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Efficacy of probiotics in Helicobacter pylori eradication

therapy

Probiyotiklerin Helikobakter pilori eradikasyon tedavisindeki etkinligi
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Background/aims: Triple therapy with a proton pump inhibi-
tor, amoxicillin and clarithromycin in Helicobacter pylori era-
dication is widely accepted, but this combination fails in a con-
siderable number of cases. Our aim was to evaluate whether
probiotic-containing yogurt affects the success of eradication.
The second aim was to investigate the efficacy of probiotics in
the prevention of the side effects related to eradication therapy.
Methods: A total of 76 histopathologically proven H. pylori-po-
sitive patients enrolled in this study were randomized into two
groups. The following regimens were recommended: Group A:
pantoprazole (40 mg, b.i.d.), amoxicillin (1000 mg b.i.d.), clarit-
hromycin (500 mg b.i.d.), and 125 ml of probiotic-containing yo-
gurt (Bifidobacterium DN-173 010-1010 cfu/g) before breakfast
for 14 days; and Group B: pantoprazole (40 mg, b.i.d.), amoxi-
cillin (1000 mg b.i.d.) and clarithromycin (500 mg b.i.d.) for 14
days. Subjects were asked to report any side effects of therapy
during the treatment period. H. pylori status was rechecked fo-
ur weeks after the completion of the eradication therapy by 13C-
urea breath test. Results: H. pylori eradication was achieved in
25 of the 38 patients in Group A (66%) and in 20 of the 38 pati-
ents (63%) in Group B. Although the success rate was higher in
Group A than in Group B, the difference was not significant
(p=0.350). The addition of probiotics to the triple therapy signi-
ficantly lessened the frequency of stomatitis and constipation
(p=0.037 and p=0.046, respectively). Conclusions: The additi-
on of probiotic-containing yogurt to the triple therapy did not
increase the H. pylori eradication rates for the evaluated dosa-
ge and model; however, it decreased the frequency of stomatitis
and constipation.
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INTRODUCTION

Helicobacter pylori (H. pylori) infection is a major
cause of chronic gastritis and peptic ulcers and is
a risk factor for gastric malignancies, adenocarci-

Amag: Proton pompa inhibitorii, amoksisilin ve klaritromisin
icerikli ticlii tedavi, Helikobakter pilori eradikasyonunda stk¢a
kullanilmakta olmasina ragmen oénemli bir oranda hastada
basarisizlikla sonuglanmaktadir. Bu ¢alismada, antibiyotik te-
davisine probiyotik eklenmesinin H. pilori eradikasyonu iizeri-
ne etkisini arastirmay: amacladik. Ikinci amacimiz ise probiyo-
tiklerin, eradikasyon tedavisinin yan etkilerini onlemedeki etki-
lerini incelemek idi. Yontem: Histopatolojik olarak H. pilori
pozitif saptanmig 76 hasta 2 gruba ayrildi ve her bir kisiye rast-
gele olarak iki tedavi protokoliinden birisi wygulandi; grup A:
Pantoprazol 40 mg 2x1, amoksisilin 1 gr 2x1, klaritromisin 500
mg 2x1 ve probiyotik icerikli yogurt 125 ml (Bifidobacterium
DN-173 010-1010 cfu/gr) 1x1, kahvaltr oncesi, 14 giin, grup B:
Pantoprazol 40 mg 2x1, amoksisilin 1 gr 2x1 ve klaritromisin
500 mg 2x,14 giin. Hastalardan tedavi boyunca karsilastiklar:
yan etkileri bildirmeleri istendi. Tedavi bitiminden 4 hafta son-
ra H. pilori durumu 13C-iire nefes testi ile kontrol edildi. Bul-
gular: Group A’da ki 38 hastanin 25’inde (%66), group B’de ki
38 hastanin 20’sinde (%53) H. pilori eradikasyonu saglanmuis-
tir. Group A’da basari orant group B’den daha yiiksek olmakla
birlikte, bu fark istatistiksel olarak anlamli bulunmamigtir
(p=0.350). Klasik ii¢lii tedaviye probiyotik eklenmesi stomatit ve
kabizlik sikliginda anlamli sekilde azalmaya yol agnustir (sira-
styla, p=0.037 ve p=0.046). Sonu¢: Uclii tedaviye probiyotik ek-
lenmesi, verilen doz ve modelde H. pilori eradikasyonunu art-
tirmamis ancak stomatit ve kabizlik goriilme sikligint azalt-
maugtir.

Anahtar kelimeler: Helikobakter pilori, probiyotik icerikli yo-
gurt, eradikasyon, tclu tedavi

noma and mucosa-associated lymphoid tissue
lymphoma. It affects nearly 50% of the world’s po-
pulation (1). H. pylori was classified as a type 1
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carcinogen by the World Health Organization in
1994 (2). A remaining question is the high preva-
lence of H. pylori in developing countries, while its
prevalence is decreasing in Western countries (3,
4). Antibiotic resistance due to frequent and un-
controlled use and the high prevalence of antibio-
tic side effects are the most common causes for tre-
atment failure. To increase the proton pump inhi-
bitor (PPI)-based first-line triple therapy eradica-
tion rates, as defined in the Maastricht III Report
(5), several clinical trials have been initiated in-
volving extended treatment duration, the use of
new antibiotics (quinolone), the use of quadruple
therapy as a first option, or the addition of probio-
tics to triple therapy.

A probiotic is defined as a living microbial species
that, upon administration, may have a positive ef-
fect on bowel microecology and improve health
conditions (6). Probiotics have several mecha-
nisms by which they can affect H. pylori in vitro
(7). The first is that the lactic acid produced by
probiotics inhibits H. pylori urease by lowering the
gastric pH. The second is that the bacteriocins
produced by the lactic acid bacteria kill H. pylori.
The third mechanism is the inhibition of the adhe-
sion of H. pylori to gastric epithelial cells. Other
mechanisms include the stabilization of the gas-
tric barrier function due to mucin production and
an immunologic response (8). In addition, several
studies have shown that probiotics can reduce the
side effects of antibiotics and improve the treat-
ment tolerability (9, 10).

In this study, we aimed to determine whether the
addition of yogurt containing the probiotic Bifido-
bacterium DN 173-010 to PPI-based triple therapy
affects H. pylori eradication rates and the side ef-
fects of antibiotics.

MATERIALS AND METHODS
Patients

This study was designed as a prospective and ran-
domized trial and included 78 patients who pre-
sented to the Haydarpasa Numune Training and
Research Hospital Outpatient Clinic with dyspep-
tic complaints such as heartburn, dyspepsia, na-
usea, and epigastric pain. Exclusion criteria were:
(1) age under 18; (2) previous gastric surgery; (3)
allergy to any of the drugs used in the study; (4)
receipt of antibiotics, PPIs, H2 receptor blockers,
bismuth salts, or probiotics within the previous fo-
ur weeks; (5) presence of clinically significant con-
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ditions such as hepatic, cardiorespiratory, renal,
or neoplastic diseases or coagulopathy; and (6)
pregnancy or lactation. The protocol was approved
by the Ethics Committee of Haydarpasa Numune
Training and Research Hospital, and it was con-
cordant with the principles of the Helsinki IT Dec-
laration. Informed consent was obtained from all
patients.

Study Method

All patients found to be eligible for the study un-
derwent esophagogastroduodenoscopy (EGD). The
patients who were determined to have esophagi-
tis, gastric or duodenal ulcers, erosion, or tumors
were excluded from the study. Two samples were
taken from the gastric antrum and corpus for his-
tologic assessment, and the biopsy specimens we-
re fixed in 10% formalin solution. Preparations
were stained with hematoxylin-eosin and modified
Giemsa stains and were evaluated according to
updated Sydney classification.

H. pylori-positive patients were randomized into
two therapy regimens: patients in Group A (n:38)
were given pantoprazole (40 mg, b.i.d., before bre-
akfast), amoxicillin (1000 mg b.i.d., after meals),
clarithromycin (500 mg b.i.d., after meals), and
125 ml of probiotic-containing yogurt (Bifidobacte-
rium DN-173 010-1010 cfu/g) per day before break-
fast for 14 days, whereas patients in Group B
(n:38) were given pantoprazole (40 mg, b.i.d., befo-
re breakfast), amoxicillin (1000 mg b.i.d., after
meals), and clarithromycin (500 mg b.i.d., after
meals) for 14 days. Subjects were asked to report
any side effects of therapy during the treatment
period and were given a possible side effect list,
such as epigastric pain, diarrhea, taste disturban-
ce, constipation, and stomatitis. They were also
asked to grade each side effect according to seve-
rity: mild (effect observed, but could be disregar-
ded), moderate (effect sometimes interfered with
daily activities), or severe (effect continuously in-
terfered with daily activities). Patient compliance
was evaluated at the end of the treatment by pill
count and was considered as completed if >80% of
the medication had been taken. Successful eradi-
cation was defined as a negative 13C-urea breath
test (Helicobacter test INFAI, Bochum, Germany)
result four weeks after discontinuation of the the-

rapy.
Statistical Analysis

Statistical analyses were performed using the
GraphPad Prisma Version 3 packet program. Va-
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lues were reported as mean + standard deviation.
Non-parametric t-test, chi-square test, and Fis-
her’s exact test were used to compare two indepen-
dent groups. All of the reported P-values were two-
tailed, and those less than 0.05 were considered to
be statistically significant.

RESULTS

A total of 76 patients (25 males [33%] and 51 fe-
males [67%]) were initially included in the study.
The patients were randomized into Group A (trip-
le therapy plus probiotic; n:38) and Group B (trip-
le therapy; n:38) for H. pylori eradication. All of
the patients in both groups used more than 80% of
the therapies, and no patients were lost to follow-
up. There were no statistically significant diffe-
rences between the two groups regarding age and
gender (p=0.586, p=0.625, respectively) (Table 1).
H. pylori eradication was achieved in 25 of the 38
(65.8%) patients in Group A and in 20 of the 38
(52.6%) patients in Group B. Although the success
rate for H. pylori eradication was higher in Group
A than in Group B, the difference was not statisti-
cally significant (p=0.350) (Table 2).

The frequencies of stomatitis (inflammation of the
mucosa of the mouth) and constipation, from
among the side effects recorded during the the-
rapy period, were significantly lower in Group A
than in Group B (p=0.037 and p=0.046, respecti-
vely). The differences between the remaining side
effects in both groups demonstrated no statistical
significance (Table 3).

DISCUSSION

The recommended first-line treatment for H. pylo-
ri eradication in the published guidelines in Euro-
pe and North America is PPI combined with amo-

Table 1. Demographic features of patients

Probiotic group Placebo group P

(n=38) (n=38)
Age 38.32+10.66 36.95+8.62 0.586
Gender Male 28.9% (n=11) 36.8% (n=14)
Female 71.1% (n=27) 63.2% (n=24)  0.625

Table 2. Comparison of Helicobacter pylori eradication
rates between groups

Hp Probiotic group Placebo group P
eradication (n=38) (n=38)
Successful 65.8% (n=25) 52.6% (n=20) 0.35

Unsuccessful 34.2% (n=13) 47.4% (n=18)

YASAR et al.

xicillin and clarithromycin (5), and this is also the
most popular treatment regimen in Turkey. Alar-
mingly, the rates of eradication with this regimen
are falling due to a combination of antibiotic resis-
tance and a poor compliance with therapy, which is
primarily due to the side effects of the antibiotics.
In a large, randomized, controlled trial performed
in Turkey, H. pylori eradication rates achieved
with an omeprazole+clarithromycin+amoxicillin
regimen for 7 and 14 days were 24% and 43%, res-
pectively (11). A metanalysis by Aydin et al. (12)
documented that the average H. pylori eradication
rate with PPI-based triple regimens was 93.3% in
1996 and decreased to 47.1% in 2004. Decreases in
eradication rates may be attributed to antibiotic
resistance, especially clarithromycin resistance,
which is approximately 28% in Turkey (13). Anti-
biotic related side effects during anti-H. pylori tre-
atment are common and usually affect the gastro-
intestinal system. Poor patient compliance due to
the side effects and discontinuation of the therapy
in the stated time intervals impair the efficiency of
the therapy and increase the possibility of resis-
tance development against the antibiotics (14). Ad-
ditionally, antibiotics can not exhibit their real ef-
fects due to insufficient diffusion to the bacteria.

It has been well documented in studies published
since 2000 that some lactobacillus and bifidobacte-
ria species inhibit H. pylori proliferation by means
of the secretion of bacteriocin and organic acids
(15-18). It has also been established that probio-
tics interfere with H. pylori adhesion to epithelial
cells, increase gastric barrier stabilization and
decrease mucosal inflammation. It was reported
that the antioxidant and anti-inflammatory ef-
fects of probiotics can contribute to gastric mucosa
healing (19). Canducci et al. (27) documented that
the addition of probiotics to the PPIs and antibio-
tics increased the eradication rates in 120 H. pylo-
ri-positive patients with dyspeptic symptoms, but
it did not improve the side effects associated with
the therapy. On the other hand, in another study
conducted by Armuzzi et al. (21), the addition of
probiotics to the first-line therapy did not change
the eradication rates, but side effects such as di-
arrhea, bloating and abnormal taste were lower in
the probiotic group than in the control group. The
common point in both studies was the use of the
lactobacillus species as probiotic. In another study
conducted with only clarithromycin by Felley et al.
(22), the addition of lactobacillus-containing milk
to the clarithromycin decreased the bacterial den-
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Table 3. Side effects observed during treatment
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Side effects Grade Probiotic group % (n) Placebo group % (n) P
during treatment
Absent 73.68 (28) 52.6 (20)
Mild 15.79 (6) 31.6 (12)
Nausea Moderate 7.89 (3) 13.2 (5) 0.3
Severe 2.63 (1) 2.6 (1)
Absent 92.11 (35) 86.3 (33)
Vomiting Mild 5.26 (2) 10.5 (4)
Moderate 0 (0) 2.6 (1) 0.4
Severe 2.63 (1) 0 (0)
Absent 18.42 (7) 18.4 (7)
Metallic taste Mild 23.68 (93 5.3 (23 0.09
Moderate 26.32 (10) 23.7(9) :
Severe 31.58 (12) 52.6 (20)
No 94.74 (36) 76.3 (29)
Stomatitis Yes 5.26 (2) 23.7 (9) 0.046
Absent 76.32 (29) 68.4 (26)
Abdominal pain Mild 15.79 (6) 13.2 (5) 0.4
Moderate 7.89 (3) 13.2 (5)
Severe 0(0) 5.3 (2)
Absent 92.11 (35) 76.3 (29)
Constipation Mild 0(0) 15.8 (6) 0.037
Moderate 7.89 (3) 7.9 (3)
Severe 0(0) (0)
Absent 63.16 (24) 60.5 (23)
Diarrhea Mild 26.32 (10) 60.5 (23) 0.5
Moderate 5.26 (2) 15.8 (6)
Severe 5.26 (2) 2.6 (1)

sity and inflammation in the stomach. In studies
made only with probiotics, it was shown that pro-
biotics alone could not completely eradicate H.
pylori, but they could significantly decrease the
bacteria number (16, 17). These findings support
the idea that probiotics have inhibitory effects
against H. pylori. In light of all these studies, we
postulated that the addition of a probiotic-contai-
ning yogurt to the H. pylori eradication therapy
could increase patient compliance by decreasing
the antibiotic-related side effects and could increa-
se the success rates, but there is no absolute con-
sensus on this issue.

In the present study, the success rate of H. pylori
eradication with first-line triple therapy was 53%,
and it rose to 66% with the addition of probiotic-
containing yogurt. Clearly, the success rate achie-
ved with standard triple therapy is far from the
rates that are accepted as ideal. In the studies
published in western countries, the success rate of
H. pylori eradication therapy was reported as ap-
proximately 70%, which is near the ideal values
(23). In countries in which frequent and uncontrol-
led antibiotic utilization is common, as in Turkey,
this difference in eradication rates is due to the
higher antibiotic resistance.

One notable point is that most of the studies used
the lactobacillus species. In a literature review, we
did not find any eradication study using only bifi-
dobacteria, as was used in the present study. The
reason for the lactobacillus choice may be their
ability to remain 80% alive in the gastric environ-
ment for two hours and their stability in acid as
compared with other bacteria. In our study, we se-
lected the use of a bifidobacteria-containing pro-
duct, because bifidobacteria have properties simi-
lar to those of lactobacillus and have not yet been
used alone in such a study.

We postulated that giving the probiotic therapy in
the morning with the triple therapy might be mo-
re useful in keeping the effects of the bacteria at
high levels, as the optimum reported pH of the en-
vironment should be between 6.5-7.0 for the proli-
feration of bifidobacteria, and their proliferation is
inhibited in a pH below 4.5 (24). For this purpose,
the gastric pH would be increased to the desired
levels by the PPI, and an optimum environment
would be produced for the probiotic proliferation.
Therefore, the low eradication rates can be attri-
buted to a low bifidobacteria concentration.

Another aim in our study was to investigate the ef-
ficacy of probiotics for the prevention of the side
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effects related to the therapy. As mentioned in the
Maastricht III Consensus Report, the 14-day tre-
atment is superior to the 7-day treatment. Becau-
se of the higher antibiotic resistance rates, develo-
ping countries such as Turkey prefer 14-day treat-
ment regimens. This increased duration of the-
rapy carries the burden of increased side effects. It
has been shown that the large doses of antibiotics
used in the triple therapy change the normal bo-
wel flora. This may account for the adverse events
in the gastrointestinal tract (25). It can be specu-
lated that probiotic supplementation may resist
this change or diminish the overgrowth of harmful
bacteria or yeast induced by the antibiotic treat-
ment. Some previous studies have shown that pro-
biotics have a positive impact on H. pylori eradica-
tion therapy-related side effects (26-28). In our
study, we did not observe the probiotic therapy to
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