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U. S. Food and Drug Administration
Center for Food Safety and Applied Nutrition
1993

llInesses and I njuries Associated with the Use of
Selected Dietary Supplements

This list of selected dietary supplements assatiaiéh serious safety problems is found in the
section entitled "llinesses and Injuries Associddith the Use of Selected Dietary Supplemen
of an out-of-print 1993 FDA document "UnsubstamtihClaims and Documented Health Hazajds
in the Dietary Supplement Marketplace."

This document is presented for historical reference only and is no longer being maintained. For
more current information, see the Dietary Supplements web page.

Products marketed as "dietary supplements” inctudieerse range of products, from traditional reurtts,
such as vitamins or minerals, to such substanckghgotency free amino acids, botanicals, enzymes
animal extracts, and bioflavanoids that often hawacientifically recognized role in nutrition.

There is currently no systematic evaluation ofghfety of products marketed as dietary supplemxngsary
supplements routinely enter the marketplace witlhiatergoing a safety review by FDA. Published ssdi
on the safety of these products are extremely sp@tgere is no systematic collection and reviewddferse
reaction reports for dietary supplements, as tisei@ drugs, and physicians rarely seek infornraibout
their patients' use of dietary supplements. Despédack of any system for gaining information abite
risks of dietary supplements, an increased numieports of adverse reactions to dietary supplémen
products has recently been recognized. Becausenoko about these products, FDA has, in the &t y
initiated an effort to collect and evaluate exigtgtudies and case reports on safety problemsias=sbavith
dietary supplements. As a result of that effortARas begun to identify dietary supplements foraklihi
serious adverse reactions have been documentéest. &k selected dietary supplements associated with
serious safety problems follows. This list is miended to include all hazardous ingredients itadye
supplements.

|. Herbals

Herbal and other botanical ingredients of dietaypements include processed or unprocessed [Aatst p
(bark, leaves, flowers, fruits, and stems), as agkkxtracts and essential oils. They are availaldevariety
of forms, including water infusions (teas), powdé¢ablets, capsules, and elixirs, and may be medkas
single substances or in combination with other nete such as vitamins, minerals, amino acids, and
non-nutrient ingredients. Although data on the laslity, consumer use, and health effects of hisrbee
very limited, some herbal ingredients have beeo@ated with serious adverse health effects.

A. Chaparral (Larrea tridentata)
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Chaparral, commonly called the creosote bushdessart shrub with a long history of use as a tiata
medicine by Native Americans. Chaparral is market®d tea, as well as in tablet, capsule, and otrated
extract form, and has been promoted as a natutiakatant "blood purifier,” cancer cure, and acne
treatment. At least six cases (five in the Unitéatés and one in Canada) of acute non-viral hepétapidly
developing liver damage) have been associatedtivticonsumption of chaparral as a dietary supplemen
Additional cases have been reported and are undestigation. In the majority of the cases repotter far,
the injury to the liver resolves over time, aftesadntinuation of the product. In at least two gats,
however, there is evidence that chaparral consomgtused irreversible liver damage. One patidiférsa
terminal liver failure requiring liver transplant.

Most of these cases are associated with the corisamgd single ingredient chaparral capsules ofetab
however, a few of the more recent cases appear &sdociated with consumption of multi-ingredient
products (capsules, tablets or teas) that contaparral as one ingredient. Chemical analyses idawngified
no contaminants in the products associated witltaéises of hepatitis. Products from at least foffer@int
distributors and from at least two different sogrbave been implicated thus far.

After FDA's health warning, many distributors ofaplarral products voluntarily removed the producisf
the market in December of 1992. Some chaparralystsdemain on the market, however, and other
distributors who removed their products from theketare seeking to clarify the status of theselpcts.

B. Comfrey (Symphytum officinale (common comfrey)S asperum (prickly comfrey),S X uplandicum
(Russian comfrey))

Preparations of comfrey, a fast-growing leafy plané widely sold in the United States as teasetsib
capsules, tinctures, medicinal poultices, and hstidGince 1985, at least seven cases of hepatic
veno-occlusive disease--obstruction of blood floent the liver with potential scarring (cirrhosiseluding
one death, have been associated with the use aohearially available oral comfrey products.

Comfrey, like a number of other plants (eSpnecio species), contains pyrrolizidine alkaloids. Thediy
of pyrrolizidine alkaloids to humans is well-documed. Hepatic veno-occlusive disease following stiga
of pyrrolizidine alkaloid-containing products, hasen documented repeatedly throughout the worlgatite
veno-occlusive disease is usually acute and maptiesfatal liver failure. In less severe caségei disease
may progress to a subacute form. Even after appegeovery, chronic liver disease, including cisis has
been noted. Individuals who ingest small amountsyafolizidine alkaloids for a prolonged period nmago
be at risk for development of hepatic cirrhosise Tnagnosis of pyrrolizidine alkaloid-induced hepat
veno-occlusive disease is complex, and the comdisigprobably underdiagnosed.

The degree of injury caused by pyrrolizidine alk@loontaining plants, like comfrey, is probablylugnced
by such factors as the age of the user, body rgassler, and hepatic function, as well the total @ative
dose ingested and the type of exposure (i.e., whetkposure was to leaves or roots, infusions psudas).
Infants in general appear to be particularly susickpto adverse effects of exposure to pyrrolizeli
alkaloids; there are reports of infants develogiegatic veno-occlusive disease following acute sxp® of
less than one week. Transplacental pyrrolizidineguong has been suggested by the occurrence atibep
disease in the newborn infant of a woman who comeslinerbal tea during pregnancy.

Although liver damage is the major documented fofrmjury to humans from pyrrolizidine
alkaloid-containing herbals, animal studies sugtesttheir toxicity is much broader. Animals expd$o
pyrrolizidine alkaloids have developed a wide raafjpulmonary, kidney and gastro-intestinal pathas.
Pyrrolizidine alkaloid-containing plants, includiegmfrey, have also been shown to cause cancer in
laboratory animals.
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Four countries (the United Kingdom, Australia, Cdaaand Germany) have recently restricted the
availability of products containing comfrey, anth@t countries permit use of comfrey only under a
physician's prescription.

C. Yohimbe (Pausinystalia yohimbe)

Yohimbe is a tree bark containing a variety of pmacologically active chemicals. It is marketed imuanber
of products for body building and "enchanced ma&dgymance." Serious adverse effects, includinglren
failure, seizures and death, have been reporteE@#fowith products containing yohimbe and are cutyen
under investigation.

The major identified alkaloid in yohimbe is yohimbi a chemical that causes vasodilation, therelgriag
blood pressure. Yohimbine is also a prescriptiargdn the United States. Side effects are well gaced
and may include central nervous system stimulahahcauses anxiety attacks. At high doses, yomenis a
monoamine oxidase (MAO) inhibitor. MAO inhibitorart cause serious adverse effects when taken
concomitantly with tyramine-containing foods (elyer, cheeses, red wine) or with over-the-cou(@rC)
products containing phenylpropanolamine, such aalrdecongestants and diet aids. Individuals taking
yohimbe should be warned to rigorously avoid tHesels and OTC products because of the increased
likelihood of adverse effects.

Yohimbe should also be avoided by individuals wipotension (low blood pressure), diabetes, and,hea
liver or kidney disease. Symptoms of overdosagkidecweakness and nervous stimulation followed by
paralysis, fatigue, stomach disorders, and ultiipateath.

D. Lobelia (Lobelia inflata)

Lobelia, also known as Indian tobacco, containgdpye-derived alkaloids, primarily lobeline. These
alkaloids have pharmacological actions similaatthough less potent than, nicotine. There have bee
several reported cases of adverse reactions assbardh consumption of dietary supplements comgin
lobelia.

Depending on the dose, lobeline can cause eitlienamnic nervous system stimulation or depressidriow
doses, it produces bronchial dilation and increassgiratory rate. Higher doses result in respiyato
depression, as well as sweating, rapid heart nggmtension, and even coma and death. As littE0as
milligrams of dried herb or a single milliliter édbelia tincture has caused these reactions.

Because of its similarity to nicotine, lobelia mag dangerous to susceptible populations, includmigiren,
pregnant women, and individuals with cardiac diseasbelia is nevertheless found in dietary suppleim
products that are marketed for use by childreniafaohts, pregnant women, and smokers.

E. Germander (Teucriumgenus)

Germander is the common name for a group of plaiatsare contained in medicinal teas, elixirs and
capsules or tablets, either singly or in combimatigth other herbs, and marketed for the treatroéobesity
and to facilitate weight loss.

Since 1986, at least 27 cases of acute nonvirathisp(liver disease), including one death, hagerb
associated with the use of commercially availalelergnder products in France. These cases showra cle
temporal relationship between ingestion of germaadd onset of hepatitis, as well as the resolutifon
symptoms when the use of germander was stoppd@. tases, re-administration of germander was fatbw
by prompt recurrence of hepatitis. Recovery occlugmadually in most cases, approximately two of six
months after withdrawal of germander. Analyseshefe cases does not indicate a strong relationship
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between the dosage or duration of ingestion andd¢harrence of hepatitis.

Although the constituent in germander responsittets hepatic toxicity has not been identifiedrrgander
contains several chemicals, including polyphertalsnins, diterpenoids, and flavonoids.

On the basis of the 27 French hepatitis cases;rdmech Ministry of Health has forbidden the use of
germander in drugs. Its use has been restrictether countries.

F. Willow Bark (Salix species)

Willow bark has long been used for its analgesa&n(filling), antirheumatic, and antipyretic
(fever-reducing) properties. Willow bark is widgdypomoted as an "aspirin-free" analgesic, including
dietary supplement products for children. Becatisbares the same chemical properties and the same
adverse effects as aspirin, this claim is highlgleading. The "aspirin-free" claim is particuladigngerous
on products marketed, without warning labels, & by children and other aspirin-sensitive indigidu

The pharmacologically active component in willowlbs "salicin,"” a compound that is converted to
salicylic acid by the body after ingestion. BotHlew bark and aspirin are salicylates, a classoofigounds
that work by virtue of their salicylic acid conteAspirin (acetylsalicylic acid) is also convertiedsalicylic
acid after ingestion.

All salicylates share substantially the same sftects. The major adverse effects include irritatod the
gastric mucosa (a particular hazard to individwath ulcer disease), adverse effects when useagluri
pregnancy (including stillbirth, bleeding, prolomggestation and labor, and low-birth-weight infanssroke,
and adverse effects in children with fever and dedtyon. Children with influenza or chickenpox shbu
avoid salicylates because their use, even in shoaks, is associated with development of Reye eymelr
which is characterized by severe, sometimes fiatal, injury. Salicylate intoxication (headachezzess,
ringing in ears, difficulty hearing, dimness ofiais, confusion, lassitude, drowsiness, sweating,
hyperventilation, nausea, vomiting, and centraloes system disturbances in severe cases) may asthe
result of over-medication, or kidney or liver inBaiency. Hypersensitivity, manifested by itching,
broncho-spasm and localized swelling (which malifeehreatening), can occur with very small dosés
salicylates, and may occur even in those withqui@ history of sensitivity to salicylates. Appimately 5
percent of the population is hypersensitive tocgtdies.

G. Jin Bu Huan

Jin Bu Huan is a Chinese herbal product whose leb#hs that it is good for "insomnia due to pawlcer,
"stomachic =sic| neuralgia, pain in shrunken woffisér Zhildbirth, nervous insomnia, spasmodic cowagig
etc." Jin Bu Huan has been recently reported tieeggonsible for the poisoning of at least threengou
children (ages 13 months to 2 2 years), who actadlgnngested this product. The children were hiadged
with rapid-onset, life-threatening bradycardia (view heart rate), and central nervous system asgiratory
depression. One child required intubation (assistedthing). All three utlimately recovered followi
intensive medical care.

Although the product label identified the plant smufor Jin Bu Huan aBolygala chinensis, this appears to
be incorrect since preliminary analyses indicagegresence of tetrahydropalmatine (THP), a chemiogl
found inPolygala. THP is found, however, in high concentrationplemts of certairf®ephania species. In
animals, exposure to THP results in sedation, as&gand neuromuscular blockade (paralysis). The
symptoms of the three children are consistent thidlse effects.

An additional case of THP toxicity, reported in tetherlands, appears to be associated with the sam
product, and is being investigated.
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H. Herbal products containing Stephania and Magnolia species

A Chinese herbal preparation containigphania andMagnolia species that was sold as a weight-loss
treatment in Belgium has been implicated recergtlg aause of severe kidney injury in at least 48am
These cases were only discovered by diligent imyasbns by physicians treating two young women who
presented with similar cases of rapidly progresgidgey disease that required renal dialysis. Onegas
determined that both these women had used thellteebareatment, further investigation of kidnaglgsis
centers in Belgium found a total of 48 individuadish kidney injury who had used the herbal product.

At the time that a report of these adverse effeets published in February 1993, 18 of the 48 wohah
terminal kidney failure that will require eitherdkiey transplantation or life-long renal dialysis.

|. Mahuang

Ma huang is one of several names for herbal predrartitaining members of the geritphedra. There are
many common names for these evergreen plantsdingsquaw tea and Mormon tea. Serious adverse
effects, including hypertension (elevated bloodspuee), palpitation (rapid heart rate), neurophétleyve
damage), myopathy (muscle injury), psychosis, strakd memory loss, have been reported to FDA with
products containing Ma huang as ingredients andwarently under investigation.

TheEphedras have been shown to contain various chemical séintg] including the alkaloids ephedrine,
pseudoephedrine and norpseudoephedrine, as waelliasis tannins and related chemicals. The
concentrations of these alkaloids depends upopdheular species dphedra used. Ephedrine and
pseudoephedrine are amphetamine-like chemicalsin€@@C and prescription drugs. Many of these
stimulants have known serious side effects.

Ma huang is sold in products for weight controlyaedl as in products that boost energy levels. €hes
products often contain other stimulants, such #eiog, which may have synergistic effects andease the
potential for adverse effects.

1. Amino Acids

Amino acids are the individual constituent partpifteins. Consumption of foods containing intact@ins
ordinarily provides sufficient amounts of the namaino acids needed for growth and development in
children and for maintenance of health of adultse $afety of amino acids in this form is generatly a
concern. When marketed as dietary supplements caacids are sold as single compounds, in combimatio
of two or more amino acids, as components of pmgtewders, as chelated single compounds, or iratdeel
mixtures. Amino acids are promoted for a varietysés, including body-building. Some are promoted f
claimed pharmacologic effects.

The Federation of American Societies for ExperiraeBtology (FASEB) recently conducted an exhaustive
search of available data on amino acids and coaedltitht there was insufficient information to eBdiba
safe intake level for any amino acids in dietapy@eaments, and that their safety should not benasdu
FASEB warned that consuming amino acids in diesapplement form posed potential risks for several
subgroups of the general population, including womikchildbearing age (especially if pregnant arsmg),
infants, children, adolescents, the elderly, irdiingls with inherited disorders of amino acid melisbg and
individuals with certain diseases.

At least two of the amino acids consumed in diesangyplements have also been associated with serious
injuries in healthy adults.
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A. L-tryptophan

L-tryptophan is associated with the most serioaemeoutbreak of iliness and death known to betdue
consumption of dietary supplements. In 1989, puidialth officials realized that an epidemic of
eosinophilia-myalgia syndrome (EMS) was associati¢l the ingestion of L-tryptophan in a dietary
supplement. EMS is a systemic connective tissugadis characterized by severe muscle pain, an s&chea
white blood cells, and certain skin and neuromwscmanifestations.

More than 1,500 cases of L-tryptophan-related EM&Heen reported to the national Centers for Besea
Control and Prevention. At least 38 patients a@knto have died. The true incidence of
L-tryptophan-related EMS is thought to be much kiglsome of the individuals suffering from
L-tryptophan-related EMS have recovered, while othdividuals' illnesses have persisted or worsenezt
time.

Although initial epidemiologic studies suggestedtthe illnesses might be due to impurities in an
L-tryptophan product from a single Japanese mahufg this hypothesis has not been verified, and
additional evidence suggests that L-tryptopharifiteay cause or contribute to development of EM&8s&3
of EMS and related disorders have been found &sbeciated with ingestion of L-tryptophan from othe
batches or sources of L-tryptophan. These illnekags also been associated with the use of
L-5-hydroxytryptophan, a compound that is closehated to L-tryptophan, but is not produced ushey t
manufacturing process that created the impuritigbe particular Japanese product.

B. Phenylalanine

A number of ilinesses, including those similartie eosinophilia myalgia syndrome (EMS) associatitl w
L-tryptophan consumption, have been reported to kbiAdividuals using dietary supplements contagnin
phenylalanine. There are also published reporsslefoderma/scleroderma-like illnesses, which have
symptoms similar to EMS, occurring in children witborly controlled blood phenylalanine levels, adlas
in those with phenylketonuria (PKU), a genetic disw characterized by the inability to metabolize
phenylalanine.

[11. Vitaminsand Minerals

Vitamin and mineral dietary supplements have a lustpry of use at levels consistent with the
Recommended Dietary Allowances (RDA's) or at lowltiples of the RDA's, and are generally considered
safe at these levels for the general populatidakés above the RDA, however, vary widely in tipaitential
for adverse effects. Certain vitamins and minetfads are safe when consumed at low levels are &ixic
higher doses. The difference between a safe low dod a toxic higher dose is quite large for soitanins
and minerals and quite small for others.

A.Vitamin A

Vitamin A is found in several forms in dietary slgmpents. Preformed vitamin A (vitamin A acetate and
vitamin A palmitate) has well-recognized toxicithan consumed at levels of 25,000 International Jghif)
per day, or higher. (Beta-carotene does not hav@dkential for adverse effects that the other foomn
vitamin A do, because high intakes of beta-carotgreconverted to vitamin A in the body at muchdow
levels). The RDA for vitamin A is 1,000 retinol egalents (RE) for men, which is equivalent to 3,3000f
preformed vitamin A, and 80 percent of these an®tortwomen.

The adverse effects associated with consumptiantarhin A at 25,000+ IU include severe liver injury
(including cirrhosis), bone and cartilage pathodsgielevated intracranial pressure, and birth ¢tefac
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infants whose mothers consumed vitamin A duringpaacy. Groups especially vulnerable to vitamin A
toxicity are children, pregnant women, and thosth Wwer disease caused by a variety of factordusting
alcohol, viral hepatitis, and severe protein-enengynutrition.

There are some studies that suggest vitamin Aitgxias occurred at levels of ingestion below 28,00. In
addition, the severity of the injuries that occu2%,000 IU suggests that substantial, but lessrseand less
readily recognized, injuries probably occur at samat lower intakes. Most experts recommend thainwviih
A intake not exceed 10,000 IU for most adults 608,IU for pregnant and nursing women.

B. Vitamin Bg

Neurologic toxicity, including ataxia (alteratiom balance) and sensory neuropathy (changes intsarsa
due to nerve injury), is associated with intakeitdmin Bg (pyridoxine) supplements at levels above 100
milligrams per day. As little as 50 milligrams iy has caused resumption of symptoms in an inaid
previously injured by higher intakes. The RDA fatamin Bg is 2 milligrams. Vitamin B is marketed in
capsules containing dosages in the 100-, 200-5@0emilligrams range.

C. Niacin (nicotinic acid and nicotinamide)

Niacin taken in high doses is known to cause a wadge of adverse effects. The RDA for niacin is 20
milligrams. Niacin is marketed in dietary supplenseat potencies of 250 mg, 400 mg, and 500 mgotih b
immediate and slow-release formulations. Daily daxfe500 mg from slow-release formulations, and 0
of immediate-release niacin, have been associatbdksevere adverse reactions, including gastradimias
distress (burning pain, nausea, vomiting, bloatangmping, and diarrhea) and mild to severe liandge.
Less common, but more serious (in some casedliéatening), reactions include liver injury, mydpat
(muscle disease), maculopathy of the eyes (inuth¢ eyes resulting in decreased vision), coagtitgp
(increased bleeding problems), cytopenia (decraasas| types in the blood), hypotensive myocadrdia
ischemia (heart injury caused by too low blood gues), and metabolic acidosis (increases in thditpaf
the blood and urine).

Niacin (nicotinic acid) is approved as a prescaptirug to lower cholesterol. Many of the obseradderse
reactions have occurred when patients have switth@I C formulations of niacin, and particularly evh
they have switched from immediate-release formaitetito dietary supplements containing slow-release
niacin formulations without the knowledge of theirysicians.

D. Sdenium

Selenium is a mineral found in dietary supplemeatipcts. At high doses (approximately 800 to 1,000
micrograms per day), selenium can cause tissuegireapecially in tissues or organs that concenthat
element. The toxicity of selenium depends uporcti@mical form of selenium in the ingested suppleémen
and upon the selenium levels in the foods consuiMethan injuries have occurred following ingestidn o
high doses over a few weeks.

V. Other Products Marked as Dietary Supplements

A. Germanium

Germanium is a nonessential element. Recently, i@um has been marketed in the form of inorganic
germanium salts and novel organogermanium compo@asds "dietary supplement.” These products are
promoted for their claimed immunomodulatory effemt@as "health-promoting” elixirs. Germanium
supplements, when used chronically, have causduroegicity (kidney injury) and death. Since 198&®re
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have been 20 reported cases of acute renal faihaleding two deaths, attributed to oral intakés o
germanium elixirs. In surviving patients, kidneyétion has improved after discontinuation of germam
but none of the patients have recovered normalegidanction.

One particular organogermanium compound, an azaspnganogermanium, has been studied for its
potential use as an anticancer drug. Forty pexaiethie patients in this study experienced transient
neurotoxicity (nerve damage), and two patients ezl pulmonary toxicity. Because of these sidea$,
medically supervised administration of this drughwnonitoring for toxicity has been recommended for
those using germanium chronically.

This document was published in 1993.
For more recent information on Dietary Supplements
Seehttp://www.cfsan.fda.gov/~dms/supplmnt.html

Dietary Supplements

Foods Home | FDA Home | Search/Subject Indeq Disclaimers & Privacy Policy

Hypertext updated by ear/kwg/cjm 2005-AUG-29

8 of 8 12/12/2008 1:38 P!



