% vs. 1.4% P=0.62). The total re-

crudescence rate confirmed by UBT was 2.7%.

4. Symptom assessment

Initially, 36 patients in the probiotic group had dyspeptic 

symptoms (16 post prandial distress [PPD], 20 EPS) and 
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Fig. 2. Effects of probiotic supplementation on Helicobacter pylori erad-

ication rates. Following completion of eradication therapy, we performed

intergroup comparison between the probiotic group (participants received

a probiotic supplement containing Enterococcus faecium 4.5×10
8
 and

Bacillus subtilis 5.0×10
7
, Medilac-S

®
; Hanmi Pharmaceuticals, Seoul, Korea

as adjunctive therapy) and placebo group (participants received one 

tablet thrice daily) for 28 days. We observed no significant differences 

between the two groups. ITT, intention-to-treat; PPA, per-protocol analysis.
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P=0.02*

Fig. 4. Eradication rates of Helicobacter pylori in patients with dyspeptic

symptoms. Intergroup comparison following subgroup categorization of 

functional dyspepsia shows statistically significant improvement in pa-

tients with postprandial distress syndrome (P=0.02). EPS, epigastric

pain syndrome; PDS, postprandial distress syndrome.
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EPS

PDS

Probiotics

(%)

Placebo

80.56% 77.50%

69.77%

93.75% 88.24%

69.57%

P=0.74

Fig. 3. Effects of probiotic supplementation on improving dyspeptic symptoms.

Comparison between the probiotic group and placebo group shows 

no sighificant differences. Intergroup comparison following subgroup

categorization of the initial symptoms of functional dyspepsia based

on the Rome IV criteria shows no significant differences. EPS, epigastric

pain syndrome; PDS, postprandial distress syndrome.

40 patients in the placebo group had dyspeptic symptoms 

(17 PPD, 23 EPS). Six months after the H. pylori eradica-

tion, a total of 60 patients (78.9%) had resolution of 

their symptoms. Among them, 29 patients belonged to 

the probiotic group (15 PPD, 14 EPS) and 31 patients 

belonged to the placebo group (15 PPD, 16 EPS). There 

was no significant difference in the resolution of dyspeptic 

symptoms between the two groups (probiotics vs. placebo, 

80.5% vs. 77.5%; P=0.74) (Fig. 3). As for the PDS and 

EPS symptom subtypes, the beneficial effect was evident 

in PDS (PDS vs. EPS, 90.9% vs. 69.8%; P=0.02) (Fig. 4).

DISCUSSION

In several previous studies and meta-analyses, probiotic 

supplementation during standard H. pylori therapy seems 

to improve the eradication rate, especially in Asians.
13,14

 

It is also known to decrease the incidence of adverse 

effects. The possible mechanisms by which probiotics in-

hibit H. pylori infection would be through the production 

of bacteriocins as alternative antimicrobial agents.
15-17

 

By production of anti-inflammatory and anti-oxidative sub-

stances, reducing pathogenic adherences, and direct com-

peting in the gut microbiota, multiple studies showed that 

probiotics inhibit H. pylori directly or indirectly.
15,17

 However, 

probiotic supplementation did not improve the eradication 

rate in our study. Moreover, H. pylori-positive dyspeptic 
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patients had marginal symptom reduction with probiotics. 

These results differ from previous reports. 

Today, people consume probiotic supplements ex-

tensively because of increasing concerns over digestive 

health. Recently, in the era of the COVID-19 pandemic, 

easy availability of information on the internet contributes 

to increased attention to probiotic products, and the health 

benefits of probiotics have been widely discussed in the 

media. However, the scientific evidence of probiotic sup-

plementation seems to be limited.
18

 We need to pursue 

the truth and be wary of being swept away. We hypothe-

sized that the expected beneficial effects of probiotics 

might be strain-specific or exaggerated. Our result shows 

a similar conclusion for the eradication and recrudescence. 

For more confirmative evaluation, big data analysis is 

necessary. 

The eradication rate of this study was 77.1% in the 

probiotics group and 72.4% in the control group in the 

PP analysis. Although the PCR test for clarithromycin resist-

ance was performed before eradication, the rate was be-

low 80% and similar to previous studies in South Korea. 

Our regimen was clarithromycin-based triple therapy for 

14 days, and the eradication rate of STT tends to decrease 

recently due to the increasing antibiotic resistance, espe-

cially clarithromycin. STT regimen has been recommended 

in the guideline for first-line treatment until recently. 

Probiotics supplementation is one of the attempts to recov-

er the eradication rate, but the present data is insufficient 

to prove the beneficial effect of H. pylori eradication.

Recurrence of H. pylori infection can occur either as 

recrudescence or as reinfection.
11,19

 The time window for 

recrudescence is generally shorter and is defined as re-

appearance of H. pylori infection within 1 year following 

eradication. In most cases, this comes from the initial 

false negative results of post-eradication testing. It is diffi-

cult to generalize recrudescence tendencies to whole pop-

ulations from previous data because these studies are 

retrospective reviews.
11,19

 In addition, these studies were 

not conducted uniformly, a decisive reason why we could 

not believe the purported results. In past studies, re-

crudescence rates have been up to 35% with dual anti-

microbial therapy and approximately 15% with triple 

therapy.
20

 Recrudescence seems to occur when eradication 

regimens exhibit bacteriostatic rather than bactericidal 

activities, suppressing rather than eradicating the organism. 

Previously, several investigators insisted that H. pylori 

modified its morphology from a spiral to coccoid form 

as an adaptation to harsh circumstances.
21

 H. pylori can 

thus remain latent for a long time and possibly contribute 

to recrudescence. The occurrence of recrudescence de-

creases with time and declines sharply after the first year. 

Probiotics can inhibit the recrudescence of H. pylori by 

reducing urease activity, preventing adhesion, and inhibit-

ing flagellar motility to induce inactive form.
22,23,24

The 
13

C-UBT is accurate and noninvasive. Although man-

ufacturers provide uniform protocols, the test’s accuracy 

and reproducibility have been continuously investigated. 

However, its reliability for assessment after eradication 

treatment has not been evaluated sufficiently. In addition, 

the cut-off value for 
13

C-UBT can have poor specificity 

for confirming H. pylori status if the patients have had 

multiple prior eradication therapies or moderate-to-severe 

gastric intestinal metaplasia.
25

 In this study, we selected 

2.5% as the strictest level and tried to minimize the false 

negative results. Our results showed that the recrudescence 

rate following successful eradication was 2.7%. The limi-

tation of this analysis is that the number of revisits was 

reduced because of the COVID-19 pandemic and the sam-

ple size was smaller than originally planned. 

A Cochrane meta-analysis of 17 randomized trials re-

ported that H. pylori eradication exerted a small but statisti-

cally significant long-term benefit on the relief of non-ulcer 

dyspeptic symptoms compared to placebo.
26

 The efficacy 

of eradication therapy was seen in all symptom subtypes 

of functional dyspepsia, but not uniformly among the 

subtypes. A trial assessing the effect of eradication therapy 

according to individual symptoms had a significant effect 

on epigastric pain and burning but not on early satiety 

or postprandial fullness.
27

 This suggests that patients with 

EPS may benefit more from H. pylori eradication therapy 

than others. Epigastric pain partly links to hypersecretion 

of gastric acid and is known to be improved 6 months 

to 1 year following successful H. pylori eradication. In 

cases of postprandial discomfort, gastric accommodation 

could be recovered after the eradication. The beneficial 

symptom effect was more prominent in Westerners than 
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Asians.
26-28

 Our results also showed that the beneficial 

effect was more evident in PDS than EPS. In most Asian 

countries, H. pylori infection is more prevalent than in 

Western countries, and there are many patients chronically 

infected with H. pylori. Chronic H. pylori infection can result 

in severe gastric atrophy with decreased secretion of gas-

tric acid. Such patients may not experience symptomatic 

improvement from H. pylori eradication. 

In our study, we observed that approximately 80% of 

patients experienced symptom resolution after 6 months 

of H. pylori eradication. If this study were designed to 

have a control group (patients with dyspepsia who had 

failed to clear H. pylori), this could remove the uncertainty 

as to whether H. pylori eradication truly improves dyspep-

sia symptoms. In addition, when enrolling patients, we 

classified initial symptoms according to Rome IV criteria 

for functional dyspepsia without considering  the overlap 

with irritable bowel syndrome. Moreover, probiotic effects 

were marginal among those patients with successful 

eradication. In this study, there was no statistically sig-

nificant difference in the resolution of symptoms between 

the probiotic and placebo groups. 

In conclusion, the overall recrudescence rate was 2.7%, 

and approximately 80% of patients resolved their symp-

toms 6 months after H. pylori eradication. Consecutive 

probiotic supplementation as adjunctive therapy for H. 

pylori eradication had marginal beneficial effects on the 

eradication rate, preventing recrudescence or symptom 

relief. We need large-scale and high-quality randomized 

clinical trials to establish the beneficial effects of probiotic 

supplementation on H. pylori-associated functional dyspepsia.
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