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Introduction

The gut microbiome (GM) refers to the 
trillions of microbes (e.g. bacteria, fungi, 
viruses) residing in the gastrointestinal 
tract, predominantly in the large intestine.1 

The GM is known to contribute to 

host health in various ways including 

metabolite production (e.g. short chain 

fatty acids), release of hormones and 

neurotransmitters (e.g. serotonin, 

dopamine), vitamin synthesis, as well as 

maturation of the immune system.2,3 

Ageing results in fundamental 

compositional and functional shifts in the 

GM, notably a decline in diversity, which 

is associated with increased susceptibility 

to infectious disease, inflammaging and 

immunosenescence.4 This article will 

explore the association between ageing 

and dysbiosis and the role probiotics may 

have in mediating these changes.

The role of the GM in ageing populations

In healthy adults, GM composition 

remains relatively stable throughout life.5 

Alterations in bacterial diversity have been 

identified in older adults with reduced 

beneficial bacterial species (e.g. lactobacilli, 

clostridiales, faecalibacterium prausnitzii, 

and bifidobacteria) and increased numbers 

of potentially harmful bacteria (e.g. 

proteobacteria and enterobacteriaceae).6

There is growing interest in targeting the 

GM as a strategy to promote healthy 

ageing through prevention or restoration 

of age-related dysbiosis.7 This has 

prompted research into whether probiotic 

supplementation may play a role in 

modulating the GM and counteracting 

the age-related shifts which are indicated 

in the pathophysiology of chronic health 

conditions.7 

To date, several systematic reviews 

and meta analyses have shown that 

probiotics alter immune function and the 

inflammatory profile in healthy elderly4 and 

individuals with inflammatory conditions.8,9 
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Table 1: The role of probiotics in age-related health conditions

Health  
condition

Prevalence Probiotic research Summary

Alzheimer’s 
disease

• 1 in every 14 UK individuals 
aged 65 years and over 
live with dementia.10

• Alzheimer’s is the  
most common form of 
dementia.10 

• A systematic review and meta-
analysis concluded that probiotic  
supplementation could improve 
cognitive function in people with 
mild cognitive impairment.11

• Probiotics may be 
beneficial during the early 
stages of alzheimer’s 
disease when mild 
cognitive impairment 
becomes apparent.11 

Diverticular 
disease

• Increases with age. 

• Occurs in 5–10% of people 
aged over 45 years.

• 80% of people aged over 
85 years are affected.12 

 • A study of n=120 adults with 
symptomatic diverticular disease 
found that a multi-strain probiotic 
significantly reduced the frequency 
of constipation, diarrhoea and back 
pain.13

• Treatments of 
diverticulosis (e.g. low fibre 
diet) can cause dysbiosis.  

• Probiotics may re-balance 
the gut microbiome after 
an acute episode.14

Constipation 
in Parkinson’s 
Disease

• It is the second 
most common 
neurodegenerative 
disorder.

• Approximately 137,000 
people in the UK are 
affected.15

• Constipation is common among  
PD patients.16

• 40-50% of patients have < 3 bowel 
motions per week compared to 15% 
among matched controls.17

• A 4-week RCT of a multistrain 
probiotic (containing lactobacillus) 
showed improved bowel movement 
frequency, stool consistency and 
quality of life in patients with 
constipation.18

• An in-vitro study of a multi-strain 
liquid probiotic demonstrated an 
increase in anti-inflammatory 
cytokine levels and short chain 
fatty acid production, while 
decreasing chemokine levels.19 

• Whilst probiotics have 
potential in clinical 
practice, there is a need 
for further research. 

Rheumatoid 
arthritis (RA)

• A chronic systemic 
autoimmune disease.

• Characterised by 
persistent, painful joint 
inflammation.

• Approximately a third of 
people diagnosed are over 
75 years old.20

• Multistrain probiotics (containing 
L. acidophilus, L. casei and 
Bifidobacterium) have been shown 
to reduce C-reactive protein (CRP)21 
tumor necrosis factor (TNF)-α and 
interleukin (IL)-6 levels.22  

• Probiotics may alleviate 
the manifestations of RA.

• May improve disease-
specific biomarkers, 
through regulation of 
inflammatory responses.23

Upper  
respiratory  
tract  
infections 
(URTIs)

• Contribute to 4 million 
global deaths per year.

• Associated with severe 
illness, increased 
hospitalisations, and 
greater mortality in 
elderly populations.24

• One study of 205 volunteers  
aged >45 years compared  
12-week probiotic 
supplementation (lactobacillus 
paracasei N115) with habitual diet.

• The group receiving probiotic 
supplementation experienced 
less  URTI events than the control 
group (35.9% vs. 51%, P= 0.03).25

• Specific probiotic strains 
may reduce the risk of 
URTIs.26 

• T-cell-mediated natural 
immune function is the 
proposed mechanism 
underpinning probiotic 
supplementation.27
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Future work 

Further research is needed to conclude 

adequate probiotic strains, dosages, and 

treatment durations for different disease 

states.23 Additionally, further large-scale 

trials are required to investigate the 

neuroprotective effects of probiotics 

during the different stages of disease 

progression.28

Probiotic viability 

Probiotics must survive the acidic pH of 

the stomach and reach the large intestine 

to become effective. Gastric acid in the 

stomach is the body’s first line of defence 

against live micro-organisms. As a result, 

many probiotics are destroyed when 

consumed with food due to the increased 

stomach acid production associated with 

eating.29 

The viability of a probiotic is influenced 

by stomach acidity, length of exposure to 

gastric acid and the type of species/strain. 

Bacterial strains such as lactobacillus are 

mostly aerotolerant anaerobes compared 

to bifidobacteria. Therefore, they have 

a greater ability to withstand the acidic 

environment of the stomach.30-34

Following transit through the stomach, 

probiotics must survive the conditions 

of the small intestine in addition to 

the digestive effects of the pancreatic 

enzymes and bile acids. Viability is 

dependent on the concentration and 

duration of exposure.35

Probiotics differ from other bioactive 

compounds such as prebiotics, polyphenols 

and phytosterols/stanols as they are live 

bacteria and require protection to survive 

and grow. This highlights the importance 

of probiotic delivery systems such as 

liquids and gels, capsules and tablets, 

sachets, and gummies for probiotics to 

ensure probiotics reach their site of action. 

While challenges with viability do exist, it 

is important for healthcare professionals 

to contact the probiotic manufacturer for 

information on the approaches employed 

to guarantee a high yield of bacterial cells 

in each product. 
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Health  
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Prevalence Probiotic research Summary
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• Multistrain probiotics (containing 
L. acidophilus, L. casei and 
Bifidobacterium) have been shown 
to reduce C-reactive protein (CRP)21 
tumor necrosis factor (TNF)-α and 
interleukin (IL)-6 levels.22  

• Probiotics may alleviate 
the manifestations of RA.

• May improve disease-
specific biomarkers, 
through regulation of 
inflammatory responses.23

Upper  
respiratory  
tract  
infections 
(URTIs)

• Contribute to 4 million 
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• One study of 205 volunteers  
aged >45 years compared  
12-week probiotic 
supplementation (lactobacillus 
paracasei N115) with habitual diet.

• The group receiving probiotic 
supplementation experienced 
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• Specific probiotic strains 
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• T-cell-mediated natural 
immune function is the 
proposed mechanism 
underpinning probiotic 
supplementation.27

Probiotics must survive the  

acidic pH of the stomach and 

reach the large intestine to  

be effective. 
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Considerations for probiotic use in older adults 

Swallowing difficulties: probiotic formulation needs to meet speech 

and language therapy recommendations. Consideration must be 

given to the most appropriate form of probiotic e.g, liquid, gel, 

powder or capsule form.

Enteral feeding: liquid-based probiotics are required for safe delivery 

via an enteral feeding tube. 

Cost: probiotics are no longer routinely prescribed; therefore, it is 

important to consider affordability of probiotic supplements when 

making recommendations to patients. 

Medical history: the probiotic supplement of choice must have an 

evidence base for its indication.

Safety of probiotics in the elderly

Probiotics have a good safety profile 

and are deemed safe for most 

individuals, including the elderly and 

immunocompromised.36 

Generally, probiotic advice for different 

patient groups is based on uncertainty 

rather than robust evidence of harm. In a 

minority of clinical cases, probiotics may 

increase the risk of adverse events in some 

high-risk patient groups (e.g. severely 

immunocompromised, and critically ill).36 

The decision to recommend a probiotic 

should be based on clinical judgement. 

£
£
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Conclusion
Probiotics are recognised as safe for most individuals, including the elderly.  
Evidence to date suggests that probiotics may play a role in symptom-management 
in conditions such as diverticular disease to parkinson’s disease. In addition, dietary 
and lifestyle factors can support healthy ageing, via maintenance of a diverse GM. 
Further research is needed to demonstrate which bacterial species are efficacious 
for which age-related health condition, in addition to optimal dose and duration.   

– After reading this paper, what is your conclusion on probiotics in aged-care?
– What are your reflections on the studies cited in this article? 
– In particular, any specific comments on references 14 and 24?
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