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Probiotics for Helicobacter pylori eradication
therapy: Not ready for prime time

Probiotics have been recently defined by the World Health Organization as “live
microorganisms which, when administered in adequate amounts, may confer a health
benefit” (1). Probiotics are a widely accepted therapy for both bacterial and viral acute
gastroenteritis as well as diarrhea secondary to antibiotics, particularly in children.
The most commonly used microorganisms for probiotic formulations in clinical practice include species of Lactobacillus, Bifidobacterium, Saccharomyces, Bacillus, and
Streptococcus, as well as Escherichia coli (2). Multiple benefits of probiotics have
been described against bacterial conditions, including the synthesis of substances with
antimicrobial properties (lactic acid, hydrogen peroxide, bacteriocins), a competitive
interaction with bacteria for adhesion receptors, and the modulation of the host’s
immune response (2). A field of gastroenterology where probiotics gained scientific
interest in recent years is as adjuvants in the eradication therapy of Helicobacter
pylori (H. pylori) infection.
In the present issue of Revista Española de Enfermedades Digestivas, Zheng et al.
publish a meta-analysis assessing the impact of probiotic formulations with Lactobacillus for H. pylori eradication therapy (3). This is the eighth meta-analysis on the subject since 2007, and is surprising at first glance that it reports notably divergent results
as compared to previous studies (4-10). As may be seen in table I, all meta-analyses
reported to date, except two (6,8), reveal a consistent, statistically significant increase
in eradication rates and reduced side effects from antibiotic therapy. However, the
meta-analysis by Zheng et al. (3) shows a notable increase in H. pylori eradication
rates with no benefits on adverse effects. The authors state that these diverging results
from the previously reported evidence are accounted for by their rigorous methodology, which includes: a) exclusion of non-randomized or incorrectly randomized
Table I. Reported meta-analyses that assessed the impact of various probiotic
formulations on healing and side effect rates in connection with eradicating therapy for
H. pylori infection
Eradication rate

Side effect rate

Lactobacillus and
bifidobacterium (4,5)

Statistically significant increase

Statistically significant reduction

Lactoferrin (6,7)

Statistically significant increase

Statistically significant reduction
No benefit

Fermented milk (8)

Statistically significant increase

No benefit

Lactobacillus (9)

Statistically significant increase

Statistically significant reduction

Saccharomyces
boulardii (10)

Statistically significant increase

Statistically significant reduction
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studies; b) use of relative risks rather than odds ratios when estimating differences
in adverse events between comparison groups; and c) exclusion of probiotic studies
combining Lactobacillus and Saccharomyces boulardii, Bacillus subtilis, Bacillus
clausi or Clostridium butyrium strains. Finally, the authors identified 9 randomized
clinical trials that met their inclusion and exclusion criteria.
However, the fact that 5 of these 9 studies assessed probiotics combining different
Lactobacillus strains and Bifidobacterium as well as Streptococcus strains, whereas only 4 used Lactobacillus-containing probiotics exclusively (3 different species
though: L. gasseri, L. reuteri, L. casei), is strikingly outstanding (see table I in the
original paper). The heterogeneity of meta-analyses having assessed the role of probiotics in the management of H. pylori infection, which jointly considered studies
with different probiotic strains (sometimes different species of only one genus) at
varying concentrations, is likely the primary reason precluding an adequate transfer or
implementation of “statistical evidence” into “clinical practice”. In this regard various
studies were published last year that revealed no increase in H. pylori eradication
rates or no reduced adverse effects following the use of probiotics in association with
eradication therapy, both in adults and in children (11-14).
Most common causes of eradication therapy failure include antibiotic resistance
and poor compliance (15). Recent studies in our setting have shown a higher effectiveness, approaching 90 %, of non-bismuth quadruple concomitant therapy (16,17),
hence this regimen is considered an effective alternative even in regions with high
clarithromycin resistance rates. Adverse effects increase with antibiotic numbers and
eradication therapy duration, which may directly influence compliance. It is in this
field that probiotic implementation seems more rewarding, aiming at reducing adverse
events and improving treatment compliance.
The results from this meta-analysis and the aforementioned studies (11-14) bolster
our skepticism regarding their widespread use in eradication therapy for H. pylori
infection. Figure 1 illustrates our personal view of the pros and cons the use of probiotics may presently have as an adjuvant to eradication therapy in routine clinical
practice. On the other hand, we should importantly highlight that a vast majority of
studies on the role of probiotics assessed their impact on the traditional triple therapy,

Increased effectiveness?
Reduced adverse effects?
Improved compliance?
Good safety profile

Heterogeneous formulations (different strain
combinations in different concentrations)
Studies with negative results
Increased cost and complexity
Unknown predictors for adverse effects

Fig. 1. Arguments for and against the use of probiotics as an adjuvant of H. pylori eradicating therapy in
routine clinical practice.
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a regimen usually well tolerated. However, no studies so far have assessed the role of
probiotics in the newer non-bismuth quadruple therapies, whether of “concomitant” or
“sequential-concomitant hybrid” type. Also, no studies have been reported allowing
to predict which patients have a higher risk for side effects, and could therefore be
eligible for probiotic administration.
Lastly, we should take into account not only the statistical significance found for the
studied combination (in our case the association between probiotic use and efficacy or
adverse effects) but also the association’s magnitude. Thus, as regards the magnitude
of the potential increase in H. pylori eradication rates, this would be limited at most.
The “number needed to treat” (NNT) estimated by Zheng et al. to heal one patient
using Lactobacillus probiotics (as compared to standard eradication therapy) was 10,
a considerably high figure. On the other hand, the relative risk estimated by these
authors to reduce probiotic-related adverse events was 0.88 with a 95 % confidence
interval oscillating between 0.73 and 1.06 (that is, on the edge of statistical significance), and results were also considerably homogeneous (as measured by I2 = 49 %).
To conclude, more robust and consistent evidence is apparently needed on the
effectiveness of probiotics for H. pylori eradication therapy before they can be globally implemented in daily clinical practice. We should not forget that their prescription
may complicate compliance and that their cost is substantial, as they are not presently
supported by the National Health System. Similarly, we need to know their impact
on the newer non-bismuth quadruple therapies, and to identify predictors for adverse
events during eradication therapy in order to select the best candidates to benefit from
their use. All these considerations are fully consistent with the opinion issued in the
recently held “III Conferencia Española de Consenso” on H. pylori infection (18),
which concludes that “a widespread use of probiotics in association with eradication
therapy is not recommended”, and that “currently, the most prudent option seems a
recommendation to perform further studies in order to establish which strain, dose,
and duration should probiotic therapy entail for the management of H. pylori infection, before their overall use in daily practice can be encouraged”. To categorize evidence and recommendation strength the aforementioned consensus conference used
the GRADE (Grading of Recommendations Assessment, Development and Evaluation
Working Group) system (http://www.gradeworkinggroup.org/). This classification
system considers the following factors to grade recommendation strength: a) balance
between benefits and risks; b) evidence quality; c) values and preferences; and d)
costs. In this way, their recommendation (against a widespread use of probiotics)
was graded as “strong”.
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