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Abstract

In this Perspective Statement from The Obesity Society, the Clinical Committee dis-
cusses the use of weight loss supplements in the United States and the lack of regula-
tory oversight and rigorous testing of their efficacy and safety. A number of products
and services claiming to promote weight loss are directly marketed to individuals with
obesity and those wanting to lose weight. These products are not regulated as “drugs”
by the Federal Drug Administration but, rather, are treated as dietary supplements
if ingredients are “generally regarded as safe,” requiring little or no testing to show
efficacy or safety. Health care providers should be aware of the lack of evidence and
deficiencies in regulatory oversight of dietary supplements marketed for weight loss.
Regulatory authorities should protect consumers by ensuring accurate and safe mar-

keting claims and preventing promotion of unproven and potentially unsafe products

and claims.

INTRODUCTION

Approximately 42% of adults in the United States are affected by
obesity and are at risk for adverse health outcomes (1). Between
2013 to 2016, 49% of US adults reported attempting to lose weight
within the preceding 12 months (2). Several well-studied interven-
tions such as dietary modifications, behavior therapy, pharmaco-
therapy, and surgery are effective for weight management (3-5), yet
many barriers exist to implement these interventions (6). As a result,

many patients struggling to lose weight and/or maintain weight loss

turn to over-the-counter dietary supplements and/or alternative
therapies (e.g., acupuncture) to achieve their goals, in part because
of exaggerated claims of their efficacy. In this Perspective Statement
from The Obesity Society (TOS), we discuss the systematic review
of weight loss dietary supplements in this issue of Obesity and the
lack of regulatory oversight to establish safety and efficacy of such
supplements in the United States (7).

Numerous products/services promoting weight loss are directly
marketed to individuals wanting to lose weight through supermar-

kets and online purveyors. These products are not regulated by
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the Federal Drug Administration (FDA) like prescription antiobe-
sity medications but rather are treated more leniently as “dietary
supplements.” To comply with the Dietary Supplement Health and
Education Act of 1994, manufacturers of these products cannot
legally claim that a dietary supplement will diagnose, cure, treat, or
prevent a disease, but “structure-function” claims are permitted.
Thus, a supplement can be marketed as having potential benefit to
an organ/body system, thereby implying health benefits (8).
Federal oversight of dietary supplements is modest and in-
sufficient. The Office of Dietary Supplements publishes dietary
supplement fact sheets and an ingredient/label database, funds
analytical research of supplement ingredients, and maintains a
searchable product website (Computer Access to Research on
Dietary Supplements Database) (9). The FDA also monitors for
good manufacturing practices and mandates that new dietary in-
gredients demonstrate safety prior to marketing. Misleading claims
can be prosecuted by the Federal Trade Commission (FTC), but this
is a process of limited impact, given that thousands of products
are continually brought to market, overwhelming FTC’s capacity.
Although these activities may give an appearance of supervision
and surveillance, federal regulations do not authorize the FDA to
evaluate product efficacy prior to sales, nor does the FDA require
product standardization between batches. Some recommendations
have been published to address quality control issues raised in clin-
ical trials of dietary supplements; for example, some products have
been shown to contain inconsistent concentrations of the labeled
dietary supplement, and others have been found to be adulterated
with unsafe, unlabeled, and sometimes banned ingredients (10, 11).
The National Center for Complementary and Integrative Health
has put forth the CONSsolidated Standards of Reporting Trials
(CONSORT) 2010 guidelines to improve randomized controlled tri-
als (RCTs) of dietary supplements (12); however, these recommen-

dations are optional rather than required.

In contrast to the limited approval process for dietary
supplements, the FDA requires rigorous preclinical and clin-
ical studies to approve prescription antiobesity medications
(Figure 1) (13). Moreover, ongoing surveillance continues after
approval. Thus, some prescription antiobesity medications
(e.g., sibutramine) have been withdrawn from the market after
identification of unanticipated adverse events during the post-
marketing phase (14). Ongoing surveillance for adverse safety
outcomes is yet another critical gap that is not part of dietary
supplement regulation.

In this issue of Obesity, members of the Clinical Committee of
TOS examined the evidence surrounding dietary supplements and
other alternative therapies for weight loss (7). More than 20,000
(20,504) citations involving 53 supplements and products were
identified; the quality and efficacy claims of these publications
were examined. Full review of manuscripts was performed for 14
products with at least five published RCTs. Serious methodological
limitations in the design and execution of these studies were found
when compared with FDA requirements for drug evaluation (13)
(Table 1). Despite the poor quality of these studies with high de-
grees of bias, most still failed to show efficacy of the product they
were testing. For each study that showed positive results, still oth-
ers found limited or no weight loss effects or clinically relevant met-
abolic responses. Yet these are the studies that are often used to
support manufacturers' claims of “clinically proven” in their market-
ing. The selection criteria chosen for the full review of dietary sup-
plements and alternative therapies were very permissive, yet only
14 out of 53 products had more than five published RCTs according
to a priori inclusion/exclusion criteria. Several popular and widely
used products (e.g., human chorionic gonadotropin, raspberry ke-
tones, nicotinamide adenine dinucleotide, vitamin infusions) did not
even meet the predefined number of published RCTs to be eligible
for inclusion in the review.

FDA-approved drugs

Phase 1 studies
20-80 healthy volunteers

Determine safety, most
frequent side effects, and
pharmacokinetics

Pre-clinical studies
Animal (multiple species)

studies to assess safety
and efficacy of the
compound

Phase 2 studies
Hundreds of patients

Assess effectiveness compared
with placebo/ different drug,
safety, and side-effects

Phase 3 studies
Thousands of patients

Assess safety and effectiveness in
different populations and at
different dosages

Phase 4 studies
Post-marketing studies
Ongoing monitoring for

safety issues after drugs get
on the markets

Dietary supplements

Pre-clinical studies

Animal (multiple species)
studies to assess safety and
efficacy of the compound

(Not a requirement)

Clinical studies

inform FDA of
Often under 200 subjects the new T
> To Market Iﬁ

To show efficacy and short-
term side-effects

FDA'’s CDER evaluates
efficacy and safety of new
drugs before they can be
sold

N

Manufacturer's

supplement
coming into the
market*

FIGURE 1 Infographic comparing FDA requirements versus the process for dietary supplements. CDER: Center for Drug Evaluation

and Research ensures that drug are effective and health benefits outweigh their known risks. *Manufacturers and distributors of dietary
supplements and dietary ingredients are prohibited from marketing products that are adulterated or misbranded. Generally, the notification
must include information that is the basis on which the manufacturer or distributor has concluded that a dietary supplement containing a
new dietary ingredient will reasonably be expected to be safe under the conditions of use recommended or suggested in the labeling. FDA
is responsible for acting against any adulterated or misbranded dietary supplement product after it reaches the market. However, FDA does
not evaluate efficacy of dietary supplements. Adapted from: US FDA Drug Approval Process Infographic.
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TABLE 1 Comparison of FDA guidance for approval of prescription weight loss medications to studies of dietary supplements evaluated

in systematic review®"

Key criteria Prescription medicines

Study design

Target population and recruitment

trials based on power calculations to establish safety and

criteria groups, and comorbidities).
Sample size
efficacy.
Trial duration >1 year.

Statistical design

Efficacy criteria

Randomized, double-blind, placebo-controlled trials.

Required to be representative of US population (age, BMI, ethnic

Several thousand individuals (24,500) are recruited in phase Il

Rigorous statistical analyses are conducted emphasizing data
transparency. Intention to treat analyses are conducted.

Mean weight loss 25% over placebo group or proportion of

Dietary supplements

Usually unblinded with high degree
of bias.

Young healthy individuals with no
weight-related comorbidities;
BMI lower than average US
population.

Small (often under 200 subjects). No
report of power calculations.

Often few weeks to less than 6 months.

Results often not analyzed or
reported in a standardized
fashion; tendency to publish only
positive findings irrespective of
primary trial objective.

None.

subjects who lose 25% of baseline body weight is 235% in
active drug group and approximately double the proportion
who lose 25% in the placebo group.

Secondary end points of interest

Blood pressure, pulse, lipids, glucose, glycosylated hemoglobin (as

Variable, often none.

indicated), waist circumference, and quality of life.

Publication process

Publications after thorough peer-review process.

Published in low-impact, low-
circulation journals with
unspecified peer review process.

#Adapted from: Food and Drug Administration’s Obesity Drug Guidance Document: A Short History. Colman E. Circulation. 2012;125:2156-2164.

bBased on observations reported by Batsis et al. (7).

Annual sales of dietary supplements for weight loss are booming
with an industry valued at $30 billion worldwide (15), despite subpar
evidence. The use of these products will continue as long as they
are allowed to be marketed with the aforementioned limited federal
oversight and there is a lack of access to evidence-based obesity
treatments. There are numerous obstacles to providing and receiving
care for obesity through appropriate means, including lack of ade-
quate insurance coverage for medical visits, FDA-approved obesity
medications, and surgical interventions, as well as a lack of providers
with expertise in obesity management. The amount reimbursed for
medical services delivered often does not cover the organizational
costs incurred while providing care for patients with obesity within
a multidisciplinary team. This makes the costs of maintaining an obe-
sity management program financially challenging, and the result is a
lack of comprehensive programs across the United States. Until our
public and private health care systems rise to the challenge of provid-
ing appropriate care for patients with obesity, the marketing of these
unproven and readily available dietary supplements will continue. In
the absence of legislative or regulatory changes, it is unlikely that the
predatory “Wild West” of dietary supplements will change.

Our recommendation to clinicians is to consider the lack of evi-
dence for non-FDA-approved dietary supplements and therapies and
guide their patients toward tested weight management approaches.
Public and private entities should provide adequate resources for
obesity management. Finally, we call on regulatory authorities to

critically examine the dietary supplement industry, including their
role in promoting misleading claims and marketing products that

have the potential to harm patients.O
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