
P robiotics—live microorganisms that are consumed as 
supplements or food for purported health benefits—are a 
popular OTC remedy for various gastrointestinal (GI) ail-

ments and other conditions, but the evidence supporting their use 
is mixed. Probiotics interact with the normal flora of the human 
body. They are believed to act by multiple mechanisms to deliver 
beneficial effects, including providing a protective barrier, altering 
intestinal pH to favor the growth of nonpathogenic bacteria, en-
hancing the host’s immunologic response, producing antimicro-
bial substances, and directly competing with pathogenic bacteria 
for receptors in the GI tract1  (see  “The normal human intestinal 
flora,” facing page).

In the United States, Lactobacillus and Bifidobacterium are the 
probiotic genera that are most commonly used. (For a list of the 
specific probiotic species found in five popular products, see Ta-
ble 1, page 42.2-6) The review that follows examines the evidence 
for using probiotics for select GI ailments, including several types 
of diarrheal illness, inflammatory bowel disease (Crohn disease 
and ulcerative colitis), and irritable bowel syndrome (IBS). These 
findings are summarized in Table 2 (page 43).1,7-21

Probiotics may help with some types of diarrhea
Acute infectious diarrhea. Viruses, bacteria, and parasites cause 
acute infectious diarrhea, and probiotics are thought to act against 
these pathogens by competing for available nutrients and pattern-
recognition receptors in the GI endothelium, acidifying the local 
environment, and increasing immune responses within the GI 
tract. In a meta-analysis of 63 studies (N = 8,014) that used mul-
tiple strains and dosages of probiotics, investigators found pro-
biotics shortened the duration of acute infectious diarrhea by 
approximately 24 h.7 Probiotics also reduced both the risk for di-
arrhea lasting longer than four days (relative risk [RR], 0.41) and 
stool frequency on day 2 of illness (mean difference of 0.80 stools).
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Practice  
recommendations
• �Consider probiotics for patients 

with acute infectious diarrhea, 
antibiotic-associated diarrhea, 
or Clostridium difficile–associated 
diarrhea. 

• �Do not recommend probiotics 
for preventing or treating Crohn 
disease or ulcerative colitis. 

• �Consider the probiotic  
Bifidobacterium bifidum MIMBb75 
for patients with irritable bowel 
syndrome. 

Strength of recommendation (SOR)

     �Good-quality patient-oriented 
evidence

     �Inconsistent or limited-quality 
patient-oriented evidence

    � �Consensus, usual practice, 
opinion, disease-oriented 
evidence, case series

A

A

B

B

B

C
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Traveler’s diarrhea.  The incidence of traveler’s 
diarrhea is > 50% for travel to high-risk areas such 
as the Middle East, North Africa, Latin America, and 
Southeast Asia, and 5% to 10% when traveling to ar-
eas such as North America, Northern Europe, the 
United Kingdom, Australia, and New Zealand.8 Trav-
eler’s diarrhea may be caused by ingesting food and 
liquids contaminated with fecal material. Symptoms 
include diarrhea, cramps, and nausea that, if un-
treated, typically last from two to six days but can last 
for as long as a month.8

In a meta-analysis of 12 studies (N = 5,171) that 
evaluated various probiotic strains, researchers 
found probiotics effectively prevented traveler’s di-
arrhea in US and European travelers who visited a 
variety of vacation spots (pooled RR, 0.85).8 No seri-
ous adverse events were reported.

Radiation-induced diarrhea.  Radiation treat-
ments to the abdomen and pelvis can damage the low-
er GI tract and cause diarrhea. The pooled results from 
a meta-analysis that included six studies (N = 1,449) 
significantly favored the use of probiotics over placebo 
for decreasing the incidence of radiation-induced diar-
rhea (odds ratio [OR], 0.44).9 Probiotic use also was as-
sociated with decreased loperamide use (OR, 0.29) and 
decreased incidence of watery stools (OR, 0.36), but 
these outcomes did not reach statistical significance.

Antibiotic-associated diarrhea.  Antibiotic use 
has long been associated with the development of 
diarrheal illness, sometimes due to the acceleration 
of GI motility (eg, erythromycin) or by causing os-
motic diarrhea by decreasing GI bacteria that assist 
in carbohydrate breakdown.11 

A meta-analysis that evaluated 63 randomized 
controlled trials (RCTs) (N = 11,811) showed that 
probiotics are effective for treating and preventing 
antibiotic-associated diarrhea (AAD).1  There was 
a statistically significant reduction in AAD among 
patients who received probiotics (RR, 0.58; number 
needed to treat [NNT], 13). Most of the studies in this 
meta-analysis used a Lactobacillus probiotic alone 
or in combination with another probiotic. Research-
ers did not analyze whether the efficacy varied by 
patient population, probiotic used, causative antibi-
otic, or duration of treatment.1

Another meta-analysis of 34 studies (N = 4,138) 
also found probiotic therapy can prevent AAD.10 The 
pooled RR for AAD was 0.53 for patients treated with 
probiotics compared to placebo, with an NNT of 8. 
The effects remained significant when results were 
grouped by probiotic species, patient age, and du-

ration of antibiotic treatment. Among a subgroup 
of patients in this meta-analysis who were being 
treated for Helicobacter pylori, the pooled RR of AAD 
was 0.37 and the NNT was 5.10  However, the 2013 
PLACIDE trial (N = 17,420) found no significant de-
crease in AAD rates in hospitalized patients older 
than 65 being treated with antibiotics who received 
probiotics (RR, 1.04).22

Clostridium difficile–associated diarrhea.  As 
we know, antibiotics can disrupt the normal GI 
flora and permit overgrowth of  Clostridium diffi-
cile,  which can result in  C difficile–associated diar-
rhea (CDAD).12 This can occur with oral, parenteral, 
and even topical antibiotics.11 Researchers have in-
vestigated whether probiotics can prevent this op-
portunistic C difficile overgrowth.

A 2012 meta-analysis of 20 trials (N = 38,180) 
found probiotic prophylaxis prevented CDAD in 
both inpatients and outpatients while not increasing 
the incidence of significant adverse effects.12  Pro-
biotics decreased the incidence of CDAD by 66% 
(pooled RR, 0.34).12 Adverse events occurred in 9.3% 
of patients taking probiotics, compared with 12.6% of 
controls (RR, 0.82).12

The normal human intestinal flora

The human body contains approximately 
1,014 prokaryotic organisms, with a biomass of 
> 1 kg. Most of these organisms are indigenous 
and stable, although transient members such as 
enteric pathogens can be found.

The gastrointestinal tract is sterile at birth but 
is colonized immediately, and each individual 
has marked variations in microbial composition. 
The complex symbiotic relationship between 
the normal intestinal flora and the human host 
is beneficial to both. These microbes utilize 
complex carbohydrates undigested by the host 
as energy. Fermentation results in the formation 
of short-chain fatty acids, which can provide up 
to 15% of human energy requirements.

In addition to these metabolic benefits, 
microbial flora dampen the human inflammatory 
response, induce immunosuppressive T cells 
(Tregs), and competitively exclude pathogens.

Colonic epithelium is nourished and proliferates 
in the presence of normal intestinal flora. 
Disruption of the normal flora can cause disease.

Source:  Neish AS. Microbes in gastrointestinal health and dis-
ease. Gastroenterology. 2009;136:65-80.

Probiotics

JUNE 2015  •  Clinician Reviews 41clinicianreviews.com

 continued on next page >>



42 Clinician Reviews  •  JUNE 2015 clinicianreviews.com

Conversely, a 2008 review of four studies (N = 
336) concluded there is insufficient evidence for us-
ing probiotics to treat CDAD, either as monotherapy 
or adjunct therapy.11 One trial in this meta-analysis 
(N = 124) found patients who received the probiotic 
Saccharomyces boulardii in addition to antibiotic 
therapy were significantly less likely to experience 
CDAD recurrence than those who received placebo 
(RR, 0.59).11 However, this benefit was not found in 
the other trials in this meta-analysis.11

The PLACIDE trial found probiotics did not pre-
vent CDAD in hospitalized patients older than 65; 
0.8% of patients who received probiotics developed 
CDAD, compared to 1.2% in the placebo group (RR, 
0.71).22

Helicobacter pylori infection. The triple-therapy 
regimen of a proton pump inhibitor plus the antibi-
otics clarithromycin and amoxicillin is the recom-
mended treatment for  H pylori  infection.13  Associ-

ated adverse effects include diarrhea 
and decreased eradication rates, in 
part due to antibiotic resistance. Cer-
tain  Lactobacillus  species have been 
shown to inhibit or kill H pylori in vi-
tro,13 and evidence from several meta-
analyses suggests probiotics should 
be an adjunct therapy for the treat-
ment of H pylori.

In a meta-analysis of 10 RCTs (N 
= 963), fermented milk-based pro-
biotics improved  H pylori  eradica-
tion rates by 5% to 15%.14  In another 
meta-analysis that evaluated five 
RCTs (N = 1,307), S boulardii  signifi-
cantly increased the H pylori eradica-
tion rate when used as an adjunct to 
triple therapy (RR, 1.13) and reduced 
the rate of treatment-related adverse 
effects (RR, 0.46).13  In a third meta-
analysis of 10 trials (N = 1,469), Lacto-
bacillus supplementation increased H 
pylori eradication rates (OR, 2.1) while 
decreasing the overall incidence of 
adverse effects (OR, 0.3).15

For Inflammatory bowel 
disease, probiotics are  
unlikely to help
Current therapies for Crohn disease 
and ulcerative colitis, such as cortico-
steroids and other immunosuppres-

sive agents, are effective but have significant adverse 
events.18  Researchers explored whether probiotics 
might help treat these diseases by improving im-
mune response, the balance of microbes in the GI 
tract, and the intestinal barrier.18

Crohn disease.  In a meta-analysis that was able 
to identify only one small RCT (N = 11), 80% of pa-
tients receiving probiotic treatment went into remis-
sion, compared to 83% in the placebo group (OR, 
0.80).16 Researchers concluded there was insufficient 
evidence for the use of probiotics for inducing remis-
sion in Crohn disease.

Another meta-analysis of seven small studies 
(N = 160) found no significant evidence supporting 
probiotic use for maintaining remission in Crohn 
disease compared with aminosalicylates or azathio-
prine.17  One small study in this review found there 
was a benefit to combining  S boulardii  with a re-
duced level of standard maintenance therapy when 

Table 1
Probiotic Species Found in 5 Popular Products

Product Form Probiotic series

Align Capsule Bifidobacterium infantis 35624

Phillips’ Colon 
Health

Capsule Lactobacillus gasseri KS-13
Bifidobacterium bifidum G9-1
Bifidobacterium longum MM-2

Nature’s Bounty 
Acidophilus 
Probiotic

Capsule Lactobacillus acidophilus

Activia Yogurt Bifidus regularis (Bifidobacterium 
lactis DN-173 010)

Lifeway Kefir Dairy drink Lactobacillus lactis
Lactobacillus rhamnosus
Streptococcus diacetylactis
Lactobacillus plantarum
Lactobacillus casei
Saccharomyces florentinus
Leuconostoc cremoris
Bifidobacterium longum
Bifidobacterium breve
Lactobacillus acidophilus
Bifidobacterium lactis
Lactobacillus reuteri

Source: Procter & Gamble2; Bayer HealthCare3; Nature’s Bounty4; Dannon5; Lifeway.6

>> continued from previous page
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compared to standard therapy alone, but this differ-
ence was not statistically significant.17

Ulcerative colitis.  A systematic review of four 
RCTs (N = 244) that compared conventional treat-
ment alone to conventional treatment plus probiot-
ics for remission or clinical improvement in patients 
with active ulcerative colitis found no significant dif-
ferences between groups.18 Another meta-analysis of 
four studies (N = 587) found that compared to pla-
cebo or treatment with mesalazine, probiotics had 
no benefit for maintaining remission in ulcerative 
colitis.19 The rate of relapse was 40.1% in the probi-
otics group, compared to 34.1% in the mesalazine 
group. The number of adverse effects was similar in 
both groups.

Most evidence suggests  
probiotics are useful for IBS
In RCTs, probiotic supplements—but not yogurt 
containing probiotics—reduced IBS symptoms. Re-
search suggests that imbalances in GI flora, along 
with subsequent dysfunction in intestinal barriers 
and translocation of intestinal flora, may play a role 
in symptoms associated with IBS, such as abdominal 
pain, bloating, and diarrhea/constipation.20  There 

are few effective therapeutic options for patients 
with IBS.

In a systematic review of 19 RCTs (N = 1,650), pro-
biotics were significantly more effective than place-
bo for patients with IBS, with an NNT of 4.21 This re-
view did not evaluate the difference between various 
probiotic species and strains.

In an RCT (N = 122), the probiotic strain Bifidobac-
terium bifidum MIMBb75 was found to be safe and 
beneficial for treating IBS symptoms and improving 
patients’ quality of life.20 On a 7-point scale of global 
assessment of IBS symptoms, the score was reduced 
by 0.88 points in the group that received B bifidum 
MIMBb75 and 0.16 points in the placebo group (P 
< .0001). Almost half (47%) of the patients who re-
ceived B bifidum MIMBb75 reported adequate relief, 
compared to 11% in the placebo group (P < .0001).

An RCT (N = 179) that compared yogurt contain-
ing probiotics to nonprobiotic yogurt found that 
the former had no benefits for treating IBS symp-
toms.23 After four weeks, 57% of patients who ate the 
probiotic yogurt reported adequate relief, compared 
to 53% of those who ate nonprobiotic yogurt (P = 
.71). After eight weeks, those numbers were 47% and 
68%, respectively.23  			                    CR

Table 2
Probiotics for GI Illnesses: A Review of the Evidence

Condition Prevention Treatment Probiotic species

Acute infectious diarrhea7 Not studied + Multiple

Traveler’s diarrhea8 + 0 Saccharomyces boulardii, 
Lactobacillus acidophilus/
Bifidobacterium bifidum

Radiation-induced diarrhea9 + + Multiple

Antibiotic-associated diarrhea1,10 + + Lactobacillus alone or in combination 
with other probiotic species

Clostridium difficile–associated 
diarrhea11,12

+ Not studied Multiple

Helicobacter pylori infection13-15 Not studied + Saccharomyces boulardii and 
Lactobacillus

Crohn disease16,17 0 0 Multiple

Ulcerative colitis18,19 0 0 Multiple

Irritable bowel syndrome20,21 Not studied + Bifidobacterium bifidum MIMBb75

+ Positive effect.
0 No effect.
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