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List of Subjects in 21 CFR Part 101

Food labeling, Reporting and
recordkeeping requirements

Therefore, under the Federal Food,
Drug, and Cosmetic Act and under
authority delegated to the Commissioner
of Food and Drugs, it is proposed that 21
CFR part 101 be amended as follows:

PART 101—FOOD LABELING

1. The authority citation for 21 CFR
part 101 is revised to read as follows:

Authority: Secs. 4, 5, 8 of the Fair Packaging
and Labeling Act (15 U.S.C. 1453, 1454, 1455);
secs. 201, 301, 402, 403, 499, 501, 502, 505, 701
of the Federal Food, Drug, and Cosmatic Act
(21 U.S.C. 321, 331, 342, 343, 344, 351, 352, 355,
371).

2. Section 101.71 i3 amended by
adding new paragraph (e} to read as
follows:

§ 101.71 Heaith claims: clalms not
authorized.

- [ » * *

(e} Zine and immune funetion in the
elderly (insert cite and date of
publication in the Federal Register of the
final rule).

Dated: November 4, 1991.
David A. Kessler,
Cominissioner of Food and Drugs.
Louis W. Sullivan, .
Secretary of Health and Human Services.
[FR Doc. 8127163 Filed 11-26-91; 8:45 am}
BILLING CODE 4160-01-M

21 CFR Part 101
{ Docket No. 91N-0103}
RIN 0905-AB67

Food Labeling: Health Claims and
Labet Statements: Omega-3 Fatty
Acids and Coronary Heart Disease

AGENCY: Food and Drug Administration,
HHS.

ACTION: Proposed rule.

SUMMARY: The Food and Drug
Administration (FDA) is proposing not
to authorize the use on foods, including
dietary supplements, of health claims
relating to the asseciation between
omega-3 fatty acids and coranary heart
disease {CHD). FDA has reviewed the
scientific data on this topic and has
tentatively concluded this evidence does
not provide a basis upen which to
authorize such a health claim.
Examination of the epidemiological
research on this topic revealed that the
available studies applied enly to the
censumption of fish, which contain
omega-3 fatty acids, and that it was not
possible to ascribe any effects
specifically to the omega-3 fatty acids.
Examination of data frem clinical
studies revealed that the effects en
blood lipids of fish ails containing
omega-3 fatty acids were primarily a
reduction of blood triglycerides, a blood
lipid variable not considered tc be an
independent risk factor for CHD, but
they had no effect on serum cholesterol,
low-density lipoprotein {LDL)
cholesterol, or high-density lipoprotein
(HDL) cholesterol, the blood lipid
variables most closely associated with
risk of CHD. The scientific data are
ambiguous on the effects of omega-3
fatty acids on blood pressure and other
risk factors for CHD. Finally, the
scientific data reveal unresolved safety
issues: the potential for omega-3 fatty
acids to increase LDL cholesterol of
hyperlipidemics and to worsen conirol
of blood glucese in diabetics.

DATES: Written comments by February
25, 1992. The agency is proposing that
any finat rule that may issue based upon
this proposal become effective 8 months
following its publication in accordance
with requirements of the Nutrition
Labeling and Education Act of 199G.

ADDRESSES: Written comments to the
Dockets Management Branch (HFA-
305}, Foad and Drug Administration, rm.
1-23, 12420 Parklawn Dr., Rockville, MD
20857.

FOR FURTHER INFORMATION CONTACT:
John C. Wallingford, Center for Food
Safety and Applied Nutrition (HFF-265),
Food and Drug Administration, 200 C St.
SW., Washington, DC 20204, 202-245-
0835.

SUPPLEMENTARY INFORMATION:
1. Background

A. The Nutrition Labeling and
Education Act of 1990

On November 8, 1990, the President
signed into law the Nutrition Labeling
and Education Act of 1890 {Pub. L. 101~
535) (the 1990 amendments), which
amends the Federal Food, Drug, and
Cosmetic Act {the act). The 1990
amendments, in part, authorize the
Secretary of Health and Human Services
(the Secretary), and by delegation, FDA,
to issue regulations authorizing nutrient
content and health claims on the label
or labeling of foods. With respect to
health claims, the new provisions
provide that a product is misbranded if
it bears a claim that characterizes the
relationship of a nutrient to a disease or
health-related condition, unless the
claim is made in acoordance with the
procedures and standards established
under section 403{r} (i) (B) of the act {21
1.5.C. 343(r} {1) (B)).

Published elsewhere in this issue of
the Federal Register is 8 proposed rule
to establish general requirements for
heaith claims that characterize the
relationship of nutrients, including
vitamins and minerals, herbs, and other
nutritional substances (referred to
generally as "“substances”) to a disease
or health-related condition on food
labels and in labeling. In this companion
document, FDA has tentatively
concluded that such claims would only
be justified for substances in dietary
supplements as well as in conventional
foods if it determines, based on its
review of the totality of the publicly
available scientific evidence {including
evidence fram well-designed studies
conducted in a manner which is
consistent with generally recognized
scientific procedures and principles),
that there is significant scientific
agreement, among experts qualified by
scientific training and experience to
evaluvate such claims, that the claim is
supported by such evidence.

The 1990 amendments also require
(section 3(b){1}{A)Mii). (B)(1)ANiv), and
{b){1){a}{x}) that within 12 months of
enactment, the Secretary shall issue
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proposed regulations to implement
section 403(r) of the act {21 U.S.C.
343(r)). and that such regulations shall
determine, among other things. whether
claims respecting 10 topic areas.
including omega-3 fatty acids and heart
disease, meet the requirements of the
act. The 1990 amendments defined the
subject topic area as the relationship
between omega-3 fatty acids and heart
disease, without defining heart disease.
For the purpose of this document, heart
disease is considered to be CHD,
defined in the International
Classification of Diseases as ischemic
heart disease and related diseases, most
notably heart attacks (Ref. 33). In this
document, the agency will consider
whether a claim on food or food
products, including conventicnal foods
and dietary supplements, about the
relationship between omega-3 fatty
acids and CHD, would be justified under
the standard and criteria proposed in
the companion document entitled “Food
Labeling: General Requirements for
Health Claims for Food.”

B. Public Health Aspects
1. Coronary Heart Disease

Cardiovascular disease (disease of the
heart or blood vessels) is a major public
health problem in the United States.
Cardiovascular diseases, primarily CHD
and stroke, kill nearly as many
Americans as all other diseases
combined. Cardiovascular disease is
also among the leading causes of
disability. These facts hold despite the
fact that over the past 15 years, the
death rate for cardiovascular disease
has declined dramatically: 35 percent for
all cardiovascular diseases, 40 percent
for CHD, and more than 50 percent for
stroke {Ref. 36). Changes in lifestyles,
risk factor reduction, and medical
intervention were major contributors to
this decline (Ref. 36).

CHD (disease of the arteries supplying
blood to the heart muscle) is generally
considered to be the most common, the
most serious, and the earliest form of
cardiovascular disease, frequently
producing symptoms and health
problems in middle-aged adults (Ref.
115). Despite a declining death rate from
CHD since the mid 1980’s, CHD still
accounts for more deaths than any other
disease or group of diseases (Ref. 34).
More than 1.25 million heart attacks
occur each year (two-thirds occur in
men), and more than 500,000 people die
as a result (Ref. 34). Significant degrees
of CHD without easily detectable
symptoms are also very common in the
United States (Refs. 36 and 37). Thus the
total affected population is considerably
higher than the statistics on death and

iliness would indicate. In addition to its
impact on the nation's health, CHD costs
the U.S. economy over $50 billion
annually (Ref. 37).

Because of the importance of
cardiovascular disease, including CHD.
as a public health problem,
identification of modifiable risk factors
has received considerable research and
public health policy attention since the
early part of this century. Fatty streaks
and cholesterol were identified many
years ago as prominent components of
the blood vessel (arterial) lesions whose
buildup caused a narrowing or blockage
of the blood flow to the heart (Ref. 36).
Following those early observations, a
large base of scientific evidence has
accumulated on the relationship of
different types of dietary fats to the risk
of CHD. Based on the weight of the
scientific evidence now available.
virtually all recent dietary guidelines for
Americans, whether from the Federal
government or from the health
profession community, have noted the
high dietary fat intake by the U.S.
population and also the strong
association of diets high in fat.
particularly saturated fat, and
cholesterol with increased risk of CHD
(Refs. 34, 36, and 115).

An elevated blood cholesterol level
has been implicated as a factor in the
development of atherosclerosis
(inadequate circulation of blood to the
heart due to narrowing of the arteries). a
major contributor to CHD. In
atherosclerosis, a buildup of solid
material in and on the walls of blood
vessels occurs that restricts the flow of
blood. This material, referred to as
“plaque,” usually contains an
appreciable amount of chelesterol.

For many individuals, there appears
to be a correlation between the severity
of the plaque deposits and the levels of
cholesterol in the blood. Furthermore, it
is now established that a particular
fraction of blood cholesterol, that
associated with LDL, conveys an
increased risk of atherosclerosis, while
cholesterol associated with a different
lipoprotein, HDL, conveys reduced risk
of atherosclerosis and CHD (see
companion document on health claims
for cardiovascular disease and lipids.
published elsewhere in this issue of the
Federal Register). The relationship
between atherosclerosis and very low-
density lipoproteins (VLDL),
independent of LDL, is not clear (Refs.
35, 36, and 115}.

There does not appear to be a strong
relationship between atheroscierosis
anu blood triglycerides (another type of
blood lipid, although not a fraction of
blood cholesterol). Any relationship

between blood triglycerides and CHD
found in studies disappears once the
blood cholesterol components known to
be related to CHD are taken into
account (Refs. 4, 35, 36, and 115). A
National Heart, Blood, and Lung
Institute consensus conference is
planned for the beginning of 1992 to
reexamine the relationship between
blood triglycerides, HDL, and CHD.
Many questions about the buildup of
plaque remain unanswered, however,
including why plaque deposits are
formed and to what extent the
consumption of individual dietary
components influence blood cholesterol
levels.

2. Omega-3 Fatty Acids

Omega-3 fatty acids are lipids (fats)
consisting of polyunsaturated fatty acids
with three or more double bonds. The
differences between saturated fatty
acids and unsaturated fatty acids are
discussed in the document on nutrient
content claims on fat, saturated fat, and
cholesterol published elsewhere in this
issue of the Federal Register. Their
unique characteristic is the location of
the first double bond, which occurs at
the third carbon from the methyl (or
omega) end of the fatty acid. The family
of omega-3 fatty acids includes linolenic
acid (18 carbons, 3 double bonds), which
is found predominantly in plant oils, and
eicosapentaenoic acd (EPA, 20 carbons,
5 double bonds) and docosahexaenoic
acid (DHA, 22 carbons, 6 double bonds),
which are found in fish and other marine
animals. Linolenic acid is a precursor of
the two longer chain omega-3 fatty
acids, However, not all linolenic acid is
converted to EPA or DHA. Omega-3
fatty acids cannot be synthesized in
humans from other classes of fatty
acids. Thus, they must be supplied by
dietary sources.

The most common food source of
longer chain omega-3 fatty acids is fatty
fish, such as salmon and mackerel (Ref.
83). Another important dietary source of
omega-3 fatty acids in the United States
is chicken that have been fed fish meal.
Bulk and encapsulated preparations
enriched with omega-3 fatty acids are
now available in the United States.

3. Relationship of Omega-3 Fatty Acids
and CHD

Although polyunsaturated fatty acids
other than omega-3 fatty acids may
affect the risk of CHD, the 1990
amendments direct FDA to consider the
relationship of omega-3 fatty acids to
CHD {section 3 (b) (1) (A} (x) of the 1990
amendments}). Most of the relevant
research testing the hypothesis that
omega-3 fatty acids reduce the risk of
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CHD bac ‘\ebn l‘nnﬂu!‘!ed lclna fich ar

fish oils rich in EPA and DHA because
these particular fatty acids are known to
have physiological effects. For this
reason omega-3 fatty acids are defined
as EPA and DHA in this document.
Other omega-3 fatty acids related to
EPA and DHA are not generally found
in amounts as high as EPA and DHA,
and their activity is thought to be via
metabolism to EPA or DHA.

Two major mechanisms have been
hypothesized for beneficial effects of
omega-3 fatty acids, reduction in
atherosclerosis and decreased formation
of blood clots (thrombosis) either
because of increased coagulation times
or with concomitant increased

digsolution of clots that mav be formed,
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Much of the data on omega-3 fatty
acids has been collected in populations
with risk factors for CHD, including high
dietary saturated fat, hyperlipidemia
(high blood cholesterol or triglycerides),
high blood pressure, tobacco smoking,
stress, and sedentary lifestyle.

A reduction in risk of CHD following
consumption of foods that contain
omega-3 fatty acids is not sufficient to
support a relationship between omega-3
fatty acids and CHD, because foods that
contain omega-3 fatty acids contain
many other substances that may affect
the risk of CHD. Furthermore,
consumption of foods rich in omega-3
fatty acids may displace olher foods
from the diet that contain dietary
components related to CHD. To
establish a relationship between omega-
3 fatty acids and CHD, any observed
effect must be shown to be specifically
from the specific omega-3 fdtty acid
component of the food.

C. Omega-3 Fatty Acids: Regulatory
History

In the Federal Register of July 31, 1986
(51 FR 27461), FDA published a notice of
the filing of a petition seeking
affirmation that the use of menhaden oil
and partially hydrogenated menhaden
oil as direct human food ingredients is
generally recognized as safe (GRAS). In
the Federal Register of September 15,
1989 (54 FR 38219), FDA affirmed that
hydrogenated and partially
hydrogenated menhaden oil are GRAS
(21 CFR 184.1472) for use as an edible fat
or oil, as defined in 21 CFR 170.3(n) {12).
The agency has not yet acted on the
GRAS status of the use of
nonhydrogenated menhaden oil.

In recent years, fish oil products
bearing claims for beneficial
cardiovascular effects appeared in the
marketplace. In 1988, FDA issued
regulatory letters concluding that claims
for cholesterol-lowering properties of
fish oil supplements were drug claims,

1ce of support
the clalms (Ref 45] In response, the
industry contended that the claims on
fish oil supplements were not intended
to be drug claims but were intended to
comply with FDA's proposed rule on,
health messages (52 FR 28843, August 4,
1987), subsequently withdrawn and
reproposed (55 FR 5176, February 13,
1990). Although additional information
was submitted in support of these health
messages (hereinafter referred to as
health claims), FDA informed the
industry in 1990 that the additional data
were not adequate to support the claims,
because of the preliminary nature of the
evidence and because of unresolved
safety concerns (Ref. 48). In an advance

i H hlichad
notice of proposed rulemaking published

in the Federal Register of August 8, 1989
(54 FR 32610), FDA requested comments
on, among other things, how to
reasonably permit the use of claims on
food labels linking food components to
the risk of chronic diseases. The agency
did not, however, specifically mention
the topic of omega-3 fatty acids and
CHD.

D. Evidence Considered in This Review

The agency has reviewed all relevant
scientific evidence relating to omega-3
fatty acids and CHD, The scientific
evidence reviewed by the agency
included recent comprehensive reviews
and recommendations of the Federal
government: “The Surgeon General’s
Report on Nutrition and Health™ (Ref.
34); the National Institutes of Health's
National Cholesterol Education Program
(NCEP) Report on *“Detection,
Evaluation and Treatment of High Blood
Cholesterol in Adults” (Ref. 35); and the
NCEP Report "“Population Strategies for
Blood Cholesterol Reduction” (Ref. 36).
Other comprehensive reports were also
reviewed: the National Academy of
Sciences 1989 Report “Diet and Health:
Implications for Reducing Chronic
Disease Risks” (Ref. 115); the 1986
FASEB report on “Review of the
Epidemiological and Clinical Evidence
on the Role of Omega-3 Fatty Acids in
Health and Disease” (Ref. 83); the 1989
Mitre Report on “Health Effects of
Refined Menhaden Qil” (Ref. 72); and
the 1991 FASEB report on
*“Cardiovascular Effects from Omega-3
Fatty Acids” (Ref. 100). The agency
updated the conclusions reached by
these documents by reviewing all
human studies published subsequent to
these documents and all new review
articles (Refs. 10, 21, 82, 84, 89, 91, 111,
112, 127, 161, and 162). However,
surveys and cross-sectional or
prospective studies, other than
intervention studies, that had been
published before 1988, which were used

reldtlonshlp between omega-3 fatty
acids and CHD, were also reexamined.
Animal studies were considered to the
extent that they clarified human studies
or suggested possible mechanisms of
action.

E. Comments Received in Response to
FDA Request for Scientific Data and
Information

To ensure that its review was
complete, in the Federal Register of
March 28, 1991 (56 FR 12932), FDA
requested scientific data and
information on the 10 topics, including
omega-3 fatty acids and CHD, identified
by section 3 (b) (1) (A) of the 1990
amendments. The agency received a
total of 15 comments in response to this
request. All relevant scientific
information submitted was considered
in the FDA scientific summary.

One comment was from a private
citizen, who submitted a computer
search of medical literature.

Three comments were from
professional organizations, informing
FDA of their position on health claims.
A comment from the Association of
Food and Drug Officials expressed
concern that there be significant
scientific agreement for any claim and
enumerated steps to protect against
unfounded claims. A comment from the
Association of State and Territorial
Public Health Nutrition Directors urged
that the amount of nutrients in the total
daily diet be an important consideration
and expressed concern that labels might
contain too much information to be
helpful to the consumer. One comment
from the American Health Foundation
dealt with the relationship between
omega-3 fatty acids and cancer. This
comment is outside the scope of the
rulemaking.

The Government of Canada stated
that under Canadian law, proposed
health claims regarding heart disease
would be considered drug claims.

Ten comments (including one book)
were submitted by professional or trade
organizations for food/food supplement
manufacturers or individual food or
supplement manufacturers. One
comment from a chemical manufacturer
provided information regarding the
requirement for vitamin E when
supplemental omega-3 fatty acids are
consumed. Three comments from
manufacturers or distributors of dietary
supplement products and one trade
organization for dietary supplement
products commented on approaches for
regulating health claims. Five comments
from trade organizations, food
manufacturers, or manufacturers/
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distributors of dietary supplement
products described properties of omega-
3 fatty acids and provided bibliographic
information for scientific information of
the topic. One supplement manufacturer
provided a listing of proposals for
research on omega-3 fatty acids and an
unpublished paper on the utility of fish
oils in providing dietary omega-3 fatty
acids. One comment from a trade
organization included a copy of
proceedings of an international
conference on the effects of omega-3
fatty acids on bleeding. No original data
about the effects of omega-3 fatty acids
on CHD were presented in any
comment. The information submitted
will be considered in the agency’s
discussion of the relevant scientific
evidence.

11. Review of the Scientific Evidence
A. Federal Government Documents

*The Surgeon General’s Report on
Nutrition and Health” (Ref. 34)
described studies that correlated
increased fish intakes with reductions in
risk of CHD, while noting that not all
studies found a relationship. Regarding
plasma lipids, the report stated that
diets rich in omega-3 fatty acids:

* * * generally showed variable reductions
in total cholesterol and LDL cholesterol. In
some cases, LDL increased; HDL levels were
either unchanged or increased * * * The
most consistent effect has been a reduction in
triglyceride and VLDL.

The report acknowledged the
significance of research into the
relationship between omega-3 fatty
acids and CHD but did not make any
specific recommendations regarding the
consumption of omega-3 fatty acids.
Additionally, the report cautioned that
the benefits in the cited studies had not
been shown to be attributable to omega-
3 fatty acid intake and could be from
some other factor associated with fish
consumption.

A similar position was taken by the
NCEP of the National Institutes of
Health (Ref. 35):

* " * There is little evidence that omega-3
faity acids are useful for reducing LDL-
cholesterol levels. Although it has been
postulated by some that they will reduce the
risk for CHD, this has not been established.
Furthermore, it is not known whether long-
term ingestion of these fatty acids will lead to
undesirable side effects. The use of fish-oil
capsules as a supplement in a therapeutic
diet for high-risk cholesterol levels is not
recommended here ¢ * *

(Ref. 35, p. 33).

Furthermore, this NCEP document
distinguished reported protective effects
of fish consumption from alleged

Jo=

protective effects of omega-3 fatty acids
from fish:

* * ¢ Consumption of omega-3 fatty acids
should be differentiated from that of fish.
Some fish are rich in omega-3 fatty acids
while others are not. Epidemiological data
suggest that frequent consumption of fish of
any type, seemingly independent of omega-3
fatty acids, is associated with reduced CHD
risk. Whether this is true or not, fish can
serve as a useful substitute for meats that are
richer in saturated fats, * * *

{Ref. 35, p. 33).

The NCEP's Expert Panel on
Population Strategies for Blood
Cholesterol Reduction {Ref. 35) did not
comment on the relationship between
omega-3 fatty acids and CHD but like
the two other reports above, noted that:

* * * Supplementation of the diet with
omega-3 polyunsaturates, without altering the
intake of saturated fatty acids, does not
cause a lowering of LDL-cholesterol. * * *
{Ref. 35, p. 38).

“The Surgeon General's Report on
Nutrition and Health” (Ref. 34) and the
NCEP reports encouraged consumption
of fish, but none found adequate
evidence that omega-3 fatty acids could
reduce the risk of CHD. Further, the
NCEP Reports (Refs. 35 and 36)
specifically did not recommend fish oil
supplements and cited the lack of
evidence of beneficial effects and long-
term safety and undesirable side effects.

B. Other Beports

The National Academy of Sciences
{NAS) Committee on Diet and Health
noted that reports of low rates of CHD
among Greenland Eskimos, which
provided the basis for interest in a
possible relationship between omega-3
fatty acids and CHD, were poorly
documented. The NAS cited eight major
reviews and numerous individual papers
on the effects of omega-3 fatty acids on
plasma lipids and lipoproteins and cited
the indepth review of Herold and
Kinsella (Ref. 87) on eicosanoid effects
of EPA and DHA on hemostasis and on
metabolism of omega-3 fatty acids. NAS
concluded that:

* * * Their [omega-3 fatty acids] effects on
LDL cholesterol vary, and data on the long-
term health effects of large doses on omega-3
polyunsaturated fatty acids are limited.
Limited epidemiologic data suggest that
consumption of one or two servings of fish
per week is associated with a lower CHD
risk, but the evidence is not sufficient to
ascertain whether the association is causal or
related to the omega-3 polyunsaturated fatty
acid content of fish.

The NAS Committee went on to
recommend that omega-3 supplemeats
should not be used, stating:

* * * Although consumption of fish one or
move times a week has been associated with

a reduced risk of coronary heart disease, the
committeé does not recommend the use of
concentrated fish oil supplements, because
there is insufficient evidence that they are
beneficial and the absence of long-term
adverse effects has not been established.

In 1986, FDA contracted with the Life
Sciences Research Organization (LSRO)
of the Federation of American Societies
for Experimental Biology (FASEB) to
review the evidence for the role of
omega-3 fatty acids in health and
disease (Ref. 83). The report concluded
that fish consumption provided:

* * * gome degree of protection against the
development of cardiovascular disease. Most
studies have found an inverse relationship
between fish consumption and coronary
heart disease mortality. The omega-3 fatty
acids in fish have been presumed to be
responsible for these effects, but whether
other compounds in fish may be involved
remains 1o be determined.

The LSRO report also concluded that:

* * * Clinical trials of the use of omega-3
fatty acids to reduce serum lipid levels in
patients with various genetic and induced
hyperlipidemias have generally been positive,

apparently meaning triglycerides and
VLDL, given the full text of the report.
The LSRO report also cautioned that:

* * * Animal studies indicate the potential
for several deleterious effects. Toxicological
evaluation of products containing these fatty
acids, especially fish oil concentrate and
derivatives, is needed.

FDA contracted for another report by
the Mitre Corporation to define health
effects of refined menhaden oil, a rich
source of omega-3 fatty acids. This
report [Ref. 72) identified major effects
of omega-3 fatty acids as alterations in
production of various bioactive
compounds, increased bleeding (with
particular concern for various bleeding
conditions such as childbirth, ulcers,
hemophilia, and menstruation}, reduced
pletelet aggregation, and attenuation of
inflammatory response. It also noted
that effects on blood lipids other than
triglycerides were not clearly
established.

A second LSRO report contracted by
FDA as part of FDA’s information
gathering effort divided the topic into
six areas: Hypertension; thrombosis; the
growth of the atherosclerotic plaque;
hyperlipidemia and lipoprotein
disorders; diabetes mellitus; and clinical
trials in coronary patients. Brief
synopses of selected scientific reports
were presented In each section,
followed by a summary of the full report
and conclusions. LSRO concluded that
there may be a decrease in total
cholesterol and LDL concentrations
without HDL being decreased but did
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not explain how these conclusions were
reached (Ref. 100). It concluded that
there was an effect of omega-3 fatty
acids on the development of the
atherosclerotic plaque but cited only
animal studies as evidence. It concluded
that omega-3 fatty acids affect platelet
function but did not provide evidence
that the altered platelet function would
or would not reduce the risk of CHD in
humans. It described an effect of omega-
3 fatty acids on blood pressure but did
not distinguish between healthy and
hypertensive subjects. Finally, it
concluded that there was a basis in
international epidemiological findings
for a relationship between fish
consumption and CHD but did not
demonstrate that the omega-3 fatty
acids in fish were the components
responsible for the association.

In summary, omega-3 fatty acids were
considered separately from total fat and
polyunsaturated fat by the Federal
government and other comprehensive
reports, because these fatty acids may
produce protective effects on CHD.
None of these documents except the
LSRO report found the evidence for a
relationship between omega-3 fatty
acids and CHD to be persuasive.

C. Review of the Scientific Literature
1. Evidence Reviewed

A number of human studies have been
reported since publication of the Federal
government and other comprehensive
reports described above. FDA
conducted a thorough review of the
literature published between January
1988 and August 1991 and found
numerous research papers directly and
indirectly related to the topic.

The criteria that the agency used to
select pertinent papers for its review
were: (1) Presentation of primary data
and adequate descriptions of study
design and methodologies sufficient to
allow an evaluation of the quality and
relevance of the study, (2) availability in
English, (3) a quantitative estimate of
the amount of omega-3 fatty acids used,
and (4) quantitative data on CHD or a
marker associated with CHD. In general,
FDA considered randomized, double-
blind, placebocontrolled trials to be
more valuable than other types of
human studies because they were less
susceptible to bias, and because they
allowed inference about specific effects
of omega-3 fatty acids.

Epidemiologic evidence for an
association between omega-3 fatty acids
and heart diseas.. is of two types,
descriptive and aualytical. Descriptive
epidemiology studies include
correlational studies in which grouped
population data are examined.

Analytical epidemiology studies
examine exposure and outcome in the
same individual. These include cross-
scctional studies in which dietary
exposure (e.g., fish consumption) is
measured at a single point in time and
compared to a health outcome such as
CHD, prospective studies in which
dietary exposure is measured at the
beginning of the study and the subjects
are followed over time to compare
exposure and health outcome, and
intervention studies.

The criteria used in evaluating
epidemiological studies included the
following: {1) The reliability and
accuracy of the methods used in food
intake analysis and measurement of
disease endpoints, (2) the choice of
control subjects (e.g., hospital-based
versus population-based), (3) the
representativeness of subjects, (4) the
control of confounding factors in data
analysis, (5) the potential for
misclassification of individuals with
regard to dietary exposure or disease
endpoints, (6) the presence of recall bias
and interviewer bias, and (7) the degree
of compliance and how compliance was
assessed.

FDA evaluated the weaknesses and
strengths of individual studies (see
“Assessment” column of Tables 1 and
2). It then assessed the strength of the
overall combined evidence (e.g.,
epidemiologic studies including clinical
trials and animal studies), taking into
account the strength of the association,
the consistency of findings, specificity of
the association, evidence for a biological
mechanism, and presence or absence of
a dose-response relationship. FDA’s
conclusions reflect the strength of the
data and consistency of the results.

FDA considered encapsulated fish oils
concentrated in omega-3 fatty acids to
be a valid test material because such
use provided some basis to find that the
component responsible for observed
effects was the omega-3 fatty acids. The
agency also gave greater weight to
studies in which compliance was
documented with a biological marker of
treatment, e.g., plasma or tissue
phospholipid content of EPA and DHA,
when measurements demonstrated
internal validity of the study, and when
the amount of omega-3 fatty acids in the
total diet was assessed than to studies
that were not as carefully done. FDA
considered the level of dietary intake of
omega-3 fatty acids used in a study,
because the agency considered it
important that if this substance is to be
considered to be a food, intake levels
should be consistent with an amount
that could be consumed in a normal diet.

While FDA considered studies using
healthy populations to be the most

relevant to the issue, it also considered
studies in subpopulations with CHD or
risk factors for CHD. FDA extrapolated
positive results from at-risk populations
cautiously, however. While FDA
assumes that the same mechanism of
CHD risk is affected by omega-3 fatty
acids in both high risk and generally
healthy populations, the agency believes
that the high risk population may be
more sensitive to showing an effect.
When it did make extrapolations. FDA
considered it essential that data
showing the same effect in the general
population were also available.

FDA evaluated the weaknesses and
strengths of individual studies reviewed
(Tables 1 and 2). FDA then assessed the
strength of the overall combined
evidence (e.g., epidemiologic studies and
animal studies) in light of five factars,
strength of association, consistency of
findings, specificity of the association,
presence or absence of a dose-response
relationship, and biologic plausibility of
an association. ’

2. Epidemiologic Evidence

a. Correlational and cross-sectional
studies. A protective effect EPA and
DHA on the development of CHD was
hypothesized based on data comparing
rates of heart disease among Greenland
Eskimos and Danes (Ref. 39).
Greenlanders residing in Greenland had
approximately tenfold lower death rates
from ischemic heart disease than
Greenlanders who had migrated to
Denmark. Dietary factors were
hypothesized to explain this difference.
Compared to immigrant Greenlanders
living in Denmark, those living in
Greenland consumed comparable
amounts of total fat but ate less than
half the saturated fat; over 50 percent
more monounsaturated and
polyunsaturated fat; and nearly five
times the amount of omega-3 fatty acids.
However, since whale blubber and seal
{also sources of omega-3 fatty acids}
were consumed by the Greenlanders
much more frequently than fish,
components of the Eskimo diet other
than omega-3 fatty acids may be
important determinants of CHD risk.

Three studies found an inverse
relationship between fish consumption
and CHD, from rural Japanese, urban
Japanese, Japanese Americans, and
Caucasian Americans (Ref. 76) and
among various Japanese communities
(Refs. 68 and 75).

However, other similar studies have
not found a relationship between fish
consumption and CHD. An international
correlational study found only a modest
association between fish consumption
and CHD mortality across widely
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different populations (Ref. 23), and when
other dietary variables were controlled,
the relationship was no longer apparent.
CHD mortality in two provinces in
Canada was not correlated to per capita
fish intake in those provinces (Ref. 74),
nor was a correlation found in two
Norwegian communities (Rel. 141) with
different fish consumption.

b. Prospective studies. A prospective
study of 852 men found that an average
consumption of 30 grams (g) of fish per
day over a 20-year period reduced the
risk of CHD by more than 50 percent
(Ref. 87). Two reports from the United
States also found a beneficial effect
attributable to fish consumption (Refs.
38 and 137).

Other studies in Honolulu {Ref. 25)
and Norway {Ref. 158) did not find any
relationship between fish consumption
and risk of CHD. Also, a study from
Sweden (Ref. 113) reported an effect, but
it was not statistically significant. These
nonintervention epidemiologic studies
are summarized in Table 1.

One type of evidence that would
support a causal relationship between
two factors is a dose-response
relationship, where the degree of effect
of an active component is related to the
amount of the component. In those
studies that reported a protective effect
of fish consumption on CHD, each found
the effect was related to the amount of
fish consumed (Refs. 87 and 137). One
study related the risk to the calculated
amount of omega-3 fatty acids in the
diet (Ref. 38). The effect of fish
consumption on CHD is seen with small
amounts of fish (i.e., about 30 g per day
(g/day)), and therefore, small amounts
of omega-3 fatty acids (Ref. 88). The
results from these studies are viewed by
FDA as ambiguous. Not all the studies
found a relationship between
consumption of fisn containing omega-3
fatty acids and CHD. Only one study
related the protective effect to the
calculated amount of dietary omega-3
fatty acids rather than to consumption
of fish (Ref. 38). Other dietary variables
known to be related to CHD were also
correlated with fish consumption in
these studies. For example, in the
prospective study of 852 men (Ref. 87), a
number of oluer dietary variables that
may indeper dently be related to the risk
of CHD were also related to fish
consumption, In this :tudy, men who
consumed the largest amounts of fish
also consumed significantly more
alcohol and monounsaturated and
polyunsaturated fatty acids than men
who did not eat fish. Thus, dietary
factors associated with fish intake other
than omega-3 fatty acids may account
for the observed positive correlations.

Furthermore, the estimated content of
omega-3 fatty acids in the amount of fish
reported to be protective against CHD is
very low, 5o low that their level calls
into question whether the omega-3 fatty
acids in fish are the component
responsible for the reported protective
effect. Also, the dose-response
relationships reported differ somewhat.
In Kromhout et al. most of the reduction
in risk occurred when only 1 to 14 g/day
of fish were consumed (about 0.3 g EPA
plus DHA]} (Ref. 87). In contrast, the
study that related CHD risk to estimates
of omega-3 fatty acids consumed (rather
than fish)} found the effect was
pronounced only among those who
consumed the greatest amount of
omega-3 fatty acids, 0.66 g/day on
average {Ref. 38).

Finally, in the studies in which 20- or
25-year mortality from CHD was related
to fish consumption {Refs. 87 and 137),
dietary data were collected only during
the first year of the study. Thus, these
studies do not distinguish between a
protective effect of fish consumption at
an early point in life and an effect from
chronic fish consumption. The shorter
duration followup Multiple Risk Factor
Intervention Trial (MRFIT) study .
estimated dietary consumption from 24-
hour recall data collected approximately
yearly over the 6-year followup and
supports that continued consumption of
omega-3 fatty acids, rather than simply
early life consumption of fish, has a
protective effect (Ref. 38).

Overall, these studies are considered
to be ambiguous because they are not
capable of distinguishing the effects that
are specific to omega-3 fatty acids from
those that are related to fish
consumption.

c. Intervention studies. Although
experimental trials are considered to be
the most useful to infer causal
relationships, only one study of this type
has been completed on omega-3 fatty
acids and CHD (Ref. 16). The study was
conducted among 2,033 male survivors
of previous heart attacks who were
advised to increase their consumption of
fish and of fiber and to decrease fat
intake. All combinations of these three
types of advice were given. Another
group, serving as a control, received no
advice at all. Mortality was assessed
over the following 2 years. Those
subjects who were advised to increase
fish consumption had a 29 percent lower
death rate, atiributable entirely to
deaths from CHD, than subjects advised
to increase fiber or decrease fat
consumption but not advised to increase
fish consumption. However, the rate of
occurrence of a second heart attack was
not different between the fish-advice

and nonfish-advice groups. Fish
consumption was measured by a dietary
questionnaire in a subset of subjects in
the fish-advice group. The amount of
fish reported by Burr et al. to be
protective was modest, approximately
200 to 400 g fish per week (Ref. 16).

Some {14 percent) of the men at 6
months into the trial, and more {22
percent) at the end of the 2-year trial,
consumed encapsulated fish oil rather
than the prescribed amount of fish (300 g
per week, or about 2.5 g EPA per week).
However, separate data for the fish
consumers and fish oil consumers were
not presented, so the effects of fish oils
cannot be compared to the effects of fish
consumption. No dose-response analysis
was performed, and uno biochemical data
were reported documenting the
ingestion and incorporation of omega-3
fatty acids. Data were not reported on
the effects of advice about fish
consumption on markers of CHD, i.e.,
serum cholesterol (although it was noted
that the fish-advice group had increased
total serum cholesterol at 6 months and
unchanged total cholesterol after 2
years), making it difficult to put the
results of this study into context of other
studies reporting similar data.

3. Evidence Relating Omega-3 Fatty
Acids to Intermediate or Surrogate
Markers of CHD

Most information about the effects of
omega-3 fatty acids on CHD has beern
derived from clinical trials using
concentrated fish oils enriched in EPA
and DHA and, in some cases, in purified
methyl or ethyl esters of EPA and DHA.
These studies have not measured
occurrence of heart attack or CHD) death
as an endpoint but instead used
surrogate markers for CHD, e.g., serum
lipids, blood pressure, measures of
clotting, and clot dissolution. While
these markers are limited in their ability
to predict CHD, they are easily
measured and provide important
information about intermediates in the
disease processes. The amount of
omega-3 fatly acid intake in studies
usir:g fish oils is usually greater than the
amount of omega-3 fatty acids in fish
diets associated with reduced risk of
CHD.

The clinical effects of omega-3 fatty
acids from fish oils are generally
evaluated relative to two categories:
Effects on atherosclerosis and on blood
lipids closely correlated with
atherosclerosis, and effects on
thrombosis {aggregation of blood
platelets and fibrin leading to blood ciot
formation) and hemostasis (the arrest of
bleeding). However, there are other
potential effects of omega-3 fatty acids
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that could affect risk of CHD that alse
require evaluation, e.g., whether omega-
3 [atty acids reduce blood pressure.
Table 2 is a summary of data from
clinical trials published since 1987.

a. Atherosclerosis—i. Blood fipids.
The effects of fish oils and high fish
diets on blood lipids have been studied
because such effects, if demonstrated,
would represent a mechanism by which
omega-3 falty acids could reduce risk of
CHD. Although seme studies of high fish
diets reported reductions of serum
cholesterol and LDL and VLDL
cholesterol, these studies also involved
substantial changes in other components
of the diet, primarily the replacement of
saturated fat with unsaturated fat {Refs.
17, 62, and 117). Thus, the effects could
not be definitively attributed to omega-3
fatty acids. Most recent studies have
used fish oil supplements containing
omega-3 fatty acids rather than fish and
have used a placebo containing
alternate polyunsaturated fatty acids in
an attempt to avoid confounding effects
of other diet components.

The predominant blood lipid effects of
fish oils in normal subjects, in
subpopulations with diseases or medical
conditions associated with increased
risk of CHD, and in subjects with
diagnosed CHD are decreased plasma

riglycerides and VLDL which is rich in
triglyceride and cholesterol. However,
these blood lipids are not generally
considered independent risk factors for
CHD (Refs. 35, 36, and 115). The effects
on total cholesterol, LDL cholesterol,
and HDL cholesterol have been
variable.

Most studies of normal, healthy adults
show no significant effect that can be
specifically attributed to fish oil on
serum total cholesterol, LDL, or HDL
cholesterol (Refs. 9, 14, 15, 17, 20, 24, 31,
43, 48, 49, 53, 54, 59, 73, 98, 99, 104, 109,
146, 150, 156, and 166). Only four of
these studies were carried out in a
randomized, double-blinded, placebo-
controlled design {Refs. 6, 24, 54, 73, and
166), although other studies either
randomized the subjects (Refs. 9, 14, 49,
and 54) or matched test subjects and
controls [Refs. 15, 20, 31, and 156). Some
used a crossover design (Refs. 14 and
17). Some studies reported no effects of
fish oils or used relatively small
numbers of subjects, and may not have
had sufficient statistical power to detect
a difference (Refs. 15, 24, 31, 48, 58, 99,
104, and 146). Two studies used fish as
the source of omega-3 fatty acids (Refs,
17 and 156) which does not provide a
basis on which to separate the effects of
omega-3 fatty acids from the effects of
other components of fish or on which to
separate the effects of polyunsaturated

fatty acids from the effects of omega-3
fatty acids. The studies ranged in
duratien from only 3 weeks of treatment
to 12 weeks.

The studies with the most rigorous
design and largest number of subjects
found that supplementation with fish
oils, or increasing dietary fish
consumption, resulted in decreased
bleod triglycerides among normal,
healthy subjects {Refs. 9, 49, 54, and
156). The only studies among normal
subjects where no decrease in
triglycerides was found either used very
small deses in a small numbers of
subjects {Croset et al. 1990 used 100 mg
EPA/d in 8 subjects; Lox 1990b used 800
mg EPA plus DHA/d in 9 subjects), or
the decrease was marked but not
statistically significant (Refs. 99 and 73}.

The studies with the most rigorous
design and largest number of subjects
also found that there was no effect of

fish oils on total serum cholesterol {Refs.

6, 9, 14, 49, 54, 73, and 166}. The only
study reporting decreased total
cholesterol fed 30 to 40 percent of
calories from fish oil, confounding
effects of omega-3 fatty acids and
polyunsaturated fatty acids {(Ref. 59).

These same studies found no change
in LDL cholesterol, except that Fumeron
et al. {1991) reported increased LDL
cholesterol. Similarly, most studies did
not find a significant effect on total HDL
cholesterol (Refs. 6, 8, 14, 31, 54, 73, and
166). Flaten et al. {1990) and Takimoto et
al. (1989) reported a decrease in total
HDL cholesterol at 6 weeks of
supplementation, but these studies used
relatively high doses {7.7 g EPA plus
DHA/d and 8.2 g EPA plus DHA/d,
respectively). Neither study controlled
for polyunsaturated fatty acids.
Compared to saturated fat diets, fish
diets may reduce HDL cholesterc! (Ref.
17), although an increase in HDL
cholesterol was reported after fish
paste, compared to meat paste
supplements, were added to the diet
(Ref. 17). Some investigators {Refs. 9 and
54) have reported that supplementation
with fish oils increased HDL,
cholesterol, the particular subfraction of
HDL that is most closely related to
decreased CHD risk (Ref. 3}, whereas
others found no change (Refs. 14 and
49).

Data have also been reported on the
apoproteins associated with LDL (apoB)
and with HDL {apoA), in contrast to the
cholesterol associated with these
lipoproteins. No effect of fish oils has
been found (Refs. 6, 54, and 73).
Although there are fewer data reported,
it appears that apoprotein components
of lipoprateins respond in the same
manner as the cholesterol component,

i.e., lower after feeding polyunsaturates.
including fish oils, than after a saturated
fat diet {Refs. 43 and 53).

Thus, except for a study in which very
large amounts of fish oils were fed,
recent studies have not found fish oils to
modify total serum cholesterol, LDL
cholesterol, HDL cholesterol, or the
apoproteins associated with these
lipoproteins in normal subjects. The
possibility of a selective increase by fish
oils containing omega-3 fatty acids of
HDI,, {a fraction of HDL) cholesterol,
which is inversely related to CHD, is the
most promising change in blood lipids
yet reported, but the data reported to
date are equivocal.

There have been many studies
recently on the effects of fish oils on
serum lipoproteins among
hyperlipidemic subjects {people with
elevated blood cholesterol with or
without elevated triglycerides),
hypertriglyceridemic subjects {people
with high blood triglycerides), and
subjects who already have CHD. Most
of these studies had strict designs,
including randomization with or without
crossover, blinding, and placebo
treatments (Refs. 28, 29, 43, 61, 63, 80,
105, 114, 119, 121, 129, 140, 150, 154, and
166), but similar results were found in
less rigorousty controlled studies (Refs.
28, 60, 107, 130, 148, and 148). As in
normal, healthy persons, the most
reproducible effect of fish oils
containing omega-3 fatty acids in these
subpopulations is a decrease in serum
triglycerides with the most marked
reductions for those subjects with
highest starting values. In addition, in
commen with the results in normal
subjects, most studies in
hyperlipidemics found no change in total
serum cholesterol. In contrast to normal
subjects, however, most studies on
hyperlipidemic subjects reported an
increase in LDL cholesterol following
fish oil supplementation (Refs. 26 {for
males), 60, 61, 63, 80, 94, 114, 119, 121,
130, 140, 146, 164, and 166), although a
few found no change compared to olive
oil (Refs. 29, 105, and 107) or may not
have had sufficient statistical power to
detect a difference (Ref. 43). One
reported a decrease (Ref. 148). The level
of apoB has also usually been found
higher after fish oil consumption {Refs.
29, 43, 80, 61, 133, and 140). HDL
cholesterod is usually reported as not
changed {Ref. 114), but some increases
and decreases have been reported (Refs.
26 {males), 29, 63, and 130). Takimoto et
al. (1989} and Radack et al. (1990)
reported lower HDLe cholesterol.

il. Vessel wall effects. Another way
that omega-3 fatty acids could affect the
process of atherosclerosis is through



60670

Fedeial Register / Vol. 56, No. 229 / Wednesday, November 27, 1991 / Proposed Rules

changing the way cells of blood vessels
respond to factors that promote
atherosclerosis. The cells of blood
vessels produce compounds from
omega-3 fatty acids that have many
functions related to the health of the
blood vessel (Refs. 41, 48, 160, also see
animal studies in Refs. 50, and 138).
Some of these functions are keeping the
muscle cells of the blood vessel wall
relaxed, keeping the vessel elastic and
pliant, and dissolving small blood clots
attached to blood vessels. An increase
in consumption of omega-3 fatty acids
results in increased production of the
compounds that relax or dilate the
vessel wall at the same time that they
decrease the formation of compounds
that constrict the vessel wall (Ref. 28).

Through the compounds they form in
the blood vessel wall, omega-3 fatty
acids may prevent the infiltration of
certain white blood cells, called
monocytes, into the vessel wall, and
monocytes themselves produce
compounds that increase the
inflammatory process (Refs. 82 and 162).
Recent studies reported that white blood
cells taken from normal men and
hyperlipidemic men who consumed fish
oil containing EPA plus DHA at levels
as low as 1.3 g/day for 6 weeks have a
reduced chemotactic response, i.e., they
are not as strongly attracted to
stimulants {Refs. 135 and 1386).

An area studied recently is the effect
of fish oils on restenosis, that is, the
reclosing of a vessel after mechanical
opening. Although the use of omega-3
fatty acids in this context is clearly a
drug usage, these studies have been
cited as evidence of the role of omega-3
fatty acids in the maintenance and
normalization of vessel function. One
study found reduced rates of restenosis
when fish oil was given in addition to
two other anticoagulant drugs beginning
about the time the subjects underwent
angioplasty (the term for the procedure
used to open the vessel) (Ref. 30).
However, this study was not blinded,
and the results are limited to fish oil
used in combination with other drugs.
Other studies where double-blind
conditions were maintained, where
placebo controls were used, and where
restenosis was confirmed by
angiography, show no effect of fish oils
(Refs. 58, 106, and 120).

In summary, the recent data on blood
lipid responses of persons and among
groups at high risk of CHD do not
support the use of omega-3 fatty acids to
reduce the risk of CHD. There is no
effect of omega-3 fatty acids on blood
cholesterol, LDL cholesterol, or apoB or
apoA, and the effect on HDL cholesterol
is ambiguous. There is very little data on

the effects of omega-3 fatty acids on
blood vessel integrity in humans, and it
has not been established whether the
type and magnitude of effects of
compounds produced from omega-3
fatty acids results in a reduced risk for
CHD.

b. Thrombosis and hemostasis. The
other primary area in which omega-3
fatty acids may affect the risk of CHD is
through their hypothesized effect on the
formation and dissolution of blood clots
(thrombosis and hemostasis). A
decrease in clot formation, or an
increase in the breakdown of clots, is
generally believed to help prevent CHD
deaths,

i. Bleeding times. One effect of omega-
3 fatty acids is an increase in the time it
takes for a small cut to stop bleeding.
Bleeding times are often used as an
indicator of the balance between
necessary clotting (to prevent excessive
bleeding) and excessive clotting {(which
may occlude blood flow). Increased
bleeding times were observed among
Greenland Eskimos by Dyerberg and
Bang (Ref. 39) and were interpreted to
be one of the reasons these people had
reduced CHD risk. Many studies since
have reported that fish oil
supplementation increases bleeding
times in normal subjects (Refs. 98 and
166) and in subjects either with risk
factors for CHD or with diagnosed CHD
(Refs. 28, 59, 95, 144, 145, and 166).
However, some of these studies used
quite high doses. Harris et al. used 28 g
EPA plus DHA/d (Ref. 59). Levinson et
al. used 50 milliliter (mL) maximum EPA
or 18 g EPA plus DHA/d or used
anticoagulants concurrently (Ref. 144).
Others reported no effect (Ref. 57).

The bleeding time increase with fish
oils is additive with increased bleeding
following aspirin (Ref. 84). However,
most reports suggest that serious
bleeding is not an issue in patients
supplemented with omega-3 fatty acids
from fish oils even when fish oils were
used in conjunction with aspirin (Refs.
22, 28, 56, 108, and 144). One recent
review concluded that bleeding times
are not correlated with serious bleeding
(Ref. 125).

ii. Platelet aggregation. Another
measure of clotting affected by omega-3
fatty acids is the aggregation of
platelets, blood components that initiate
clotting. This is an important area of
study because spontaneous platelet
aggregation has been reported to be
inversely related to occurrence of heart
attacks and CHD deaths in a population
of survivors of a heart attack (Ref. 152).
Platelet aggregation is generally
constidered to be decreased by fish oil
consumption (Refs. 67, 70, 86, 159, and

162 for reviews; also in normal subjects
see Refs. 2, 6, 24, 54, 96, 143, and 166).
There were two studies among normal
healthy subjects that found no effect
(Refs. 73 and 150), but that result may be
attributable to the small sample size.
Reduced platelet aggregation has been
reported for diseased populations (Ref.
28), except that there are other studies in
which no effect was found (Ref. 93
through 95, and 134), possibly because of
small numbers of subjects.

Other measures of platelet function,
e.g., platelet activation, adhesiveness,
and survival, are also affected by fish
oils. Fish oil reduces platelet activation
and adhesiveness and increases platelet
survival (Refs. 94, 96, and 144).

Also, other blood-related properties
besides platelets are affected by fish
oils. Red blood cell deformability is
increased and blood viscosity is
decreased after consumption of fish oils
{Refs. 18, 42, 145, and 160}, which may
affect the consequence of formation of
small clots.

The relationship between platelet
aggregation and the risk of heart attacks
or CHD death in the general population
is an important line of evidence that
would support drug claims and perhaps
health claims for omega-3 fatty acids.
Although there is some evidence that
changes in platelet aggregation may help
prevent second heart attacks (Refs. 66
and 112), it has not been shown that
changes in platelet aggregation in the
general population will reduce the risk
of CHD. The importance of other
platelet or blood effects of omega-3 fatty
acids on risk of CHD also has not been
established.

iii. Regulators of bleeding. Markers for
CHD other than cholesterol and blood
lipids have also been found. One is the
level of a plasma protein called
fibrinegen, which is involved in blood
clotting (Ref. 102). The effects of fish oils
containing omega-3 fatty acids on
fibrinogen were evaluated in 10 studies.
One study had no control (Ref. 134), and
one was confounded by concurrent
anticoagulant therapy (Ref. 144). One
compared fish paste to meat paste, so
the effect of omega-3 fatty acids cannot
be distinguished from other components
in fish (Ref. 40). Among the remaining
seven studies, six were randomized
studies and one was a matched,
controlled study. Four found a
significant reduction in fibrinogen levels
compared to olive oil (Refs. 49, 71, and
117) or soybean oil (at a high dose of
omega-3 fatty acids only, not at a low
dose, Ref. 57). One study found reduced
fibrinogen in the group fed fish but not
in the group fed fish oil (Ref. 20), raising
the possibility that components of fish
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other than the omega-3 fatty acids were
responsible for the effect. In the
remaining two studies, no effect was
found compared to a corn ol placebo
(Refs. 11 and 118), and one study
showed that both corn oil and fish oil
reduced fibrinogen comparably (Rel.
118), suggesting that the effect was
produced by polyunsaturated fatty
acids, not specifically omega-3 fatty
acids.

_Simitarly, no clear relationship
between omega-3 fatty acids and factors
involved in dissolving blood clots has
emerged {Refs. 29, 104, 150, and 131).
Finally, a particular component of one of
the lipoproteins, fipoproetein {a) is also
considered a marker for atherosclerotic
disease by its regulation of fibrinolysis,
but the effects of vmega-3 fatty acids on
lipoprotein {a) have only been reported
in abstracts.

iv. Bloed pressure. One of the most
consistently reported effects of omega-3
fatty acids from fish oils is a decrease in
blood pressure. Among normal healthy
subjects, reductions have been reported
for systolic blood pressure (Refs. 8, 24,
49, and 80); reductions in diastolic blood
pressure have not been significant
(except Haglund et al. 1990, but the data
for Haglund et al. 1990 are confounded
because separate data were not
reported for healthy subjects and
subjects with CHD (Ref. 57)). One study
among normal, healthy men showed that
a mixed dietary supplement containing
fish oil reduced systolic blood pressure,
whereas no effect was seen when the
supplement contained linseed oil or
safflower oil {Ref. 80). Other studies in
nermal, healthy adults found that the
reduction in bleod pressure following
consumption of fish oils was
comparable to the reduction after
consumption of other polyunsaturated
oils (Refs. 20 and 49) er found no
significant change after consumption of
fish oils (Refs. 9 and 73).

In one report of a study of
hypertensives (Ref. 11), a moderate dose
(5.1 g/day) of purified ethyl esters of
EPA and DHA for 10 weeks reduced
blood pressure proportionally to the
increase in plasma omega-3 fatty acids.
Interestingly, no effect of fish eil was
found among those subjects who
habitually consumed three or more
meals of fish per week. Controlled
studies among hypertensives and among
diabetics found reductions in both
systolic and diastelic blood pressure
{Refs. 11, 77, 85, 101, and 147). Very high_
amounts of fish oil (50 ml./day) were
used in two of these studies {Refs. 85
and 95), and the placebo in one stady
was olive oil, net a high polyunsaturated
oil {Ref. 77), so it is not clear if the effect

of fish oil was because of
polyunsaturated fatty acids or omega-3
fatty acids.

Whether the magnitude and duration
of any decrease in blood pressure
persist after longer term consumption of
omega-3 fatty acids is not known. The
longest duratien of supplementation in
the above studies was 12 weeks.

These results for effects of omega-3
fatty acids on blood pressure of normal
subjects are ambiguous. Some studies
found a reduction in systolic bloed
pressure after consumption of fish oils
containing omega-3 fatty acids, whereas
others did not. None of the studies found
a significant reduction in diastolic blood
pressure. Therefore, it also remains to
be established that the nermal, healthy
population will reduce their risk of CHD
via a reduction in blood pressure
following consumption of omega-3 fatty
acids.

In summary, there are a few
established effects of omega-3 fatty
acids from fish oils on thrombosis and
hemostasis. Standardized bleeding times
are increased, and platelet aggregation
and function are reduced. Howewer,
direct relationships between the
changes in bleeding times or platelet
function and risk of CHD have not been
established. While there is an
established relationship between blood
pressure and CHI, it has not been
shown that omega-3 fatty acids
specifically affect blood pressure in
normal subjects in a way that would
provide a protective benefit toward the
risk of CHD. Effects of omega-3 fatty
acids on other markers linked with
CHD, e.g., fibrinogen or lipoprotein {a).
have not been established.

4. Other Relevant Information

a. Animal studies. Animal studies.
where the atherosclerosis may be
measured directly, provide some
evidence of an anti-atherogenic effect
for omega-3 Iatty acids. Studies in
rabbits (Refs. 65 and 185), pigs {Ref. 81),
rhesus or Alrican green monkeys (Refs.
27 and 116), and dogs {Ref. 80) reported
that incorporation of omega-3 fatty acids
in a diet designed to promote
atherosclerosis actually reduced
development of atherosclerotic disease.
However, other animal studies showed
no reduction, or an increase, in
atherosclerotic disease after dietary
supplementation with omega-3 fatty
acids {Refs. 19, 47, 51, 89, 97, 122, 123,
126, and 151). Thus, there are some data
from studies in animals which suggest
the pessibility of a beneficial effect of
omega-3 fatty acids on CHD, however,
the data are eqguivocal.

b. Safety considerations. Trials of the
effects of fish oils containing omega-3

fatty acids among diabetics show that
total cholesterol, LDL cholesterol, or
apoB may increase {Refs. 7, 77, 79, 108,
110, and 128). While some studies among
insulin-dependent diabetics found no
significant effect of fish oils on the
ability to maintain desired levels of
blood glucose {Refs. 77 and 124), others
reported impaired glucose control (Ref.
55). Other studies on noninsulin-
dependent diabetics reported that fish
oil resulted in increased-blood glucose
{Refs. 44, 52, 128, and 130}. Adverse
effects on bloed glucase control have
been reported for subjects who were
both hypertriglyceridemic and diabetic,
either insulin-dependent {(Ref. 84) or
noninsulin deperdent (Ref. 146). In one
study there was an increase in the blood
triglyceride level over and above the
initial level after fish-oil
supplementation was discontinued {Ref.
124). Thus, use of fish oils containing
omega-3 fatty acids may pose particular
additional risks among diabetics,
regarding both serum lipids and
glycemic control.

II1. Tentative Decision not to Authorize
a Health Claim Relating Ingestion of
Omega-3 Fatty Acids to Reduced Risk of
Coronary Heart Disease

In evaluating the scientific evidence,
FDA considered the strength of
association of omega-3 fatty acids with
CHD or surrogate markers for CHD, the
consistency of findings among the many
studies, the specificity of the outcome to
omega-3 fatty acids, the presence or
absence of a dose-response relationship,
and biologic plausibility of an
association.

FDA has determined that there is
inadequate evidence to show that
increased consumption of omega-3 fatty
acids will reduce the risk of CHD.
Furthermore, the review of scientific
information reveals potential serious
safety concerns about the use of fish oils
containing omega-3 fatty acids by
subpopulations who are at increased
risk for CHD.

FDA altemptied to determine whether
there was significant scientific
agreement among experts that the
totality of publicly available scientific
evidence supporied the claim that
omega-3 fatty acids reduce the risk of
heart disease. FDA reviewed the
position taken in numerous Federal
government and other authoritative
scientific reports and evaluated the
totality of publicly available scientific
evidence that has become available
since those reperts were written. The
tentative decision to deny a health claim
is based on the conclusions reached
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following review of these various
sources of information and conclusions.

“The Surgeon General's Report on
Nutrition and Health," the National
Academy of Science’s Report on “Diet
and Health: Implications for Reducing
Chronic Disease Risk,” and the National
Cholesterol Education Program'’s
“Detection, Evaluation and Treatment of
High Blood Cholesterol in Adults” each
concluded that there was inadequate
evidence of a relationship between
consumption of omega-3 fatty acids and
CHD. FDA has rereviewed all the
relevant cross-sectional data from
which a relationship between omega-3
fatty acids and CHD was hypothesized,
and all clinical intervention data
published since these Federal
government and other authoritative
reports documents to determine whether
the additional evidence is adequate to
support a health claim for omega-3 fatty
acids.

The LSRO report reached a different
conclusion than the other authoritative
reports by finding a relationship
between omega-3 fatty acids and CHD.
The report used only selected evidence,
much of it from animal experiments with
no clinical counterpart. Furthermore, it
did not distinguish between the normal
population and diseased
subpopulations. Finally, it relied on
international epidemiologic findings of a
relationship between fish consumption
and CHD that was not shown to be
specific to omega-3 fatly acids.

The surveys, cross-sectional studies,
and non-intervention prospective
studies do not support a relationship
between consumption of omega-3 fatty
acids and CHD. Only a few studies
found an association between fish
intake and CHD, while others have
found no association, Thus, there was
not consistency of findings. None of the
studies that reported a relationship
distinguished fish consumption from
other factors associated with fish
consumption, and therefore they did not
demonstrate specificity. Even in those
studies reporting a relationship between
fish consumption and CHD, it was not
clear that the effects were because of
the omega-3 futty acids in fish. Also, the
omega-3 fatty acid content of the fish
diet associated with reduced CHD was
sa low that the importance of omega-3
fatty acids is questionable, i.e., calling
into guestion the biologic plausibility of
the relationship.

The data from intervention studies
also do not establish a relationship
between omega-3 fatty acids and risk of
CHD. The most compelling type of
evidence to support a diet-disease
relationship is a prospective, double-
blinded, placebo-controlled intervention

study, using CHD morbidity and
mortality as endpoints. To date, there is
only one such trial (Ref. 16). The results
of that study showed that increased
consumption of fish does not reduce the
risk of a second heart attack but may
reduce the risk that the attack will be
fatal. However, as with the
nonintervention study data, this study
did not provide evidence 1o attribute the
benefit to omega-3 fatty acid intake
rather than some other factor associated
with fish consumption (specificity}.
Furthermore, no data were reported for
biochemical surrogate markers of CHD
{blood lipids, measures of thrombosis or
hemostasis), so this report cannot easily
be integrated with results of studies
where such data were reported
{consistency).

Less persuasive than prospective
studies in which CHD is measured, but
still very useful, are prospective clinical
trials in which surrogate markers for
CHD are measured. These studies have
usually used encapsulated fish oils
providing omega-3 fatty acids in
amounts comparable to or higher than
the amount that would be consumed on
a high fish diet {approximately one g
EPA plus DHA per day), for periods of
weeks to 6 months. These studies have
not been designed to show an effect on
the development of atherosclerosis, so
evidence is lacking on that topic. Recent
studies have not found beneficial effects
on blood lipids from intake of omega-3
fatty acids in normal, healthy persons or
in persons at risk for CHD, the same
conclusion reached in the Federal
government and other authoritative
reports {Refs. 34 through 36, 63, and 115)
regarding the effects of fish oils on
serum lipids. This conclusion was also
reached in numerous studies
(consistency), some of which were large
or multicenter {strength of association).

An increase in bleeding times and a
decrease in platelet aggregation have
been observed consistently in normal
healthy individuals as well as in
diseased persons who consumed fish
oils. The effects of decreased platelet
aggregation are plausibly related to the
intake of omega-3 fatty acids, and there
is a dose-response relationship. What
has not been established, however, is
that platelet aggregation is a bona fide
surrogate risk factor for CHD in the
general population.

Omega-3 fatty acids have been shown
to reduce blood pressure in hypertensive
people to a small degree, which may
bear on a relationship between omega-3
fatty acids and CHD. The effect was not
of large magnitude, but it is specific to
omega-3 fatty acids, has been reported
by a number of investigators, a dose
response was found, and the effect is

plausible. However, it has not been
established that omega-3 fatty acids
reduce blood pressure in normal
subjects (lack of consistency, weak
effect, absence of dose-response
relationship). Additionally, it has not
been demonstrated that the magnitude
and duration of changes in platelet
function or blood pressure observed in
short-term studies will persist during
long-term consumption of cmega-3 fatty
acids. Finally, the potential that omega-3
fatty acids may further increase the risk
of CHD, through increases in LDL
cholesterol or apoB among diabetics and
hyperlipidemics, and the potential that
omega-3 fatty acids may worsen control
of blood glucose in diabetics, are
significant safety concerns.

In conclusion, the totality of scientific
evidence does not support the claim that
omega-3 fatty acids reduce the risk of
CHD.

IV. Environmental Impact

The agency has determined under 21
CFR 25.24(a)(1) that this action is of a
type that does not individually or
cumulatively have a significant effect on
the human environment. Therefore,
neither an environmental assessment
nor an environmental impact statement
is required.

V. Economic Impact

The food labeling reform initiative,
taken as a whole, will have associated
costs in excess of the $100 million
threshold that defines a major rule.
Therefore, in accordance with Executive
Order 12291 and the Regulatory
Flexibility Act (Pub. L. 96-354), FDA has
developed one comprehensive
regulatory impact analysis (RIA) that
presents the costs and benefits of all of
the food labeling provisions taken
together. The RIA is published
elsewhere in this issue of the Federal
Register. The agency requests comments
on the RIA.

VL Comments

Interested persons may, on or before
January 27, 1992, submit to the Dockets
Management Branch {address above)
written comments regarding this
proposal. Two copies of any comments
are to be submitted, except that
individuals may submit one copy.
Comments are to be identified with the
docket number found in bracke « i~ the
heading of this document. Receiv
comments may be seen in the offic
above between 9 a.m. and 4 p.m.,
onday through Friday.
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VII, Effactive Date

FDA is proposing to mahe these
regulations effective 6 months after the
publication of a final rile based on this
proposal.
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placed on display in the Dockets
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List of Subjects i 21 CFR Part 1067

Food labeling, Reperting and
recordkeeping requirements.

Therefore, under the Federal Food,
Drug, and Cosmetic Act and under
authority delegated to the Commissioner
of Foad and Drugs, it is propesed that 21
CFR Part 101 be amended as follows:

PART 101—FQQD LABELING

1. The authority citation for 21 CFR
part 101 is revised to read as follows:

Authority: Secs. 4, 5 6 of the Fair Packagirg
and Labeling Act (15 US.C. 1453, 1454, M55);
secs. 201, 301, 402, 403, 409, 501, 582, 505, 701
of the Federak Food, Drug, and Cesmetic Act
(21 U.S.C. 321,.331. 342, 343, 348, 351, 352, 365,
371}

2. Section 101.7 {f) is amended by
adding new paragraph (] to read as
follows:

§ 101.71 Health claims: elaims not
authosized.

» - - » -

(f} Omega-3 fatty acids and coronary
heart disease (insert cite and date of
publication in the Federal Register of the
final rule}.

Dated: Nevember 4 199%.

David A. Kessler,
Commissioner of Faod una Drugs.
Louis W. Sullivan,

Secretary of Health and Humaua Services.

Note: The fellowing tables will not appear
in the arnwal Code of Federak Regulations.
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Hirai &t al. 1980 Cross-sectional data used to | 42 healthy subjects from 2 Shon-term..,...g Normal diet.........ccoconmeverrnnnnnnns ; Estimated fish, ! Hypothesis generating [ inverse relationship between
Lancet ii:1132. correlate diet with CHD °  both fishing and farming | : omega-3 fatty acid ;  study; need cohort studies.| fish intake and rate of

mortality rates n two wvil- communiies  in Chiba, * intake related to i GHO mortality in the com-
iages with different fish Japan. ; ) ; platelet , i munity.
consumption patterns. g : | aggregation, blood | i

: : . viscosity, ‘

Hl:{ﬂé( et aLJ1988 l N;:mft‘ional survey data for | Per capita average intakes ! Short-term.. . Norma ciet ... .. ... .. ! Correlation of diet Data do not relate to individ- ’ Comparison did not indicate
merican Journal (5 consumption and , of hish. with CHD uals, not adjusted for | a measurable difference
Preventive CHD mortality data Cana- ; : mortality rates. major risk factors for | inCHD mortality rates de-
Medicine 4-5, dian  Atlantic  provinces ' CHD. Need cohort data ! spite greater fish con-

and Praines. on food intake/CHD mor- | sumption in Atlantic Prov-
{ality. nces.

150 et al. 1889 . Diet, chnical survey data , 136 men total 34~55 years Short-term ..., 8-12 hour fasting i Good survey techniques. | Progressive decline in fish
Internal Journal of correlated with CHD mor- ¢ old: rural Japanese, urban | blood samples for | Need cohort data on CHD consumption from rural
Epidemiclogy tality rates. Cross-section- - Japanese, Japanese blood lipids ' montality. This is primarily | Japan 10 urban Japan,
18374 al design. Habitual fish Americans, Caucasian . Systolic and a hypothesis generating . Japanese Americans and

‘ intake questionnarre Amaricans ; diastolic blood study. } Caucasian Americans.
; i ‘ | pressure. There was an inverse cor-
‘ . ’ i relation between CHD
’ ! rates and fish consump-
. : ’ tion in these populations.
i } ; , Se_rum omega-3 fatty
’ ; . : ‘ | acids comelated most
i i : ' ! sirongly with dark meat
. . : : | ' i fish intake.
Kagawa et al. 1982 Cross-sectional study . . ... 77 elderly persons on Shor-term..... Normal diet...... .. ..., Correlation... ... ......., This is pnmanly a hypothe- . Higher serum levels of eico-

sapantaencic acid and
high density lipoprotein,
lower salt intake and
biood pressure in Island-
ers than mainland Japa-
nese. Mortality due to hy-
pertension and chronic
heart disease lower than
manland Japan.

sojny pasodold | 166E ‘22 JOQUAAON “ARPSSUPSM | 622 'ON '9S JOA [ JaisiBey [eiopey
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TABLF 1.—OMEGA-3 FATTY ACIDS AND CORONARY HEART DISEASE: SURVEYS, CROSS-SECTIONAL, AND CORRELATIONAL STUDIES—Continued

Kromhout 1989

Prospective study (number

Correlation.... ............

Author suggested that CHD

tive effect against CHD.
Low mortality <20 deaths

T [ T .
Reterence ; Design i Subjects | Duration Base diet I Method ! Comments ! Findings

: i v T ! T
Kromhout et al. Prospective study dietary 852 healthy men i Zut- J\ 20 years..... ... NOMG..oeevvvs cv cevs v ve e o .| Adjusted or major E inverse relationship between ' First study to report dose
1985 New questonnarre. - phen, Holland. ! ' ! CHD risk factors. ' fish consumption and | response. Noted lean fish,
England Journai ! i ; CHD mortality. + low in omega-3 fatty
of Medicine | ] acids, had some protec-

312:1205. |

Journal Internal
Medicine (suppl)
225:

Norell et al. 1985
British Medical
Journal 293:426

Shekelle et al. 1985
New England
Journal of
Medicine 313:820.

Simonsen et al.
1987 Acta Medica
Scandinavica
222:237.

Vollset et al. 1985
New Engiand
Journal Medicine
313:820.

of subjects not given mn .
paper). Review article pre-

senting brief summary of
previously unpublished in-
formation.

Prospective . ..

:Prospectlve diatary ques-

tionnaire.
" Correlation of diet and
sorum  lipids  with  CHD

mortality rates in these
communities.

Prospective study...... ... .

116 cohorts In 7 country , 15 years........., Questionnaire at entry to
study. Categorization of | survey level of fish con-
K #fish intake as group rather | sumption quintiles from
than as individuals. <10 g/day to 200 g/day.
|
i
!
10,966 Swedes born be- : 14 year ' Mail questionnaire... . . .. ..
tween 1886-1925. tollowup.
i [ ;
% 1931 middle aged men......... . 25 years......... : Normal diet ...t e
; i !
| 14 males each from farming [ Short-term....... Normal diet .. .....ccccocevers ovrrrvens
and fishing community. \ |
1
¢ 11,000 healthy, middle aged | 14 years.... ... Questionnaire on diet, fish
' men. ! ' consumption.

s

Adjusted for age.
smoking, weight,
sex, marital

t

status, geography.

Exciuded people
with history of
hypertension,
heart disease.

| Adjusted tor major
risk factors

} associated with
CHD.

Adjusted for major

| nsk factors

| associated with
CHD.

Correlation........ .........

i
!
|
|

I
'
[
i

{

mortality not primarily de-
pendent on level of fish
consumption. Other be-
hawviors including level of
saturated fat in the diet
are  important. Need
cohort data, unable to de-
termine fish consumption
in individuals with CHD
mortality from this analy-
sis.

The author suggested the
study supported a protec-
tive effect of fish con-

sumption for CHD mortali- -

ty. The data for this con-
clusion were weak.

Letter to the editor.................

Smoking, sample size, medi-
cal records.

Letter to the editor.......... ........

due to CHD per 1000 re-
ported in all quinties of
fish intake. One cohort re-
porter 60 g/day average
intake and had <120
deaths per 1000 due to
CHD. Controlling these
factors, fish consumption
at a low level may be of
importance in the preven-
tion of CHD.

The trend for CHD monrtality
versus fish consumption
was barely significant at
the 80% confidence level.
The Chi square trend was
not significant.

llnverse trend for nsk of
death and fish consump-

{ tion.

g No differences in CHD rates

] in the two communities

despite 2.5 fold greater

fish consumption in the
coastal group.

’ No relationship between fish
consumption and CHD
except in men under 45
years old.

|

Abbreviations used:

CHD, coronary heart disease; d, days

8.909
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TABLE 2.-~OMEGA-3 FATTY ACIDS AND CORONARY HEART DISEASE: CLIMICAL STUDIES

Reference

Design

Duration

Amount

Subjects

Findings

Comments

Abbey et al. 1990
Arieriosclerosis
10-85.

Agren et al. 1990
T hrombosi
Research 57:565.

Azar et al. 1989
Kidney
international 36
{suppl 27):5239.

Bach et al. 1989
Annals of
Nutrition
Metabolism
33:359.

Bagdade et al. 1990
Diabetes 39:428.

Bionk et al. 1990
American Joumal
Clinical Nutrition
52:120.

Bonaa et al. 1890
New England
Joumal Medicine
322:795.

Randomized,
double-blind, 3
oils.

Randomized, dose
fesponse.

Non-blinded,
wncontrolled.

Randomized double-
blind placebo-
contralled trial.

don-blinded
uncortrolled.

Randomized, dose-
£eSpONSs.

| Randomized non-

blinded, placeba
controlled.

12 weeks.......

5 weoeks.........

3 months

12 woeks.......

3.4 g EPA plus DHA
(MaxEPA) v
safflower, linseed
oils.

0.25, 0.5, 0.6 and
11gEPA +
DHA from fresh-
water fish.

6 g MaxEPA/ ..........,

13 0r25g EPA
plus DHA from
salmon oil/d v
Miglyo! 812.

6 g EPA plus DHA,
SuperEPA.

1.5, 3,6 g EPA plus
DHA ethy! esters/
d

5.1 g EPA plus DHA
as ethyl ester/d v
corn o,

11 normotensive

mitdly
hypercholesterole-
mic males.

100 healthy male
students.

7 maleand 8

hemodialysis
patients.

30 healthy adults .......

8 normolipidemic
insulin-dependent
diabetic women.

45
normotriglyceride-
mic males.

157 hypertensive
healthy, age 34 to
69.

NS Chol. HOL, IDL; § LDL;
} TGs, VIDL TG and
chol, apoB,  apoA-,
apoA-ii; t ratio of apoA-
1/apoA-Hi,

1 platelet aggregation to
collagen, i

NS Chol, apoA; | TGs,
apoB, and apoB/apoA
ratio.

NS Chol, LDL, HDL, TGs;
| BP, plasma viscosity,
RBC rigidity, platelet ag-
gregation.

| TGs: t Chol, HDL,,

apoA; NS LDL, apoB,
HDL,.

| TGs, HDLs; t HDL.,
HDL;: HDLy; NS Chol,
VLDL, LOL, total HDL; NS
BP, bleeding time, RBC
deformability,  leukocyte
kiling.

NS Chol, HDL; j BP tinear
with change in plasma
EPA plus DHA; NS bieed-
ing, fibrinogen.

Concurrent  linoleic  acid
{omega-6) and tinolenic
acid (omega-3) control
groups allow conclusions
about omega-3 fatty acid
specific effects. Dietary
intake was controlled,
compliance was moni-
tored by plasma fatty
acids. Comparisons v
baseline values, foflowing
3-week safflower ol run-in
| HDL on finseed oil
only. See Kestin et al
1990

Effects on 1.5 fish meals/
weeks (0.5 g EPA plus
DHA) with 12-week dura-
tion of exposure. Moder-
ate amount of freshwater
fish intake can modified
piatelet function. Concur-
rent 0.4 fish meal/week
control group was
present. Dropouts not ex-
plained; N=13, 14, or 15
in Table 2. Design doesn’t
allow conclusions about
omega-3 fatty acid specif-
ic effects.

Hyperlipidemia of hemodia-
lysis patients received 6
g/d of MaxEPA for 1 mo
had beneficial effect. The
investigator suggested
that fong-term multicenter
studies are needed to
confirm the efficacy and
tolerance of FO, Design
doesn’t allow conclusions
about omega-3 fatty acid-
specific effects.

The control oil (Miglyol 812)
consists of TG of primari-
ly octanoic acid and dec-
anoic acid. No fatty acid
compasition of the control
and the test diet was
given. The complance of
the diet was not moni-

tored.

IDDM and NIDDM may re-
spond to omega-3 fatty
acids differently. No dete-
rioration of diabetes con-
trol. Long-term benefits/
toxicity not established.
Design doesn't aflow con-
clusions about omega-3
fatty acid-specific effects.

Normal diets, with < 9 fish
meal/week. Includes a
12-week washout, show-
ing return to baseline for
most variables. Comph-
ance indicated by plasma
phospholipids. Most of
the observed changes oc-
curred on the lowest
dose.

FO decreased BP varies in
different demographic and
biochemical subgroups. in
this study, 32% of the
subjects did not decrease
BP, despite an increased
intake of EPA.
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TABLE 2.—OMEGA-3 FATTY ACIDS AND CORONARY HEART DISEASE: CLINICAL STUDIES—Continued
Reference Design Amount Subjects Findings Comments
Borkman et al. 1989 | Randomized, 10 g MaxEPA/d or 10 non-insulin NS Chol, LDL, HDL; | TGs | Controlled (diabetic) diet; {
Diabetes 38:1969. double-blind, 10 g safflower oil, dependent for hypertriglyceridemics fasting glucose compara-
placebo with 3-week diabetics. only; NS c-peptide, fast- bie on both oils.
controlied. | washout between. ing insulin, insulin sensi-
tivity.

Bowles et al. 1991 Non-blinded 28 g EPAin FO/d... | 120 vessels in 105 | NS v historic rates of res- | Numerous shortcomings, in-

Angiology ZZ:187. uncontrolfed. patients tenosis. cluding inclusion, exclu-
undergoing sion criteria, unblinded
angioplasty. uncontrolled, poor compli-

ance.

Brown et al. 1990 Randomized .| 5 g MaxEPA/d or 12 healthy males ....... { TGs, VLDL; NS Chol, | Uncontrolled weekend
American Journal crossover. lean fish (0.2 g LOL, HDL,, HOLs. evening meals, otherwise
Clinical Nutrition EPA) plus 5 g ! diet was controlied. Com-
52:825, MaxEPA. pliance was measured by

the level of EPA in RBC
The calorie intake of the
control group (2968 Kcal)
was 10% more that the
FO {2633 Kcal) group.

Brown and Roberts | Matched, single- .| 6 g FOvolive ot ...... 11 healthy subjects | NS Chol; | TGs on FO, | Eructation revealed group to
1991 blind, placebo on FO, 14 HDL on olive oil. all FO subjects, but none
Arteriosclerosis controfled. controls. of controls. | post pran-
and Thrombosis. dial lipemia in FO sub-

jects. FO not character-
zed. Compliance by RBC
fatty acids. Drop-outs ac-
counted.

Burr et al. 1989 The | Randomized, | 2 years.......... Fish advice {or 2033 men post } total deaths n fish | This is the only study to
Lanceot i.757. parallel, multi- MaxEPA at 0.9 g heart attack. advice v other groups, at- date which assessed

center. EPA plus DHA/d) tributed to CHD death; effect of omega-3 fatty
v fat advice v NS second Mt, acids on CHD per se.
fiber advice. Design doesn't allow con-

Childs et al. 1990
American Journal
of Clinical
Nutrition 52.632.

Clark et af. 1989
Kidney
International
36:653.

Cobiac et af. 1991
American Journal
of Clinical
Nutrition 53:1210.

Croset et al. 1990
Thrombosis
Research 57:1.

Non-blinded multiple
crossover.

Non-blinded
uncontrolied.

Matched, parailel
design.

Randomized,
double-blind,
placebo
controlied trial.

f
i

|

1 4 diets w 36% fat

with EPA plus
DHA as: 0.2%,
butter; 6.7 %,
pollack; 9.4%,
tuna; 6.2%,
salmon blend.

6gori8g
MaxEPA/d.

4.5 g EPA plus DHA
from salmon pilus
sardines in sild oil
v MaxEPA v paim,
safflower ohve oil
mix.

.| 100 mg EPA/d as

punfied TG plus
tocopherol v
vitamin E

8 normolipidemic
males.

12 subjects with
systemic lupus
erythematosus.

25 mildly

hypertensive men.

8 healthy elderly
subjects, 8
controls

| TGs, VLDL, Chol, apoA-|
and apoA-it on all fish
diets, LDL on all but the
poliack diet; HDL, | on
pollack, t on salmon;
HDLs on poliack, tuna.

| TGs, VLDL; t HDL, t
PGls; NS Chol PGh; |
platelet aggregation,
blood viscosity, RBC fiexi-
bility; NS platelet seroton-
in, serotonin release.

NS Chol, LDL, apoB, apoA-

i, apoA-ll, BP; | TGs,
VLDL; t HOL on both
fish and FO | fibrinogen,
TXB, t bleeding on fish
only.

NS Chol, TGs; | platelet

aggregation; NS arachi-
donic acid metabolites; |
tocopherol in platelets;
NS fibrinolytic activity; |
systolic BP.

clusions about omega-3
fatty acid-specific effects,
because effects of fish
are not distinguished from
effects of omega-3 fatty
acids.

Daily energy intake vaned
(2550-3618 kcal/d)
among individuals. Satu-
rated fat diet was used as
positive control, no con-
current  polyunsaturated
fat control. The differen-
tial effects of pollack v
ather fish may be due to
its higher rato of
EPA:DHA.

All patients were’ receiving

prednicone at doses rang-

ing from 10 mg on alter-
nate days to 20 mg daily.

The results did not indi-

cate an improvement m

chinical outcome for pa-

tients with lupus nephritis.
week run-in on controlled
diet including liquid sup-
plement. Stratified by BP,

TGs, Chot to matched

groups, fish, FO or control

(basal) diets. Fish diet

EPA:DHA was 12,

MaxEPA 18 2:1. The BP

effects were comparable

n the 3 treatments.

Bleeding, fibrinogen and

thrromboxane  changes

occurred only on the fish
diet, suggest they are

EPA-specific effects.

Decrease in platelet aggre-
gation occurred on this
very low dose (100 mg/
d), despite no change
platelet or plasma EPA
concentratton Purnificd
EPA containing 1G as
uniquo EPA source.

w
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TABLE 2.—OMEGA-3 FATTY ACiDS AND CORONARY HEART DistASE: CLINICAL STUDIES—Continued
Reference Design Duration Amount Subjects Findings Comments

Dart et al. 1989 Double-bhind. 2 months...... 20 mL MaxEPA v 14 male and 7 NS Chol, | TGs. VLDL, for | Sex differences in HDL re-
Atherosclerosis placebo otive oil. {female males | LDL and HDL, sponse appears real Body
80 119 controtled hypercholesterole- for females NS LDL, HDL. weight gain on placebo in

crossover mic subjects. both men and women

DeCaterina et al. Non-blinded 28 days.......... 3gEPAplus1g 13 males 2 females | ‘| TGs; NS Chol, } PGly; | No placebo-treated concur-
1990 Circulation uncontrolled DHA/d (PGE with coronary | TXB.; platelet aggrega- rent control group Assays
82:428 technology, MA). arlery disease tion | bleeding. of ftissues from supple-

mented subjects indicate
direct and indirect effects
of omega-3 fatly acids on
producton of platelet
{unction regulators

Deck and Radack Randomized doubls- | B weeks......... 4.6 g EPA plus 8 { TGs, ! apoB, HDL; NS | Small sample size may timu
1989 Arctives of blind placebo DHA/d source not hyperitriglyceride- LOL the ability to detert statis-
Internal Medicina controiled specified v oiive mics. ticaily significant changes
149:1857. crossover. oil. in LDL cholesterol

Dehmer et al. 1988 | Randomized non- 1 week prior | 5.4 g EPA plus 82 male candidates | | restenosis rates. . Concurrent use aspirin (325
New England blinded. to DHA/d for angioplasty mg/p/d) and dipyridamole
Journal of angio- (MaxEPA—). (225 mg/p/d) in the con-
Medicine 319 733. plasty for trof and test groups

6 months.

Delany et al. 1990 | Non-bhinded, 3 diets; basal; 5; or | 15 bealthy male 20 g FO | TGs; NS Chol, | The trial was conducted in
American Joumal matched by 209 FO coliege students. HDL, apoA-i, apoB on healthy males consuming
of Clirucal serum cholasterol. substituted for both FO diets. a constant controlied diet
Nutrition 52:477-~ margarine impiementation of con-
85. {Sanomega). trolled diet alone de-

creased serumn TG. A fur-
ther reduction of serum
TG was observed in 20 g
FO

Demke et al. 1988 Randomized, 28 days.......... 5 g MaxEPA v 31 1 Choi, LDL, HDL, HDL,; | The resuits of the experi-
Atherosclerosis doubie-blind safflower oil hypercholesterole- NS TG, bleeding, TXB,; ment question the benefit
70:73. placebo placebo. mic subjects. no changes in placebo. of FO supplement to the

controlled. hypercholesterolemic pa
tient it is one of the fow
studies reporting ingestion
of oil supplement has ad-
verse effects; indigestion,
diarthea, headache ab-
dominal cramps, etc Die-
tary intake was not con-
trolled.

Emess et al. 1989 Stratified, 6 weeks......... Fish paste (1.7 g 37 normal healthy NS TPA, fibrinogen, c-reac- | Design doesn't allow con-
Blood 74 233 randomized . EPA plus 3 g males in fish tve protein, insulin, plas- clusions about omega-3

DHA) v meat group, 39 in meat minogen activity; | PAI-1 fatty acid-specific effects.

paste. group actvity 2-week runyin on the
meat diet. Compliance
monitored by urinary lithi-
um. { PAlis a risk factor
for reinfarction

Endres et al. 1989 Non-blinded 6 weeks......... 18 g MaxEPA ... ....... 9 healthy adults..... . ..[ | nterleukin 1, wmor ne- | initial study group consisted
New England wcontrolied. crosis factor. of 6 subjects, three more
Journal of persons entered the study
Medicine 320 265, six months later Since the

resulls were similar the
data was pooled. No con-
current control. No dietary
control and the mean cal-
orie varied from 2000 to
3000 kcal/d. The FO
effect on the synthesis of
IL-1b continued 10-week-
after omega-3 fatty acids
supplerantation.

Ernst 1989 Journal | Fandomized. doutle | 6 weeks, 2 | Neither the FO or 20 healthy men . Reduced blood wiscosity at | inital data demonstrating
of internal blind, placebo weeks the placebo were 4 and 6 weeks. comparability of the treat-
Medicing controlled. each of characterized. ment and control groups
Supplement 069 not shown. Other dietary
225129 EPA, 1.2 controls not used, and

g EPA values for the placebo
and 1.8 g group were lower at 4
EPA and 6 weeks, but NS
sequen-

tially.
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TABLE 2.—OMEGA-3 FATTY ACIDS AND CORONARY HEART DISEASE: CLNICAL STUBIES—Continued
Refersnce Dssign Duration Amount Subjscis Findings Comments

Failor ot al. 1988 | Non-blinded 4 3 weeks i Saturated fat v | 4 tamilial combined } | TG, apoA-1 in normala { Good experimental des.gn,
Meotabolisim crossovar, parallet | each w 3- saffiower v hypertipidemics, 4 Familial combined hyper-  Dietary intske 3was re-
37:1021. contral group. week salmon (and normal controls. proteinemia | TGs. 4 corded and comgpliance

washout. salmorn orf). 4 was monitored by RBC
, ! | omega3 fatty acids
. . : ; measurement. Small #
| may be the reason Some
differences were  not

found.

Fasching et al. 1991 | Non-blinded 2 weeks 30 mL FO/d EPAX | 8 subjects with § TGs, Chol, LDL, apoB; | 1 kg gain (NS) in 2 weeks!
Diabeles 40:583. | randomized, each with 5000, Fabrikker, impaired glucose NS HDL, apoA-t; NS in- Suboptimal control;

] «crossover to no 3-week Oslo,8.3 g EPA + tolerance. sulin, blood glucose. Doesw't separate effacts

| supplement 4 washout DHA. of omega-3 fatly acids

) fram other oif compo-
nents/cals.

Fisher et al. 1990 Non-blinded 8 woeks......... 6 g EPA plus DHA/ | 9 normal subjects . ... i monocyte Yree radical , Dietary intake was not con-
Ameorican Journal uncontrolied. 4 d (30 mlL cod production. ] trolled. Design doesn't
of Clindcal % liver off). allow conclusions abaut
Nutrition 51:804. omega-3 fatty acid-specll-

ic effects. The potential
mechanisms of foam cell
. E formation and its relation-
ship with omega-3 fatly
1 acids were discussed.

Flaten et al. 1890 Noo-blinded | Bweeks .. ...| 14 g FO (7.7 g EPA | 64 healthy males ....... § TGs, NS Chol; | HDL, | Oiive oil was the soncurretit
American randomized. plus DHA)/d HDL.; NS glucose; NS oit control group, Compli-
of Clinicel (Fabrikkar, BP; 12% | fibrinogen; ance was checked by
RNutrftion 52:300. Norway) v ofive NS gamma glutamyl RBC total ormega-3 fatty

oil. transferase, monocyte acids composition. Calorie
: LDL receptor activity. and major nutrient intake
| were -comparable for the
) 1 contrel and test group.

Friday et al. 1983 Non-blinded B weeks......... 8 g EPA plus DHA 8 non-insulin- Chol, TGs, VLDL; NS | No fatty acid compesiion
Diabetes Care uncontrolied. methyt esters/d indepandent LOL, HDL insulin; { glu-] was given on the Marine-
12:278. (RES-Q1000). diabetics. cose. lipid concentrate (RES-Q

. 1000, a methyl ester of

" EPA and DHA). Design
doesn’t allow conclusions

p about omega-3 fatty acid-
specific effects.

Friday et al. 1991 Pandomized, non- 3 weeks 12 g EPA plus 5 farmliat Comparable resutts for FM | Precisely matched diets,
Arteriosclerosis blinded, placebo- each with DHA/d (salmon hypercholesterola--| and normals, | TGs, small numbers but targe
and Thrombosis controlled multiple 3-week oil} v safflower oit. mics, 5 normal Chol, LDL, HOL v butter changes i lipids. The n-3
11:47. | veatmenttial. | waghouts. ° 1 controta. diet, cortent is quite high.

Fumaron ot &l 1981 | Randomized, butter- ; 3 weeks 6 g MaxEPA/ ........... 36 normat, young, § TGs, VLDL-TG; NSChat, | Among the few studies
American Journal |  controfted, each. healthy males. apoB, apoA-{, total HOL, showing HOL in nor-
of Clinical i but { HDL., apoE, LDL; | mals (v butter). The 1
Nutrition 54:118. | platelet aggregation, | PA} activity and LDL may

PAL, PAl correlated to offset | platelet aggrega-
A LoL. tion and 1 HOL; regard-
| ] ing net CHD nsk.

Gtauber et gl. 1988 | Non-blinded 4 weeks.......} 18 g MaxEPA/E . .| 6 males insulin- } fasting giucose; | ghu- | Deterioration of NIDDM pa-
Annuals of 1 uncontrolled. dependent cose tolerance, fasting in- | tients” diabetic state by
friternal Medicing ' diabstics. sulin, insulin response. FO supplement tht no
108-883. ‘ evidence of adverse

) effect by fish. Design
doesn’t aliow conclusions
about omega-3 fatty acid-

. specific effects.

Grigg et al. 1983 Randomized, 4 months ... .| 3.0 g EPA plus 108 subjecis 4§ TGs, NS chol, NS in res- | Restenosis evaluated by an-
Journat of double-blind DHA/d from undergoing tenosis rate giography.

Amevican College placebo-controlied. MaxEPA v 50% angioplasties.
Cardiology. 13:668. olive oit, 50%

) com oil.

Haglund et al. 1680 * Non-blinded 304 15 or 30 mbL 33 subjects either | § TGs, Chot, | HOL, | |Data tor normal and CHD
Journat of knternal 1 uncontratied, | weeks of || ESKMO-3 9 heafthyorwith | BP, Hbrinogen in high | patients are pooled. Simi-
Medicine 227:347. |  partiat crossover. ‘| 8 months {Cardinova, coronary artary dose group; NS bleeding. tarly, tables compare re-

Sweden) soybean disease. 1 sults for each trestmert
oil placebo. 10 pooled inital vakses for
| all subjects.

Hardarson et al. 'l Non-blinded 6 weeks...... | 20 mi. cod tiver oil/ | 18 males 33-70 yrs...| NS arrythmia .| Subjects were an average
1989 Journal of crossover d. of 8 days after onset of
Internal Medicine ‘intervention. symptoms. Various drugs
226:33. were taken by the pa-

tents. Dietary intake was
not controfled.

Harmns et al. 1988a Multiple, sequential, | 4 weeks 24 g or 28 g EPA 7 and 8 normal | TGs. VLDL; | LOL v |No wash out penod be-
Journal of Lipwd non-blinded and 3 plus DHA/d from subjects. saturated fat diet, but NS | tween each test periods.
Research 20114511 ntervention. weeks. salmon oil Max v vegetable oil diet; NS High amount of omega-3

EPA respectively.

HDL.

fatty acids.
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TABLE 2.—OMEGA-3 FATTY ACIS AND CORONARY HEART DISEASE: CuiNICAL STUDIES—Continued
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Hams et al. 1988b Single-blina. 6 weeks ......... 12 mL SuperEPA/d | 11 { TGs, t LDL, apoB, NS | Plasma lipoprotein changes
Annals of Intemal placebo v safflower oil hypertriglyceride- HDL should be monitored and
Medicine 109:465 controtied mics, 7 with long-term effects should

hypercholesterole- be evaluated.
mia.

Harns et al 1988¢ Non-blinded 6 weeks 18 g MaxEPA or 8 male type IV 1 TGs: NS Chol, | LDL, | Methyl ester of EPA and
American Journal uncontrolied. each, same amount of hyperipiderics apoB DHA causes the same ef-
of Chimcal crossover EPA and DMA fects as TG-EPA and
Nutrhon 48 $92 from SuperEPA. TG-DHA. This is a test

for more concentrate
omega-3 fatly acids sup-
plement.

Harnis et al. 1990 Non-blinded 6 weeks......... 15, 25 or 40 mL. 10 { TGs on each, little addi- | High doses confound ef-
Amencan Journal uncontrolied, MaxEPA/d. hypertnglyceride- tional effect at high fects of increased calo-
of Clinical dose response mic subjects. doses, { VLDL; | Chol ries Design doesn't allow
Nutrition 51:399 but no effect of high conclusions about omega-

doses; | LDL, HDL on 3 fatty acid-specific ef-
higher 2 doses. fects.

Hostmark et al. Randomized double- | 6 weeks 14gFO/d; 65 ¢ 64 males ages 35— { fibnnogen 13% at 3, 6 | The reduction in fibrinogen
1988 Brilish blind placebo- plus 6 EPA-+DHA 40 weeks. was less at 6 weeks than
Medical Journal controlled weeks. (Apothekernes at 3 weeks. Longer-term
297180 supplement Labs AS, Norway) studies are needed for

v olive oil assessment of effects of
chronic  consumption of
omega-3 fatty acids.

Hughes et al 1990 | Randomized, 30 days 5 g EPA plus DHA/ | 13 normal and 15 t Chol, LDL, apoB in hy- | The hypertensives had
Atherosclerosts double-bling, each, with d (Promega), hypertensive pertensives only; NS TG, apoB and | HDL and |
84.229 placebo-controlied 30-day wheat germ oil males. BP, serum androgens, androgens v normals at

two way washouts. control. plasma glucose, insulin, baseline. Reductions in

crossover. platelet aggregation. TGs and VLDL were
nearly 50% in normals
and 40% in hyperten-
sives, but did not reach
statistical significance due
1o large variations.

inagaki and Harrns Non-randomized 4 weeks..... .. 6 g EPA plus DHA/ | 6 { TGs. VLDL, apoC; NS, | Useful regarding mechanism
1990 uncontrolied. d (SuperEPA). hypertriglyceride- LDL, apoA, apokE, 1 of changes in lipoprotein
Atherosclerosis mics. HDL, apoB. levels, separated TG from
82:237. Chol and apoproteins.

Jensen et al. 1989 | Randomized, 8 weeks..... ... 4.6 g EPA plus 14 males, 4 females | NS Chol, HDL; t LDL; | | Concurrent olive oil control
New England doubie-bhind DHA/d from a nsulin-dependent VLDL, TGs; | BP.. group was present Dietary
Journal of placebo-controlted water soluble cod diabetics intake was not controlied.
Medicine crossover liver oil Eight weeks washout
321:1572. preparation v period was long enough

olive oit. to restore the parameters
tested to the pre supple-
mentary level. No change
in insulin or biood glu-
cose.

Kasim et al. 1988 Non-blinded 8 weeks.... ... 16 g EPA plus 1.1 22 insulin- NS Chol, LDL. -DL; t | All patents received hypo-
Journal of Clinical longitudinal. g DHA/d independent apoB; | BP. glycemic agents. Compli-
Endocrinology (MaxEPA). diabetics w/o ance was monitored by
Metabolsm 67:1 hyperlipidermia. questionnaires and count-

ing the FO capsules. No
plasma fatty acids com-
position was analyzed.
<estun et al. 1990 Randomized, 6 weeks... ..... 3 4 g EPA plus DHA | 11 normotensive NS Chol, HDL: } iDL, | | Concurrent linoleic acid
American Journal double-blind, 3 (maxEPA), v mildly TGs, VLDL. .(omega-6) and linolenic
of Chrucal oils safflower, linseed hypercholesterole- acid (omega-3) control
Nutrition 51 1028 oils. mic males groups were present. Die-
tary intake was controlled,
compliance was mon-
tored by plasma fatty
acids Comparisons v
basehine values, following
3 week satflower oil run-in
| HDL on linseed oil
only. See Abbey et al
1930

K app anc Randomized, non- 4 weeks.. ... 10 or 50 mL 8 hypertensive { BP on tugh dose ony ... ..{ No tota calone/d was given
FizGerald 1989 blinded. MaxEPA v males in each of but one of the dose level
New England safflower oil of a 4 groups. used in the study was
Journal of mixed vegetable quite large (50 mL/d).
Medicine oil.

3201037
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tehtonen et al. Non-blinded, | 3weeks ... 70 to B0 mL 17 healthy geriatric | Chol, VLDL, LDL, TG, | The fat content of the iso-
1989 Gerontology comparison o MaxEPA/d. patients. apoA, HDL; NS apoB. calosic contro! period is
35:31 isocalonc diet. not given. This is a very
targe amount of FO. The
majarity of the patients
1 discontinved the study
due to unpleasant taste

of the supplernent oil.

Lempart et ai. 1968 | Mon-blinded, 4 weeks 25 mt. MaxEPA/d.....[ 11 stable dialysis | TG, HDL; t LDt NS| | HDL found 20 weeks
American Journal uncontrotied. and 20 patients, bleeding, platelet aggre- after discontinuation, but
of Kidney weeks hypercholasterole- gation. little other data regarding
Diseases 11:170 post- mic, treatment/condition

supple- hyperirigtycende- during the washowt. The

mentation. mic. natuse of the disease and
oconcurrent dialysis in this
population make # impos-
sible 10 extrapolate to the
genoaral population.

Lewine ot al. 1983 Non-biintded 6 weeks ... ....| 20 mb cod liver c#.....} 10 hyperlipiderics..... 1 Chot, LDL; NS HDL, | AN the patients had jong
Archives of uncontrofied. ’ TGs; 1 piatelet supvival | standing history of hyper-
Intornal Medicine NS platelet aggregation. liprdemia. e concurrent
149:1113 oit control group. This

study is one of the few

studies that found piasma

TG did not change after

! | omega-3 faity acikls in-
i gestion (20 miyd).

Levinson ot al. 1880 | Randomized double- | 6 weeks......... 50 mL MaxEPA v 8 hyportensives.. _...... | TGs; NS Chal, DL, LDL | Ore patient receiving FO
American Jownal | blind placebo- 4 palm oil, corn oil A 8poA and apoB; 1 bleed- withdrew because of Gi
of Hypertansion controlled paraltel. mix. ing; NS platelat aggrege- discomfort. Because of
3:754. tion; | Bp. adverse effects, the daily

dose of oil was reduced
by 20% and 25% in two
patients in the FO group,
and by 20% in one pe-
' 1 tiem in the vegotsble ol
. group.
L and Stemer 1920 | Non-blinded paraliel...| 25 days......... | 6 g EPA fiom 8 normat aduMs........... | platelet aggregation, ad- | Elegant study showing an
Blood 76:938. MaxEPA, hesivenass, efiect on platelet adhe-
siveness. Design doesnt
altow conclusions about
omega-3 fatty acid-specif-
1 i effects.

tox 1880a Geners! | Non-blinded 30 days..... ..| 0.9 g EPA plus 9 heaithy males.......... | Chol, LDL, NS TGs; { | Design doesn't aflow con-
Fharmacology uncontrolied. DHA/d (MaxEPA}. HDL; { Dbleeding; NS clusions about omega-3
21:241. | platelet aggregation. fatty :acid-specific effects,

Lox 1880b General | Non-blinded 30 days.......... 0.3 g EPA plus 43 healthy females, | | Chol, 1 LOL in non-oral | The difference between oral
FPhamnacology uncontrolied. DHA/d (MaxEPA). with or without contraceptive users; contraceptive users and
21-295. oral contraceptive TGs in oral contraceptive non-oral contraceptive

use, 13 1 users. users may be important
menopausal
females.

Margotin et al. 1993 | Randomized, 8 weeks..... .| 8 g FO{RES- 46 elderly 1 TGs; | LOL NS Chol, | Inclusion BP was systolic
Amercan Journal double-blind Q10900} v corn ol hyperiensive HDL; | BP. >160 or diastolic > 90.
of Clinrcal crossover subjects. Excellent design with 3
Nurrition 53:562. week wash out betweon

! the 8 week treatments.

Mehta ot al. 1888a | Rardomized, 4 weeks ... 32gEPA22g 8 malesw CHD 52- | | TGs; NS Chol, HOL, | Placebo not characterized
Amesican Joumal double-blind Orias e MraxEPA} 73 yrs. LOL; | BP, | neutrophil in this paper, identified
of Medicine B4:45. placebo-controlied v lecithin aggregation, chamotaxis. from companion paper

crossover. (see Mehta 1988, Ameri-
can Heart Journal). There
was large variation of TG
level in the placebo
group.

Meht & ot al. 1988b | Randomized, 4weeks.......|32gEPA22¢g 8 males w CHD 52~ | { PAL NS TPA ... ... Various parameters were
Amevican Haart doubig-biind DHA/d (MaxEPA} 73 yrs. compared betwean CAD
Journal 116:1261. ptacebo-controlied v lecithin, patient and normal sub-

crossover. jects. Lecithin was the

concurrent  control.  Die-
tary intake was not con-
trolted.
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Miller et al. 1988 Muiticenter, 3 months...... 10 g MaxEPA/d v 48 | TGs; NS Chol, LDL, HOL .} This is a multicenter 3 mo
Chnica Chimuca randomized olive oil. hypertriglyceride- study. In the summary
Acla 178:251, double-blind MICS. section the investigator

placebo-controlled. reported minor G! disturb-
ance in both groups but
in the discussion section
the author stated that 10
g MaxEPA/d was well tol-
erated. Compliance was
not monitored.

Milner et al. 1989 Randomized................ 4.5 g EPA plus 84 post-angioplasty | | restenosis by symptoms, | All patients received aspirin
Amencan Journal DHA/d (MaxEPA) patients. NS by angiography. and calcium blockers
of Cardiology v no supplement. American Heart Associa-
64:294. tion phase Il diet. Design

doesn’t allow conclusions
about omega-3 fatty acid-
specific effects. Concomi-
tant use of other medica-
tions, reduction in smok-
ing. Reocclusions not as-
sassed by angiography.

Mbigaard et al. Non-blinded, 15 g MaxEPA/d v 9 type Il | Chol, TG, VLDL, apoB; | The European Atherosciefo-
1990 placebo control. olive oil. hyperfipoprotein- NS LDL, HDL, apoA-i. sis Society diet was rec-
Atherosclerosis emics. ommended to the pa-
8t1:1. tents. No compliance

was monitored. Concur-
rent olive oil control
group.

Mori et al. 1988 Non-blinded 15 g MaxEPA/d......... 10 insulin- t Chol, LDL, HDL; | TGs....| Design doesn't aflow con-
Clirical uncontrolled. dependent male clugions about omega-3
Expenimental diabetics. fatty acid-specific effects.
Pharmacology
Physiology 15:333.

Mori et al. 1989 Non-blinded, paralie! 16 g MaxEPA/d v 10 insulin- t Chol, LDL, HDL, HDL; | | Compliance by piatelet
Metabolism control. same in non- dependent male TGs among diabetics; NS | phospholipids fatty acids
38:404. diabetics. diabetics, 10 Chol, LDL, HDL, HDL, and pill count. Usual diet,

normal controls. TGs among normals; activity were to be main-
Chol, LOL and TG still dif- | tained.
ferent 8 weeks after dis-
continuation.

Nozaki et al. 1991 Non-blinded 20 g Promega/d......... 12 male | TGs, VLDL; t LDL; NS | No alcohol and isocaloric
American Joumnal uncontrolied. hypertriglycerid- HDL. confrolled diet was used
of Clinical emics. in the protocol. Design
Nutriion 53:638. doesn’t aliow conclusions

about omega-3 fatty acid-
specific effects.

Radack et al. 1989 | Randomized double- 1.1 0r 2.2 g EPA 25 hyperlipidemic, | fibrinogen.............eeemeneeeee. Excellent design. Compli-
Annals of Internal biind placebo- plus DHA/d disease free. ance was assessed by
Medicine 111:757. controlied (source not plasma fatty acid analysis.

supplement, specified) v olive
oil.

Radack et al. 1990a | Randomized, 8 weeks 4.6 g EPA plus 8 , | fibrinogen comparably on | Excellent design; aithough
Journat of double-blind each 4- DHA, olive oil hypertipoproteine- FO and com oil; NS TPA, the n was small, the
American College crossover. week during washout, mics types iib or PAI, bleeding. mean values do not sug-
Nutrition. washout, corn oil control. v, gest differences missed

6-week due to small sample, nor

run-in. is any difference between
com oil and FO suggest-
ed.

Radack et al. 1990b | Randomized, 22o0r 1.1 gFO/d 10,7and 8 t LDL, | HDL: on 2.2 g/d | Excelient design includes 6
American Joumal double-blind from McNell, 41% hypertriglycerid- group, t apoB on both [ week run in, AMA diet,
of Clinical placebo-controfied. as n-3 fatty acids emics, doses of FO. 92% comphance, appro-
Nutrition 51:598. v olive oll. respectively. pnate subjects for claims.

Reis et al. 1989 The | Randomized, 6 g EPA plus DHA/ | 204 patients for NS effect on restenosis.......... In a randomly selected
Lancet ii:177. double-blind d (SuperEPA or coronary subset of 42 patients (42/

placebo-controlied. Promega). angioplasty. 186), plasma PL was ana-
lyzed. Higher Gl side-
effect was significantly
higher in FO group (48%)
than placebo group. Pla-
cebo not charactenzed.

Reis et al. 1990 Randomized, 6 g EPA plus DHA/ | 89 patients for | TGs; t LDL in Promega | Only subset of patients had
American Journal double-blind d (SuperEPA or coronary group and hypertriglycen- LDL separated by ultra-
of Cardiology placebo-controlied. Promega) v olive angioplasty. demic subjects of Super- centritugation. Most  of
68:1171. oil. EPA group. LDL chol levels were cal-

culated rather than meas-
ured.



60686 Federal Register / Vol. 56, No. 220 / Wednesday, November 27, 1991 / Proposed Rules
TaBLE 2.—OMEGA-3 FATTY ACIDS AND CORONARY HEART DISEASE: CLINICAL STUDIES—Continued
Reference Design Duration Amount Subjects Findings Comments
Rillaerts et al 1989 | Non-blinded, 10 weeks...... 2.7 g EPA plus 12 stable insulin- | TGs, VLDL; t HDL; NS | Dietary intake was con-
Drabetes 38.1412. uncontrolled. DHA/d (MaxEPA). dependent LOL during washout 1 trolled, exchanging sun-
diabetics. TGs, VLDL flower, comn or saffiower
ol with omega-3 fatly
acids. Calorie  intake
varied from 1800 to 2200
kcal, depend on individual
needs. Approximately 5.6
g omega-8 fatty acids/d
was exchanged with 2.7 g
omega-3 fatty acids/d.

Schectman et al Single-bhind 1 month....... 4.00r7.5gEPA 13 non-ingulin | TGs, VLDL, NS Chol, | Subjects were on their usual
1968 Diabetes crossover. plus DHA dependent LDL, HDL; t apoB; 1t diet (uncontrolled). Com-
37:1567. (MaxEPA). diabetics v fasting glucose, | glu- phance was obtained by

safflower oil. cose tolerance capsule counting. In-
crease LDL chot and
apoB were not dependent
on amount of omega-3
fatty acids.

Schectman et al. Single-blind 1 month......... 4.0 g/d EPA plus 18 hyper- | TGs; NS Chol, HDL, | Significant body weight gain
1989a crossover. DHA (MaxEPA) triglyceridemic apoA-l on both treat- on each treatment. Satu-
Anteriosclerosis for 1 month, 1- subjects. ments; NS on control. rated fat was held con-
g 345, month washout, stant.

foliowed by 7.5 g/
d for 1 month v
safflower oil.

Schectman et al. Non-blinded 6 months....... 10 g EPA plus 16 hypertriglycerid- | Imtially | TGs, but less | Dietary intake was not con-
1989b Annals of uncontrolled. DHA/d months 1 emics (5 also each month, by 6 months trolled. Gl side effects
Internal Medicine to 3; 4 g/d hypercholesterole- only | 11%; worse giu- were considered and re-
110:346. months 4 10 6 mic); 6 noninsulin- cose tolerance, t glyco- ported. Design doesn't

(Omega-500). dependent solated hemoglobin in aliow conclusions about
diabetics. dhabetics; 1 HDL on high omega-3 fatty acid-specif-
dose. ic effects.

Schmidt et al. Non-blinded 12 weeks....... 4.5 g EPA plus 14 patients with NS plasminogen, PAl; { fi- | Concurrent vegetable oil
1988a Artery randomized after DHA/d v angina. brinolysis. control was used. No fatty
15:316. placebo. vegetable oil. acid composition of con-

trol and test ol was
given. Uncontrolled use of
omega-3 fatty acids sup-
plementation in patents
with stable angina pecto-
ris was cautioned by the
investigator.

Schmidt et al. Randomized, 12 weeks....... 4.8 g EPA plus 36 patients with NS antithrombin Hi, protein { 4-week run-in on vegetable
1988b double-blind, DHA/d (MaxEPA) angina. C. oil control.

Scandinavian placebo v vegetable oil.
Journal of Chnical controlled.

and Laboratory

Investigations,

Suppl.

Schmidt et al. Non-blinded 6 weeks........ 6 g n-3 (3.3 EPA, 17 hyperlipidemics | TGs; NS Chol, LDL, |No concurrent oil control
1988a uncontrolled. 1.8 DHA) (Jahre, (9 type lla, 8 type HDL; t apoB, | apoA-i; group, uncontrolled die-
Thrombosis and Norway). . t protein C in type lla, | tary intake and large
Haemostasis type IV;. amount of test oil. Dietary
62:797. compliance was not moni-

tored and Gl side effect
was not reported. Design
doesn't allow conclusions
about omega-3 fatty acid-
specific effects.

Schmidt et al. Non-blinded 6 weeks..... ... 4 g EPA plus DHA/ | 10 insulin- NS fibnnogen, TPA, PAL, | Very few changes in this
1989b Journal of uncontrolled. d (Jahre, Norway) dependent platelet aggregation; 1 population; the chemo-
Internal Medicine diabetics. neutrophil, NS monocyte taxis results are different
225 (Suppl 1):201. chemotaxis. than for normals. The

meaning of changed neu-
trophil chemotaxis is un-
clear. Design doesn't
allow conclusions about
omega-3 fatty acid-specif-
ic effects.

Scamidt et al. 1989¢ | Non-blinded 6 weeks......... 5.3 g cod liver oil/d . | 12 normal, healthy | neutrophii, monoctye mi- | Usual diets throughout. The

Atherosclerosis.

uncontrolled

males.

gration toward autologous
serum or chemical attract-
ant.

lack of a control oil pre-
vents firm  conclusion
about the specificity of
the eoffect as due to
omega-3 fatty acids.
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Schmidt et al. 1991 | Randomized, non- 6 weeks......... 6gori3,40r9g | 17 hyperlipidemics | monocyte chemotaxis in | Virtually all the effect is with
Arteriosclerosis blinded dose- n-3 fatty acids and 10 healthy all, | neutrophil in type the lowest dose. The au-
and Thrombosis response. (Fabrikker, Oslo). 8N, fla and in normals, not thors interpret this to
11.429. type IV on 1.3 g/d. mean the effect was

probably not due to poly-
unsaturated fatty acids,
bt a polyunsaturated
fatty acid control would
have allowed a stronger
conclusion.

Skeaff and Holub Non-blinded v 6 weeks......... 20 mL MaxEPA/d...... 8 normal males........... | platelet aggregation ........... A methodology and protocol
1988 Thrombosis washout. for biochemical mecha-
Aesearch 51:105. nism of action of omega-3

| fatty acids on platelet
function. Design doesn't
afiow conclusions about
omega-3 fatty acid-specif-
ic offects.

Silverman et al. Non-blinded, 2 individual | 6.16 and 5.15 ¢ 10 normal, healthy | platelet aggregation to { The study was undertaken
1991 American Crossover. meals. EPA plus DHA males. one of four agonists; NS primarily t0 measure ab-
Journal of Clirical from FO bleeding, membrane sorption of omega-3 fatty
Nutrition 53:1165. (Promega) or omega-3J fatty acids. acids from FO v fish EPA

tuna, respectively. absorption from fish was
about 3 fold greater than
from FO, but there was
no difference in DHA ab-
sorption rate.

Simons et al. 1990 Randomized double- | 12 weeks....... 2 or 4 g EPA plus 13 | TGs; HDL, end (p < | Himega is ethyl ester prepa-
Australia New blind placebo- DHA/d HIMEGA 0.06) Chol; NS LDL, ration of FO fatty acids
Zealand Journal controlled (ethyl esters) v mics and 9 apoA-1, apoB. The study shows compa-
of Medicine crossover. olive oil. hypercholesterole- rable resuits for the new
20:689. mics. and traditional FO.

Simonsen et al. Non-blinded, 3 weeks......... 20 mL cod liver oil, | 2 groups of 15 NS Chol, bleeding, TXA: 1 | There was an alternate oil
1988 Acta Medica uncontrofied. about 5 g EPA normal healthy HDL in the population | control.

Scandinavica plus DHA, males. with low fish consumption.
223:491,

Smith et al. 1989 Non-blinded, 4 weeks......... 3.4 g EPA plus DHA | 35 male and 5§ } TGs; NS HDL, biood glu- | Points out interaction of
Thrombosis uncontrofied. as ethyl esters female survivors cose, PAl; { Chol, LDL, omega-3 faity acids with
Research 53:467. (K85, Norsk of myocardial bleeding, fibrinogen. anticoagulants.

Hydro). infarction.

Solomon et al. 1990 | Randomized double- | 3 months........ 28 g EPA, 2 g DHA | 10 stable angina NS angina.......ocvvvvimsmersrmasesenes Concurrent olive oil control
Current Medical blind placebo- (MaxEPA) v olive patients. was used. The subject
Research Opinion controlled paratle! oil. number (5/group) was {00
12:1. longitudinal. small. Subjects kept their

usual diet and life-style.
Compliance was as-
sessed by RBC-PL fatty
acid analysis. No side ef-
focts were reported.

Stacpoole et al. Non-blinded 6months, 3 | 1.1,23,0r45¢g 21 in diabetics | TGs; { LDL; | Two kinds (MaxEPA or Su-
1989 Metabolism uncontrolled, two months EPA plus DHA/ hyperlipoproteine- NS Chol, HDL; TG and | perEPA) of omega-3 fatty
38:946. doses. on 2 diets. 1000 Kcal mics 6 diabetics, LDL changes show dose- acids test materials were

(MaxEPA). 6 normals. response; Glycemic con- used. Compliance was
trol worse in 4 insulin-de- monitored by monthly vis-
pendent diabetics; In con- iting the clinic and evalu-
frols | TG, VLDL; NS | ated by a physician and
Chol. dietitian  rather  than

plasma fatty acids com-
position American Heart
Association phase (il diet
was used as basal diet

Steiner et al. 1989 Randomized, 8 weeks 1.8 g EPA plus DHA | 28 hypertensives, | BP for self-recorded and | Considerable systematic dif-
Journal of placebo-controlied blind, 4 blind v salad off, including 10 with casual clinic-recorded; NS ference between seif-re-
Hypertension 7 crossover, weeks 3.2 g EPA plus hypertriglyceride- prostacyclin, thromboxane. | ported and clinic-reported
(supp} 3):S73. followed by non- open, DHA non-blind. mia or BP data suggests signifi-

blinded, hypercholesterola- cant patient bias, detecta-

uncontrolled mia. ble by fish-smell beiching.

phase. Quantitative data not pre-
sented, making compari-
son with other BP studies
difficuit.

Subbaiah et al. Non-blinded 30 days.......... 7.5 g EPA plus 14 | TGs, VLDL, LDL; t HDL..| Patients on American Heart
1989 uncontrolled. DHA/d as hypercholesterole- Association phase | dist
Atherosclerosis SuperEPA. mics w/o for at least 3 mo before
79:157. hypertriglyceride- entering the study and

mics. continue the same diet

during the test period.
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Sweny et al. 1989 Non-blinded 6 months ... | 60 mg EPA plus 14 adult transplant | TGs, NS Chol .. .. ..... No corcurrent oil control
Nephrology uncontrolied. DHA/kg recipients. group, uncontrolled die-
Dialysis {MaxEPA). tary intake except dietary
Transplantation protein intake was kept
4:1070. constant. Compliance was

not monitored and Gl side
effect was not reported.
Antihypertensive and im-
munosuppressive  drugs
were administered.

Takimoto et al. 1989 | Non-blinded 30 days.......... 20 mL MaxVita 5.6 | 14 normal healthy { Tgs, HDL; NS Chol......... .| There was no side effect or
Thrombosis uncontrolied, g EPA 2.6 g DHA. subjects, 4 were Gl disturbance was re-
Research 54:573. partial crossover hypercholesterole- ported when 20 mL con-

mic and trol or test oi vas taken

hyperhpidemic. in a single dose. Wheat
germ oil containing alpha
Inolenic acid was used as
controt ol

Urakaze et al. 1989 | Non-blinded 6 months ....... 15gEPAO7g 14 renal allograft 1 RBC filterability, prevent- | Non specified sardine oil

Nephron 53:102. uncontrolied, DHA/d (source patients. ed { in platelet aggrega- concentrate  was used.
controlled for not specified). tion in controls. Food intake was not mon-
ciclosporin. tored dunng the study but
EPA content in RBC was
measured for comphance.
Antihypertensive and im-
munosuppressive  drugs
were administered.

Vacek et al. 1989 Double-blind 6 weeks......... 9 g EPA plus DHA 8 CHD patients........... | TGs; NS Chol, .DL, | The control was a mixture
Biomedicine and placebo-controiled from (MaxEPA) v HOL; NS angine. of palm and cottonseek
Pharmacothera- crossover. 1:1 palm: . oils. No fatty acid compo-
peutics 43:375. cottonseed oil. sition was given of this

control oil. Dietary intake
was not controlled.

Valdini et al. 1990 Randomized, 12 weeks 1.8 g EPA pius 25 { TGs; NS Chot, LDL, HDL...| Usual diets, small but pract-
Journal of Family double-biind, each. DHA/d (MaxEPA) hypercholesterole- cal dose; some patents
Practice 30.55, placebo-controlied v glive oil. mics. were on lipid altenng

crossover. medication concurrently.

van Houwelingen et | Multicenter, 6 weeks......... mackerel (4.7 g 84 healthy males ....... NS Chol, LDL; | TGs at 3 | Excellent design, includes 2
al. 1990 Armerican matched controls EPA+DHA) or and 6 weeks; at 6 weoks week run in; doesn't dis-
Journal of Clinical by TGs and blood meat paste. 1 apoB v meat paste; tinguish fish from n-3 fatty
Nutrition 51:393. pressure. NS v initial on meat paste. acids, large amt of n-3s.

Vessby and Boberg | Randomized double- | 8 weeks ........ 10 g MaxEPA v 14 non-insuhn both oils | VLDL, Chol, | Indicates potential adverse
1990 Journal of blind placebo olive oil. dependent apoA-il; MaxEPA also | effect on glucose by
Internal Medicine controtled diabetics. TGs, BP, but NS between omega-3 fatty acids.
228:165. crossover. treatments; HbA,., glu-

cose disappearance 1
on MaxEPA, | on olive
oil.

Wahiqvist et al. Non-biinded 7 day diet 100 g fish/week......... 31 healthy 22 non- t arterial compliance in | Very small amount of fish
1989 The Lancet uncontrolied. records. insulin-dependent fish group; | postenor (rather than FO suppie-
i 944 diabetics. tibial artery resistance in ment) was used n this

healthy subjects. study. Fish eaters were
defined as those who ate
one serving (100 @) or
more of fish in a week.
No total and/or a range
of omega-3 fatty acids
was given in the study.

Weintraub et al. Non-blknded 25 days......... 3 diets; saturated 8 heatthy | TGs, Chol more by FO A The fat content (42%) of
1988 Journal of uncontrolled. fat; saftiower oil; normolipidemic than safflower; | VLDL, the diet was too high but
Clinical FO at 30% of fat. males. LDL, HDL comparable v the study design using
Investigation saturated fat diet except | two controls, saturated tat
82:1884 apoA | on FO v saturat- | and omega-6 fatty acids

ed fat. was good.

Wilt et al. 989 Randomized, 12 weeks 20 g MaxEPA v 38 males w } TGs; t LDL; NS Chol | Patients were on American
Annals of Internal double-blind each with safflower oil. hypercholesterole- HDL, apoA, apoB. Heart Association step
Medicine 111:900. placebo-controlled 4-week mia. one low cholesterol, low

crossover. washout. sat fat det and large
amount of FO (20 g/p/d)
was used. No Gi side
effect was reported Com-
pliance was monitored by
bhinded pi#t count and
questionnaire rather than
plasma hipid analysis.
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TABLE 2.—OMEGA-3 FATTY ACIDS AND CORONARY HEART DISEASE: CLiNicAaL STubies—Continued
Reference Design Duration Amount Subjects Findings Comments
Zucker et al. 1988 Randomized, 6 weeks.......... 3.2gEPA22g 9 normal, 16 | TGs, VLOL, t LDL in Safflower oif was used as
Artherosclerosis crossover. DHA (MaxEPA) v hyperlipoproteine- type IV hyperlipoproteine- oon.trol oil. The stt_:dy
73:13. safflower oil. mics. mics; NS Chol, TG, LDL, design was double blind

HDL among normals.

but many of the subjects
reported identifying the
FO by its characteristic
aftertaste. This is one of
the very few article re-
ported FO aftertaste in a
double blind study.

Abbreviations used: NS, not statistically significantly different; Chol, cholesterol; VLDL, very low-density lipoprtein cholesterol, LDL, low-density lipoprotein

cholesterol; HDL, high-density lipoprotein cholesterol, TGs, triglycerides; apoA, apoprotein A (a protein in lipoprtoein . ) r
oot né %%%pvoiein E (a protein in rglzncy Iipoproteins,apmost notably VLDL and HDL; CHD, coronary heart disease; FO, fish oik TXB,

low-density lipoprotein); apol

thromboxane; TPA, tissue plasminogen activator; PAI, plasminogen activator inhibitor; v, versus; /d per day.

[FR Doc. 91-27166 Filed 11-26-91; 8:45 am)]
BILLING CODE 4160-01-M

21 CFR Part 101
[Docket No. 91N-0094)
RIN 0905-AB67

Food Labeling: Health Claims; Calcium
and Osteoporosis

AGENCY: Food and Drug Administration,
HHS.

ACTION: Proposed rule.

SUMMARY: The Food and Drug
Administration (FDA) is proposing to
authorize the use on foad labels and in
labeling of health claims relating to the
association between calcium and
osteoporosis. FDA has reviewed the
available scientific data under the
provisions of the Nutrition Labeling and
Education Act of 1990. Based on its
review, FDA has tentatively concluded
that there is significant scientific
agreement among qualified experts that
this data supports that calcium intake
has a significant impact on bone health.
The agency proposes that for a product
to be eligible to bear such a claim, one
serving of the product must contain a
minimum of 20 percent of the
Recommended Daily Intake (RDI) for
calcium or 180 milligrams (mg) in an
assimilable form.

DATES: Written comments by February
25, 1992. The agency is proposing that
any final rule that may issue based upon
this proposal become effective 6 months
following its publication in accordance
with requirements of the Nutrition
Labeling and Education Act of 1990.
ADDRESSES: Written comments to the
Dockets Management Branch (HFA-
305), Food and Drug Administration, rm.
1-23, 12420 Parklawn Dr., Rockville, MD
20857,

FOR FURTHER INFORMATION CONTACT:
Mona 8. Calvo, Center for Food Safety
and Applied Nutrition (HFF-265), Food
and Drug Administration, 200 C St. SW.,
Washington, DC 20204, 202-485-9564.

SUPPLEMENTARY INFORMATION:
1. Background

A. The Nutrition Labeling and
Education Act of 1990

On November 8, 1990, the President
signed into law the Nutrition Labeling
and Education Act of 1990 (Pub L. 101~
535) (the 1990 amendments), which
amend the Federal Food, Drug, and
Cosmetic Act (the act). The 1990
amendments, in part, authorize the
Secretary of Health and Human Services
(the Secretary) to issue regulations
authorizing nutrient content or health
claims on the label or labeling of foods.
With respect to health claims, the new
provisions provide that a product is
misbranded if it bears a claim that
characterizes the relationship of a
nutrient to a disease or health-related
condition, unless the claim is made in
accordance with the procedures and
standards established under section
403(r)(1)(B} of the act (21 U.S.C.
343(r)(1)(B)).

Published elsewhere in this issue of
the Federal Register is a proposed rule
to establish general requirements for
health claims that characterize the
relationship of nutrients, including
vitamins and minerals, herbs or other
nutritional substances (referred to
generally as “substances”) to a disease
or health-related condition on food
labels and in labeling. In this companion
document, FDA has tentatively
determined that sucn claims would be
justified only for substances in dietary
supplements as well as in conventional
foods if the agency determines based on
the totality of the publicly available
scientific evidence (including evidence
from well-designed studies conducted in
a manner which is consistent with
generally recognized scientific
procedures and principles) that there is
significant scientific agreement among
experts qualified by scientific training
and experience to evaluate such claims,

igh-density

), apoB; apoprotein B (a protein in

that the claim is supported by such
evidence.

The 1990 amendments also require
(section 3(b)(1)(a)(ii). (b){1){A){vi), and
(b)(1)(A)(x)) that, within 12 months of
their enactment, the Secretary shall
issue proposed regulations to implement
section 403(r) of the act (21 U.S.C.
343(r)), and that such regulations shall
determine, among other things, whether
claims respecting 10 topic areas,
including calcium and osteoporosis,
meet the requirements of the act. In this
document, the agency will consider
whether a label or labeling claim on
food or food products, including
conventional foods and dietary
supplements, on the relationship
between calcium and osteoporosis
would be justified under the standard
proposed in the companion document
entitled “Food Labeling: General
Requirements for Health Claims for
Food.”

FDA has followed the general
concepts and criteria proposed in the
companion document in considering
whether to propose to authorize the use
on the labels and labeling of food of
health claims for calcium and
osteoporosis. In the companion
document, FDA has proposed that, in
evaluating whether support exists for a
health claim, it will consider the levels
and safety of a nutrient within the
context of its use in the daily diet.
Before a health claim for a particular
nutrient will be authorized, it is
necessary that the nutrient be safe and
lawful for use in food at the level found
to have an effect on a disease or health
condition.

The topic of calcium and osteoporosis
involves a substance which has
recognized uses both as a component of
food and of drugs. The agency has
looked at all data relevant to this topic
whether the data involved tests at
dietary levels or at therapeutic levels.
The agency thought this necessary to



