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Abstract: Scientific and clinical evidence on the health effects of probiotics has expanded rapidly in
recent years and points towards benefits for a number of specific health conditions, particularly those
related to the gut. Healthcare professionals are important conduits in the transfer of evidence-based
messages on probiotics, but research indicates many do not consider themselves to have good
knowledge in this area. To identify potential solutions that support healthcare professionals the British
Nutrition Foundation held a one-day roundtable event on 7 February 2019 to gather expert views on
the content of, and best delivery mode for, evidence-based resources to guide healthcare professional
advice about the use of probiotics. This report describes the main themes emerging from the
discussions and the group’s recommendation for the development of a UK-focused online toolkit for
healthcare professionals, which assimilates, appraises and translates current scientific knowledge of
probiotics to promote evidence-based practice for the benefit of patients.
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Introduction

The gut microbiota contributes significantly to health and there is increasing evidence that it plays a
role in the aetiology and development of a number of non-communicable diseases. However, there is
still much to be learnt about these relationships (Marchesi et al. 2016; Lynch & Pedersen 2016) and
the strength of the evidence in relation to specific health disorders varies greatly (e.g. Parker et al.
2018). Advances in understanding of human gut physiology have opened potential for the
development of novel therapies to improve health. One such approach is the use of probiotics, defined
by the Food and Agriculture Organization/World Health Organization (FAO/WHO) in 2001 as ‘live
microorganisms which when administered in adequate amounts confer a health benefit on the host’
(FAO/WHO 2001); a definition reiterated and modified slightly by the International Scientific
Association for Probiotics and Prebiotics (ISAAP) in 2014 (Hill et al. 2014). With nearly 24 000 scientific
papers and over 2300 clinical trials published in relation to probiotics (according to PubMed, April
2019), evidence is mounting for the potential benefit of probiotics for a number of specific health
disorders, particularly those related to the gut (Sanders et al. 2018).

Despite a European Union (EU) regulatory framework that restricts the use of the term ‘probiotics’ in
commercial communications (see Box 1), public interest in the health benefits of probiotics is
expanding rapidly. Google trends data show that ‘probiotic’ as a search term in the UK has doubled in
the last 5 years (http://bit.do/eMrDF) and the global market, estimated at USD 49.4 billion (GBP 37.4
billion) in 2018, is projected to reach USD 69.3 billion (GBP 53.1 billion) by 2023 (Markets and Markets
2019). Advertisements, friends, family, journalists and the internet are reported by the general public
as common sources of information on probiotics (Dimidi et al. 2019; Hedin et al. 2010) and scientific
accuracy of knowledge in this area amongst this group can be variable. To help people with specific
conditions where evidence indicates that probiotics may be a helpful (adjunctive) therapy and to
inform those who may consider using probiotics for a condition that lacks supporting evidence, a need
exists to provide the public with reliable, up-to-date information on probiotic efficacy to support
informed choices.

Healthcare professionals (HCPs) are well placed to disseminate evidence-based information about the
role of probiotics in health. Some research in the UK indicates that HCPs often advise patients to take
probiotics for a range of gastrointestinal issues (Jordan et al. 2015), usually as an adjunct therapy
(Dimidi et al. 2019). However, a UK study of 1830 HCPs showed that only 23.4% of dietitians, 7.4% of
community nurses, 6.3% of GPs and 4.5% of practice nurses consider themselves to have good
understanding in this area (Johnson et al. 2016). With an evidence base that is rapidly advancing
alongside interest from the public, and studies demonstrating that probiotic effects are typically
condition- and species/strain-specific, HCPs will need more support in keeping abreast of emerging
research so that they are able to provide accurate and up-to-date information to their patients about
the probiotics they might consider using, for which conditions and why.

In order to identify potential solutions to support HCPs in this area, on 7 February 2019, the British
Nutrition Foundation (BNF) held a one-day roundtable event to gather expert views on the content
of, and best delivery mode for, evidence-based resources for HCPs about the role of probiotics in
healthcare. Participants were selected to provide insight and expertise from a range of sectors
including academia, dietetics, health charities, nursing, retail and General Practice. The event was
opened with a presentation summarising where evidence exists for a potential health benefit of
probiotics. This was followed by group discussions on key information that should be communicated
to HCPs about probiotics from this evidence base and how this should be delivered, so that they are
better able to provide up-to-date, evidence-based advice on the topic. The main themes emerging



from the roundtable discussions and the recommendation for developing a UK-focussed probiotics
toolkit for HCPs are described below.

Box 1: European Union regulation in relation to health claims about probiotics

e Inthe European Union, Regulation (EC) No 1924/2006 came into effect on 1 July 2007 to ensure that
nutrition and health claims made about foods are clear, accurate and based on scientific evidence, and
that consumers are not misled by false, ambiguous or misleading claims (EC 2006).

e The Regulation covers all foods, drinks, and dietary supplements and applies to nutrition and health
claims made in commercial communications (e.g. labelling, advertising).

e The Regulation does not apply to nutrition and health claims made in non-commercial communications
(Article 1). This includes advice/information from healthcare professionals on consumption of food
products in relation to health where the objective is to provide information for the benefit of the
consumer rather than the benefit of the manufacturer or retailer (Department of Health 2011).

e The European Food Safety Authority Panel on Dietetic products, Nutrition and Allergies (EFSA NDA
Panel) is responsible for evaluating the scientific evidence supporting nutrition and health claims.

e A health claim is defined as any claim that states, suggests or implies that a relationship exists
between a food category, a food or one of its constituents, and health.

e The EFSA NDA Panel considers that the population group for which health claims are intended is ‘the
general (healthy) population or specific subgroups thereof, for example, elderly people, physically
active subjects, or pregnant women’ (EFSA 2011).

e Health claims must not attribute to any foodstuff the property of preventing, treating or curing a
human disease, or referring to such properties (Article 7 of Regulation (EC) No 1169/2011). Therefore,
health claims targeted at people with specific diseases are outside the scope of the Regulation.

e Inthe 2007 European Commission (EC) Guidance on the implementation of the Regulation, the EC
stated that the term ‘probiotic’ should be considered a health claim as it implies a health benefit (EC
2007). In other words, stating ‘contains probiotic’ (or similar) on a product is not considered the same
as saying ‘contains ingredient X'. It implies that the product contains a substance that may be
beneficial for health.

e Despite 129 health claim submissions since 2007, no health claims for probiotics have been approved
by the EFSA NDA Panel (see https://bit.ly/2gFecif). Therefore, no claims on probiotics are listed on
the EU register as authorised for use.

e Most submitted claims were in regard to general improvements in gut health or immune
function. Claims were rejected on the basis of one or more of the following:

o the probiotic-containing product was not sufficiently defined and characterised for a scientific
assessment of the claimed effect;
the scientific evidence assessed in support of the claimed effect did not substantiate the claim;
the claimed effect for the probiotic-containing product was not sufficiently defined;
and/or the claimed effect for the probiotic-containing product was not considered a beneficial
physiological effect as required by the Regulation.

e Health claims in relation to probiotics as beneficial for people with specific diseases are outside the
scope of the Regulation and this is where the majority of evidence for the benefits of probiotics lies
(Salminen & van Loveren 2012). However, certain population groups with diseases, such as those with
Irritable Bowel Syndrome, may be considered an appropriate study group to substantiate certain health
claims intended for the general (healthy) population, and this is assessed on a case-by-case basis by the
EFSA NDA Panel (EFSA 2011).

Setting the scene — a summary of the presentation on the evidence for health benefits of probiotics


http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02006R1924-20141213

The possibility that lactobacilli in fermented drinks are beneficial to health was first identified in the
early 20" century by Elie Metchnikoff (Mackowiak 2013), but it was not until nearly 60 years later that
the term ‘probiotic’ was introduced. Since then, the definition of probiotic has gone through
numerous iterations, the most recent of which was agreed by an expert panel during an ISAPP
consensus meeting as: ‘live microorganisms that, when administered in adequate amounts, confer a
health benefit on the host’ (Hill et al. 2014).

Regulations in the EU in relation to health claims about probiotics are summarised in Box 1. Currently
there is no legal framework in the EU defining probiotic bacteria or the food category ‘probiotics’.
However, both FAO/WHO and ISAPP have produced guidelines to determine whether a product can
be considered a probiotic (FAO/WHO 2002; Sanders et al. 2018). These include that it 1) must be alive
when administered; 2) must have undergone controlled evaluation to document health benefits in
the target host; 3) must be a taxonomically defined microbe(s); and 4) must be safe for its intended
use. Many types of probiotics are available, including single or mixed microbe strains, most commonly
from the genera Lactobacillus and Bifidobacterium.

Probiotics have been hypothesised to benefit various aspects of health. Broad areas studied that are
considered to be supported by good evidence indicating a benefit include gut health (Sanchez et al.
2017) and immune function (e.g. Yan & Polk 2011). Emerging evidence exists for urogenital health
(Hanson et al. 2016), bodyweight management (Croversy et al. 2017) and mental health/cognitive
function (Dolan et al. 2016). Only a limited number of studies suggest benefits to dental, heart and
skin health.

Specific health conditions for which there is supporting evidence from systematic reviews and meta-
analyses of a potential benefit of probiotics mainly concern the gastrointestinal tract. These include
antibiotic associated diarrhea (e.g. Agamennone et al. 2018), Clostridium difficile infection (e.g.
Johnston et al. 2012), Helicobacter pylori infection (e.g. Ritchie & Romanuk 2012), Irritable Bowel
Syndrome (IBS) (e.g. Ford et al. 2018), acute infectious diarrhoea (e.g. Allen et al. 2010), necrotizing
entercolitis (e.g. AlFaleh & Anabrees 2014), pouchitis (e.g. Ritchie & Romanuk 2012), constipation and
transit time (e.g. Dimidi et al. 2014), infant colic (Sung et al. 2018) and the inflammatory bowel disease,
Ulcerative Colitis (e.g. Peng et al. 2019; Derwa et al. 2017). There is also some evidence for a role for
probiotics in preventing upper respiratory tract infections (e.g. Hao et al. 2015). Other conditions for
which there are, as yet, no meta-analyses but some evidence of a benefit include lactose maldigestion
(EFSA 2010) and dyspepsia (Igarashi et al. 2017).

Scientific literature on the relationship between probiotics and health is increasing rapidly but many
research gaps, questions and issues remain. These include data on the appropriate dose and duration
of use; a full understanding of strain specific effects and the relative effectiveness of single
preparations vs. mixtures; knowledge of the mechanisms underpinning the relationships between
probiotics and health; and the quality assurance and characterisation of all products on the market.

Translating probiotic science to practice — what to communicate to healthcare professionals

Roundtable participants discussed the information that HCPs require from the scientific literature on
probiotics in order to provide advice about their use. The target group for advice on probiotics was
highlighted as an important first consideration. Interest in probiotics tends to fall into three distinct
categories: disease treatment (i.e. restoration of health), disease prevention (i.e. maintenance of
health) and health ‘optimisation’ (i.e. the optimal ability to live well). The group considered the role
of HCPs in providing advice in these three areas. It was acknowledged that the current evidence base
is principally aligned with disease treatment and that HCP contact with patients is invariably in the



context of treatment, although in the UK the ‘making every contact count’ agenda encourages HCPs
to have brief conversations with patients on how they might make positive improvements to their
health or wellbeing and increased funding for preventive medicine has recently been proposed
(www.longtermplan.nhs.uk/). It was concluded that providing HCPs with information about the role
of probiotics in the treatment of specific health conditions rather than maintenance or ‘optimisation’
of general health is currently most appropriate.

The group acknowledged the challenge of uniting a probiotics evidence base that is nuanced - the
health condition, population group, microbe strain, dose and probiotic form (i.e. food or supplement)
are all important for deriving accurate clinical messages — with the reality of medical practice where
both contact time with patients and time to devote to research on probiotics alongside other
treatment options is limited, often necessitating a ‘topline’ message approach. It was agreed that a
measure of the quality and quantity of evidence (including where no evidence exists) is essential and
that this information should be presented in a summary form to facilitate quick clinical decision
making. Given the variability of quality of the evidence base and the rate of new publications in the
area, focusing on systematic reviews and meta-analyses was considered to be appropriate and this is
standard in healthcare practice. However, while systematic reviews and meta-analyses allow
summaries of a large number of studies and can indicate the size and direction of the effects, it was
acknowledged that species- or strain- specific effects, reflecting the varying microbiological and
physiological properties of different species and strains, may result in underestimation of the benefits
of probiotics (Whelan 2014). Thus, findings from systematic reviews and meta-analyses require critical
appraisal to tease out effects of individual species or strains in order to apply the findings to practice.
Healthcare professionals may lack the training and time to do this and it was agreed that a simple
scoring system within the resource is needed to allow HCPs to quickly appraise the strength of the
evidence plus some practical points to complement research findings. It was agreed that information
on the evidence should be provided in a layered way with options to access ‘topline” messages about
the potential benefit of probiotics for a specific health condition and also to ‘drill down’ and access
more detailed information and individual papers, when required. Participants advised that HCP
interest will predominantly be in those conditions for which there is the strongest evidence for a
benefit from probiotics (currently, these mainly relate to gut health), but that identifying conditions
for which there is limited, or no, evidence will also be important for advice given in practice.

Other scientific information judged to be important to communicate to HCPs was the characteristics
of probiotic-containing products that have been shown to have beneficial effects. These include the
brand/product name, microbial strain(s) they contain, in what form they are sold (i.e. food or
supplement), dose provided and the recommended duration of treatment (where this information is
available). Healthcare professionals may also need information on the population groups in which
probiotics have been shown to have a benefit (e.g. elderly with a diagnosed health condition) and
inclusion/exclusion criteria of the studies. Although it was acknowledged that safety concerns are low
for probiotics, the group stressed that providing HCPs with information on side-effects/adverse events
and at-risk groups (e.g. those who are immunosuppressed) was essential. It was noted that HCPs
would benefit from some general ‘demystifying’ information about probiotics, including their
proposed mechanisms of action, generic functions (e.g. immunomodulatory effects, vitamin
production) and an explanation of the scientific terminology [e.g. microbiome, microbiota, colony
forming unit (CFU)].

Translating probiotic science to practice — how to communicate to healthcare professionals

To inform discussions on how best to communicate with HCPs about the probiotics evidence base, the
group identified potential barriers to the communication of evidence-based messages in this area.



Themes that emerged from these discussions indicate that obstacles exist in four broad
interconnected areas: regulations on use of the term probiotics; guidance on probiotic use; HCP

knowledge, skills and resources; and consumer/patient knowledge and behaviours. These are
summarised in Box 2.



Box 2: Barriers to the communication of evidence-based messages about probiotics as
identified in four interconnecting areas by the roundtable participants

Regulations on use of the term probiotics

’

The European Union Nutrition and Health Claims Regulation means the term ‘probiotics
cannot be used in commercial communications with the general public about probiotic
products, until such time as a successful health claim is authorised (see Box 1)

Guidelines on probiotics use

There is minimal guidance on use of probiotics from the National Institute for Health and Care
Excellence (NICE) and other learned bodies working with Healthcare professionals (HCPs)

There is conflicting information on probiotics in sources HCPs use for clinical guidance (e.g.
NHS website, NHS clinical commissions, Cochrane reviews)

A scientifically credible, independent, authoritative voice on probiotics is not well established
in some countries

HCP knowledge, skills and resources
HCP interest and knowledge in the area is variable

HCPs may lack time to find and read research papers and keep up to date with emerging
research

HCPs may have difficulty translating evidence from the numerous clinical trials into advice for
an individual patient with his or her own specific needs

HCPs may view probiotics as an alternative/complementary therapy and this could mean
probiotics are not given due consideration

HCPs may have concerns over safety and side-effects due to lack of information
Consumer/patient knowledge and behaviours

Consumer interest in probiotics appears to be in illness prevention or health ‘optimisation’ but
evidence is stronger for the benefit of probiotics in treatment of specific health conditions

Complementary practitioners and health ‘gurus’, via media and social media, are dominating
the conversation on probiotics rather than the scientific community

When patients are recommended a probiotic for treatment of a specific condition, availability
of the particular type recommended may be an issue

When probiotics are chosen as a therapy, adherence may be an issue and use sporadic. Thus,
probiotic protocols shown to be effective in trials are typically not replicated in practice

The price of probiotics and health literacy of certain population groups may restrict access to
probiotics as a potential therapy and widen health inequalities

Probiotic products tend to be seen as interchangeable and appreciation of strain or product
specific effects may be lacking




Overall, the group agreed that at the heart of many issues is the absence of an authoritative,
comprehensive, accessible and actionable source of information summarising the evidence base on
probiotics. In the UK, guidance from recognised health authorities on the use of probiotics is limited.
Despite the number of clinical trials in the area, there are very few guidance documents or evidence
summaries from the National Institute for Health and Care Excellence (NICE) that refer to probiotics.
The NHS Choices website, the UK’s leading health website, funded by the Department of Health and
Social Care, goes nowhere near reflecting the full scope of current scientific knowledge on probiotics,
stating only that: ‘There's some evidence that probiotics may be helpful in some cases (e.g. helping
prevent diarrhoea when taking antibiotics) and helping to ease some symptoms of IBS. But there is
little evidence to support many health claims made about them (e.g. help treat eczema). But for most
people, probiotics appear to be safe. If you want to try them, and you have a healthy immune system,
they shouldn't cause any unpleasant side effects’ (NHS 2019).

A selection of evidence-based resources on probiotics currently available for HCPs was considered by
the group. It was highlighted that a considerable amount of information is available but this is
fragmented and the quality variable. Discussed in some detail were resources developed by ISAPP
(https://isappscience.org/infographics/), the British Dietetic Association (BDA)
(www.bda.uk.com/foodfacts/probiotics.pdf) and Skokovic-Sunjic and colleagues entitled the ‘Clinical
Guide to Probiotic Products in Canada’ (https://bit.ly/2H2ySOl) (a version for the US is also available:
https://bit.ly/2ExPcDE). Resources from ISAPP and the BDA were noted for effectively providing the
background information necessary to facilitate decision making by HCPs about recommending
probiotics as a possible treatment. The Clinical Guide to Probiotic Products in Canada, an online
database summarising evidence on the benefits of probiotic effects for specific conditions, was
commended for its high level of detail and flexibility of use. It grades evidence for the health benefits
of a range of probiotic products and provides references to the relevant trials. Information about the
product brand names, probiotic strains, dosage forms (capsule, fermented drink etc.) and daily doses,
in relation to the specific health conditions for which benefits have been shown, is tabulated and users
can filter by clinical application. It was highlighted that the Canadian database includes information
only on commercial formulations available in Canada and that a UK version would need to be
developed. The methodology of Skokovic-Sunjic and colleagues could be adapted for this version but
the group agreed that thought would need to be given to the grading of the evidence, as they focused
on the clinical question of ‘what works’ and therefore only presented the number of positive studies
in the area rather than the totality of the evidence, including studies where probiotics did not show
clinical benefit. If a UK version of the database is to be developed, an evaluation of the evidence that
includes some measure of consistency of findings was suggested and the group advised that a focus
on specific conditions, for which systematic reviews and meta-analyses are already available, would
be one way of achieving this. An annual review of the evidence would be required to capture new
studies as they emerge.

It was reiterated that any future UK resource would benefit from a ‘layering’ of information. More
general information on the gut microbiota and the function of probiotics (as per the ISAPP and BDA
resources mentioned above) could be combined with ‘topline’ messages about probiotic benefits, plus
detailed information from specific trials on their effects (as per the Skokovic-Sunjic et al. guide) and
links to the trials cited for those requiring detail. Providing flexibility in the level of information
accessed would ensure that the needs of HCPs from different disciplines, with varying levels of
background knowledge and diverse patient needs, are served.


https://isappscience.org/infographics/

Discussions ensued on appropriate delivery modes for the proposed UK toolkit on probiotics (the
database plus background information) for HCPs. The consensus view was it should take the form of
an online resource (a website and/or an ‘app’), which could also serve as a repository or central ‘hub’
for other relevant evidence-based resources in the area. The merit of developing user-friendly leaflets,
or factsheets, to be handed out to patients was debated. Some of the group considered this format
redundant because healthcare is moving to paperless systems, while others argued it has value as it
can forestall common patient questions and may be attractive to certain patient groups who do not
readily engage with digital media, therefore supporting inclusivity. Consideration would need to be
given to the information included in any print-outs designed for patients/the general public to ensure
that requirements of the EC Nutrition and Health Claims Regulation were met (see Box 1). The value
of input from HCPs in the development of any new resources on the potential benefits of probiotics
was emphasised, as well as input from patients themselves. It was recognised that the co-design of
health-related resources with end-users can require significant time and financial investment and that
the biggest gains were likely to be had from involving these groups at the outset rather than at the
end-stage as reviewers of the developed materials.

To improve knowledge and the application of probiotics in the UK, the group agreed that there would
need to be consistency between health information providers that include probiotics in their remit
(e.g. British Nutrition Foundation and GUTS UK) and any new educational toolkit developed will need
to be backed by a programme of dissemination activities targeted at key stakeholders. A number of
ideas were suggested on how to reach and engage HCPs. A need was identified to educate HCPs about
recent advances in probiotic science because knowledge and opinions can be outdated or
misinformed. Ensuring that specialist and senior HCPs, such as consultants working in
gastroenterology, are ‘on-board’ and engaged with any new resource developed was considered
important so that the messages ‘trickle down’ and reach other HCPs working in the area. The group
agreed there is scope for training HCPs on the potential health benefits of probiotics, including
embedding modules in pre-registration courses as well as CPD opportunities for qualified
professionals, but also acknowledged the challenge of competing with other learning priorities.
Training could be in the form of conference symposia, online training modules (accredited though the
colleges), webinars and study days. A newsletter for HCPs on probiotics research was suggested as
one way of generating interest in the area, as well articles in medical journals. Educating patient
groups and the public was also suggested as important as this would encourage them to approach
HCPs for information on this topic. This could be achieved through partnership with those working in
public engagement, such as Science Museums and the Wellcome Trust. Retailers and manufactures
were highlighted as other key stakeholders who would be important to engage with, to ensure that
those probiotic-containing products for which evidence of a benefit exists, are readily available for
patients.

Recommendations and next steps

Consensus was reached that there is a need in the UK for an online toolkit for HCPs, which assimilates,
appraises and translates current scientific knowledge on the potential benefits of probiotics for
specific health conditions, and highlights where no evidence for a benefit exists. A two-stage approach
was advised for the development of this resource. The first tranche of work could establish a central
online repository/hub for evidence-based resources on probiotics, and determine which resources
currently available are suitable for inclusion, based on an evidence-based approach. The second
tranche could develop a UK version of the Canadian database. This should include layered information
on: the gut microbiome and broad probiotic functions as an introduction; the effects of probiotics on
specific health conditions, including ‘topline’ actionable, practical messages; a measure of the quality



and consistency of the research; the characteristics of the probiotics studied (brand name, strain,
form) and the therapeutic protocols (dosage); population groups studied; any safety issues; and links
to the relevant research papers. Next steps were discussed and the following suggestions made.

1. Establish an advisory committee to provide guidance on the content of the online toolkit and
dissemination programme, and explore partnership work and funding options (e.g. with
charities, Research Councils, and the NHS) and possible ways of working with industry and
other stakeholders which would ensure that the scientific integrity and impartiality of
information provided remained intact.

2. Establish a working group to facilitate the development of the online toolkit and dissemination
activities, which would begin with an audit and review of the probiotic resources currently
available.

Conclusions

The evidence base on the health benefits of probiotics has expanded rapidly in recent years and
accumulating research points towards potential benefits for a number of health conditions,
particularly those related to the gut. Healthcare professionals are critical for the transfer of evidence-
based messages about probiotics as treatment options for patients, as well for clarifying where
probiotics might not be helpful. The roundtable participants explored how the gap could be bridged
between the science on probiotics and their application in practice, via HCPs. A need was identified in
the UK for a trusted, comprehensive and accessible source of information on probiotics to enable HCPs
to provide actionable messages tailored to the specific health condition and characteristics of
individual patients. Participants considered the types of information that HCPs would need from the
scientific evidence base and how this information should be delivered, with recommendations made
for the development of an online probiotics toolkit. The hope is that this will help improve knowledge
about probiotics, promote evidence-based practice in the area and encourage use where they can be
helpful adjuncts to treatment regimens for the benefit of patients.



References

Agamennone V, Krul CAM, Rijkers G et al. (2018) A practical guide for probiotics applied to the case of
antibiotic-associated diarrhea in The Netherlands. BMC Gastroenterology 18: 103-103.

AlFaleh K & Anabrees J (2014) Probiotics for prevention of necrotizing enterocolitis in preterm infants.
Cochrane Database of Systematic Reviews.

Allen SJ, Martinez EG, Gregorio GV et al. (2010) Probiotics for treating acute infectious diarrhoea.
Cochrane Database of Systematic Reviews. 10;(11):CD003048

Department of Health (2011) Nutrition and health claims. Guidance to compliance with Regulation
(EC) 1924/2006 on nutrition and health claims made on foods. Version 2.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment
data/file/204320/Nutrition_and health claims _guidance November 2011.pdf (accessed 1
March 2019)

Derwa Y, Gracie DJ, Hamlin PJ et al. (2017) Systematic review with meta-analysis: the efficacy of
probiotics in inflammatory bowel disease. Alimentary Pharmacology & Therapeutics 46: 389-
400.

Dimidi E, Christodoulides S, Fragkos KC et al. (2014) The effect of probiotics on functional constipation
in adults: a systematic review and meta-analysis of randomized controlled trials. Am J Clin
Nutr: 100: 1075-84.

Dimidi E, Cox C, Scott SM et al. (2019) Probiotic use is common in constipation, but only a minority of
general and specialist doctors recommend them and consider there to be an evidence base.
Nutrition 61: 157-163.

Dolan Ke, Finley HJ, Burns CM et al. (2016) Probiotics and disease: A comprehensive summary-Part 1,
mental and neurological health. Integr Med (Encinitas). 15(5):46-58

EC (European Commission) (2006) Regulation No 1924/2006 of the European Parliament and of the
Council of 20 December 2006 on nutrition and health claims made on foods. Official Journal
of the European Union L404/9.
https://ec.europa.eu/food/sites/food/files/safety/docs/labelling_nutrition_claim_reg-2006-
124 _guidance_en.pdf (accessed 1 March 2019)

EC (European Commission) (2007) Guidance on the implementation of Regulation N.2 1924/2006 on
Nutrition and Health Claims made on foods conclusions of the Standing Committee on the
Food Chain and Animal Health

EC (European Commission) (2011) Regulation (EU) No 1169/2011 of the European Parliament and of
the Council of 25 October 2011 on the provision of food information to consumers, amending
Regulations (EC) No 1924/2006 and (EC) No 1925/2006 of the European Parliament and of the
Council, and repealing Commission Directive 87/250/EEC, Council Directive 90/496/EEC,
Commission Directive 1999/10/EC, Directive 2000/13/EC of the European Parliament and of
the Council, Commission Directives 2002/67/EC and 2008/5/EC and Commission Regulation
(EC) No 608/2004 Text with EEA relevance

EFSA (European Food Safety Authority) (2010) Scientific opinion on the substantiation of health claims
related to live yoghurt cultures and improved lactose digestion (ID 1143, 2976) pursuant to
Article 13(1) of Regulation (EC) No 1924/2006. EFSA Journal 8: 1763.

EFSA (European Food Safety Authority) (2011) Guidance on the scientific requirements for health
claims related to gut and immune function EFSA Journal: 9(4):1984

FAO/WHO (Food and Agricultural Organization of the United Nations/ World Health Organization)
(2001) Health and nutritional properties of probiotics in food including powder milk with live
lactic acid bacteria. Available at: http://www.isapp.net/Portals/0/docs/FAO-WHO-2001-
Probiotics-Report.pdf (accessed 1 March 2019).

FAO/WHO (Food and Agricultural Organization of the United Nations/ World Health Organization)
(2002) Guidelines for the Evaluation of Probiotics in Food
www.who.int/foodsafety/fs_management/en/probiotic_guidelines.pdf (accessed 1 March
2019)



https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/204320/Nutrition_and_health_claims_guidance_November_2011.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/204320/Nutrition_and_health_claims_guidance_November_2011.pdf

Ford AC, Harris LA, Lacy BE et al. (2018) Systematic review with meta-analysis: the efficacy of
prebiotics, probiotics, synbiotics and antibiotics in irritable bowel syndrome. Alimentary
Pharmacology & Therapeutics 48: 1044-1060.

Hao Q, Dong BR & Wu T (2015) Probiotics for preventing acute upper respiratory tract infections.
Cochrane Database of Systematic Reviews. 3;(2):CD006895

Hanson L, VandeVusse L, Jermé M, Abad CL, Safdar N (2016) Probiotics for treatment and prevention
of urogenital infections in women: A systematic review. J Midwifery Womens Health.
61(3):339-55

Hedin CRH, Mullard M, Sharratt E et al. (2010) Probiotic and prebiotic use in patients with
inflammatory bowel disease: A case-control study. Inflammatory Bowel Diseases 16: 2099-
2108.

Hill C, Guarner F, Reid G et al. (2014) The International Scientific Association for Probiotics and
Prebiotics consensus statement on the scope and appropriate use of the term probiotic.
Nature Reviews Gastroenterology and Hepatology 11: 506.

Igarashi M, Nakae H, Matsuoka T et al. (2017) Alteration in the gastric microbiota and its restoration
by probiotics in patients with functional dyspepsia. BMJ Open Gastroenterology 4: e000144.

Johnson N, Thomas L & Jordan D (2016) Probiotics: assessing health professionals' knowledge and
understanding. Gastrointestinal Nursing 14: 26-33.

Johnston BC, Ma SSY, Goldenberg JZ et al. (2012) Probiotics for the prevention of Clostridium difficile—
associated diarrhea: A systematic review and meta-analysis. Annals of Internal Medicine 157:
878-888.

Lynch SV & Pedersen O (2016) The human intestinal microbiome in health and disease. New England
Journal of Medicine 375: 2369-2379.

Mackowiak PA (2013) Recycling metchnikoff: probiotics, the intestinal microbiome and the quest for
long life. Frontiers in Public Health 1: 52-52.

Marchesi JR, Adams DH, Fava F et al. (2016) The gut microbiota and host health: A new clinical frontier.
Gut 65: 330-339.

Markets and Markets (2019) Probiotics Market by Application (Functional Food & Beverages [Dairy
Products, Non-dairy Beverages, Infant Formula, Cereals], Dietary Supplements, Feed),
Ingredient (Bacteria, Yeast), Form (Dry, Liquid), End User, and Region — Global Forecast to
2023 www.marketsandmarkets.com/PressReleases/probiotics.asp (accessed 1 March 2019)

NICE (National Institute for Health and Care Excellence) (2017) Irritable bowel syndrome in adults:
diagnosis and management. www.nice.org.uk/guidance/cg61/chapter/1-Recommendations
(assessed March 1 2019)

NHS (2018) Probiotics www.nhs.uk/conditions/probiotics/ (assessed March 1 2019)

Parker EA, Roy T, D'Adamo CR et al. (2018) Probiotics and gastrointestinal conditions: An overview of
evidence from the Cochrane Collaboration. Nutrition 45: 125-134.e11.

Peng L, Zhong Y, Wang A et al. (2019) Probiotics combined with aminosalicylic acid affiliates remission
of ulcerative colitis: a meta-analysis of randomized controlled trial. Bioscience Reports 39:
BSR20180943.

Ritchie ML & Romanuk TN (2012) A meta-analysis of probiotic efficacy for gastrointestinal diseases.
PloS one 7: e34938-e34938.

Salminen S & van Loveren H (2012) Probiotics and prebiotics: health claim substantiation. Microbial
ecology in health and disease 23: 10.3402/mehd.v23i0.18568.

Sanchez B, Delgado S, Blanco-Miguez A et al. (2017) Probiotics, gut microbiota, and their influence on
host health and disease. Molecular Nutrition & Food Research 61: 1600240.

Sanders ME, Merenstein D, Merrifield CA et al. (2018) Probiotics for human use. Nutrition Bulletin 43:
212-225.

Sung V, D’Amico F, Cabana MD et al. (2018) Lactobacillus reuteri to treat infant colic: A Meta-analysis.
Pediatrics 141: e20171811.



Whelan K. (2014) The importance of systematic reviews and meta-analyses of probiotics and
prebiotics. Am J Gastro. 109: 1563-1565.

Yan F & Polk DB (2011) Probiotics and immune health. Current Opinion in Gastroenterology 27: 496-
501.



