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Goal. The goal of this lesson is
to provide information on select
vitamins and supplements, with
emphasis on the current consumption recommendations in adults.
Objectives. At the conclusion of

this lesson, successful participants
should be able to:
1. list the recommended daily
allowance, adequate intake, and
tolerable upper intake level for
each supplement discussed;
UHFRJQL]HWKHKHDOWKEHQHÀWV
that each supplement provides, as
well as the risk of excessive use;
3. identify the current indications for which supplementation is
supported, based on recent evidence-based literature; and
4. demonstrate an understanding of pertinent patient counseling
advice regarding selection and use
of over-the-counter (OTC) supplements, including drug-drug interactions, and regulatory information.

a survey conducted by the Centers
IRU'LVHDVH&RQWURODQG3UHYHQWLRQ &'& IRXQGWKDWELOOLRQ
out-of-pocket dollars were spent
by Americans on complementary
and alternative medicine self-care
products. In the midst of a media
LQÁXHQFHGLQIRUPDWLRQRYHUORDGHG
and self-care, health-seeking population, it is important that health
care professionals assist the lay
public in deciphering the data in
order to make sound and healthy
decisions about OTC supplementation.
In order to assess and guide
nutrient intake, the Food and
Nutrition Board (FNB) has developed reference intake values. These
'LHWDU\5HIHUHQFH,QWDNHV '5,V 
DUHGHÀQHGLQ7DEOH
It is important to note that
while dietary supplements are
UHJXODWHGE\WKH)RRGDQG'UXJ
$GPLQLVWUDWLRQ )'$ WKH\DUHQRW
regulated in the same manner that
medications are. In fact, dietary
supplements do not require premarket review or approval. Manufacturers do have a responsibility
to ensure that their products are
safe and that the labeling is clear
and truthful. However, they do

Background and General
Information Regarding
Supplementation

7KH2IÀFHRI'LHWDU\6XSSOHPHQWV
2'6 ZKLFKRSHUDWHVZLWKLQWKH
National Institute of Health (NIH),
reported that in 2004, Americans
spent 20.3 billion dollars on dietary
supplements. Among Americans 20
years of age and older, 52 percent
reportedly are taking at least one
supplement with the greatest
percentage found in adults greater
than 60 years. In addition, in 2007,

not need to provide this informaWLRQWRWKH)'$SULRUWRPDUNHWLQJ6XSSOHPHQWPDQXIDFWXUHUV
are also permitted to print health
EHQHÀWFODLPVRQWKHODEHODVORQJ
as it is followed by the words, “This
statement has not been evaluated
E\WKH)RRGDQG'UXJ$GPLQLVWUDtion. This product is not intended
to diagnose, treat, cure, or prevent
any disease.” Consumers should be
advised that not all supplements
may be manufactured to the same
standard. A list of independent
organizations that offer “seals of
approval” can be found in Table 2.
These organizations only test the
product to verify that it is free of
contaminants and contains the ingredients listed on the label. They
do not test the product for safety or
HIÀFDF\

Vitamin D

9LWDPLQ'LVDIDWVROXEOHYLWDPLQ
that is obtained endogenously
when ultraviolet radiation strikes
the skin initiating synthesis, or
when it is consumed through food
and supplements. In supplements
DQGIRRGYLWDPLQ'LVDYDLODEOHDV
ergocalciferol and cholecalciferol.
The forms are considered equiva-

Table 1
Dietary reference intakes
5HFRPPHQGHG'LHWDU\$OORZDQFH
5'$ 




$YHUDJHGDLO\OHYHORILQWDNHVXIÀFLHQW
WRPHHWWKHQXWULHQWUHTXLUHPHQWVRI
nearly all healthy people

$GHTXDWH,QWDNH $, 




(VWDEOLVKHGZKHQHYLGHQFHLVLQVXIÀFLHQW
WRGHYHORSDQ5'$DQGLVVHWDWDOHYHO
assumed to ensure nutritional adequacy







Tolerable Upper Intake Level (UL)

Maximum daily intake unlikely to cause
adverse health effects

Table 2
Organizations that verify dietary
supplement manufacturing
Organization
Consumer Lab

Website
www.consumerlab.com

863KDUPDFRSHLD'LHWDU\6XSSOHPHQW ZZZXVSRUJ8639HULÀHGGLHWDU\
 9HULÀFDWLRQ3URJUDP
6XSSOHPHQWV
1DWXUDO3URGXFWV$VVRFLDWLRQ7UX/DEHO
 3URJUDP

lent and effectively raise [25(OH)
'@OHYHOVWKHSK\VLRORJLFDOO\DFWLYH
IRUPRIYLWDPLQ'DOVRNQRZQDV
calcitriol. It is the result of two hyGUR[\ODWLRQVWHSVWKDWRFFXUÀUVWLQ
the liver and second in the kidney.
9LWDPLQ'LVPRVWFRPPRQO\
known for its role in allowing the
absorption of calcium from the
gut, and for enabling normal bone
growth and bone remodeling by
osteoclasts and osteoblasts. It has
an accepted role in the prevention
and treatment of osteoporosis, and
FOLQLFDOWULDOVKDYHFRQÀUPHGLWV
role in decreasing bone fractures.
2WKHUIXQFWLRQVRIYLWDPLQ'LQclude adjusting cell growth, neuromuscular and immune function,
DQGUHGXFWLRQRILQÁDPPDWLRQ
While some foods naturally
FRQWDLQYLWDPLQ' VNLQRIVDOPRQ
tuna, and mackerel; cheese; and
HJJ\RONV IRUWLÀHGIRRGVVXFK
as milk, orange juice, yogurt and
breakfast cereals provide most of
WKHYLWDPLQ'LQWKH$PHULFDQ
diet. An eight-ounce glass of milk
FRQWDLQV,8RIYLWDPLQ'
Also, sun exposure initiates
YLWDPLQ'V\QWKHVLVLQWKHERG\
DOWKRXJKLWLVGLIÀFXOWWRSUHGLFW
WKHDPRXQW6XQVFUHHQZKLFKLV
recommended by the American
$FDGHP\RI'HUPDWRORJ\WRUHGXFH
the risk of skin cancer, can reduce
WKHDPRXQWRIYLWDPLQ'SURGXFHG
from sun exposure.
*URXSVDWULVNRIYLWDPLQ'
GHÀFLHQF\LQFOXGHROGHUDGXOWVDQG
persons with limited skin exposure,
dark skin, or malabsorption of viWDPLQ'REHVHLQGLYLGXDOVRUWKRVH
who have undergone gastric bypass

ZZZQSDLQIRRUJ

surgery, as well as those who are
taking medications that accelerate
WKHPHWDEROLVPRIYLWDPLQ'
9LWDPLQ'KDVUHFHQWO\JDLQHG
the attention of the medical, public
health, and lay communities for its
SRWHQWLDODQWLFDQFHUEHQHÀWVDV
well as in the prevention and treatment of other conditions including
diabetes, glucose intolerance, hypertension, multiple sclerosis, and
cardiovascular disease.
The Institute of Medicine
(IOM) assembled a committee to
essentially determine which health
RXWFRPHVDUHLQÁXHQFHGE\YLWDPLQ
' DQGRUFDOFLXP KRZPXFKYLWDPLQ' DQGFDOFLXP LVQHHGHGDQG
KRZPXFKYLWDPLQ'LVWRRPXFK
In November of 2010, the IOM
released a report concluding that
bone health was the only outcome
that was supported by research
and established a cause and effect,

dose-response relationship with
YLWDPLQ' DQGFDOFLXP LQWDNH
For cancer, cardiovascular disease, diabetes, falls, autoimmune
disorders, and other extraskeletal
disease outcomes, the evidence
was inconsistent and inconclusive.
Therefore, despite the eagerness
WRWUHDWVXESDUYLWDPLQ'OHYHOV
WKHDGGLWLRQDOSURFODLPHGEHQHÀWV
must still be viewed as hypothesis.
Large scale randomized clinical
trials, designed with these primary
outcomes mentioned, have not yet
been conducted and are desired.
The IOM report also suggested a
U-shaped risk analysis curve for
several outcomes related to vitamin
'SURSRVLQJWKDWPRGHUDWHVHUXP
OHYHOVRIYLWDPLQ'PD\EHRSWLmal, and that the risk of disease
increased at both low and high
OHYHOVRIYLWDPLQ'0RVWH[SHUWV
agree that serum concentration of
> 2+ '@VKRXOGEHPDLQWDLQHG
EHWZHHQQJPO OHYHOJUHDWHU
than 20 supports healthy bones),
and new data suggest that there
may be health risks associated
ZLWKOHYHOVDERYHQJPO
The committee also updated
WKH'5,VIRUERWKFDOFLXPDQG
YLWDPLQ'ZKLFKKDGEHHQODVW
examined in 1997. The adult values
DUHOLVWHGLQ7DEOHDQGUHÁHFW
the total amount that should be
consumed through diet and supplementation.
Various repletion regimens

Table 3
Calcium and vitamin D dietary reference intakes
by life stage
Life stage
and gender

Calcium
Vitamin D
5'$  PJGD\  8/ ,8GD\  5'$  PJGD\ 

8/ PJGD\ 

19-30 yr (M+F)
31-50 yr (M+F)
51-70 yr (M)
51-70 (F)
71+ (M+F)
19-50 yr pregnant
or lactating

1000
1000
1000
1200
1200
1000

4000
4000
4000
4000
4000
4000

2500
2500
2000
2000
2000
2500

600
600
600
600
800
600

&KDUWDGDSWHGIURP,205HSRUWRQ&DOFLXPDQG9LWDPLQ'5HTXLUHPHQWV0 PDOH
) IHPDOH
5'$UHSUHVHQWVLQWDNHWKDWFRYHUV!RU SHUFHQWRISRSXODWLRQIRUWKDWOLIHVWDJH

have been found to be effective for
YLWDPLQ'GHÀFLHQWDGXOWV$GXOWV
ZLWK> 2+ '@VHUXPOHYHOV
QJPODUHRIWHQUHSOHWHGZLWK
50,000 units (calciferol or ergocalciferol) weekly for six to eight
weeks, followed by 600 to 800 units
GDLO\3DWLHQWVVSHFLÀFDOO\WUHDWHG
IRUYLWDPLQ'GHÀFLHQF\GRUHTXLUH
IROORZXS> 2+ '@VHUXPWHVWLQJ
and the dose may require further
adjustment. However, healthy
DGXOWVFRQVXPLQJWRXQLWV
day for supplementation do not
require lab monitoring.
([FHVVLYHYLWDPLQ'VXSSOHmentation is associated with negative consequences. It can cause
anorexia, weight loss, polyuria, and
heart arrhythmias. It can also raise
blood levels of calcium leading to
YDVFXODUDQGWLVVXHFDOFLÀFDWLRQ
damaging the heart, blood vessels,
and kidneys.

Calcium

Calcium is an essential dietary
mineral that is commonly found
in milk, yogurt, cheese, and dark
green vegetables. Many foods are
DOVRIRUWLÀHGZLWKFDOFLXPVXFKDV
orange juice, cereal and bread. An
eight ounce glass of milk or fortiÀHGRUDQJHMXLFHFRQWDLQVPJRI
elemental calcium. It is not produced by the body and, therefore,
must be consumed through food
and supplements. Calcium is a major component of bones and teeth
and is needed for proper function of
the heart, muscle, and nerves.
In recent years, calcium has
been studied for its potential role
LQFDQFHUSUHYHQWLRQVSHFLÀFDOO\
colorectal cancer. Numerous large
scale randomized studies have
been conducted to determine if
an association between calcium
supplementation ranging from 500PJGD\DQGFRORUHFWDOFDQFHU
existed. Although the studies did
not consistently result in a statistical difference in colorectal cancer
risk reduction, the World Cancer
5HVHDUFK)XQG$PHULFDQ,QVWLWXWH
IRU&DQFHU5HVHDUFKSXEOLVKHG
a report in 2007 concluding that
calcium probably has a protective
effect against colorectal cancer.

Other studies suggest that high
calcium intake may increase the
risk of prostate cancer while the
available information regarding
a relationship between calcium
and breast cancer is inconsistent.
3UHVHQWO\WKH1DWLRQDO&DQFHU
Institute does not recommend
calcium supplements to reduce the
incidence of colorectal or any other
type of cancer due to inconsistent
data.
In patients requiring calcium
supplementation for the prevention or treatment of osteoporosis,
calcium carbonate and calcium
citrate are most often used. Calcium carbonate is generally more
affordable. It is absorbed better
when taken with a meal, and
requires the presence of chloride.
Calcium citrate is well absorbed in
both the fasting and fed state. Its
absorption is not affected in patients taking proton pump inhibitors or H2 blockers where chloride
is decreased.
5HFRPPHQGHGGLHWDU\DOORZances for calcium are based on
elemental calcium and are listed on
Table 3. Calcium carbonate contains only 40 percent elemental calcium which means that a 1250mg
tablet actually delivers 500mg of
FDOFLXP'RVHVJUHDWHUWKDQPJ
of elemental calcium should be
divided.
While calcium supplementation is generally considered safe
when the UL (tolerable upper
intake level) is not exceeded, those
consuming calcium supplements
in addition to substantial amounts
through the diet, or even multivitamin products, may be at risk of developing kidney stones. Other risks
of excessive calcium consumption,
especially in the presence of kidney
disease, include hypercalcemia and
kidney failure. Excessive intake of
milk and some types of antacids
(which contain calcium carbonate
or sodium bicarbonate) over an extended period of time can result in
milk-alkali syndrome, an acquired
condition in which there are high
levels of calcium and a shift in the
ERG\·VDFLGEDVHEDODQFHWRZDUGV
alkaline (metabolic alkalosis). This

Table 4
Potential indicators of
adverse outcomes
associated with excess
intake of calcium and
vitamin D
Calcium
Hypercalcemia
Hypercalciuria
9DVFXODUDQGVRIWWLVVXHFDOFLÀFDWLRQ
Nephrolithiasis (kidney stones)
3URVWDWHFDQFHU
Interactions with iron and zinc
Constipation
Vitamin D
Intoxication and related hypercalcemia and hypercalciuria
Elevated serum calcium
Emerging evidence for all cause
mortality, cancer, cardiovascular
risk, falls, and fractures
JAMA, February 2, 2011 Vol 305, No. 5

condition can also lead to calcium
deposits in the kidneys and other
tissues, as well as kidney failure.
Table 4 includes adverse outcomes
associated with excessive intake of
FDOFLXPDQGYLWDPLQ'

Vitamin E

Vitamin E is a fat-soluble antioxidant that is found naturally in
some foods, added to others, and
available as a dietary supplement.
It occurs in eight different forms,
while only the alpha-tocopherol
form is recognized to meet human
requirements. Nuts, seeds, vegetable oils, green leafy vegetables,
DQGIRUWLÀHGFHUHDOVDUHWKHEHVW
sources of alpha-tocopherol. VitaPLQ(GHÀFLHQF\LVUDUHDQGREYLRXVGHÀFLHQF\V\PSWRPVKDYHQRW
been found in healthy individuals
who obtain little vitamin E from
their diets.
Vitamin E’s potential to prevent and treat disease is based
on its function as an antioxidant,
as well as its role in the antiLQÁDPPDWRU\SURFHVVHVLQKLELWLRQ
of platelet aggregation, and immune enhancement. Antioxidants
protect cells from the damaging
effects of free radicals, which are
molecules that contain an un-

only for those with
LQWHUPHGLDWH$0'LQ
one or both eyes, or
DGYDQFHG$0'LQRQH
Male
Female
Pregnant
Lactating
H\H$0'GLDJQRVLV
5'$ \UV 
PJ ,8 
PJ ,8 
PJ ,8 
PJ ,8
PXVWEHFRQÀUPHGE\
an eye care profesUL (14-18 yrs)
800mg (1200 IU)
800mg (1200 IU)
800mg (1200 IU) 800mg (1200 IU)
sional.
UL (19 yrs+)
1000mg (1500 IU) 1000mg (1500 IU) 1000mg (1500 IU) 1000mg (1500 IU)
Most vitamin E
supplements
provide
UL refers to all forms of supplemental alpha-tocopherol
at least 100 IU of
the nutrient, which
is
substantially
greater than the
DYHUDJHRIÀYHDQGRQHKDOI\HDUV
shared electron. Free radicals
5'$V([FHVVLYHLQWDNHRIDOSKD
of data, they found that the vitadamage cells and may contribute
tocopherol supplementation may
min E or selenium taken alone, or
to the development of cardiovascucause hemorrhagic effects. Table
in combination with each other, did
lar disease and cancer. Unshared
5 lists the established adequate
not prevent prostate cancer. Thereelectrons are highly energetic and
intake and upper tolerable limit for
fore, study participants were told
react rapidly with oxygen to form
vitamin E.
to discontinue their supplements.
UHDFWLYHR[\JHQVSHFLHV 526 

Table 5
Adult dietary reference intake for vitamin E

7KHERG\IRUPV526HQGRJHQRXVO\
when it converts food to energy,
and antioxidants might protect
cells from the damaging effects of
526$VDQDQWLR[LGDQWYLWDPLQ(
VWRSVWKHSURGXFWLRQRI526IRUPHG
when fat undergoes oxidation. In
addition, vitamin E increases the
expression of two enzymes that
suppress arachidonic acid metabolism, which increases the release of
prostacyclin from the endothelium,
leading to dilated blood vessels and
inhibition of platelet aggregation.
In 2003, the Agency for HealthFDUH5HVHDUFKDQG4XDOLW\ $+54 
published two evidence reports
resulting from extensive literature
searches examining the effects
of vitamin E (as well as vitamin
&DQGFRHQ]\PH4 7KHÀUVW
report was focused on the prevention and treatment of cancer, and
the second looked at the prevention
and treatment of cardiovascular
GLVHDVH &9' RUPRGLÀFDWLRQV
RINQRZQULVNIDFWRUVIRU&9'
Neither evaluation concluded with
support for vitamin E supplementation.
0RUHUHFHQWO\WKH6(/(&7
6HOHQLXPDQG9LWDPLQ(&DQFHU
3UHYHQWLRQ7ULDO WULDOZDVSUHmaturely halted in 2008. The trial
was designed to show a 25 percent
reduction in prostate cancer with
each supplement alone or in combination. When the Independent
'DWDDQG6DIHW\0RQLWRULQJ&RPmittee met in 2008 to review an

:KLOHQRVWDWLVWLFDOO\VLJQLÀFDQW
differences were found between the
groups, there was a larger number of cases of prostate cancer in
men taking vitamin E alone. This
difference could have occurred by
chance.
Another published clinical trial
in 2008 that examined the use of
vitamin E (400 IU every other day)
DQGRUYLWDPLQ& PJGDLO\ LQ
men’s cardiovascular health found
no effect on the incidence of major
cardiovascular events, myocardial
infarction, stroke, or cardiovascular
mortality. In addition, the use of
vitamin E was associated with a
VLJQLÀFDQWO\LQFUHDVHGULVNRIKHPorrhagic stroke.
However, a formulation consisting of vitamin E (400 IU), vitamin
C (500mg), beta-carotene (15mg),
zinc (80mg), and copper (2mg) was
clinically proven to slow the progression of age-related macular
GHJHQHUDWLRQ $0' ZKLFKLVWKH
PRVWFRPPRQFDXVHRIVLJQLÀFDQW
vision loss in older adults. The
$JH5HODWHG(\H'LVHDVH6WXG\
$5('6 ZDVDODUJHUDQGRPL]HG
trial that concluded that particiSDQWVZLWKHDUO\VWDJH$0'FRXOG
slow the progression of their disease by taking this combination for
an average of 6.3 years, compared
to participants taking a placebo.
7KHVSHFLÀFFRPELQDWLRQLVQRZ
marketed by Bausch and Lomb
XQGHUWKHWUDGHPDUN3UHVHU9LVLRQ®
eye vitamin and is recommended

Omega-3 Fatty Acids
(Fish Oil)

The supplement omega-3 fatty acids is known in most households as
WKHWHUP´ÀVKRLOVµ$OSKDOLQROHLF
acid (ALA) is a polyunsaturated
fatty acid structurally recognized
as an omega-3 fatty acid. It is
converted in the body to eicosaSHQWDHQRLFDFLG (3$ DQGGRFRVDKH[DHQRLFDFLG '+$ (3$DQG
'+$DUHIRXQGLQIDWW\FROGZDWHU
ÀVKVXFKDVVDOPRQPDFNHUHODQG
herring; hence the term ÀVKRLOV.
In addition, ALA is also present in
leafy green vegetables, nuts, vegetable oils such as canola and soy,
DQGÁD[VHHGDQGÁD[VHHGRLO
/LQROHLFDFLG /$ LVFODVVLÀHG
as an omega-6 fatty acid with a
slightly different structure and is
converted to arachidonic acid (AA).
AA is further converted to leukotrienes and prostaglandins which
SOD\DUROHLQLQÁDPPDWLRQDQG
will be discussed later in this lesson. Omega-6 fatty acids are more
convenient to eat as LA is found
in meat as well as soybean, safÁRZHUVXQÁRZHUDQGFRUQRLOVDQG
processed foods.
Neither form can be synthesized by the body and both are an
important part of our diet. Most
Americans consume far more omega-6 fatty acids than is required
and not enough omega-3. The IOM
has established the adult adequate
LQWDNHIRU$/$DQG/$DVJ

GD\DQGJGD\UHVSHFWLYHO\
2IÀFLDO'5,VDUHQRWDYDLODEOHIRU
'+$DQG(3$,WLVQRWNQRZQ
whether a desirable ratio of omega-3 to omega-6 fatty acids exist, or
to what extent excessive intakes of
omega-6 fatty acids interfere with
WKHEHQHÀWVRIRPHJDFRQVXPStion since their byproducts are
metabolized by the same pathways
and competition may exist.
The role of omega-3 fatty acids,
VSHFLÀFDOO\WKHÀVKRLOV'+$DQG
(3$LQWKHUHGXFWLRQRIFDUGLRvascular disease has been well
accepted. In the 1970s, it was noted
WKDWSRSXODWLRQVZLWKKLJKÀVKFRQsumption, such as Eskimos, experienced relatively low cardiovascular
mortality.
A systematic review of studies
examining the dietary and supplemental omega-3 fatty acids affect
on primary and secondary cardiovascular outcomes was conducted
E\WKH7XIWV(YLGHQFH3UDFWLFH
&HQWHUDQGIXQGHGE\WKH$+54
The evidence supported the hypothesis that the consumption of
omega-3 fatty acid supplements,
ÀVKDQGÀVKRLOUHGXFHVDOOFDXVH
mortality and outcomes such as
sudden death, cardiac death, and
myocardial infarction, with the
strongest evidence in support of
ÀVKDQGÀVKRLO7KHVHSK\VLRORJLF
HIIHFWVRIÀVKRLOFRQVXPSWLRQDUH
thought to occur within weeks of
routine consumption and are likely
a result of altered cell membrane
ÁXLGLW\DQGUHFHSWRUUHVSRQVHV
following the incorporation of
polyunsaturated fatty acids into
cell membranes. At typical dietary
intakes, antiarrhythmic effects
predominate, which is presumed
to be responsible for the decreased
incidence of sudden cardiac death
DQG&9'$WKLJKHUGRVHVVXFK
DVPJWRPJGD\VHUXP
triglyceride levels may be reduced
by as much as 25 to 30 percent in
a dose dependent fashion. Also,
HYLGHQFHKDVVKRZQWKDWÀVKRLO
FRQVXPSWLRQORZHUVV\VWROLF%3E\
approximately 3 to 5mm Hg, and
GLDVWROLF%3E\DSSUR[LPDWHO\WR
3mm Hg. This is due to reductions
in systemic vascular resistance,

with a dose-response that appears
more linear at lower (dietary) doses, and plateaus at higher (supplement) doses. Although not found
WREHVWDWLVWLFDOO\VLJQLÀFDQWKHDUW
rate may also be reduced by 1.6
beats per minute. The clinical risk
decrease associated with reduced
triglycerides is a result of a higher
dose and longer duration of supplementation than what is required to
reduce coronary mortality.
0RUHUHFHQWO\ÀVKRLOVXSSOHPHQWDWLRQVSHFLÀFDOO\'+$KDV
gained the attention of pregnant
ZRPHQ'+$LVDQHFHVVDU\VWUXFtural component of the brain and
eye. While data are limited, they
VXJJHVWWKDWÀVKRLOVXSSOHPHQWV
DQGGLHWDU\ÀVKFRQVXPSWLRQGXUing the pre- and post-natal periods
SRVVHVVEHQHÀWVRQQHXURGHYHORSment and cognitive outcome of
RIIVSULQJ+RZHYHUSUHQDWDOÀVK
intake remains controversial as
PRVWÀVKDUHFRQWDPLQDWHGZLWK
organic methyl mercury. Exposure
to mercury in fetal life causes widespread neurological damage, such
as delayed developmental milestones, blindness, deafness, and
cerebral palsy. Methyl mercury is
well absorbed following ingestion
and readily crosses the blood brain
barrier and placenta. It cannot be
FRRNHGRXWRIÀVK
7DEOHVXPPDUL]HVWKH(3$
(QYLURQPHQWDO3URWHFWLRQ$JHQF\ 
DQG)'$MRLQWFRQVXPHUDGYLVRU\
to assist pregnant and lactating
PRWKHUVDFKLHYHWKHEHQHÀWRI
'+$ZKLOHPLQLPL]LQJWKHKHDOWK
risks caused by methyl mercury
DQGRWKHUFRQWDPLQDQWV3UHVently, worldwide expert panels
have recommended that pregnant
and lactating women should aim
WRDFKLHYHDQDYHUDJHGLHWDU\'+$
LQWDNHRIDWOHDVWPJWRPJ
GD\IURPDÀVKWKDWLVNQRZQWR
contain low levels of mercury.
6XSSOHPHQWVFRQWDLQLQJHLWKHU
ÀVKRLORU'+$V\QWKHVL]HGE\
algae are also available in a variety
of doses and special formulations
for pregnant women. Because these
supplements are low in mercury
and contaminants, they provide
DQDWWUDFWLYHDOWHUQDWLYHWRÀVK

Table 6
Joint EPA and FDA
dietary fish intake
advisory
The following advisory has been issued for women who might become
pregnant, women who are pregnant,
and nursing mothers.
'RQRWHDWVKDUNVZRUGÀVKRU
king mackerel. They contain high
levels of mercury.
2. Eat up to 12 ounces (2 meals) per
ZHHNRIDYDULHW\RIÀVKDQGVKHOOÀVK
that are low in mercury. Five of the
PRVWFRPPRQO\HDWHQÀVKWKDWDUH
low in mercury are shrimp, canned
light tuna, salmon, pollock, and
FDWÀVK
NOTE. Albacore “white” tuna has
more mercury than canned light tuna
– limit albacore consumption to 6
ounces (1 meal) per week.
3. Check with local advisories about
WKHVDIHW\RIÀVKFDXJKWE\IDPLO\
and friends in local lakes, rivers, and
coastal areas. If no advice is available, limit weekly consumption to 6
ounces (1 meal) for that week.
Adapted from “What you need to know
DERXWPHUFXU\LQÀVKDQGVKHOOÀVKµIURP
WKH(3$DQG)'$

consumption even though some
GLHWDU\FRQVXPSWLRQRIÀVKLVVWLOO
recommended by experts.
(3$DQG'+$DUHK\SRWKesized to reduce the synthesis of
WKHSURLQÁDPPDWRU\VXEVWDQFHV
prostaglandins and leukotrienes,
by competitive inhibition. These
lipid compounds are otherwise a
product of the oxidation of arachiGRQLFDFLG7KHUHIRUHÀVKRLOV
have been postulated to play a role
LQVHYHUDOLQÁDPPDWRU\GLVHDVHV
such as asthma, rheumatoid arthriWLVLQÁDPPDWRU\ERZHOGLVHDVH
and systemic lupus erythematosus.
Currently, no conclusions have
EHHQGUDZQEDVHGRQVFLHQWLÀF
evidence that support supplementation for these diseases with the
exception that these fatty acids can
reduce joint tenderness and the
need for corticosteroids in rheumatoid arthritis.
$VSUHYLRXVO\PHQWLRQHGÀVK
oil supplements are available in
various doses and formulations.
Currently, one prescription formu-

Table 7
Select drug interactions with vitamins D and E,
calcium, and fish oil
Supplement
9LWDPLQ'



Second agent
&KROHVW\UDPLQH
2UOLVWDW
3KHQREDUELWDO

Interaction
5HGXFHGYLWDPLQ'DEVRUSWLRQ
5HGXFHGYLWDPLQ'DEVRUSWLRQ
$OWHUHGYLWDPLQ'DEVRUSWLRQ

&DOFLXP




3KHQREDUELWDO
3KHQ\WRLQ
3UHGQLVRQH
4XLQRORQHDQWLELRWLFV




,URQ
7K\URLGKRUPRQHV

5HGXFHGFDOFLXPDEVRUSWLRQ
5HGXFHGFDOFLXPDEVRUSWLRQ
,QWHUIHUHVZLWKFDOFLXPDEVRUSWLRQ
'HFUHDVHGDEVRUSWLRQRITXLQRORQH
antibiotic
5HGXFHGLURQDEVRUSWLRQ
5HGXFHGOHYHOVDQGHIIHFWRIWK\URLG
hormone

Vitamin E

Vitamin K antagonists
(warfarin)
&KHPRWKHUDS\



Tipranavir oral solution

)LVK2LO


$QWLSODWHOHWV
$QWLFRDJXODQWV

lation is available. LOVAZA® (omega-3-acid ethyl esters) is indicated
as an adjunct to diet to reduce
triglyceride (TG) levels in adult
SDWLHQWVZLWKVHYHUH PJG/ 
hypertriglyceridemia. It is available in a 1gm soft gelatin capsule;
the daily recommended dose is
4gm which can be divided in two
doses if desired. LOVAZA® contains
ethyl esters of omega-3 fatty acids
REWDLQHGIURPVHYHUDOÀVKVRXUFHV
7KHUHIRUHDVZLWKRWKHUÀVKRLO
supplements, patients with allerJLHVWRÀVKDQGRUVKHOOÀVKDUHDW
an increased risk of allergic reactions and should use the product
with caution.
&RQVXPSWLRQRIÀVKRLOLVJHQHUDOO\VDIH6LGHHIIHFWVDUHJHQHUally mild and include eructation
(belching), dyspepsia, vomiting,
GLDUUKHDDQGWDVWHSHUYDVLRQ ÀVK\
WDVWH +LJKGRVHÀVKRLO PJ
day) does increase bleeding time;
however, it has not been associated with higher rates of clinical
bleeding. Consumers taking other
medications that alter coagulation should be monitored and take

May increase the effect of warfarin

cardiovascular disease and cancer.
Yet, a combination product containing vitamin E has been shown to
slow the progression of age-related
macular degeneration. Finally,
ÀVKRLOVDUHZLGHO\DFFHSWHGIRU
their contribution to cardiovascular health and reduction of sudden
death, cardiac death, and myocarGLDOLQIDUFWLRQ'+$FRQVXPSWLRQ
SUHIHUDEO\IURPGLHWDU\ÀVK LV
generally recommended for pregnant and lactating mothers for its
EHQHÀFLDOUROHLQWKHH\HQHXURGHvelopment, and cognitive outcome
of the offspring.
6HOHFWNQRZQGUXJLQWHUDFWLRQV
with the agents listed in the lesson
are listed in Table 7.

0D\UHGXFHHIÀFDF\RIFKHPRWKHUDS\
by inhibiting oxidative damage to
cancerous cells
Oral solution contains vitamin E;
therefore additional vitamin E
should be avoided
)LVKRLOPD\SURORQJEOHHGLQJWLPH
 DQGPD\HQKDQFHDQWLSODWHOHW
anticoagulant effect

ÀVKRLOVXQGHUWKHVXSHUYLVLRQRID
healthcare provider.

Summary

In summary, dietary supplementation has dramatically increased
over the last decade and consumers are taking a more active role in
self care and preventing disease.
3KDUPDFLVWVFDQSOD\DQLPSRUWDQW
role in assisting the lay public in
understanding not only the safety
SURÀOHVRIWKHVHVXSSOHPHQWVEXW
also the indications for which
supplementation is supported. All
supplements are not alike and
pharmacists should aid consumers
in selecting products from reliable
manufacturers.
&DOFLXPDQGYLWDPLQ'DUHFXUrently indicated for skeletal disease
only and play a critical role in bone
health. Large scale randomized
trials are underway to determine
WKHUROHWKDWYLWDPLQ'PD\SOD\LQ
cardiovascular disease. While antioxidant therapy seemed promising
at one time, vitamin E studies have
failed to provide consistent data
in their role in the prevention of

7KHDXWKRUWKH2KLR3KDUPDFLVWV
)RXQGDWLRQDQGWKH2KLR3KDUPDFLVWV
$VVRFLDWLRQGLVFODLPDQ\OLDELOLW\WR
\RXRU\RXUSDWLHQWVUHVXOWLQJIURP
UHOLDQFHVROHO\XSRQWKHLQIRUPDWLRQ
FRQWDLQHGKHUHLQ%LEOLRJUDSK\IRUDGGLWLRQDOUHDGLQJDQGLQTXLU\LVDYDLODEOHXSRQUHTXHVW
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1. According to the Food and Nutrition Board, the recommended dietary allowance (RDA) for a supplement is:
 D WKHPD[LPXPGDLO\LQWDNHXQOLNHO\WRFDXVHDGYHUVH
health effects.
 E WKHDYHUDJHGDLO\OHYHORILQWDNHVXIÀFLHQWWRPHHWWKH
nutrient requirements of nearly all healthy people.
c. the daily intake amount recommended by the manufacturer.
2. An important counseling point for pharmacists to convey
to patients regarding supplements is that:
a. they are regulated by FDA in the same manner as
prescription medications.
 E LQGHSHQGHQWRUJDQL]DWLRQVWHVWIRUVDIHW\DQGHIÀFDF\
and offer “seals of approval.”
c. they are regulated by FDA, but safety information
need not be provided prior to marketing.
3. All of the following individuals are at risk of vitamin D
GHÀFLHQF\(;&(37
 D WKRVHZLWKOLPLWHGVNLQH[SRVXUH
b. those who have undergone gastric bypass surgery.
c. those who are obese.
d. those with light skin color.
4. In a recent IOM report, the only outcome establishing a
cause and effect relationship with vitamin D and calcium
intake was:
a. cancer.
c. cardiovascular disease.
b. bone health.
d. AMD.
%DVHGRQFXUUHQWDYDLODEOHOLWHUDWXUHPRVWH[SHUWVDJUHH
that serum concentration of vitamin D, [25(OH)D], should
be maintained between:
a. 50-100ng/ml.
c. 100-150ng/ml.
b. 10-20ng/ml.
d. 20-40ng/ml.
 7KHFXUUHQW5'$IRUFDOFLXPYLWDPLQ'UHVSHFWLYHO\IRU
a 51-year-old female is:
a. 1200mg/600 IU.
b. 1000mg/400 IU.

&RPSOHWHO\ÀOOLQWKHOHWWHUHGER[FRUUHVSRQGLQJWR
your answer.
1.
2.
3.
4.
5.

[a]
[a]
[a]
[a]
[a]

[b]
[b]
[b]
[b]
[b]

[c]
6. [a]
[c]
7. [a]
[c] [d] 8. [a]
[c] [d] 9. [a]
[c] [d] 10. [a]

[b]
[b]
[b]
[b]
[b]

[c] [d]
[c]
[c] [d]
[c] [d]

11. [a]
12. [a]
13. [a]
14. [a]
15. [a]

[b]
[b]
[b]
[b]
[b]

[c]
[c]
[c]
[c]
[c]

[d]
[d]
[d]
[d]
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7. Although the National Cancer Institute does not recommend calcium supplementation for the prevention of any
type of cancer, there is evidence suggesting it may have a
protective effect against:
a. breast cancer.
c. colorectal cancer.
b. prostate cancer.
d. ovarian cancer.
8. Calcium citrate:
a. is generally more affordable than calcium carbonate.
b. does not require the presence of chloride in order to be
absorbed.
c. is not well absorbed in the fasting state.
([FHVVLYHFDOFLXPFRQVXPSWLRQPD\OHDGWR
 D DQRUH[LD
F NLGQH\VWRQHV
b. bruising.
d. drowsiness.
10. Vitamin E’s potential to prevent and treat disease is
based on its function as an:
 D DQWLR[LGDQW
F DQWLK\SHUWHQVLYH
b. antiarrhythmic.
d. antilipidemic.
,QDUHFHQWFOLQLFDOWULDOH[DPLQLQJWKHXVHRIYLWDPLQ
(DQGRUYLWDPLQ&WKHUHZDVDVLJQLÀFDQWLQFUHDVHLQWKH
risk of:
a. renal disease.
c. hemorrhagic stroke.
b. colorectal cancer.
d. rheumatoid arthritis.
7KH$JH5HODWHG(\H'LVHDVH6WXG\ $5('6 FRQFOXGHG
that participants with early-stage AMD could slow the
progression of their disease by taking a combination product
containing which of the following?
a. Vitamin E
c. Vitamin D
b. Calcium
d. Omega-3 Fatty Acids
13. Fish oils have been postulated to play a role in:
a. multiple sclerosis.
c. osteoarthritis.
b. rheumatoid arthritis. d. Alzheimer’s disease.
14. LOVAZA® (omega-3-acid ethyl esters) is indicated for:
a. hypertension, 1gram once daily.
b. angina, 2grams twice daily.
c. hypertension, 4grams once daily.
d. hypertriglyceridemia, 4grams once daily or 2grams
twice daily.

3DWLHQWVFRQVXPLQJÀVKRLOVXSSOHPHQWVVKRXOGEH
counseled on which of the following potential side effects?
a. Kidney stones, hypercalcemia, milk-alkali syndrome
 E $QRUH[LDZHLJKWORVVSRO\XULD
 F %HOFKLQJYRPLWLQJGLDUUKHDÀVK\WDVWH
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