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1  With microbiome disruption, there is an increased 
risk of infection caused by Candida fungi, such as diaper rash, vag-
inal yeast infections, and thrush in the mouth and throat. Patients 
with serious conditions or those with weakened immune systems 
are at an increased risk of severe infections and death as a result 
of Candida fungi. 

Furthermore, in comparison to those who have not recently taken 
antibiotics, people who have taken antibiotics in the past month 
are more at risk of bacteria-induced foodborne illnesses and 
diarrhea. Antibiotic-associated diarrhea (AAD), which is associat-
ed with several pathogens including Clostridium difficile (C.diff), 
Clostridium perfringens, Klebsiella oxytoca, and Staphylococcus 
aureus, occurs in 5-35% of patients taking antibiotics. The extent 
of the AAD varies depending on the specific type of antibiotic pre-
scribed, the health of the patient, and the exposure to pathogens. 2  

People are 7-10 times more likely to develop a bacterial infection 
caused by C.diff after taking antibiotics than those who have not 
recently taken antibiotics. C.diff infections cause nearly half a mil-
lion illnesses and more than 15,000 deaths across the globe annu-
ally; C.diff infections inflict a massive $6.3 billion cost to the U.S. 
healthcare system annually. 3 With an increased risk of infections 
and an associated increase in healthcare costs with antibiotic 
use, recent research has focused on preventative measures. One 
potentially promising lead is with probiotics.  

Probiotics are living microorganisms that may prevent and treat 
AAD through normalization of the unbalanced gastrointestinal 
flora. 4 These living microorganisms may enhance intestinal flora 
via various proposed mechanisms including immunity stimulation, 
nutrient competition, pathogen adherence to epithelium and 
mucosa inhibition, epithelial invasion inhibition, and antimicrobial 
substances production. 5 Numerous probiotic species have been 
studied, commonly including the Lactobacillus genus, Bifidobacte-
rium genus, and Saccharomyces genus. 

Recently, new 2017 C.diff guidelines put forth from the Infectious 
Disease Society of America (IDSA) and the Society for Healthcare 
Epidemiology of America (SHEA) addressed the role of probiotics 
in primary prevention of C.diff infections. Due to insufficient data, 
the administration of probiotics is not recommended for primary 
prevention at this time. 6 The C.diff guidelines did not issue a con-
crete recommendation for probiotics as prevention due to varied 
results in probiotic research in terms of probiotic effectiveness 
and the strength of those studies. 

Blaabjerg et al conducted a systematic review to assess the 
benefits and harms of probiotics as prevention of AAD in an out-
patient setting. 4 Seventeen randomized controlled trials with 3631 
participants were included in this systematic review. The strains 
of probiotics studied were Lactobacillus rhamnosus, Lactobacillus 
acidophilus, and Saccharomyces boulardii. AAD was present in 
8.0% of the probiotic group compared to 17.7% in the control 
group. Interestingly, the use of more than one probiotic strain 
was not more efficacious than one strain alone in the prevention 
of AAD. The results from this systematic review suggest that 
probiotic use may be beneficial in the prevention of AAD in an 
outpatient setting. However, despite the significant results, the 
overall quality of the included studies was poor. 

There is data to suggest that probiotic use may decrease the 
duration and frequency of loose stools in children with persistent 
diarrhea in addition to reducing the length of hospital stay in this 
patient population. 7 Each year, 10.2 million children under the age 
of five die each year globally; about 20% of these deaths are a 
result of persistent diarrhea lasting longer than two weeks. As 
part of a Cochrane review, Hitzeman and colleagues analyzed 
four randomized controlled trials comparing probiotic agents to 
placebo in children with persistent diarrhea that was thought to 
be infectious. 8 Of these four trials, one was considered to be of 
high quality. This particular trial demonstrated that the duration 



As with any product on the market for consumer use, the safety of 
probiotic products is a major consideration. In the meta-analysis 
conducted by Blaabjerg et al, the researchers further analyzed ten 
trials reporting adverse events with probiotic use.4 The review 
demonstrated that there was no statistically significant difference 
in the incidence of adverse events between the intervention and 
control group, suggesting that the use of probiotics is safe for 
patients without compromised immune systems. In a review con-
ducted by Hempel et al, researchers analyzed eighty-two studies 
to evaluate relative risk of AAD among patients taking antibiotics 
and probiotics compared to those who were taking antibiotics 
alone; twenty-three of the probiotic studies discussed adverse 
outcomes and none was found.15

However, probiotics must be used with caution. Due to their 
bacterial nature, probiotics may not be appropriate for patients 
with compromised immune systems.16 In addition to immunocom-
promised patients, other patient populations might be at risk by 
taking probiotics. In 2008, a study published in The Lancet demon-
strated that adult patients with acute pancreatitis who received 
probiotics had an increased mortality over those who did not.17  

Furthermore, a study based in Germany showed an increase in 
wheezing bronchitis in infants born to women who were treated 
with Lactobacillus during the perinatal period of their pregnancies 
with the intention of preventing atopic dermatitis in infants.18 

Additionally, there are concerns over probiotic product quality. 
According to the National Center for Complementary and Integra-
tive Health (NCCIH), a branch of the National Institute of Health 
(NIH), some probiotic products have been found to contain fewer 
numbers of live microorganisms or different bacterial strains than 
those labeled on the product. The U.S. Food and Drug Adminis-
tration (FDA) has not approved any probiotics icr sj
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