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Probiotics (including bacteria and yeast) 

are defined as “live microorganisms that, 

when administered in adequate amounts, 

confer a health benefit on the host” (World 

Health Organisation, 2011).1 

Given the associations between an 

altered gut microbial composition and 

the potential implications on health, the 

interest in probiotics as a gut-microbiome 

targeted therapy continues to grow. In the 

UK, probiotics are commonly in supplement 

form (liquid suspensions, tablets, capsules, 

sachets), though may be contained in food 

products.2 To date, although publications 

on probiotics has rapidly expanded in 

recent years, fewer studies have focused 

on the factors that influence efficacy (e.g., 

manufacturing processes, formulation and 

delivery format). 

Cutting through confusion:  

terminology defined

The regulation of probiotics differs 

between countries as there is no universally 

agreed framework.3 Following a review 

by the Advisory Committee on Borderline 

Substances (ACBS), probiotics were 

removed from the drug tariff in 2018 and 

are longer prescribed in the UK.4 Probiotics 

are classified as food supplements and 

are subject to UK food law. Guidance 

on nutrition and health claims dictates 

nutrition-related labelling and commercial 

communications around probiotic 

products.5 There are no standards for 

probiotic composition, however the WHO 

has provided guidance with their widely 

accepted definition of probiotics.1

To understand the mechanisms of 

probiotics, it is important to begin by 

defining common terminology (see table 1).

LEARNING OBJECTIVES

By the end of this article, you should:

1.  Understand the different 

terminologies associated with 

probiotics.

2. Understand probiotic mechanism 

of action and the influence on the 

gut microbiome

3. Appreciate the factors that 

influence efficacy 

4. Gain insight into probiotic 

regulation, health claims and 

safety considerations

5. Recognise the future of probiotics 

and potential for personalisation

https://www.nhsbsa.nhs.uk/pharmacies-gp-practices-and-appliance-contractors/drug-tariff
https://www.nhsbsa.nhs.uk/pharmacies-gp-practices-and-appliance-contractors/drug-tariff
https://www.nhsbsa.nhs.uk/pharmacies-gp-practices-and-appliance-contractors/drug-tariff
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Term Definition 

Microbiome The collective genetic material of a community of microorganisms in a specific 
environment.6,7

Probiotic Live microorganisms that, when administered in adequate amounts, confer a 
health benefit on the host.1,9 The terms “friendly/ “live bacteria/cultures” are 
used since the term ‘probiotic’ is regulated and infers a health claim.

Prebiotic Ingredients selectively used by host microorganisms that confer a health 
benefit.4,8,9 Prebiotics are readily available in dietary form; fructans (e.g.,  
wheat, rye, onion), inulin (e.g., jerusalem artichokes, chicory leeks) and 
galacto-oligiosaccharides (e.g., legumes, beetroot, cashews).10

Postbiotic Preparation of inanimate microorganisms and/or their components that 
confers a health benefit on the host.11 Effective postbiotics must contain 
inactivated microbial cells or cell components, with or without metabolites, 
that contribute to observed health benefits.11

Synbiotic A mixture comprising live microorganisms and substrate(s) selectively utilized 
by host microorganisms that confers a health benefit on the host. 12 The 
microbial component does not necessarily have to be a standalone probiotic 
and the non-digestible substrate does not necessarily have to be a standalone 
prebiotic, but, if together they provide a health benefit, then the mixture can 
be called a synbiotic.12

Psychobiotic A live organism that, when ingested in adequate amounts, produces a 
health benefit in patients suffering from psychiatric illness.13 As a class 
of probiotic, these bacteria are capable of producing and delivering 
neuroactive substances (e.g., gamma-aminobutyric acid, serotonin), 
which act on the brain-gut axis.13

Table 1: Common terminology

Exploring the gut microbiome

The human microbiome is home to 

approximately 38 trillion microbes, of 

which the majority constitute the gut 

microbiome.14 Gut microbiota composition 

is highly variable amongst individuals 

according to age, ethnicity, lifestyle (e.g., 

levels of physical activity, sleep patterns, 

stress, medication use), and dietary intake.7 

While a healthy gut microbiome is difficult 

to define, since everyone is compositionally 

unique, a hallmark feature of gut health is 

microbial diversity which reflects stability 

and resilience. This healthy state of 

high microbial diversity is referred to as 

eubiosis.15
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An imbalance in gut bacteria

An imbalance (often termed ‘dysbiosis’) 

can generally be defined as:16

• An increase in potentially harmful 

microbes

• Loss of microbial diversity

• Loss of beneficial microbes

There are many factors throughout 

the lifespan which can alter microbial 

composition, including mode of birth, 

medication use, and dietary intake. 16 

Probiotic mechanisms of action

Probiotics are thought to modulate 

the hosts’ gut microbiome and prompt 

shifts towards a more favourable state. 

Probiotics contribute to a healthy gut 

microbiome in various ways (as illustrated 

in figure 1).  

These functions play a significant role in 

the modulation of the immune system 

(gut-associated lymphoid tissue ((GALT)), 

the prominent component of mucosal-

associated lymphoid tissue ((MALT)) which 

represents approximately 70% of the 

entire immune system), contributing to 

overall health.19,20

Finding an effective probiotic 

The formulation of the probiotic is key 

to ensuring viable bacteria arrive at 

the site of action in the gut (i.e., the 

large intestine). Indeed, a recent review 

identified more than 40% of commercial 

probiotic formulations contain a lower 

amount of viable cells than stated on the 

product label.2

Prior to administration, manufacturing 

processes (e.g., fermentation technologies, 

packaging, transportation and shelf-

life) are fundamental faCtors in ensuring 

bacterial resilience, efficacy and safety.2,21 

Solid products such as tablets and capsules, 

contain probiotic bacteria that have been 

desiccated to help maintain stability during 

storage, where it must withstand changes 

in temperature, water, oxidation and 

light.21,22 

Once administered, the probiotic must have 

the characteristics to survive the hostile 

environment of the upper gut and remain 

viable in gastric acid and intestinal juices. 

Probiotic tablets and capsules have to 

disperse in gastric fluids and the bacteria 

must absorb water to recover viability.21,22 

whereas this challenge may be removed 

for other delivery systems (e.g. liquids, 

gels).  Limited in vitro research suggests 

that liquid-based probiotics maintain their 

claimed bacterial content within the gut 

better than other formats (e.g. tablets).23 
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Figure 1. Highlights the mechanisms of action of probiotics.18

Although at present, there is no consensus 

on which delivery system is optimal.

The most frequently used genus in 

probiotic formulations are Lactobacillus 

and Bifidobacterium which are commensal 

and form part of the normal gut 

microbiome.22 Both are non-spore forming, 

gram-positive bacteria and belong to 

two taxonomically distinct groups (i.e. 

Lactobacillus and Bifidobacteria belong to 

the phylum Fermicutes and Actinobacteria, 

respectively).7 Lactobacillus generates 

lactic acid as the major by-product of 

fermentation, whereas Bifidobacteria are 

key producers of SCFAs.24,7
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1.  Has the probiotic been accredited  
by science?

 With so many probiotic formulations 

available, it is advised to conduct a 

literature search to ascertain which 

probiotics have demonstrated clinical 

efficacy.25 Contact the probiotic 

manufacturer for specific information 

on research undertaken in a specific 

condition or symptom profile.

2.  Does the probiotic product provide an 
effective dose?

 In the gut microbiota world, more 

does not always mean better.  While 

effective doses may range from 100 

million to 50 billion or more colony 

forming units (CFU)/dose, an important 

aspect is whether the bacteria remain 

live and viable when ingested which 

can depend on how the probiotic is 

manufactured and the delivery system 

utilised2.

3. Consider the delivery system

 A probiotic must be able to tolerate 

exposure to stressors (e.g. thermal 

stress) during the manufacturing 

process and overcome barriers once 

administered (e.g. gastric juices, 

intestinal fluids) to reach the large 

intestine (i.e. the site of action).21 It is 

recommended to contact the probiotic 

manufacturer for information 

regarding the viability of the product.

4. Does it provide the benefit you are 
seeking?

 Different probiotic strains have 

different functionalities and thus will 

offer different health benefits. Not 

all probiotics are created equal and 

so it is advised to take a prescriptive 

approach when considering probiotic 

use for symptom management. 

Choose a probiotic that has targeted 

the specific are of symptoms reported 

to you by your patient.

5. Does it encourage patient 
compliance?

 Dietitians should ensure that probiotic 

products are suitable for common 

food intolerances, as well as dietary 

preferences and requirements (e.g., 

veganism, vegetarianism, dairy-free).

Healthcare professionals (HCPs) can help consumers 
choose trusted probiotics by advising the following:
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Communicating the benefits of 

probiotics: challenges 

The nutrition and health claims legal 

framework within the UK continue to fall 

under the same regulatory provisions 

as the EU.5 The regulatory body for 

reviewing health and nutrition claims is 

the UK Nutrition and Claims Committee 

which has changed from the European 

Food Safety Authority (EFSA) following 

the UK’s departure from the EU.5 The 

term ‘probiotic’ cannot be used in any 

commercial communications unless 

accompanied by an authorised health 

claim.5 To date, neither EFSA or the UK 

Nutrition and Claims Committee have 

authorised any health claims relating to 

probiotics in the UK. 5,26

European countries including Spain and 

Italy have superseded the opinion of the 

European Commission and developed 

national guidelines which allow the use of 

the term “probiotic” in specific settings, 

including food labelling.27 

Whilst there is hope in industry that UK 

will follow suit, at present, products in the 

UK are not legally allowed to be labelled 

as probiotics or make any health claims 

about their effects. This has led to phrases 

including ‘live’ or ‘friendly’ bacteria being 

coined to refer to probiotics commercially. 

Consumers face extensive choice within 

the probiotic market, and while access 

to commercial communication with 

manufacturers is readily available, there 

remains confusion. This is, in part, due to 

prohibition of the ‘probiotic’ term in the 

UK’. Healthcare professionals (HCPs) play 

an important role in communicating the 

evidence-based benefits of probiotics to 

their patients in a consumer-friendly way.

Are probiotics safe for everyone?

Probiotics have a good safety profile 

and are deemed safe in the vast 

majority of individuals, including the 

immunocompromised.28 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).28 The decision whether to 

recommend a probiotic should be based on 

clinical judgement.  

Looking to the future; where will 

probiotics take us?

With expansion of knowledge of the gut 

microbiome and its functions, the search 

is on for microbial signatures to predict 

disease incidence and progression. 

To date, a number of bacteria have been 

inversely correlated to several disease 

states (e.g. Faecalibacterium prausnitzii, 
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Akkermansia muciniphila, Ruminococcus 

bromii).29 Probiotic research is entering 

a new era which promises personalised 

probiotics (i.e., next-generation probiotics; 

NGP) that focuses on response to 

treatment of specific disease considering 

the individual’s specific gut microbiome.30

As innovative probiotic products continue 

to enter the market, the UK may 

decide to permit the term ‘probiotic’ 

as a generic category descriptor. This 

will allow probiotic manufacturers to 

engage in commercial communication 

with consumers and support informed 

consumer choice. There is growing interest 

for gut microbiota targeted treatments 

for specific conditions, therefore there is 

the potential for a probiotic to achieve an 

authorised health claim in the UK.  

Conclusion
Probiotic supplementation can 

help to modulate and  

re-balance the gut microbiome. 

Probiotic formulation is key to 

ensuring viable bacteria arrive 

at the site of action in the gut. 

Probiotics are recognised as safe 

for the majority of individuals. 

In the future, personalised 

probiotics may pave the way for 

individualised treatment based on 

an individual’s gut microbiome.
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