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ver the past year, dietary supplements and

foods containing cannabidiol (CBD) have

swept into retail establishments and onto
the Internet, with estimated annual U.S. sales now

exceeding $200 million and grow-
ing rapidly. Recently, however, the
Food and Drug Administration
(FDA) has taken the position that
CBD cannot be legally sold in ei-
ther supplements or foods.' As
many manufacturers defy the
FDA’s position, this moment may
provide an unexpected opportu-
nity to improve the oversight of
supplement ingredients and addi-
tives to food.

CBD is one of more than 80
active compounds in recreational
cannabis, but it does not have the
potent psychoactive effects of its
chemical cousin delta-9-tetrahydro-
cannabinol (THC).! It does have a
reputation among cannabis enthu-
siasts for a broad range of healing
properties. However, CBD’s only
FDA-approved indication as a med-
ication is to treat intractable sei-

zures in patients with the Lennox—
Gastaut syndrome or the Dravet
syndrome. No large high-quality
clinical trials examining other
benefits have been conducted.

The FDA has raised concerns
regarding the long-term safety of
CBD. In clinical trials, adverse
effects have included diarrhea,
somnolence, decreased appetite,
and increased levels of liver en-
zymes.? In light of these and other
safety concerns, including preg-
nancy-related risks, the FDA has
required multiple postmarketing
safety studies.

One factor driving the non-
pharmaceutical use of CBD is a
ready source of the chemical.
CBD can be isolated from both
recreational cannabis and hemp,
a variant of the cannabis plant
cultivated for fiber and other in-
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dustrial uses. The 2018 Farm Bill
removed hemp (with THC levels
below 0.3%) from the list of con-
trolled substances. U.S. farmers
have begun to replace some corn,
soybeans, and even tobacco with
cannabis with low levels of THC,
with the intention of supporting
the production of an ever-expand-
ing array of CBD products.

Indeed, many store shelves now
feature CBD oils, gummy candies,
joint balms, capsules, and other
products. In December 2018, how-
ever, the FDA cast a shadow over
the industry by stating that CBD
may not be sold in food or sup-
plements on the grounds that the
chemical has already been ap-
proved as a drug. The agency fur-
ther explained that were this ob-
stacle (which is based in federal
statute) to be overcome, CBD
would then be subject to over-
sight either as a “new dietary in-
gredient” in supplements or as a
food additive.!

In response, some states began
taking products containing CBD
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off the market. In other areas,
however, manufacturers and local
officials are disregarding federal
law, much as some states permit
the sale of recreational cannabis.
The FDA, for the time being, has
focused its limited enforcement
resources on removing CBD prod-
ucts that make claims of curing
or treating disease, leaving many
CBD products available for sale.

We thus seem to be headed
toward a confusing, uneven, and
potentially risky market in CBD
products. This situation creates
an opportunity for Congress to
take action.

One approach could be for
legislation to simply deem CBD
legal at certain doses for use in
dietary supplements and foods. It
would be impractical and inap-
propriate, however, for Congress
itself to make determinations
about the safety of CBD or other
individual chemicals. These deci-
sions should be made by the
FDA, the scientific agency whose
job it is to protect the public
from unacceptable risks.

A more responsible approach
would be for Congress to pass a
law that both waives the prohibi-
tion created by CBD’s prior ap-
proval as a drug and creates clear,
reasonable pathways for low-dose
CBD and other new substances to
be safely introduced into supple-
ments and food.

The Dietary Supplement Health
and Education Act of 1994 creat-
ed the regulatory framework un-
der which the FDA today oversees
vitamins, minerals, botanicals, live
microorganisms, and other prod-
ucts marketed as dietary supple-
ments — a market worth $40 bil-
lion in sales per year.? The law
requires manufacturers that plan
to market a new ingredient as a
dietary supplement to submit a
premarket notification to the FDA.

The manufacturer is expected to
share information with the FDA
that the ingredient “will reason-
ably be expected to be safe under
the conditions of use recommend-
ed or suggested in the labeling.”
If the agency acknowledges the
application without posing addi-
tional concerns or questions, the
new ingredient may be introduced
into commerce.

In practice, however, this pro-
cess is broken. The law does not
require that firms submit studies
conducted in humans, and firms
may use weak evidence, such as
historical use in foreign countries,
to support conclusions about an
ingredient’s safety. In addition,
some companies attempt to cite
the natural presence of trace
amounts in food to claim that
ingredients can bypass the pre-
market notification altogether.
Others simply sell products with
questionable ingredients without
informing the FDA. Furthermore,
the FDA lacks an effective system
for tracking which of the esti-
mated 80,000 supplement prod-
ucts on the market contain one
or more new ingredients.

These gaps have allowed com-
panies to market products with
highly concentrated chemicals that
have caused serious adverse ef-
fects. For example, in 2013, epi-
demiologists traced a national out-
break of hepatitis leading to
dozens of hospitalizations, three
liver transplantations, and two
deaths to a mixture of highly
concentrated synthetic ingredients
sold as a dietary supplement.*

A new CBD law could require
the FDA to strengthen its ap-
proach to safety requirements for
new dietary ingredients, prohibit
the risky practice of concentrat-
ing ingredients in supplements at
levels much higher than those
traditionally found in food or bo-

N ENGL ) MED 381;4 NEJM.ORG JULY 25, 2019

The New England Journal of Medicine

THE OPPORTUNITY OF CBD

tanicals, and create an effective
mandatory product listing for all
dietary supplements. A listing re-
quirement is especially important
in cases of newly introduced sub-
stances, such as CBD, for which
safety issues may not be fully un-
derstood until there is broader
public exposure.

To add a substance to food,
manufacturers today can convene
experts to determine whether the
proposed additive is “generally
recognized as safe” (GRAS) un-
der the “terms of its intended
use.” Manufacturers next have the
option, but are not required, to in-
form the FDA that they have deter-
mined that a substance is GRAS.?

This pathway also has weak-
nesses. Companies have convened
their own experts, determined that
a substance is GRAS under the
terms of its intended use, and in-
corporated the substance into
food before the FDA was even
aware of what was happening.

A CBD law could ensure that,
moving forward, the GRAS de-
termination would be made only
by independent experts and that
manufacturers would inform the
FDA of all GRAS determinations
before marketing.

What’s possible, then, is a deal.
Congress could remove one major
barrier to marketing low doses of
CBD in dietary supplements and
foods, while closing long-stand-
ing gaps in oversight of these
products.

As with any compromise, ob-
jections might arise from all sides.
Supplement firms that do not sell
CBD might object to more rigor-
ous requirements for other new
ingredients, and physicians might
express concern over whether
manufacturers would have an ad-
equate incentive to perform high-
quality clinical studies for new
indications. A well-crafted bill,
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however, would increase consum-
er confidence in supplements in
general, helping all legitimate
companies, and would preserve
incentives for research into high-
ly concentrated CBD and other
chemicals with botanical origins.

While not perfect, such a com-
promise would have
something to offer
farmers, manufac-
turers, consumers,
cannabis enthusiasts, and health
care professionals. Whatever its
health benefits turn out to be,
CBD could well prove to have

beneficial effects for the safety
of all supplements and foods in
the United States.
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ural areas in the United

States suffer disproportion-
ately from inadequate access to
health care. In 2018, according
to the Health Resources and Ser-
vices Administration (HRSA), 66%
of Health Professional Shortage
Areas for primary care and 62%
of those for mental health were
located in rural or partially rural
areas of the country. Although
there is disagreement about the
adequacy of the overall physician
supply, there is little disagree-
ment that the uneven distribu-
tion of physicians presents serious
access problems in many rural
areas. Limited access to physi-
cians can reduce access to pre-
ventive care and exacerbate unmet
health needs, leading to costly
hospitalizations and poor health
status.

Despite concerns about the
number of physicians practicing
in rural areas who are nearing
retirement age, very little is known
about the implications of an ag-

ing rural physician workforce for
future physician supply in these
areas. Maintaining physician sup-
ply in rural areas has important
equity implications, given that, as
compared with more urban pop-
ulations, rural residents are likely
to be older and poorer, are more
commonly uninsured, and have
lower life expectancy.

We used data on physician age
and location from the U.S. Cen-
sus to establish recent trends in
the age distribution of rural phy-
sicians and used this informa-
tion to forecast workforce growth
through 2030. Our primary data
originate from the American Com-
munity Survey (ACS) Public Use
Microdata Sample (PUMS) con-
ducted by the U.S. Bureau of the
Census, which collects informa-
tion on respondents’ occupation,
hours worked, age, and location
of residence.! We used data on
all physicians 28 to 74 years of
age from the 2005 to 2017 ACS
surveys and similar information
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from the 2000 Census 5% sam-
ple (n=153,822) and converted
these counts to full-time equiva-
lents (FTEs).

We used the HRSA approach to
identify rural residence,? assigning
physicians rural status (n=14,076)
if their household was in a Public
Use Microdata Area (PUMA) in
which the majority of the popu-
lation lives in a nonmetropolitan
area. U.S. population size was
calculated using Census data strat-
ified into rural and urban areas,
and estimates of the rural popu-
lation after 2017 were based on a
United Nations growth forecast.
We projected the number of physi-
cians through 2030 using our fore-
cast model (described by Buerhaus
et al.?), which takes into account
life-cycle workforce-participation
patterns associated with age (age
effects) and differences among
birth cohorts in entry into the
profession (cohort effects).

From 2000 to 2017, the age dis-
tribution of rural physicians shift-
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