


Major Regulatory Challenges

cary P. frye, bs
Vice President, regulatory Affairs
international dairy foods Association

Depending on their intended uses, probiotics 
are subject to a wide range of potential types 
of regulation. Factors that may infl uence how 
a probiotic product is regulated include formu-
lation (pills or capsules), route of administra-
tion (oral for foods and supplements), targeted 
consumers, and food safety considerations if 
new dietary ingredients are involved. Because 
of their many forms and uses, probiotics may 
be regulated as conventional foods, as dietary 
supplements, or as drugs, and are subject to 
diff erent labeling and marketing restrictions 
based on the uses claimed by their manufac-
turers. Companies producing probiotics are 
understandably eager to communicate the 
health benefi ts of their products to consumers 
but must be careful to follow these regulations 
if they are to avoid penalties from the U.S. Food 
and Drug Administration (FDA).
Claims for probiotics could potentially range 
from structure/function claims (e.g. “helps sup-
port the immune system”) to health claims (i.e. 
that the product reduces the risk of a specifi c 
disease). A probiotic that is intended for use in 
diagnosing, curing, mitigating, treating, or pre-
venting a human disease is considered a drug. 
Clinical trials to evaluate probiotics for medical 
uses require an Investigational New Drug ap-
plication (IND) to be submitted to the FDA. 
Health claims must be based on the FDA’s re-
view and approval of a health claim petition 
or notifi cation of an authoritative statement 
from a scientifi c body of the U.S. government 
or the National Academy of Sciences, or the 
claims must be qualifi ed if the science has not 
yet reached the level of signifi cant scientifi c 
agreement. FDA guidance published in 2009 
describes the standards of evidence that health 
claims must meet. In addition, FDA guidance 
published in 2008 describes what is needed 
to substantiate structure/function claims for 
foods, including dietary supplements. Current-
ly there are no FDA-recognized health claims 
for probiotics.
Structure/function claims, which focus on the 
maintenance or support of body structures or 
functions in healthy individuals rather than 
disease prevention or treatment, are not sub-
ject to FDA approval, but statements made 
in product labeling must be truthful and not 

misleading. Frye shared the examples that 
the claims: “Helps maintain healthy intestinal 
fl ora” or “Helps support immune function” are 
considered structure/function claims, not dis-
ease claims, whereas “Helps individuals using 
antibiotics to maintain normal intestinal fl ora” 
or “Protective against the development of diar-
rhea” would be viewed as unauthorized health 
claims or drug claims. In all cases, the burden 
of proof for product labeling rests with the 
manufacturer to have accurate substantiation 
supported by competent and reliable scientifi c 
evidence.
Probiotics manufacturers face substantial chal-
lenges in navigating these regulatory require-
ments. Th ey must have a good working knowl-
edge of the regulations involved and word their 
package labeling so that the claims align with 
available evidence. Oft en manufacturers them-
selves will need to develop, by performing or 
funding clinical studies, the necessary scientifi c 
evidence for claims they wish to make. Novel 
types of claims may also require manufactur-

ers to seek expert counsel or to ask the FDA to 
provide specifi c guidance on how to substanti-
ate them. Th ese rules and regulations are some-
times diffi  cult to follow but provide needed 
protection for the consumer.

Ms. Frye represents member companies on 
product safety, food labeling and standards 
of identity, ingredient technologies, and 
nutrition and health issues. She is respon-
sible for the technical development and 
regulatory oversight of nutritional mar-
keting programs and processor materials 
that incorporate breaking medical and nu-
tritional research. Furthermore, Ms. Frye 
chairs the International Dairy Federation 
Standing Committee on Food Labeling 
and Terminology.
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Probiotic Foods: Developing & Implementing Quality Clinical Trials 

dan merenstein, md
Assistant Professor and director of research Programs,
department of family medicine, georgetown university medical center

Many researchers are interested in studying 
probiotics in foods because of the potential 
for a higher impact than when they are in-
gested alone as supplements. Such studies 
are necessary because probiotics that are 
successful as supplements do not necessarily 
work in the form of a yogurt, cheese or cere-
al. Probiotics occupy an unusual position in 
the FDA approval process because in many 
cases they are components of foods that have 
been consumed for centuries without appar-
ent ill effects. Some researchers would argue 
that testing these substances for safety slows 
down the approval process unnecessarily 
and wastes money.
After conducting a number of randomized 
trials of probiotics in healthy children, NIH 
funding was obtained for a study on whether 
consuming probiotics, in the form of yo-
gurt, reduces diarrhea in children who are 
taking antibiotics. Because this study would 
investigate the ability to cure or mitigate 
a disease condition, the NIH center that 
funded the project, the National Center for 
Complementary and Alternative Medicine 
(NCCAM), required that the Center for Bio-
logics Evaluation and Research (CBER) at 
the FDA be asked if an IND (Investigational 
New Drug) application was required. Probi-
otics fall under the definition of biologics, 
and as such are regulated by CBER rather 
than by the Center for Drug Evaluation and 
Research (CDER), which is responsible for 
evaluating drug compounds. 
Previous studies of probiotics in healthy chil-
dren did not require INDs (Investigational 
New Drug applications) because, according 
to the stated aims of the studies, they were 
intended to support only structure/function 
claims. Outcomes that were assessed in these 
studies included the prevention of daycare 
absences and reduction of parental reports 
of loose stools. For comparison, another 
study currently in preparation will compare 
amoxicillin, prednisolone, and neti-pots for 
the treatment of sinusitis. This planning 
grant is supported by the National Institute 
of Allergy and Infectious Diseases (NIAID), 
which also required contact with the FDA to 

inquire about a potential IND. CDER, un-
der the auspices of an investigator-initiated 
IND, exempted the study from an IND pro-
cess because of the long-standing uses of the 
therapies involved.
Submitted in October 2006 and approved in 
June 2007, the grant application for funding 
the proposed diarrhea clinical trial was then 

required to undergo an IND review process. 
After multiple rounds of communication, 
the IND was approved in November 2008. 
NCCAM issued the grant award in August 
2009, more than two years after indicating 
its intent to award the grant. As part of the 
process, the FDA required, and NIH funded, 
an initial safety study of the yogurt with pro-
biotics in healthy adults, even though the 
product was equivalent to one currently on 
the market as a food and had been ingested 
by many people. However, this requirement 
is in keeping with current FDA general rec-
ommendations that drugs should be tested 
in adults before they can be tested for pedi-
atric uses.
There are several steps that the FDA and NIH 
could take to reduce the difficulties associ-
ated with testing probiotics for drug indica-
tions. CBER currently does not grant inves-
tigator-initiated INDs as does CDER.  Since 
many probiotics, especially those found in 
foods, have been consumed widely, it seems 
that probiotics studies would be likely to gain 
exemptions if CBER were able to give them. 
In addition, it will be important for the NIH 
to fund more patient-oriented clinical trials 
in this area, in addition to the Phase 1 safety 
studies and basic science studies of the mi-
crobiome and probiotic mechanisms that are 
currently funded. Such studies would pro-
duce more immediate public health benefits 
by providing evidence of the health effects of 
probiotics in individuals with disease condi-
tions. The U.S. could fall behind consider-
ably in probiotics studies if such changes are 
not made in the near future.

Dr. Merenstein’s research interests include 
complementary and alternative medicine, 
sinusitis and probiotics. He approaches 
all of these interests with primary care in 
mind. In the last 3 years he has been the 
principle investigator on 5 diff erent pro-
biotic pediatric trials that have enrolled 
over 1,300 participants. 
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Probiotic Foods: Developing & Implementing Quality Clinical Trials Therapeutic Probiotics: Designing & Implementing Quality Trials 

Patricia hibberd, md, Phd
Lecturer on Pediatrics, harvard medical school; chief
division of global health, department of Pediatrics,
massachusetts general hospital

Although probiotics have been consumed in many 
cultures and societies, sometimes for centuries, until 
recently very little work had been done to investigate 
the eff ects of these organisms on health and disease. 
Some of the recent history of probiotics research in 
the U.S. and in the rest of the world can be examined 
using data available at the public website ClinicalTri-
als.gov. From 2005 through 2010, there were 63 ac-
tive probiotics trials in the U.S., compared to 84 in 
Europe, 39 in Asia, and 25 in the rest of the world. 
In recent years, there has been a trend towards more 

trials outside the U.S. and more in healthy individu-
als. Studies in the database are primarily intended to 
provide evidence for the treatment or prevention of 
diarrhea and other GI conditions, but they also in-
clude studies on allergies, respiratory diseases, and 
conditions related to premature birth. Studies are 
occurring in all age groups, from children, includ-
ing neonates, to the elderly.
Unfortunately, in the past many studies of probiot-
ics have been of poor quality, including many with 
problems concerning the underlying biologic ratio-
nale, experimental design, safety, and measurement 
of appropriate clinical outcomes. Th e Cochrane 
Review, which conducts rigorous analyses of clini-
cal evidence, has raised questions about the quality 
of clinical trials in most areas where probiotics have 
been tested. One diffi  culty in gauging the quality of 
the evidence is that the Cochrane Review’s analyses 
aggregated studies on many disparate types of pro-
biotics, most likely of necessity since clinical trials 
are still quite uncommon. It is likely that the eff ects 
of probiotics are species and even strain specifi c.
Dr. Hibberd’s group recently prepared two investi-
gator-initiated INDs (Investigational New Drug ap-
plications) for two NIH-supported trials on the use 
of probiotics to prevent infection. One IND eventu-
ally had to be withdrawn due to a number of issues, 
including minimal assistance from a prior manu-
facturer. Th e resubmitted IND had strong sup-
port from the new manufacturers but was placed 
on clinical hold when the FDA requested a Phase 
I study in healthy adults before the original, NIH-
funded adult and pediatric study could proceed. In 
July 2009, aft er revisions to the research design to 
accommodate the FDA’s request, the hold was lift ed 
and the Phase I study in healthy adults was able to 
proceed. Some of these diffi  culties could have been 
avoided by requesting a pre-IND meeting with the 
FDA to fi nd out what was likely to be required in the 
IND and by obtaining assurances from the manu-
facturers of the products that they would cooperate 
before embarking on the IND process.
As a key funder of clinical studies of probiotics, NC-
CAM (the National Center for Complementary 
and Alternative Medicine) at the National Institutes 
of Health (NIH) plays a major role in guiding the 
research agenda and in encouraging collaboration 
with other organizations to improve the quality 
and value of the research. Collaborations of impor-
tance include those with investigators funded by the 
NIH-funded Human Microbiome Project and the 
U.S. Department of Agriculture. Th ese collaborat-

ing investigators have cutting-edge technology that 
is being used to study the mechanisms of action of 
probiotics. However, the multiple layers of review 
and regulatory oversight at the NIH and the FDA 
have resulted in considerable delays (stretching to 
several years) before any part of the funded research 
can proceed. Th ere is also a disconnect between the 
FDA’s need for the Phase I safety studies to be con-
ducted prior to probiotics studies in patients and the 
process of peer review at NIH. Peer reviewers are 
looking for cutting-edge science of public health im-
portance, and Phase I safety studies do not usually 
meet those requirements, by defi nition. It is also dif-
fi cult for reviewers and many others to understand 
why Phase I safety studies are needed when there 
are extremely long histories of probiotics use with-
out reported safety concerns. However, the FDA 
assesses the quality of the manufactured probiotic 
and the safety and quality of the clinical trials being 
conducted with the probiotic in the IND process.
Since many probiotics studies are plagued by poor 
design, it is thought that completion of an IND will 
lead to a higher quality study, since such an appli-
cation requires interactions with and advice from 
experts at the FDA. However, while completing an 
IND does confers benefi ts, among them, assistance 
with product quality issues and other valuable guid-
ance, it also creates substantial challenges, including 
the time involved and the need to reconcile FDA 
guidance with other institutional requirements. In 
addition, it remains to be seen whether completing 
an IND improves the credibility of clinical trials of 
probiotics with health care professionals or the gen-
eral public. In the end, the quality of a given study 
remains the responsibility of the investigator, and the 
quality of the probiotic product remains the respon-
sibility of the manufacturer, whether or not an IND 
is fi led. High quality research in humans remains the 
goal, and research quality will ultimately determine 
whether probiotics are accepted in the mainstream 
to improve human health and treat diseases.

Dr. Hibberd’s research is focused on Global 
Health, the prevention and treatment of 
childhood pneumonia and diarrhea, mecha-
nisms of action of probiotics, and their eff ects 
on prevention and treatment of infections. 
Th is research involves clinical/translational 
research methods and the conduction of 
Phase I/II clinical trials under investigator-
initiated INDs.
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Probiotics Inhibit Behavioral Signs 
of Depression A� er a Myocardial 
Infarction in a Rat Model
Guy Rousseau, PhD
Department of Pharmacology
Université de Montréal (Québec), Canada

Over 20% of patients who suff er a 
myocardial infarction (MI) develop major 
depression, which is associated with a 3- to 
4-fold increase in subsequent mortality. 
Th is phenomenon is thought to be 
related to the release of pro-infl ammatory 
substances and increased cell death, or 
apoptosis, in specifi c areas of the brain. 
Prophylactic intake of a combination of 
the probiotics, Lactobacillus helveticus 
R0052 and Bifi dobacterium longum R0175, 
was found to reduce post-MI apoptosis in 
rats with experimentally induced MIs, to 
reduce levels of the infl ammatory cytokine 
interleukin-1β and signs of depression, and 
to restore intestinal barrier function.

Study of the Interplay Between Gut 
Microbiota and Ingested Bene� cial 
Bacteria in Irritable Bowel Syndrome 
Subjects with Predominant Constipation
Patrick Veiga, PhD
Danone Research, France 

Genetic analyses were used to monitor changes 
in the gut microbiota of individuals with 
irritable bowel syndrome with constipation. 
Th ese individuals were monitored aft er they 
consumed yogurt containing the probiotic 
Bifi dobacterium lactis DN-173 010.
Instead of large global shift s in microbial 
species, results showed only a few species 
changed a great deal with ingestion of the 
probiotic product. 
Survival of the ingested probiotic strain, as 
monitored in fecal samples, varied from person 
to person, which may be related to whether or 
not individuals with irritable bowel experience 
relief from symptoms with probiotic ingestion.

Lactobacillus rhamnosus GG 
Attenuates Interferon-γ and Tumor 
Necrosis Factor-α–Induced Epithelial 
Dysfunction
Kevin A. Donato, HonBSc
Hospital for Sick Children, Toronto, Canada

Pathogenic bacteria like E. coli strain 
O157:H7 can break down tight junctions 
between epithelial cells in the mucosal 
layer of gut, causing watery diarrhea and 
dangerous fl uid loss. 
Th e bacterium Lactobacillus rhamnosus 
GG (LGG) prevents the colonization 
of pathogenic bacteria and infl uences 
immune responses in the human gut. 
Testing in intestinal cell tissue culture 
shows that LGG attenuates barrier 
dysfunction, apparently by reducing the 
attachment of pathogenic bacteria and 
modulating pro-infl ammatory epithelial 
cell signaling.

Exacerbation of Dextran Sulfate 
Sodium (DSS)-Induced Colitis by 
Localized Delivery of Interferon-β 
Secreted by Lactobacillus acidophilus
Howard A. Young, PhD
National Cancer Institute

Probiotic strains have the potential 
to be used as delivery systems for 
therapeutic compounds, including 
immunomodulatory peptides such as 
interferons. 
Previous studies suggested that treatment 
with interferon β-1α might benefi t patients 
with ulcerative colitis, while others 
suggested that the peptide causes ulcerative 
colitis when used to treat patients with 
multiple sclerosis or hepatitis. 
In accordance with the latter results, mice 
inoculated with a probiotic Lactobacillus 
acidophilus strain expressing interferon 
β-1α were rendered more susceptible to 
experimentally-induced colitis.

Administration of Probiotic 
Bi� dobacterium lactis 420 Reverses 
Diabetic Status in Mice Under 
High-Fat Diet
Arthur Ouwehand, PhD
Danisco Health and Nutrition, Finland

Probiotics are under investigation as therapies 
for metabolic syndrome, which is thought 
to be related to the high levels of systemic 
infl ammation promoted by a high-fat diet. 
One proposed mechanism of this 
infl ammation is that increased fat in the gut 
breaks down its barrier function, allowing 
highly infl ammatory lipopolysaccharides 
(LPS), produced by Gram negative bacteria in 
the gut, to enter the blood and tissues. 
Th e probiotic Bifi dobacterium lactis 420 
reverses diabetic changes and reduces 
fat mass in mice fed a high-fat diet while 
reducing blood levels of LPS and markers of 
infl ammation and counteracting changes in 
the gut microbiota.

Development of Bi� dobacterium 
longum infantis 35624 for a 
Probiotic Supplement
Duane Charbonneau, PhD
Procter and Gamble Company

Bifi dobacterium longum subsp. infantis 
35624 is in development as a probiotic 
for use in treating infection and irritable 
bowel syndrome.
B. longum dramatically reduces Salmonella 
colonization in mice.
Ongoing studies in humans with irritable 
bowel syndrome have been hampered 
by diffi  culties with the formulation of 
this probiotic, which have made results 
troublesome to interpret.

In Brief: Innovations in Probiotics Research

ongoing research projects are probing 
the mechanisms of pre- and probiotics in 
order to facilitate the transition of these 
agents from benchtop to marketplace.  

the mechanisms of pre- and probiotics in 
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International Scienti� c Association
for Probiotics and Prebiotics
www.isapp.net
Th is association is a non-profi t collaboration of scientists dedicated 
to advancing the science of probiotics and prebiotics.
Group Danone
www.danone.com
Group Danone is a health and nutrition company that produces 
dairy products, bottled waters, and baby and medical nutrition 
products.
WGO Practice Guideline - Probiotics and Prebiotics
www.worldgastroenterology.org/probiotics-prebiotics.html 
A set of clinical practice guidelines for the use of probiotics and 
prebiotics from the World Gastroenterology Organisation
Human Microbiome Project
nihroadmap.nih.gov/hmp
Th e Human Microbiome Project is a research program initiated 
by the NIH Roadmap intended to generate resources leading to a 
comprehensive characterization of the human microbiota and their 
role in human health and disease.
An Introduction to Probiotics
nccam.nih.gov/health/probiotics
Th e National Center for Complementary and Alternative Medicine 
has developed an informational page on probiotics.
Dietary supplements:
Industry Information andRegulations
www.fda.gov/Food/DietarySupplements/GuidanceCompliance-
RegulatoryInformation/ucm107201.htm
Th is page provides FDA guidance on dietary supplement labeling, 
new dietary ingredients, and other areas of interest to probiotic 
manufacturers.
FDA Guidance for Industry:
Evidence-Based Review System for the Scienti� c Evaluation of 
Health Claims
www.fda.gov/Food/GuidanceComplianceRegulatoryInformation/
GuidanceDocuments/FoodLabelingNutrition/ucm073332.htm
Th is page provides recent FDA guidance on the use of health claims 
in food product labeling.

Podcast
More � an Yogurt
www.nyas.org/morethanyogurt
Delve into the world of prebiotic and probiotic science and 
learn why keeping the good microbes in our bodies happy 
means a lot for health.
eBrie� ng
To watch speaker presentations and slideshows from this 
Symposium, please visit www.nyas.org/probiotics-eB.

Webcasts

www.usprobiotics.org/webcast.asp
Probiotics: Applications in Gastrointestinal Health & Disease
(October 2007)

http://nutrition.med.harvard.edu/webcast.html
� e Health Impact of Active Cultures: Probiotics
(September 2006)
Probiotics and the Hygiene Hypothesis:
A Case for Protective Nutrients
(April 2006)
Probiotics and Intestinal Health in Children
(October 2005)

Are health claims currently allowed for probiotics in the U.S.?

No. Today only structure-function claims are currently allowed 
for probiotics in the U.S.

Are probiotics currently under clinical investigation for the 
treatment or prevention of disorders other than gastrointestinal 
conditions?

Yes. Because of their putative eff ects on immune function, 
probiotics are under clinical investigation for the treatment of 
infections and allergies, and in a number of other clinical settings 
as well.

Are studies of probiotics in humans subject to FDA oversight 
through the Investigational New Drug (IND)  application 
process? 

It depends. Trials in healthy individuals in which the stated aims 
are to evaluate structure/function claims would not ordinarily 
require an IND. However, an IND is likely to be required if 
the trial is investigating the eff ects of a probiotic on a disease 
condition, which would bring the research into the realm of drug 
investigation.

Is there any scienti� c evidence to suggest that probiotics may 
be useful against psychological conditions such as stress and 
depression,   or neurophysiological states such as chronic pain?

Considerable preclinical and basic science evidence suggests 
intimate connections between neurophysiological states, such 
as mood and pain, and the gastrointestinal tract. Several lines 
of evidence also suggest that these states are aff ected by the 
composition of the gut microbiota, which may in turn be aff ected 
by the introduction of probiotics.

What is known about the optimal composition and the functions 
of the human gut microbiota?

Th ere is currently no defi nitive answer to this question. Although 
substantial data have been gathered on the microbial species 
present in the gut, the complexity of the gut microbiota has 
required the development of a number of model systems to 
investigate how these species interact with each other and the 
human host  and to study the exact roles played by the microbiota 
in health and disease. Considerable research is still needed to 
answer these questions and to determine how probiotics might 
aff ect these interactions.

Resources Frequently Asked Questions
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provided by Th e Dannon Company, Inc., and award 1 R13 AI088836 
– 01 from the National Institute of Allergy and Infectious Diseases.
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