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Abstract

Aspects of Canada’s health regulatory system are currently being reviewed. This is timely, as the
regulation and definition of drugs, foods, and natural health products (NHPs) is in need of revision
to facilitate greater transparency and less ambiguity. A number of studies have illustrated the impor-
tance of a nutritious diet to prevent and manage chronic disease. Therefore, legislation surrounding
food health claims needs to be adjusted so that it is more informative for disease prevention and, in
some cases, treatment. Canada is modernizing the regulation of self-care products, under which
NHPs, including probiotic products, are listed. With the growing appreciation for the role that
microbes play in human health and the recognition that many foods, including those
containing probiotic organisms, can prevent or mitigate disease, this provides an opportunity to
reassess regulatory categories.
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Introduction
The Canadian health regulatory system has evolved since the introduction of the Food and Drugs Act
in 1920 to protect the public and prevent the sale of adulterated drugs ( ). Despite

major changes to the regulation of drugs, foods, and natural health products (NHPs) to ensure public
safety, there are still a number of problems within the system. Too many drugs and NHPs reach the
market only to be recalled by Health Canada because of adverse reactions or misinformation

( )-

During the past 20 or so years, there has been a growing appreciation for the influence of the human
microbiome and its associated metabolites on many aspects of general health, digestion, and drug
uptake in the gut. The delivery of microbes in the form of probiotics and fermented foods is becoming
commonplace in Canada, as a growing number of probiotic products are available to the consumer
( ). Since Canada is currently modernizing the regulation of self-care products

), it is an opportune time to reevaluate aspects of the mission and operation
of Health Canada’s regulatory system.

Currently, Canada’s regulatory system defines a drug as any substance that prevents, treats, cures,
or mitigates a disease ( ; ). We believe that
a policy change is needed to allow manufacturers to make similar claims for certain foods and
NHPs without being forced to undertake the extensive documentation required for chemical
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compounds such as drugs. However, all products must still be reviewed, with consumer safety as the
foremost consideration.

The aim of this paper is to propose ways in which policy relating to health claims on foods and
probiotics can become more informative and less ambiguous ( ).

History and timeline of Canada’s regulatory system

In 2017, Canada’s federal government is divided into three branches ( ): legislative, executive,
and judicial. Under the executive branch is the Cabinet, including the Minister of Health, whose port-
folio encompasses the Canadian Food Inspection Agency (CFIA) and Health Canada. Within Health
Canada is the Health Products and Food Branch (HPFB), which includes the following directorates:
the Natural and Non-prescription Health Products Directorate (NNHPD), the Therapeutic
Products Directorate (TPD), and the Food Directorate ( ).

A number of events have influenced the federal government to modify the ways in which foods and
drugs are regulated to ensure the safety of the public. includes a timeline of how the
Canadian regulatory system has changed over the past century.

Regulatory framework for foods, drugs, and NHPs in
Canada

The Food and Drug Administration (FDA) of the United States of America defines drugs as
substances used for “the diagnosis, treatment, mitigation or prevention of a disease, disorder,
abnormal physical state or its symptoms...” or for “restoring, correcting, or modifying organic
functions”, a definition accepted by Health Canada (

). Foods are defined as “any article manufactured, sold, or represented for use as food or drink
for human beings, chewing gum, and any ingredient that may be mixed with food for any purpose
whatsoever” ( ). The NHP category comprises “vitamins and mineral
supplements, homeopathic medicines, herbal therapies, traditional medicines, amino acids, probi-
otics, and certain personal care products” ( ). Although foods, drugs, and
NHPs are all regulated by the federal government, the pathways and criteria by which they are regu-
lated differ ( ).
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Table 1. Timeline of events in the history of Canada’s health regulatory system.

Year
1909
1919

1920

1947
1951
1960
1986
1993

1997
1998

2000
2002

2004

2006
2007

2008

2009

Event
Proprietary or Patent Medicine Act

Creation of the federal Department of Health

Food and Drug Act

Revisions to the Food and Drug Act
New Drug Submission for manufacturers
Revisions to the Food and Drug Act

Bill C-22

Patented Medicines Notice of Compliance

Closure of in-house laboratories
Notice of Compliance no longer a law, rather a policy

Standing Committee on Health

Compliance and Enforcement Strategy

Health Protection Branch to regulate food and drugs

Health claims

Natural health product regulations under the Food
and Drug Act

Blueprint for Renewal

Blueprint for Renewal II

Drug Safety and Effectiveness Network

Canada Consumer Product Safety Act; amended
Food and Drug Act

Generic medicines approved under Notice of
Compliance

Reason or outcome
Registration of medication to protect the public

To take charge of federal health functions such as
food and drug standards

During the late 1920s, requirements were created
for drug licensing

Created many regulations in place today
Required prior to the marketing of a drug
Thalidomide tragedy causing infant mortality
Alteration to patent protection

North American Free Trade Agreement and Trade-
Related Aspects of Intellectual Property Rights

To prevent conflicts of interest
To accelerate approval for life-saving drugs

Proposed a separate regulatory body for natural
health products®

To prevent the selling of unapproved traditional
medicines

Lack of public confidence

Disease risk reduction claims allowed for the first
time in Canada

To regulate manufacturing, packaging, labelling,
storing, importation for sale, distribution, selling,
and human clinical trials

To modernize Canada’s regulatory system

To address health claims, policies, and food
contributors to chronic disease

To connect and enable researchers across Canada
to conduct post-market research separate from the
pharmaceutical industry

To strengthen rules on food, drug, and product safety

To avoid providing branded manufacturers with an
advantage if they had not met conditions

ACETS

Reference
Health Canada 2007b

Dickin 2006

Health Canada 2007b

Health Canada 2007b
Health Canada 2007b

Health Canada 2007b

Vandergrift and Kanavos 1997

Bouchard 2011

Kondro 2000

/

Lexchin 200

Parliament of Canada 1998

Jepson 2002

Kondro 2000

Hobbs et al. 2014

Farrell et al. 2009

Health Canada 2009a

Health Canada 2007c¢

Collier 2010

Elliott 2008

Law 2014

“Prior to the establishment of NHPs, everything including food was regulated as a drug (Hobbs et al. 2014).

Drugs are regulated under the HPFB by the TPD. A manufacturer must obtain a license, and a specific
protocol must be followed to ensure the benefits of the drug outweigh its risks (Fig. 2). This process
invariably begins with the submission of a Clinical Trial Application (Health Canada 2010). After
the clinical trial stage, a New Drug Submission must be completed, which is reviewed within approx-
imately 300 days (Rawson 2015). Subsequently, the drug becomes available to the public and under-
goes post-market surveillance so that any adverse reactions can be detected (Health Canada 2010).
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Clinical Trial Submission
Authorization Review Post-market
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I.’n.:- Clinical Safety, Market Public Survcil}ance,
Clinical Trials Regulatory Efficacy .. Access Inspection, &
. ’ Authorization .
Studies Drug & Quality Decision Investigation/
Submission Review Post-market
Changes
O = Health Canada’s Current Regulatory Authority
Submission process for drugs entering the Canadian market ( ).

However, in specific circumstances this process can be expedited, such as in the case of treatments for
life-threatening conditions. Priority review was established so that patients suffering from a debilitat-

ing disease would have faster access to a drug they need ( ). This type of review
follows the same process described above, but instead of a 300-day review period, the New Drug
Submission will be reviewed within 180 days ( ).

NHPs are regulated under the HPFB by the NNHPD and undergo a submission and review process sim-
ilar to that for drugs ( ; ). Although
NHPs are not considered drugs, they are regarded as a subcategory of drugs for regulation purposes.
Therefore, any human clinical trials for drugs or NHPs require authorization from Health Canada.
Applications for clinical trials involving NHPs, however, are typically approved within 30-60 days.
For traditional medicine, such as Chinese medicine, proof of historical use within a specific culture is
considered sufficient to demonstrate safety and efficacy. However, for nontraditional medicine, such
as other types of NHPs, scientific evidence from clinical trial data is required ( ).

Regulations pertaining to NHPs include product licensing, which uses a three-tier system to deter-
mine the level of regulatory oversight prior to marketing (

; ). A site license is also required before manufacturing, importation,
and packaging can take place. Producers of NHPs must adhere to good manufacturing practices,
follow labelling and packaging standards, and report any adverse reactions to the product within
15 days ( ; )

The review process for an NHP can be expedited by referring to a monograph that describes the
scientific evidence supporting the product ( ). Three types of health claims are
permitted on NHPs: therapeutic, risk reduction, and structure-function claims (

). Claims for disease treatment, prevention, mitigation, and cure are permitted only for
drugs. The NNHPD is responsible for evaluating NHP health claims with regard to strength, quality,
and credibility. Two examples of structure—function claims that are used on probiotic products in the
US are “supports immune function” and “supports healthy intestinal balance” ( ;

). Interestingly, these two examples state a general effect, which is not recom-
mended in Canada. Instead, claims such as “promotes regularity” and “aids in digestion” are more
specific and therefore acceptable ( )
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Table 2. Current claims permitted on foods in Canada and their dates of acceptance.

Food or nutrient(s) Claim Year approved
Low sodium and high potassium Reduces the risk of high blood pressure 2000
Vitamin D and calcium Reduces the risk of osteoporosis 2000
Low saturated and trans fat intake Reduces the risk of heart disease 2000
Consumption of fruit and vegetables Reduces the risk of certain types of cancer 2000
Psyllium Lowers cholesterol 2011
Phytosterols Lowers cholesterol 2010
Oat fiber Reduces the risk of heart disease 2010
Barley products Lowers cholesterol 2012
Unsaturated fat Lowers cholesterol 2012
Sugar-free chewing gum Reduces the risk of dental caries 2014
Ground whole flaxseed Lowers cholesterol 2014

In our view, the Canadian system is more advanced than the FDA’s; however, further improvements
are warranted. Vague and generalized claims are not informative for consumers and patients and,
when found on many products, can be confusing. More specific claims and inclusion of the evidence
in support of such claims would help the end user to differentiate between products.

The regulatory oversight of foods differs from that of NHPs and drugs. Health claims on foods are
regulated and governed by Health Canada and the CFIA to ensure food labels are accurate and not
misleading (Canadian Food Inspection Agency 2017a, 2017b). Health Canada also permits disease
risk, therapeutic, and structure-function claims on foods, with the exception of claims directed
towards children under the age of two or claims regarding low-energy diets (Canadian Food
Inspection Agency 2017a). Food manufacturers must comply with a more stringent list of rules per-
taining to the claims that are made. Again, food claims cannot state that the product will prevent,
treat, cure, diagnose, and (or) mitigate a disease, as this definition is used strictly for drugs (Sanders
2003). So far, there are 11 disease risk reduction and therapeutic claims allowed on foods in Canada
(Table 2) (Health Canada 2017d). Interestingly, sugar-free products have been shown to disrupt the
host microbiome (Suez et al. 2015), yet no such warning is given to consumers.

If a company wants to use a new claim, it must apply to Health Canada and have its documentation
evaluated based upon three main criteria: causality, generalizability, and quality assurance (Health
Canada 2009¢). There must be a relationship between the food and the specified health benefit, which
must be supported by scientific evidence from human clinical trials (Health Canada 2011a).
Unlike drugs, NHPs, and novel foods, regular food items do not require post-market surveillance
(Farrell et al. 2009). However, in the US, probiotic research involving human subjects is discouraged
mainly because regulators view probiotics as drugs (Sanders et al. 2016). This is even more so the case
in Europe, where the European Food Safety Authority has banned the use of the term “probiotic” and
has failed to approve any claim despite the overwhelming clinical data underlying Health Canada’s
approval of claims (Sanders and Levy 2011).

Issues within the current regulatory framework

There are a number of deficiencies and ambiguities within Health Canada’s current regulatory frame-
work that need to be addressed. Many gaps are the result of a decentralized health care system, a lack
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of transparency, and insufficient communication. The federal government distributes funds to each of

the provinces ( ). However, provinces differ on the standards by which
they regulate drugs ( ). Health Canada relies on industry to self-regulate and report
( ); as a result, many provinces are heavily reliant on information submit-

ted by companies to Health Canada. However, there can be gaps in the information disseminated by
Health Canada to the provinces, and a lack of transparency. Provincial regulators are not provided
with full access to the preclinical and clinical trial data that drug sponsors submit, unless the company
agrees to release the data. This creates problems when provinces are establishing drug benefit plans
because they must depend solely on Health Canada to provide accurate and complete information.
More populous provinces, such as Ontario, are at an advantage because they have more financial
resources and thus have greater power to request more information when establishing a drug benefit
list. In contrast, smaller provinces are more dependent on Health Canada when making decisions
regarding their provincial drug list.

It has been reported that many provincial officials lack confidence in Health Canada because clinical
trials are short in duration, have small sample sizes, and lack a comparison with other active ingre-
dients and because the safety information made public may not accurately depict the harms associated
with a drug ( ). This is illustrated by the number of drugs pulled off the Canadian
market because of safety issues ( ). Some provincial officials are also concerned about
how adverse reactions are being reported ( ). The Canadian Medical Association
has claimed that the TPD does not provide acceptable warning of potential adverse reactions
( ). Health Canada has also stated that if no further changes are to be made to the
drug and it does not cause any adverse effects, it may never have to be reviewed again (

). These positions are partly due to limited regulatory staff and a system that does not
overly delay the approval of drugs. One might think that companies would sufficiently assess the
safety of a product before its approval and restrict its prescribed use so that adverse outcomes are rare
occurrences. However, in many instances, safety is assessed using animal models, often rodents and
rabbits ( ). Such practice requires reconsideration, as in too many instances, animals
poorly simulate the human condition or are sacrificed to satisfy a requirement rather than to truly
add substance to the safety and efficacy profiles ( )

Another issue arises from post-market surveillance. Once a manufacturer markets a drug, it has few
obligations, as Health Canada does not require long-term safety and efficacy evaluations post-market
( ). There have been a number of documented incidences in which pharmaceutical
companies have not been forthcoming with safety information ( ). In recent
years, long-term antibiotic use, particularly in the young, has been shown to have adverse health out-
comes ( ), yet no pharmaceutical company has faced regulatory consequences.
The presence of antibiotics and a range of other drugs in drinking water is now widely reported
( ; ), presumably owing to urinary excretion. To date, the produc-
ers of these chemicals have not been held accountable for proper disposal of their products. The same
is true for a wide range of chemicals, including pesticides and heavy metals, that find their way into
drinking water systems and the food chain, likely to the detriment of humans. At the very least, this
is an ethical issue worthy of further discussion and public debate.

Although NHPs are subject to regulatory standards and practices similar to those that apply to drugs,
60% of NHPs analyzed have been considered unsatisfactory according to post-market surveillance
data. The major areas of concern are poor quality, contamination, adulteration, and misleading
advertising ( ).

In terms of foods, the situation is confusing for consumers because food companies add vitamins,
probiotics, omega-3 fatty acids, and herbal ingredients to foods, classifying them as “functional
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foods”. However, these ingredients, prior to being added to food, are considered NHPs and are
regulated as such ( ). In addition, the Food Directorate requires that foods contain
a nutrition facts table, ingredient list, and allergen list, but this requirement differs for NHPs

( )-

Some of the issues raised here are complex and will require public discussion, at the very least, along
with internal review by Health Canada. With the current review of self-care products, there is an
opportunity to extend the review process to assess why more informative claims are permitted only
for drugs and why so-called safety assessments lead to animals being sacrificed when they often do
not relate to the human condition. However, the fear amongst researchers is that Health Canada is
moving more towards FDA regulations, which is ironic because it is generally considered ahead of
its American counterpart in creating informative procedures.

How does Health Canada’s approach compare with those
of the FDA and the European Union?

Although Canada and a number of other countries have similar regulatory protocols, there are some
major differences worth discussing. In terms of numbers of clinical trials conducted, Canada is ranked
third behind the European Union (EU) and the US ( ). The FDA has a
review period of about 50 days ( ), whereas Health Canada’s review period is
300 days ( ). Canadian submissions experience an average delay of 540 days compared
with 106 days for submissions to the FDA in the US and 215 days for submissions to the European
Medicines Agency in the EU ( ). The time between drug submission
and approval is about 3 months longer in Canada than in the US ( ).

In terms of whether a new drug submission receives priority review, a major determining factor is the
resources available ( ). The US has one of the most powerful and influential pharmaceut-
ical industries in the world ( ). The massive lobbying efforts of this industry
are believed to result in, for example, oncology therapies in the US being much more likely to receive
priority review than the same therapies in Canada.

Generally speaking, Canada and the US are in agreement regarding drugs that should not receive
priority review ( ). In both countries, there is the expectation that drugs should be safe,
efficacious, and priced in a manner that is fair and supportive of research and development.
However, consumers pay far more for drugs in the US than in other countries, leading to accusations
of price gouging ( ). In Canada, low drug prices are emphasized,
whereas in the US, the focus is on protecting patent rights ( ).

The FDA is either less rigid or not suitably placed to adjudicate in terms of regulatory oversight of
dietary supplements, as some NHPs have been used in the treatment of cancer (

). Structure-function claims on NHPs in the US do not require premarket approval, and new
health claims are more welcome in the US than in Canada ( ).

The EU has completely banned the use of antibiotics to promote weight gain in animals for human
consumption, and it claims that this has not affected production or profits ( ). In
2005, both the US and the EU adopted a risk management approach to drug safety. In the US, under
the False Claims Act, if a company fails to report adverse reactions to a drug, it can face charges. The
2007 amendment to the Food and Drugs Act revised the Prescription Drug User Fee Act so compa-
nies would conduct post-market surveillance. As a result, the FDA can enforce changes to drug labels
and require risk evaluations not only for new drugs on the market but also for existing drugs

( ).
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The regulatory system in the EU is fairly complex, which limits the number of disease risk reduction
claims allowed on foods. Supplements such as vitamins and minerals are considered a food in the EU,
whereas they are considered an NHP in Canada ( ). In Europe, health claims on food
labels are based upon “generally accepted scientific evidence” and undergo assessment to determine
their truthfulness ( ).

The pharmaceutical industry

The shortage of new drug classes and the increasing problem of antibiotic resistance are major
global concerns ( ). Companies claim that the cost of creating a new drug
is exorbitant (over $860 million) ( ; ), but in their calculations they
include the cost of multiple failures of drugs in phases 1 to 4. Perhaps if more caution was exercised
before embarking on expensive studies, the failure rate would be lower and the average cost of tak-
ing drugs to market would decrease. In many instances, companies develop “me-too” drugs that are
barely an improvement on existing ones. Clearly, companies need to devise new approaches to drug
development, and government policy and legislation could provide some incentives for innovation

( )-

In 2003, Canadians spent $20.1 billion on pharmaceuticals ( ). Tens of
billions of dollars are spent by pharmaceutical companies on direct advertising to American consum-
ers and health care providers, which helps to keep net profits high ( ). These

advertisements are invariably seen by Canadian consumers (

). Many physicians rely on pharmaceutical companies to provide reliable and accurate
information about the drugs they are promoting ( ). Unfortunately, trustworthy infor-
mation is not always relayed when the goal is to maximize profits. Some misconduct may be evident
in how pharmaceutical sales representatives (PSRs) obtain their information and sell their products.
Information delivered to physicians by PSRs is often misleading ( ) and
accompanied by free product samples ( ). Social science research suggests that when
individuals are given free products, they are more strongly influenced by those products and are more
willing to advocate their use ( ). When physicians were interviewed regarding their
experience with PSRs, the results indicated that there was a major lack of information regarding the
risks of the products, as the benefits were mentioned twice as often ( ). This is a
violation of law according to Health Canada, which states that “messages cannot emphasize only
product benefits without included safety information” ( ). Furthermore,
there is concern about the accuracy and truthfulness of information on pharmaceutical websites

( )-

The potential detrimental effects of drugs on human health are evident from the thalidomide tragedy
in Canada in the 1960s. Based on an American statistic, approximately 81 of 170 million pharmaceut-
ical users experience adverse reactions each year ( )- A number of drugs that have
made it to the Canadian market have later been recalled. For example, rofecoxib (Vioxx), a COX-2
inhibitor, was shown to increase the risk of cardiovascular events despite no evidence of this risk

during the initial clinical trial stage ( ). The addictive qualities of codeine have led to gas-
trointestinal problems because codeine is frequently sold in combination with nonsteroidal
anti-inflammatory drugs ( ). In 1996, Health Canada approved the sale of

OxyContin, which was used to relieve pain; however, the drug had no warning label outlining its
addictive potential, and many negative health consequences have resulted because of its addictive

nature ( ). Hydroxycut, a weight loss medication, has been associated with
hepatoxicity ( ; ). Even some NHPs have been shown to have
adverse effects ( ); for example, green tea extracts and vitamin A supplementation
have been associated with hepatoxicity ( ).
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Another concern is the number of drug manufacturing companies that have moved to foreign coun-
tries because of lower costs. Many drugs are being imported and often contain ingredients that are
restricted in the US or Canada ( ). The quality of these foreign-made drugs
is thus open to question, despite best intentions and ongoing monitoring.

The influence of microbes on drugs and health

Microbes are critical for human development, and disruption of the microbiota—for example, with
antibiotic use in early life—can later prove detrimental. Drugs can modify the gut microbiota, and
likewise their activity can be altered by microorganisms. In an extreme illustration, antibiotic expo-
sure at a young age can increase the likelihood of developing a chronic disease such as type 2 diabetes

( ). More than half of all antibiotic prescriptions are given to children aged
0-4 years ( ). In contrast, a nutritious diet including pre- and probiotics can
prevent the onset of some chronic diseases ( ; ).

The issue of microbes and drugs is relevant for regulatory agencies on at least three counts. First, it
should increase the duration of post-market monitoring for adverse events. Clearly, the long-term
detrimental effects of antibiotics were not predicted when the drugs were introduced (
), and removing them from the market would be problematic, especially because no new antibi-
otic classes are emerging. Second, the human microbiome influences drug uptake ( ;
), yet there is no regulatory requirement to test this or to alert physi-
cians to the potential for drug levels to be higher or lower than anticipated because of the patient’s
microbiome. The use of probiotics may actually improve drug efficacy ( ,
), again raising the question of how one might make a claim that a probiotic has a drug-like
effect. This would be particularly interesting if fermented foods also influenced drug uptake because
of their bacterial content. Third, the overuse and abuse of antimicrobial agents extends to their inclu-
sion in many over-the-counter products. The banning of triclosan and other antimicrobial chemicals
in soap by the FDA in 2016 recognized that there is a fine line between countering infectious diseases
and overdoing the killing of microbes ( ).

A proposal moving forward

It is our view that it is an opportune time for regulatory authorities worldwide to allow disease preven-
tion, treatment, and cure claims on certain foods and probiotic products without categorizing them as
drugs and requiring producers to provide the same amount of evidence. By their very nature, drugs
are chemical agents, which for the most part are not naturally occurring compounds with a safe
history of use in humans. Certain foods are well known to prevent and treat disease; for example,
scurvy, which results from an inadequate intake of vitamin C, can be overcome by the consumption
of vitamin C-rich foods such as oranges ( ). Many probiotic microbes are naturally occur-
ring biological entities propagated to be delivered in sufficient numbers to confer a health benefit.

Health Canada has an opportunity to continue to do things better than the FDA, which has failed to
accept the FAO/WHO definition of probiotics, or the EU, which shows no understanding of probiot-
ics, has not developed appropriate policies to encourage research and development of probiotics,
and has failed to create a body with suitable expertise to adjudicate claims made in applications for
probiotic foods ( ). For more than 70 years, claims for disease prevention, treat-
ment, mitigation, and cure have been allowed only for drugs. With our improved knowledge of foods,
and particularly microbes in fermented foods or isolated from them, a mechanism should be devised
to allow disease claims that are informative to consumers. This should extend to certain probiotic
strains with a long history of safe use in humans. The clearer the information on labels for defined
foods and probiotics, the easier it will be for consumers to know what they are buying and what they
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can expect from the product. This will increase the documentation provided by manufacturers and
lead to some products not being permitted to be called probiotic. Commentary on the current
Health Canada discussion on self-care products has suggested that smaller companies cannot afford
to perform human studies to test their probiotic or food products. This is unfortunate, but if compa-
nies want to take advantage of consumer demand for probiotics, then appropriate human studies
should be conducted, or the company should not use the term “probiotic”. Such studies need not
require the level of funding required for studies of new drugs.

In addition, although safety must remain a primary driver of regulatory affairs, the needless sacrifice
of animals must be reconsidered. Often, studies on rodents and rabbits are performed because of the
request of regulators to show safety. But all too often, these models and studies are irrelevant or mis-
leading because they are not applicable to humans ( ; ).

The changes we propose will require careful consideration by Health Canada and perhaps even public
discussion. However, we do not agree with the argument that academics, industry, regulators, and
consumers are different entities. All are end users who deserve high-quality products that have been
appropriately tested for safety and clinical efficacy and labelled in a manner that is informative and clear.
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