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There is no doubt that antibiotics cause significant change to the gut microbiota (all 

microorganisms including bacteria, viruses, fungi which reside in the intestines), and antibiotics 

like Clindamycin, Cephalosporins, Fluoroquinolones, Co-amoxiclav, Ampicillin and Amoxicillin 

often cause significant disturbances leading to antibiotic associated diarrhoea (AAD). At the 

same time, national statistics suggest that in the last fiscal year (April 2018-2019) there were 

12,275 cases of Clostridioides difficile infection (CDI) in England, 34% of which were acquired in 

the hospital setting. Although it is promising to see a year on year decline in cases (10 years ago 

there were over 36 000 CDI cases with nearly 20 000 cases of hospital acquired CDIs), it is 

evident that even the most engaged and vigilant hospitals have struggled to make further 

improvements recently. Developing a CDI is not only related to the C. difficile associated 

diarrhoea (CDAD), increased hospital stay and more complex care , but could even lead to 

death. Just in Wales, in 2016 CDI was the underlying cause of 33 deaths.  

Antimicrobial stewardship, increased awareness, prevention protocols and systems to quickly 

identify and manage infected patients have collectively led to a successful reduction of CDI 

cases in previous years. The recent plateau in infection rates suggests that new additional 

strategies are needed to achieve further decline. CDAD results from the detrimental effect of 

antimicrobials on the gut microbiota namely a reduction in diversity and beneficial commensals 

with an accompanying rise in pathogenic species. Beyond utilising further antibiotics in these 

cases other strategies involve increasing numbers of beneficial bacteria in the gut, supplied as a 

dietary supplement (often know as probiotics). Considerable research has been published in this 

space, yet conclusions and guidelines are still limited.   

Why this could work? 

The strategy of using probiotic supplements (beneficial bacteria in a form of a dairy-based 

product or as a freeze-dried powder in capsules or sachets) as adjuncts to antibiotics to help 

mitigate against their side effects, has been of significant interest to academics and clinicians in 

recent years. The evidence suggests that probiotics help reduce the impact of antibiotics on the 

gastrointestinal environment by numerous mechanisms: 

• increasing barrier function through increased mucus production in the gut; 

• improving epithelial integrity by modulating the expression and distribution of tight 

junction proteins; 

• acting as direct antagonists to pathogens; 

o through competitive adherence;  

o bacteriocins production (Chikindas, 2014; Ulluwishewa et al, 2011). 

 

 

What the scientific evidence says? 



Strain specific mechanisms of action, identified in vitro and animal models, clearly do not 

guarantee efficacy in humans, and for this we need to review the evidence from randomised 

controlled trials. The most recent systematic review of such studies on this topic was published 

by Cochrane library in April 2019 (https://www.cochrane.org/CD004827/IBD_probiotics-

prevention-antibiotic-associated-diarrhea-children), where authors looked at effectiveness of 

probiotics for prevention of AAD in paediatric populations. The conclusion of the analysis of 33 

studies with 6352 children was that probiotics were effective for AAD prevention. On average 

only 8% of children developed diarrhoea in probiotic groups, compared to 23% in the control 

groups, and for every 9 children treated, probiotics would prevent one case of diarrhoea (for 

probiotics with higher number of bacteria, over 5x109 colony forming units, this number was 

reduced to 6). Authors also concluded that probiotics were effective for moderate reduction in 

duration of diarrhoea (by one day). Most importantly, probiotics were generally well tolerated and 

minor side effects (like rash, gas or abdominal bloating) occurred infrequently.  

Another review by Cochrane library from 2017 

(https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD006095.pub4/epdf/full ), has 

looked at prevalence of C.difficile associated diarrhoea (CDAD) in adults and children. Based on 

the analysis of trials with total of 8672 participants, the results suggested that probiotics reduce 

the risk of CDAD by 60% (incidence was 1.5% in probiotic group and 4% in control group). This 

evidence was most robust in cohorts with CDAD baseline risk over 5%, while the evidence in 

lower risk groups was less prominent. Again, authors concluded that the use of probiotics was 

safe and effective when used as an adjunct with antibiotics in patients who were not 

immunocompromised or severely debilitated.  

Also in 2017 another important systematic review was published in the journal Gastroenterology, 

looking at the best timing of probiotic intervention, when given with antibiotics 

(https://www.gastrojournal.org/article/S0016-5085(17)30136-

1/fulltext?referrer=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F28192108 ). Shen 

et al concluded that, based on the data from 6,261 patients, there was over 60% reduction of the 

risk of developing CDI; provided probiotics were taken within 2 days of starting antibiotics. This 

was supported by an earlier  meta-analyis published in 2016 including data from 7,957 patients 

who were co-prescribed probiotics with antibiotics, which found a 60.5% reduction in the risk of 

developing CDAD  (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4769010/pdf/ijgm-9-027.pdf ). 

The analysis by Shen  suggested needing to treat 43 patients who are given antibiotics with 

adjunct probiotic, to prevent one case of CDI, and that timely use of probiotics is the key to their 

effectiveness, as probiotics used later than 2 days from the initiation of antibiotics had much 

lower or no effect at all in preventing CDI.  

In 2018 The Canadian Agency for Drugs and Technologies in Health has published a summary 

of clinical evidence behind probiotics in prevention of AAD, CDAD and CDI 

(https://www.cadth.ca/sites/default/files/pdf/htis/2018/RC1022-

Probiotics%20for%20AAD%20and%20C.pdf). They have shown that prevention of AAD was 

effective in eight systematic reviews; however the evidence for patients over 65 years of age was 

least positive or consistent. Prevention of CDAD was analysed across five systematic reviews, 

with two of them showing positive effect and three showing no effect over placebo or control. The 

two positive reviews studied children and adults, while the unsuccessful studies looked at elderly 

populations and a single strain yeast formulation (S. boulardi). Authors concluded that ‘relative to 

placebo, active control, or treatment, probiotics reduced the risk of AAD although there were 

certain conditions (such as the use of certain strains of probiotics and age of patients) under 

which the reduction was not statistically significant’. Similarly, effectiveness of probiotics for 

CDAD prevention was higher in studies of children and adults, but not elderly. 
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Practical recommendations  

In 2017 all of the evidence from various systematic reviews and meta-analysis was put together 

into a report by a group of scientists and clinicians under the International Scientific Association 

of Prebiotics and Probiotics (ISAPP) initiative. Their conclusions were supporting the use of 

probiotics as adjunctive therapy for prevention of AAD and CDAD. The report included some 

recommendations summarised below (https://4cau4jsaler1zglkq3wnmje1-wpengine.netdna-

ssl.com/wp-content/uploads/2017/12/Probiotic-Usage-in-Antibiotic-Associated-Diarrhoea-final.pdf 

): 

- There is evidence to support the use of probiotics in all age groups including children. 

- For preventing AAD, the evidence suggests probiotic usage in in-patents and out-

patients, children and adults, receiving antibiotics. 

- Avoid using probiotics in immunocompromised patients. 

- Start probiotics at the same time as antibiotics or as soon as feasible and continue ideally 

for 7 days after antibiotic cessation. 

- There is no ‘gold-standard’ formulation of probiotics, with strains like Lactobacillus 

rhamnosus GG, Lactobacillus casei and Saccharomyces boulardii having most research 

so far.  

- Several medical organizations have recommended probiotic use for prevention of AAD 

and CDAD including ESPGHAN, and World Gastroenterology Organisation has 

published guidelines for the use of specific probiotics, including for AAD and CDAD.  

A brief health economics review – spending to save? 

So if we were to implement probiotics as a strategy to prevent AAD/CDI/CDAD, how much would 

it cost the NHS? Currently, probiotics are considered to be over the counter products, therefore 

routine prescribing is not advised in order to generate some savings. But is that a false 

economy? Based on the calculation that you need to treat 43 patients to avoid one CDI, and to 

treat 9 children to avoid one AAD, using the price range of good quality probiotics available in the 

UK, it would cost the NHS £400-£600 to avoid one CDI or £3-£8 to avoid one episode of AAD. 

This cost should be compared with the cost of treating one case of CDI, which was estimated at 

£7,000 (excluding bed-cost). Therefore, for the cost of one CDI treatment the same amount of 

money could be invested into preventing between 11 and 17 CDI cases (which would cost 

between £77,000 and £119,000 to treat; excluding bed-cost).  

Within the last fiscal year there were over 4,000 hospital acquired CDI cases in the UK, which 

resulted in a minimum treatment only cost of £28million. It is also worth noting that approximately 

20-30% of those patients (800-1,200 patients) develop recurrent CDI, costing a further £5.6m – 

£8.4m.  

 

 

What’s next? 

An obvious gap in introducing this solution into practice is the lack of formal UK national 

guidelines, such as those produced by organisations like BSPGHAN and WGO. The 

development of guidelines in this area faces numerous challenges. First, probiotics are not all the 

same and not all formulations will have the same effect; however numerous studies to date 
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suggest that, on the whole, probiotics are effective in preventing AAD. Second, it has been 

shown in 2017 that timely use of probiotics is the key, which means that studies that have not 

administered probiotics within the two day window should be analysed separately to those which 

started probiotics immediately with antibiotics. This should also be an important consideration for 

future studies. Third, different countries have different protocols for AAD and CDI prevention, 

making it difficult to directly translate the magnitude of the effect of a strategy from one country to 

another, and this has possibly held back those responsible for producing national guidelines. In 

addition, restrictions around prescribing over the counter products plays a role, however the 

benefit to patients and NHS budgets could far outweigh the money saved from not prescribing 

them. 

There are still questions that need to be asked and answered by scientists, but can we ignore the 

evidence as it stands at the moment? Based on the supposition ‘First, do no harm’ probiotics 

have been consistently shown to be safe if used in immunocompetent patients (however, for 

extra caution the use of formulations manufactured to a pharmaceutical standards with current 

good manufacturing practice in place is advised). Already in 2017 a Cochrane review concluded 

that despite the need for further research, ‘hospitalized patients, particularly those at high risk of 

CDAD, should be informed of the potential benefits and harms of probiotics’. Why should we 

continue to lose money and lives treating CDI when a safe, simple and cheap prevention method 

is available?  

 


