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Abstract

Background Although many probiotic products are currently

available in yogurt or pill form in the United States (US), there is

uncertainty surrounding the structure of regulation of these prod-

ucts. As more therapeutic probiotics are developed, changes to

existing regulatory process in the United States may be required to

meet the needs of patients and users in the population.

Objective This study examined how patients with chronic gastroin-

testinal (GI) diseases view the regulation of probiotics.

Design We conducted a multi-site qualitative study consisting of

focus groups of patients with chronic gastrointestinal diseases at

three tertiary hospitals: at [institutions removed for blinded

review].

Results We conducted 22 focus groups with 136 patients with

major gastrointestinal (GI) diseases between March and August

2009. Participants were not familiar with the existing regulation of

probiotic products but wanted assurances of accurate labelling of

strain as well as safety. Participants raised concerns that regulation

of probiotics might be accompanied by greater costs, reduced

access and increased involvement of pharmaceutical companies.

Although participants voiced significant doubt of government reg-

ulators, they felt that products containing genetically modified pro-

biotic strains should have oversight comparable to that of

pharmaceutical drugs.
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Discussion and conclusion If GI patient perspectives are indicative

of public perceptions of therapeutic probiotics in the United

States, consumers may expect more rigorous regulation in the

future while simultaneously wanting low costs, easy access and

low involvement of pharmaceutical companies. Manufacturers,

translational scientists, clinicians and regulators should be sensitive

to consumer attitudes when designing, testing and regulating new

therapeutic probiotics.

Introduction

Research from the Human Microbiome Project

(HMP) promises to produce important insights

into the aetiology, diagnosis and treatment of

various health problems, including gastrointes-

tinal diseases, skin aliments and gynaecological

problems.1,2 This initiative by the National

Institutes of Health in the United States (US)

is supporting genomic studies of microbial

communities at several body sites, with a focus

on characterizing how symbiotic microorgan-

isms impact human health.1,2 There are several

other comparable projects being conducted

internationally as well, including in Canada,3

France,4 Australia and Korea.5 While the basic

concept of using bacteria and other micro-

organisms for therapeutic benefit is not novel,

recent research has more clearly demonstrated

the mechanistic role of microorganisms in the

human microbiome and its impact on health

and illness.6,7 Probiotics are ‘live microorgan-

isms which when administered in adequate

amounts confer a health benefit on the host’,8

and are the leading candidates for beneficially

modifying an individual’s microbiome.9

Despite growing familiarity with probiotics,

these therapeutic options challenge fundamental

paradigms of health and disease, historically

based on the belief that microorganisms like

bacteria and viruses are a source of illness.10

This movement towards a beneficial conceptual-

ization of bacteria is gaining legitimacy in the

scientific community due in part to a growing

body of literature on specific therapeutic pur-

poses for probiotics in the gastrointestinal

tract.11–15 This direction may be embraced by

patients with gastrointestinal disease in theory,16

but may be potentially challenging for policy-

makers in practice.

Once in the clinical arena, regulations may

challenge and reshape how patients can access

key information about risks, benefits and effi-

cacy about probiotics that would influence

informed decisions about use. With advances

in the science from the HMP, new applications

and new probiotic types might challenge exist-

ing regulatory structures for probiotics in the

United States. This development poses impor-

tant and timely questions about the existing

translational pathway and the practical role

that regulation plays in the integration of

resulting therapies into clinical care. As the

fundamental notion of probiotics evolves from

their current common status as food or supple-

ment to a therapeutic agent, there will be the

need for concurrent reevaluation of ethical,

legal and social issues surrounding their devel-

opment and use in the United States and else-

where. The need to address these issues will

increase with the introduction of probiotic

agents tailored for an individual’s genome,

genetically modified probiotics and synthetic

delivery platforms that enhance the collective

action of bacteria.

To date, little is known about patient knowl-

edge and attitudes towards the translation of

innovative probiotic therapies, specifically the

regulations that will guide their integration into

research protocols and, eventually, clinical

care. Individuals with gastrointestinal disorders

are a key population to answer such formative

questions because many probiotic products are

marketed to ease gastrointestinal distress. In

addition, GI patients are likely to be among

the first line of recruits for clinical trials of
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therapeutic and genetically modified probiotics

as well as early adopters of those products that

make it to market. As such, their opinions may

provide important insight into the key issues

surrounding the regulation of probiotics, adop-

tion of probiotics in clinical research and

patient care, and the specific informational

needs of patient populations in the informed

decision-making process. The objective of this

study was to examine the attitudes of patients

with gastrointestinal disease towards probiotic

products in the United States, the evolution of

clinical probiotic therapies in conjunction with

the Human Microbiome Project and the role of

regulation in access to and use uptake of new

probiotic therapies.

Materials and methods

The results reported in this study are drawn

from a larger qualitative research study explor-

ing attitudes of patients with gastrointestinal

disease towards probiotics and novel probiotic

applications.16

Study design and sample

We conducted focus groups with adult patients

with two main chronic gastrointestional dis-

eases, inflammatory bowel disease (IBD)

(including ulcerative colitis and Crohn’s dis-

ease) and irritable bowel disease (IBS). Patients

were recruited from tertiary care hospitals in

the United States with large centres known for

treating patients with digestive diseases: Cleve-

land Clinic Digestive Disease Institute, the

Inflammatory Bowel Disease Clinic at Mayo

Clinic and the Division of Gastroenterology at

Johns Hopkins University. Eligibility was lim-

ited to patients with IBS or IBD, including

those patients with pouchitis. Participants had

to be at least 21 years of age, proficient in Eng-

lish and able to provide informed consent. Eli-

gible patients were identified through a roster

generated from the GI clinic databases and/or

review of individual patient files. Multiple

recruitment strategies were used, including

direct mailings to a roster of patients of certain

GI physicians as indicated on a hospital data-

base, study fliers in patient-care areas and indi-

vidual recruitment of eligible patients by a

participating clinician.

Data collection

After the nature and possible consequences of

the study were explained, participants provided

written informed consent and then completed

an anonymous demographic questionnaire

prior to each focus group. A moderator facili-

tated focus group discussions using a struc-

tured list of open-ended questions (see Box 1).

The moderator guide was designed to help

focus the discussions on the broad content

areas we wanted to explore. However, modera-

tors were flexible with the guide when

facilitating discussions, depending on where

participants directed the conversation. Each

moderator began by establishing baseline

familiarity with probiotics, then providing a

standard definition of probiotics to ensure

patients without baseline familiarity were oper-

ating under a common understanding. In the

course of this initial discussion, several topics

relevant to this study either arose spontane-

ously or were probed by the moderator.

Box 1 Moderator Questions

• When you think of the word probiotics, what

things come to mind?

• What are your thoughts about government’s

oversight of such products?

• Do you think that probiotics should be regulated

like food? Or should they be regulated like

pharmaceutical drugs?

• How would regulation affect your confidence in

such products?

• Is there any downside to oversight?

• Scientists are working on changing the genetic

make-up of microorganisms that live in our

digestive tract to make genetically modified

probiotics to treat digestive diseases; what are

your thoughts about the genetic modification of

these probiotics?

Moderators provided definitions of probiotics;

genetically modified probiotics were introduced
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as hypothetical entitites that might be created

in the future and described using an example

(Box 2). However, it was made clear that this

was only one example of genetically modified

probiotics that might be created in the future.

Group discussions were digitally recorded.

Content saturation was monitored throughout

data collection; data collection continued at

each site until we achieved content saturation.

Box 2 Moderator-provided definition of probiotics

and example of GM probiotics

• Definition of Probiotics: ‘Our digestive tracts are

home to billions of living microorganisms. Some

are considered friendly and some unfriendly. Our

digestive tracts function best when there is the

right balance of these microorganisms. Probiotics

are foods or supplements that contain large

amounts of friendly bacteria that are intended to

improve digestive health by helping maintain this

balance’.

• Genetically modified probiotics example:

‘Scientists might genetically modify probiotics to

give people who cannot digest dairy products the

ability to do so. This change might be permanent’.

Data management and analysis

Focus group recordings were transcribed ver-

batim. All transcripts were independently

reviewed and edited for accuracy by a research

team member. Four analysts reviewed three

transcripts, one from each study site, to iden-

tify themes that emerged from the data. Using

an iterative process of independent review and

consensus-building meetings, we used concep-

tual ordering to create a coding schema to

categorize the text into major domains, subdo-

mains and categories. Two data analysts

applied this coding schema to a second set of

three transcripts using QSR NVivo 817 and

revised the coding schema based on this experi-

ence. All focus group transcripts were coded

independently by two data analysts who met to

review their respective codes and resolve any

discrepencies. We then used an inductive

approach with the coded transcripts18 to iden-

tify major themes within core content areas

and clarify participants’ beliefs about probiot-

ics and novel clinical applications of probiotics.

We used SPSS 16.019 to calculate descriptive sta-

tistics on demographic items.

Human subjects protections

This research protocol and all study materials

were approved by the institutional review

boards at each of the three study sites. Written

informed consent was obtained from all

patients prior to focus group discussions. Par-

ticipants received $50 for their participation in

the study. Participants were not identified by

name in focus group transcripts.

Results

Description of sample

We conducted twenty-two focus groups at the

three study sites between March and August

2009; the mean number of participants was six

with a range of 4–10 participants. Group com-

position by diagnosis was as follows: eight

groups with mixed diagnoses; eight groups with

IBD; three groups with IBS, two groups with

Crohn’s disease and one group of patients with

ulcerative colitis. Three groups included all

women, and one group included all men.

Demographic characteristics of participants are

summarized in Table 1. Themes that emerged

from the focus group narratives are presented

below, including participants’ knowledge of

current regulation of probiotics, attitudes

towards regulation and perceived advantages

and disadvantages of different regulatory

mechanisms.

Regulatory structures around currently

available probiotic products

Knowledge of the existing framework

Participants voiced a range of knowledge,

beliefs and opinions regarding the current regu-

lation of probiotics. In general, they were not

familiar with the specific regulatory structures
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governing probiotic products, but felt that

some form of formal oversight would be

appropriate,

I do not know what the government oversees

right now on health food. Like supplements and

things that are sold there so I suppose it would

be at least what they oversee there. But there

may be no oversight. In which case, I think there

should be some.

They were also unclear about when and why

probiotic products fell into different regulatory

categories,

I just don’t see why one thing is a supplement

and one thing isn’t.

Of concern to these GI patients was their

own uncertainty about how federal agencies

assess the safety of probiotics for general con-

sumer use as compared to their use by patients

with specific health conditions (e.g. digestive

diseases), whom they viewed as potentially at

greater risk of the adverse effects of probiotics.

Existing regulatory standards and pathways

were not reviewed with participants.

Despite their lack of familiarity with existing

regulatory pathways, participants drew some

conclusions about existing regulations based on

their primary frame of reference for probiotics,

that is, in the form of dietary supplements and

food. A few individuals thought probiotics

should be regulated similarly to over-the-

counter vitamins or dietary supplements.

Advantages to categorizing probiotics in this

way included lower cost and fewer barriers to

access:

It should be like a vitamin too and over the

counter.

However, other participants worried that

probiotics regulated as supplements would be

subject to less oversight and potentially be less

safe than oversight as a pharmaceutical agent.

Participants did not expect these readily

available probiotics to be proven effective at

meeting a specific health claim in the way that

drugs are:

You can go to these natural food stores or these

kinds of places and you just… just assume, ‘this

has not been FDA-approved,’ so, you … you,

basically there’s no guarantee of the efficacy of

the product.

In addition, participants assumed that probi-

otic products regulated as food would be safe

Table 1 Characteristics of 136 patients participating in

focus groups examining translational applications of human

microbiome research

Age mean � SD years (range) 48 � 16 (21–88) n (%)

Gender

Female 91 (67)

Male 45 (33)

Education

Less than high school 3 (2)

High school/GED 23 (17)

Community college 34 (25)

Four-year college 43 (32)

Graduate school 28 (21)

Professional school 5 (4)

Income*

Less than $15 000 11 (8)

$15 001–35 000 17 (13)

$35 001–55 000 27 (21)

$55 001–75 000 23 (18)

$75 001–100 000 25 (19)

Over $100 000 28 (21)

Ethnicity*

Non-hispanic 127 (96)

Hispanic 5 (4)

Race*

White or Caucasian 126 (93)

Black or African American 4 (3)

American Indian or Alaska Native 1 (1)

Asian 1 (1)

Multi-racial 3 (2)

Self-reported diagnosis*

Crohn’s disease 47 (35)

Ulcerative colitis 33 (24)

Pouchitis 6 (5)

Indeterminate IBD 3 (2)

Irritable bowel syndrome 38 (28)

Other/unknown diagnosis† 8 (6)

Health insurance*

Yes 128 (96)

No 6 (4)

Previous participation in research*

Yes 64 (47)

No 71 (53)

*Not all patients provided this information.
†Two patients reported a diagnosis of small intestinal bacterial

overgrowth, and one reported a diagnosis of Clostridium difficile.

Five patients reported no diagnosis to date.
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for most people, but wanted an additional level

of scrutiny for themselves as a special popula-

tion in terms of efficacy.

I wouldn’t be fearful of it [a currently available

probiotic agent] not being safe, but I would not

take it seriously as something that helped diges-

tive disease….unless it’s like my doctor, the

FDA, or some other credible source agreed with

that statement.

Impact on use

When questioned about how regulation would

influence their actual usage of probiotics, they

expressed a wide spectrum of opinions. Many

participants indicated that for them, regulation

in any form legitimizes a probiotic product but

they did not ascribe this to a specific regulatory

purpose. Even as they were undecided about

whether regulation would have a significant

effect on product quality or safety, one partici-

pant articulated this broad sense of reassurance

that regulation would provide:

It[regulation] wouldn’t make me feel like [a pro-

biotic product is] any safer, but, I don’t know, it

makes it seem official in some way. It would

make me feel a little bit more confident.

When participants conceptualized probiotics

as a pill or medicine, they tended to express a

preference for more robust regulation in addi-

tion to truth-in-labelling assurances:

If you want to use it as a therapeutic agent in

Crohn’s Disease, I feel that there’s much more

responsibility I would put it closer to conven-

tional therapies in that case in terms of the strin-

gency of oversight.

In contrast, another participant discounted

the value of regulation entirely in their decision

making about probiotic use, pointing out that

the volatile and individualized nature of their

diseases may make the intention of some regu-

lations irrelevant to their specific cases.

I think what works is what you use, so if you take

something for a while and it works then you stick

with it… I have spent a lot of time, like taking a

stab here and there and trying to figure out what is

good …I don’t know that like a strict labelling

policy would necessarily steer me one way or the

other because if it doesn’t work and it is labelled

accurately, then that doesn’t help you either.

Future regulation for novel probiotic

applications

Participants also expressed a variety of prefer-

ences for the regulation of probiotic products

in the future.

Participants discussed the notion that federal

regulation may lend legitimacy to probiotics as

an accepted therapeutic option among health-

care providers. Specifically, they mentioned

doctors might be more likely to suggest or pre-

scribe probiotics as treatments if they had been

developed, marketed and regulated as a phar-

maceutical drug as opposed to a form of com-

plementary or alternative medicine (CAM).

Other participants mentioned additional bene-

fits to the regulation of probiotics, such as the

possibility of financial benefits if a medical pre-

scription from a licensed health-care provider

was required to obtain probiotics:

I think … your prescription insurance [would

cover the cost] if it was an FDA prescribed

thing,

thus minimizing the financial burdens for

individuals who wanted to utilize probiotics.

Lack of regulation as a potential barrier to

access

Participants appreciated their existing freedom

of access to probiotic products. In general, they

voiced the concern that regulation might reduce

access or create barriers to accessing probiotics,

particularly if products were regulated as drugs

to treat or mitigate specific illnesses. Examples

they gave included the possibility of a need to

visit a health-care provider to obtain a prescrip-

tion or that currently available probiotics could

be removed from the market during the regula-

tory transition process:

But on the downside of regulating it, if they sud-

denly decide to regulate it, they’d probably pull

all the drugs off the market and they wouldn’t be

available for ten years.
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When participants thought about the pros-

pect of increased future regulation, they

discussed concerns about the potential for

increased growth in involvement of pharma-

ceutical companies in the development of pro-

biotic products. One participant commented

that they liked that probiotics were natural

but worried about the changes and conse-

quences if pharmaceutical companies get

involved:

So, you know, the fact that it is natural and that

people are doing these studies and trying to get it

out there is fine but you know … If it is that

great of an idea the drug companies are going to

get their hands on it … and it is just whether

you trust them or not …

The influence of pharmaceutical companies

was highly suspected by participants:

There is the possibility that pharmaceutical com-

panies are in bed with the FDA. I know they are

in bed with doctors.

These participants worried that,

It’s the drug company, it’s somebody with their

deep pockets with the FDA,

who shape regulatory requirements for phar-

maceutical drugs, sometimes with negative con-

sequences for the public. As one participant

stated,

I don’t really think that whatever oversight there

is [of pharmaceutical drugs] is really looking out

for the best interest of citizens.

In addition, patients were concerned that the

involvement of pharmaceutical companies might:

make it as expensive as pharmaceutical drug;

a concern that was shared by many participants.

Genetically modified probiotics

Although these products are not currently

available, we asked participants about their

views of genetically modified probiotics. Partic-

ipants generally agreed that, compared to exist-

ing forms of probiotics commonly available,

genetically modified probiotics should require

an additional level of regulatory oversight:

Because it seems like it’s taking it to a whole

new level, it seems to me that it [genetically mod-

ified probiotics] should be tested for safety and

regulated by the FDA.

Safety was most often cited as the reason a

heightened level of regulation was preferred,

both because regulation should ensure that

genetically modified probiotics are safe and to

give potential users more confidence about

utilizing them as part of their health-care

regime.

Views about appropriate and effective regulation

Themes of scepticism of the existing regulatory

system in the United States arose several times

in the focus groups. Participants expressed gen-

eral uncertainty about government regulation

and a preference for self-directed assessment of

safety and efficacy:

I wouldn’t want it regulated because I do not

think the government are the best people to

make that decision…. I will search out quality

brands … you have to do research on your own

but I don’t just want to turn it over to the gov-

ernment because I don’t think turning anything

over to the government is the best answer.

These comments were in reaction to probiot-

ics in particular but may encompass a general

preference about regulation.

Another theme pertained to doubt about

whether existing regulations of any products

were effectively being enforced:

I am not sure how much, to what degree [regula-

tion enforcement] takes place.

At least one participant attributed the lack

of enforcement to the perception that regula-

tory agencies lacked the financial and organiza-

tional resources necessary for adequate

oversight:

They are so far understaffed now, they are not

doing their job.

Participants who shared this belief did not

anticipate benefit from the government regula-

tion of probiotics.

Even those participants who were in favour

of greater levels of regulation commented that
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regulation itself does not guarantee the safety

of products. Several participants cited recent

recalls of food and drug products when making

this point. Although these comments were gen-

eral statements – not unique to probiotic prod-

ucts – participants pointed out that recalls

undermined their confidence in government

regulators:

I have a huge sense of confidence in the FDA,

but they have messed up royally several times in

the past decade or so….

Alternatively, some participants looked to

federal regulations in general as a way to build

confidence in the use of probiotics:

You always somehow feel a little better when

you pick up something and it says FDA

approved.

Discussion

Probiotics are typically marketed to promote

general gastrointestinal health or to support well-

being. Currently, probiotic products are con-

sumed as dietary supplements, which is a cate-

gory of food regulated by the US government’s

Food andDrug Administration (FDA). This cat-

egory includes dietary ingredients, such as vita-

mins, minerals, herbs, botanicals, amino acids or

other ‘dietary substance[s] for use by man to sup-

plement the diet’ and intended for ingestion in

pill, capsule, tablet or liquid form, and is not the

sole item of a meal or diet (21 USC 231).

Probiotics straddle conventional and regula-

tory distinctions between foods and drugs. For

example, some consider probiotics to be func-

tional foods, or ‘whole foods and fortified,

enriched, or enhanced foods [that] have a

potentially beneficial effect on health when con-

sumed as part of a varied diet on a regular

basis, at effective levels’.20 This is not a legal or

regulatory term, but a term frequently used by

dieticians. In the future, as a result of genetic

manipulation or research on disease-specific

use, probiotics may be viewed as one of several

examples of medical foods and thus subject to

FDA regulations under the following legal defi-

nition: ‘[A] food which is formulated to be

consumed or administered enterally under the

supervision of a physician and which is

intended for the specific dietary management

of a disease or condition for which distinctive

nutritional requirements, based on recognized

scientific principles, are established by medical

evaluation’ as defined in 21 USC 360ee(b)(3).

Alternatively, some probiotics may be viewed

as pharmaceutical drugs and regulated accord-

ingly as defined in the US regulatory code.21

Based on the current US regulatory struc-

ture, food and dietary products are prohibited

from making specific health claims such as

those related to the treatment, prevention or

mitigation of disease.22 To make such claims,

the product must fall under the categorization

of ‘drug’, a designation that requires extensive

clinical research to establish validated biomar-

kers and endpoints to measure human health

benefits of probiotic products. This designation

of a probiotic ‘drug’ would run contrary to

current researcher23and patient16 understand-

ings of probiotics as complementary or alterna-

tive medicines.

Regulations help information about a new

therapeutic from which users base their deci-

sions about agents to preserve or promote

health; however, our findings demonstrated

that GI patients do not, as a group, under-

stand product regulation in the United States

generally or as it pertains to probiotic prod-

ucts. Participants expressed general agreement

that some regulation of currently available pro-

biotic products is desirable, but varied in their

views about the aims of such regulation and

the form that it might take. Participants exhib-

ited a good grasp of, and strong opinions

about, the benefits and burdens of regulating

probiotics. Specifically, these uncertainties

reflected how participants in our study popula-

tion thought about the acceptable use of probi-

otics as part of their health care. Our findings

suggest, at a minimum, some mechanism is in

place to ensure evidence-based translation of

these agents into clinical research and patient

care.

Considerations of indications, risks and

benefits are at the core of informed decision
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making. In the United States, regulation plays

an important role in how material information

about probiotics is established and communi-

cated downstream to users. Participants in our

study expected regulators to ensure that probi-

otic products are safe and effective. Our find-

ings suggest that patients will expect regulated

probiotic products to be labelled accurately and

provide them with information about content

and safety to guide decision making about con-

sumption. In addition, for those probiotics con-

sumed to address specific medical conditions –
for the prevention, treatment or mitigation of

disease – issues of efficacy are equally impor-

tant. Concerns about the adequacy of current

regulations in the United States were raised

within the context of a general lack of clarity

about the categorization of probiotics as food

or drugs. In addition, participants often did not

understand what differentiated the regulation of

food, supplements or drugs, and why. These

concerns, in turn, gave rise to questions about

structures to ensure safety and efficacy.

Regulations also play a central role in trans-

lating clinical research from the bed to the bed-

side. Patients and the general populations’

beliefs and attitudes about the regulation of

probiotics may help frame their interest, accep-

tance and willingness to use new probiotics

therapies. These perceptions, in turn, will influ-

ence how patients make informed decisions

about the use of these products as part of their

health care. Thus, the translational process will

hinge on the timing and shape of the regula-

tory process. These changes, in turn, will likely

have an important impact on patient care as

probiotics transition to a therapeutic agent

with growing relevance and legitimacy in clini-

cal medicine, engaging health-care providers in

access and utilization. When and how the regu-

latory framework is adjusted for therapeutic

probiotic products will be pivotal in the trans-

lational process of probiotics from bench to

bedside use. Thus, the significance of regulation

cannot be overlooked in the translational pro-

cess as it has an unmistakable impact on clini-

cal research, development and availability of

probiotic products.22

One example of the probiotic products that

may result from translational research was

explored with patients in the form of geneti-

cally modified probiotics. The consideration of

genetically modified probiotics also raises

important questions about safety, efficacy and

access to information. While concerns about

regulation do not appear to interfere with par-

ticipants’ decisions to use probiotic products at

the present, our results suggest that such con-

cerns will play a more important role when

genetically modified, and other novel forms of

therapeutic probiotics are introduced into

patient care in the future. Consistent with prior

evidence, genetic modification increases public

perceptions of risk of new technologies.24

Participants in our study perceived genetic

modification to inherently have more risks.

This, in turn, might affect consumer’s risk-

benefit calculation when making informed deci-

sions about the use of probiotics in the setting

of clinical research or over-the-counter use. In

addition, the development of genetically modi-

fied probiotics raises concerns about how such

new technologies will be integrated into society

and ethical challenges along the way.

Authenticity of information is another key

aspect of the patients’ decisions about whether

or not to use novel therapeutics, GM or other-

wise. Trust in product safety and in regulators

will be crucial to the adoption of new probiotic

therapeutics. Studies show that perceptions

about risk associated with a new technology

are primarily affected by how unfamiliar the

technology is, whether it is perceived to have

the potential to produce harm, and how trust-

worthy the stakeholders in its development are

perceived to be.25 Our findings suggest that

current federal regulatory bodies and processes

in the United States are viewed with deep scep-

ticisms and that trust, transparency and the

inclusion of stakeholders in the regulatory pro-

cess will be key to the translational process of

new probiotic therapies. An investigation into

attitudes towards genetically modified food

stakeholder organizations in the United States

found an all-time low level of public trust in

the federal government and industry.26 Thus,
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public engagement may be one avenue to

improve overall trust in the regulatory sys-

tem.25 Another approach would be to promote

further translational research that explores

issues arising for patients during the develop-

ment of these probiotic agents. Such methods

will help regulators identify social and ethical

concerns of the probiotic users and ultimately

determine how best to address those concerns

through education and regulation.

Our findings also speak to another emerging

issue: access to new technology. Participants in

our study raised dichotomous concerns about

new forms of regulation becoming a barrier to

access and use probiotics in the United States.

On the one hand, regulation might legitimize

probiotics as medical products, which, in turn,

might lead more physicians to consider and use

these agents in patient care. On the other hand,

regulation might make it more difficult to use

probiotics, in terms of both access to the prod-

ucts and information about them. The poten-

tial for increases in costs and barriers to access

from regulation of probiotics as a therapeutic

method raised the spectre of losing probiotics

as a self-care option. The importance of this

concern is underscored by our earlier work

showing that patients with chronic gastrointes-

tinal diseases value probiotics as a method to

control their own on-going symptom preven-

tion and management.16 While regulation could

both promote and reduce access to care, and

thus our findings provide no clear policy

response for US policymakers, they do indicate

that this particular group of stakeholders are

concerned about the outcome of regulation

and have relevant comments.

Limitations

Participants were recruited from large US hos-

pitals known for treating digestive diseases,

and thus the views expressed by these partici-

pants may differ from other patients with

chronic digestive diseases. Those who self-

selected to participate in our focus groups may

have greater awareness, knowledge or favour

of probiotics and their regulatory status in

comparison with patients who chose not to

participate. The subpopulation of patients

recruited for this study may not be representa-

tive of other non-patient stakeholder groups, in

terms of their opinions towards probiotics or

regulation. We do not know what the baseline

level of knowledge of probiotic regulation was

for each participant, nor did we establish a

baseline understanding of the regulatory pro-

cess. However, the participants do provide

insight that GI patients are an important stake-

holder group of the various perspectives for

which regulations should account.

In addition, the focus group approach has

inherent limitations: the potential to promote

agreement and prevent the expression of dissen-

tion. Moderators did not communicate existing

regulatory structures but merely recorded what

participants reported. However, we triangulated

data to establish converging themes using mul-

tiple study sites and focus groups comprising

different GI disease diagnoses.

Conclusions

Our findings in the GI patient population pro-

vide important insight into guiding the process

of updating or modifying the existing regulatory

practices in the United States to accommodate

emerging therapeutic probiotics, as gastrointes-

tinal patients represent those individuals who

are receptive to new approaches to chronic con-

ditions. The data presented here capture the

complexity surrounding the US regulation of

existing probiotics, as our participants had a

diversity of perspectives about regulation. If GI

patient perspectives are indicative of public per-

ceptions of therapeutic probiotics in the United

States, consumers may expect more rigorous

regulation, similar to current regulations for

pharmaceutical drugs, while simultaneously

wanting low costs, easy access and low involve-

ment of pharmaceutical companies. Regulators

in the United States should clarify and simplify

the existing regulatory pathways for probiotics

and their future therapeutic products, as well as

engage in efforts to regain consumer trust.

Ideally, these efforts should be made before
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genetically modified probiotics emerge that blur

the conceptual and regulatory line between

functional foods and pharmaceutical drugs.

Regulators in other countries may similarly

wish to determine consumer attitudes towards

both probiotic therapeutics and regulatory

mechanisms.
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