
The impact of antibiotics on the gut microbiome 

Antibiotics have revolutionised healthcare by treating 

infections and making modern day medical procedures 

possible. However, a key challenge of antibiotic use 

is the erosion of efficacy due to rising anti-microbial 

resistance (AMR).1 This has prompted the development 

of narrow-spectrum antibiotics, that unlike broad-

spectrum antibiotics, do not elicit AMR in non-targeted 

pathogens and are less disruptive to the diversity of the 

gut microbiome (GM).2
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Consequences of antibiotic use in different life stages

 • Prophylactic antibiotics are 

commonly prescribed during 

pregnancy. Maternal antibiotic use 

during pregnancy has the potential to 

adversely affect the formation of the 

infant GM.7

• An altered GM in infanthood 

increases the risk of developing 

diseases in childhood and later life.8

 • Breast-fed infants have been shown 

to have higher levels of beneficial 

bacteria in the GM (including 

Lactobacillus, Bacteroides and 

Streptococcus) even after weaning. 

• Human milk oligosaccharides (HMOs) 

are transferred in breast milk during 

breastfeeding and support the 

growth of Bifidobacterium. 

• Maternal antibiotic use can alter the 

composition of this breastmilk.7

 • Approximately 20-30% of antibiotic 

associated diarrhoea (AAD) cases are 

a result of Clostridium difficile.9

• Commonly prescribed antibiotic 

classes such as cephalosporins, 

fluroquinolones and broad-spectrum 

penicillins are associated with 

Clostridium difficile.9

The impact of timing of antibiotics on the GM 

  Short-term changes 

in GM composition are 

transient.

 GI side effects such as 

nausea, diarrhoea and 

abdominal pain are common.5

  Due to the paucity of the GM, there is a return to  

baseline GM composition within weeks following 

antibiotic cessation.6

  Repeated courses of broad-spectrum antibiotics  

increase the risk of AMR and can result in 

permanent changes in GM composition.6

How antibiotics influence the GM

 Reduce microbiota diversity.

 Alter the metabolic output  

of the GM.

 Drive the spread of  

antibiotic-resistant genes  

in the GM.3,4
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Strategies to mitigate the effect of antibiotic use on the GM

• Probiotics could prompt changes 

in the GM by stabilising microbial 

communities and increasing bacterial 

diversity.10

• Trials of probiotic supplements 

containing Lactobacillus, 

Saccharomyces.boulardii and 

Bifidobacteria species have shown 

benefit in preventing AAD.11

 • Plant-based diets are naturally higher 

in prebiotics.

• ‘Prebiotics’ are fermentable non-

digestible nutrients (typically types 

of dietary fibre) that occur naturally 

in foods such as garlic, onions, beans, 

and pulses.12

• Prebiotics stimulate the growth of 

beneficial bacteria thus promoting 

GM diversity.4

 • Children exposed to microbes through 

outdoor play have been shown to 

have more diverse GM, with notable 

increases in Bacteroidetes and 

Proteobacteria (dominant species of 

beneficial bacteria in human GM).13

 • Richer diversity and quantity of 

Bacteroidetes and Firmicutes in the 

GM has been observed in people 

who experience good levels of quality 

sleep.15
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