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Editor’ sNote: Adversedrug reactionsexperienced by HMC, SCCA, or UWMC patientsand reported via Patient
Safety Net (PSN) are reviewed quarterly by the UW Pharmacy & Therapeutics Committee. Following the
Committee's review, a literature-based companion article regarding some aspect of adverse drug reactions is
published in this newdetter. It is hoped that these articles will be useful tools to remind prescribers of the
fundamental principle of pharmacology that states, “ No drug hasonly oneaction.” By reminding prescribersto be
alert to the appearance of undesired and unintended actions of drugs, therapeutic outcomes may beimproved and
adverse events minimized. If you have apatient you feel isexperiencing an Adverse Drug Reaction, pleasereport
it via Patient Safety Net.
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ADR Focus by Elizabeth Rudy, DvM, RPh
Do You Know What's Really in Dietary Supplements?

Between 1990 and 1992 approximately 10,000 dieters in Belgium took diet pills containing a
combination of Chinese herbs and prescription drugs that were provided by a group of weight-loss
clinics. After approximately 70 peopleexperienced renal failureand another 50 suffered renal damage
seriousenoughtorequiretreatment, it wasdiscoveredthat theclinic phar maci stshad been unknowingly
using amislabel ed Chineseherbto compound thediet pills. The Chinese her b that was used by accident
was Aristolochia fangchi, which contains aristolochic acids, known to be both nephrotoxic and
carcinogenic in mammalian species. In 1994, the first cases of urinary tract cancers were reported
among the people who had taken these diet pills. Thirty-nine users underwent recommended prophy-
lactic surgery to remove nonfunctioning kidneys and uretersin hope of preventing the devel opment of
cancer. Unfortunately, analysi sof excised tissuesfromthisgroup showed histol ogi ¢ evidence of cancer
in 18 samples and precancerous lesionsin 19 others.12

In 2002, it was estimated that Americans spent close to $19 hillion on dietary
supplements, approximately half of thisamount was spent on mineralsand vitamins, and
about one quarter on herbal products.3 Currently there are more than 29,000 dietary
supplementson themarket, with an estimated 1,000 new productsbeing added each year 3
The adulteration of dietary supplements occursfrequently, but the mgority of consumers
and hedlth careprovidersareunfamiliar withthisunder-reported and potentially dangerous
problem. The purpose of this ADR Focus is to increase practitioner awareness of this
worrisome issue and provide an update on some of the efforts underway to rectify it.

In the early 1990s, when the Food and Drug Administration (FDA) considered
regulation of dietary supplements, manufacturersof these productsand healthfood stores
ingtituted amassivelobbying effort against regulation.® Over the objectionsof FDA, the
Dietary Supplement Health and Education Act (DSHEA) was passed by Congress in
1994, creating anew product class, “the dietary supplement,” that was not subject to the
strict FDA regulationsthat applied to drugs. The DSHEA definesdietary supplementsas
“vitamins, minerals, amino acids, botanicas, and ‘other’ dietary ingredients.”3

Passage of the DSHEA created a dangerous loophole that prevents any effective
FDA regulation of the dietary supplement industry. The DSHEA assumes that the
dietary supplement industry can sdlf-regulate and prevents FDA from taking action
unlessit caninitiadly provethat aproduct islikely tocause*imminent harm” totheuser.4
FDA was essentially handed the burden of proving a dietary supplement is harmful
instead of requiring the manufacturer to demonstrate that it is safe.
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Passage of the DSHEA
created a dangerous
loopholethat prevents
any effective FDA regu-
lation of thedietary
supplement industry.

Dietary supplement
adulteration can be
defined aseither
“unintentional” or
“intentional.”

Examples of Unintentional Adulteration of Dietary Supplements
(Taken from FDA and Health Canada Advisories issued 2001-2005)

Do You Know What's Really in Dietary Supplements? (continued)

In 1993, FDA launched the Specid Nutritionals Adverse Event Monitoring Systemto
monitor adverse reactions involving dietary supplements. This program was replaced in
2002 by the Center for Food Safety and Applied Nutrition (CFSAN) Adverse Events
Reporting System (CAERS). A report from the U. S. Office of Inspector General (GAO)
haslabeled FDA’ sreporting systemfor dietary supplementsasan inadequatesafety valve”
withregardtoitsability to collect dataandidentify potentialy harmful productsandtrends.®

Dietary supplement adulteration can be defined as “the addition, (intentional or
unintentional) of impurities or inferior products [to the supplement] or the removal of
valuable portions’ from such aproduct.6 Contamination generally originatesfrom one
of four sources: (1) vegetable (plant used by mistake or toxic part of the desired plant
retained); (2) biological (insects, bacteria, undesirable parts of animals included); (3)
mineral (lead or other heavy meta retained); (4) drug (addition of medications).
Adulteration is often defined as elither “ unintentiona” or “intentiona.”

The majority of cases of contamination of dietary supplements appear to be
unintentional in nature (see Table ). Human error and the processes employed to
producedietary supplementsoffer aplethoraof opportunitiesfor unintentional contami-
nation to occur.4 Collection of plants for incluson in a supplement may require
harvesting by personswith specific knowledgeastowhat partsof the plant aretoxicand
what partsaremedicina. If mechanical means are used to collect the needed plants, or
untrained gatherers are employed, the fina product may be contaminated with un-
wanted, potentially toxic botanicals.

Table I: Contamination can also occur if the plants

included in a product contain unidentified

Dietary Supplement

components that are either toxic or have un-
wanted physiologica effects4 If these un-

Contaminant

Nature's Way Nettle capsules
Hashmi Kohl Aswad

Neo Concept Aller Relief

Lung Tan Xie Gan pills

Yograj Guggul tablets

Sensa Hair Supplement capsules
Strauss Lymphatic capsules

Bejai Bowyantan powder

Various dietary supplements
Various dietary supplements
Various dietary supplements

Seavite Premium Atlantic Kelp tablets

wanted componentsare unknowingly carried
throughout the dietary supplement manufac-
turing process, they may ultimately end upin
the find product. One example would be
heavy metal contaminationof adietary supple-

Lead

Lead

Aristolochic acid
Aristolochic acid

Lead, mercury, and/or arsenic
Lead, mercury, arsenic

Chaparral ment duetotheinclusion of someplantsinthe
lodine fina product that have the ability to effec-
Borneolum syntheticum tively extract heavy metals from the soil. To
Kava illustrate this point, in 22001 study, Huggett,
ey e d., andyzed heavy metd levels in sdlect

botanical dietary supplements.” They found

FDA doesissuewarnings
when contaminated
dietary supplementsare
discovered on the mar-
ket; however, these
usually appear after
consumer s have been
exposed and har mful
effectsreported.
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high cadmium levelsin one of the tested supplements that contained St. John’swort.
They report that St. John’ swort is considered to be a cadmium assimilator.

Another example includes a dietary supplement produced from coumarin-
containing plants (such as red clover or fenugreek) from which these potentialy
dangerous components have not been removed during the manufacturing process.4
Botanica coumarins (related to medicinal coumarin derivatives such asthe anticoagu-
lant warfarin) have antiplatelet effects. Consumers buying the finished product could
unknowingly be put at an increased risk for bleeding, and use of such aproduct by a
consumer on anticoagulant therapy could result in serious adverse effects.

Often, dietary supplement manufacturersin the United Stateswill import raw plant
products or animal tissuesfor inclusion in their products. Current importation regula-

tions for these substances are inadequate to protect consumers.# This presents another
(Continued on page 3)



Do You Know What's Really in Dietary Supplements? (continued)

TheUSP Dietary Supple-
ment Verification Pro-
gram was created to
inform and safeguard
consumerswho use
dietary supplements.

Examples of Intentional Adulteration of Dietary Supplements

3

potentia avenuefor contamination of dietary supplements. In aLetter to the Editor of
the New England Journal of Medicine, Norton rai sed concerns about contamination of
dietary supplements with bovinetissue that could be infected with bovine spongiform
encephalopathy (BSE).8 The U.S. Department of Agriculture ban on importation of
bovinetissuesfrom countrieswhere the disease hasbeen reportedin cattleextendsonly
if thetissuesareto be used infood, medicina products, and medical devices, and does
not cover inclusion in dietary supplements.® The DSHEA only gives FDA theright to
recommend the exclusion of these high-risk animal tissues from dietary supplements
(whether from anationa or internationa source) but does not alow their prohibition.

Intentional contamination of dietary supplementswith drugs can occur if anecessary
natural component isexpensive, inshort supply, or if an unscrupul ousmanufacturer wants
to intensify aspecific pharmacological ef-

Table Il fect.4 Drugs, such ascorticosteroids, ephe-

(Taken from FDA and Health Canada Advisories issued 2001-2005) drine, benzodiazepines, caffeine, and non-

Dietary Supplement

gteroidal anti-inflammeatoriesaresometimes

ST ] added to dietary supplements in order to

Kartien Slimming Herbs capsules Sibutramine makethe user fed better.4 The reason why
"&'qt'a”%“ Dietary Supplement capsules g%bug[qu a multitude of other prescriptions drugs
Vicgf’ X Sildenefi show up in dietary supplements remains
Male Power Plus Tadal il unclear (see Teble I1). Regardless, inten-
BellMagnum Bullet capsules Tadal &fil-like substance tiona contaminationof dietary supplements
Ancom Anti-Hypertensive Compound | Resperpine, diazepam, promethazine, with drugs presents a hidden and serious
Tablets hydrochlorothiazide hazard to users of these products_

RA Spes Alprazolam, indomethacin

HepaStat Indomethacin Attempts to resolve the problem of adul-
Osporo Diethylstilbesterol (DES) .| teration of dietary supplementson both a
Lipokinetix Phenyipropanoiamine, caffein yohimbine, | -4 ) andlinternational level havebeen

diiodothyroxine, sodium usniate ) .
Shortclean Gylburide, phenformin dow in coming. In 2001, the U.S. Phar-

Figure 1: USP-Verified Seal

Table llI:
Companies Participating in the
USP-Verified Program for Dietary
Supplements

Inverness Medical Innovations
Leiner Health Products
Pharmavite LLC
Tishcon Corporation
Weider Nutrition
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macopeiaConvention (USP) launchedits
Dietary Supplement Verification Program (DSVP). This independent verification
programisopen to manufacturersof dietary supplement productsrecognized under the
DSHEA. It was created to inform and safeguard consumers who use dietary supple-
ments. USP will not accept a dietary supplement into the verification program if it
contains an ingredient known to present safety concerns (such as ephedra, kava,
comfrey, chaparral, or aristolochia).3 When amanufacturer submitstheir product tothe
program, it is tested to show that: 1) it has labeling that is accurate; 2) it contains the
ingredients stated on the labdl, in the amount/strength declared on the product |abdl ; 3)
it passesrigorousstandardsfor product purity and meetsfederal requirementsfor limits
on potential contaminants (including heavy metals, microbes, and pesticides); and 4) it
has been manufactured properly by complying with both USP and proposed FDA
standardsfor “ good manufacturing practices’ (GMP).391f thesubmitted product passes
the USP evaluation, it is awarded the DSVP verification mark that is placed on the
product’ s container. Atwater et a., estimated that by the end of 2004, 20% to 25% of
mass-marketed vitamin/mineral supplementsdisplayed the USP verification mark.3 A
visttotheUSPwebsteshowsatotal of fivecompanies, todate, participatinginthe USP-
Verified Program for Dietary Supplements (see Tablelll1).

Asdiscussed previoudy, FDA isunableto effectively police and prevent problems
onanationa level duetorestrictionswrittenintothe DSHEA legidation. FDA doesissue
warningsandrecall noticeswhen contaminated dietary supplementsarediscoveredonthe
market; however, these usually appear after consumers have been exposed and harmful

(Continued on page 4)



4

References

1. Miller HI, Longtin D. Death by dietary
supplement. Policy Review 2000; Aug/
Sept (102):15-26.

2. Nortier L, etd. Urothdlid carcinomaassodi-
aedwiththeuseof aChinessherb(aritolochia
fangchi). NEIM 2000; 342(23):1686-1692.

3. Atwater J, Montgomery-SalgueroJ, Roll
DB. TheUSPdietary supplement verifi-
cationprogram: hel ping pharmacistsand
consumers select dietary supplements.
US Pharmacist 2005; 6:61-64.

4. Cole MR, Fetrow CW. Adulteration of
dietary supplements. Am JHealth-Syst
Pharm 2003; 60:1576-1580.

5. Officeof Inspector General (Department
of Healthand Human Services). Adverse
event reporting for dietary supplements.
OEI-01-00-00180 April 2001:1-110.

6. MacDonald Hocking GM. A dictionary
of natural products. Medford, NJ: Plexus
Publishing, 1997:18.

7. Huggett, et a. Organochlorine pesti-
cides and metalsin select botanical di-
etary supplements. Bull Environ Contam
Toxicol 2001;66:150-155.

8. NortonSA Rawanimd tissuesanddietary sup-
plements{letter]. NEIM 2000;343(4):304-305.

9. United States Pharmacopeia. US Phar-
macopeianewsrelease: March 8, 2002.

10. FDA. FDA announces mgjor initiatives
for dietary supplements: Nov 4, 2004.

11. Directive 2002/46/EC of the European
Parliament and of the Council of 10 June
2002 onthe approximation of thelawsof
theMember Statesrelatingtofoodsupple-
ments. Officia Journd of the European
Communities 2002; L183:51-57.

12. Ferner RE, BeardK . Regulatingherbal medi-
cnesinthe UK. BIM 2005; 331:62-63.

Vol. 35, No. 1

Do You Know What'’s Really in Dietary Supplements? (continued)

or toxic effects reported. In November 2004, in an ongoing attempt to better police the
dietary supplement industry, FDA announced threemajor regulatory initiativesdesigned
tofurther “implement” theDSHEA.. Theapproachincludesaregulatory strategy, anopen
public meeting, and adraft guidance document for industry.10 Transcripts from the open
public meeting that was held on November 15, 2005 can be accessed at the following
URL.: http://www.fda.gov/ohrms/dockets/dockets/04n0454/04n-0454-tr00001. htm.

On the internationd front, the European Union's Directive on Food (Dietary)
Supplements(Directive2002/46/EC) adoptedin Juneof 2002 went into effectin August
2005.11 This directive specifies which food (dietary) supplements may be sold in
countriesthat aremembersof theEuropean Unionandlistsall vitaminsand mineral sthat
may besoldasor usedintheproduction of thesesupplements. Additionally, thedirective
imposes specific labeling requirements for marketed supplements. In October 2005,
another European Uniondirective, the Traditional Herbal Medicina ProductsDirective
(Directive 2004/24/EC) went into effect. Thisdirective attemptsto place someregula-
tiononwhichherbal productsmay besoldinmember countriesof theEuropean Union.12

Todate, theability of FDA to effectively regulate marketed dietary supplementsin
order to provideadequate consumer protection hasbeen hampered by numerousfactors
including strong oppositionfromthedietary supplementindustry itself andthe DSHEA.
Recent ongoingefforts, bothintheUnited Statesand in Europetoregul atethese products
are encouraging. However, it probably will bealong time until adequate processesare
in place to assure the safety of dl dietary supplement products available in the
marketplace. Until that time, the best defensefor the consumersof dietary supplements
is education about the potential dangers lurking within these products.

The editor gratefully acknowledges the assistance of Barak Gaster, M.D., in reviewing this article.
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