
 
 
 
 
December 5, 2007 
 
 
Kathleen Ellwood, Ph.D. 
Center for Food Safety and Applied Nutrition 
U.S. Food and Drug Administration 
Harvey W. Wiley Federal Building - Room 4A-026 
5100 Paint Branch Parkway   
College Park, MD 20740-3835 
 
Dear Dr. Ellwood:   
 

The Center for Science in the Public Interest requests that the Food and Drug 
Administration take enforcement actions against manufacturers of dietary supplements 
containing more than 5,000 IU (3 mg) of synthetic beta-carotene1 (a precursor of vitamin 
A) unless the labels of such products contain a statement warning consumers that 
synthetic beta-carotene may cause lung cancer in smokers.  Without such label 
statements, those products are adulterated and misbranded in violation of §§ 402(f) and 
403(a) of the Federal Food, Drug and Cosmetic Act, 21 U.S.C. §§ 342(f), 343(a). 

 
I.   There is Convincing Scientific Evidence that Beta-Carotene Supplements 

Cause Lung Cancer in Smokers. 
 
 Last month, the World Cancer Research Fund and the American Institute for 
Cancer Research (WCRF/AICR), after an exhaustive review of the scientific literature on 
the effects of diet, nutrition, and physical activity on cancer, concluded that “The 
evidence that beta-carotene supplements cause lung cancer in current smokers is 
convincing.”2

 
 The WCRF/AICR Panel characterized “convincing” evidence as “robust enough 
to be highly unlikely to be modified in the foreseeable future as new evidence 
accumulates.” 
 

                                                 
1  The Daily Value (DV) for vitamin A is 5,000 IU or 3 mg of beta-carotene.    The Recommended Dietary 
Allowance (RDA) is  1.4 to 1.8 mg or 2,334 to 3,000 IU of beta-carotene for adult women and adult men, 
respectively.  Food and Nutrition Board, Institute of Medicine: Dietary Reference Intakes for Vitamin A, 
Vitamin K, Arsenic, Boron, Chromium, Copper, Iodine, Iron, Manganese, Molybdenum, Nickel, Silicon, 
Vanadium, and Zinc.  National Academy Press, Washington D.C. 2001, pages 117 and 92. 
 
2 World Cancer Research Fund /American Institute for Cancer Research. Food, Nutrition, Physical  
Activity, and the Prevention of Cancer: a Global Perspective. Washington DC: AICR, 2007, page 185.  
(Attachment I) 



 Their conclusion echoed a concern about beta-carotene supplementation 
expressed in the National Institutes of Health (NIH) State-of-the-Science Conference 
Statement on Multivitamin/Mineral Supplements and Chronic Disease Prevention in 
2006. The NIH panel cited “disturbing evidence” that randomized controlled trials of 
beta-carotene supplementation “found an increased risk for lung cancer in persons who 
smoked cigarettes or who were exposed to asbestos.”   
 
 The NIH panel concluded: “We found no evidence to recommend beta-carotene 
supplements for the general population and strong evidence to recommend that smokers 
avoid beta-carotene supplementation.”3

 
 In 2001, the Food and Nutrition Board of the Institute of Medicine concluded 
“that beta-carotene supplements are not advisable for the general population.  This 
conclusion is based on a totality of evidence that includes several large-scale randomized 
trials of supplemental beta-carotene.  These trials indicate a lack of evidence of overall 
benefit on total cancer or cardiovascular disease and possible harm in certain subgroups 
such as current smokers or asbestos-exposed subjects.”4

 
 The United Kingdom’s Food Standards Agency warns its citizens that “Beta-
carotene supplements have been found to increase the risk of lung cancer developing in 
smokers and in people who have been heavily exposed to asbestos at work.…The Agency 
advises against taking more than 7 mg of beta-carotene supplements a day.…People who 
smoke or have been exposed to asbestos are advised not to take any beta-carotene 
supplements.”5

 
The evidence that beta-carotene supplements can cause lung cancer is based 

primarily on two large randomized controlled trials:  
 

• The Finnish Alpha-Tocopherol, Beta-Carotene Cancer Prevention (ATBC) Study 
randomized 29,133 male smokers to 50 mg per day of vitamin E, 20 mg per day 
of synthetic beta-carotene, or a placebo.  Those supplemented with beta-carotene 
had a 17% increased risk of developing lung cancer over the next five to eight 
years. A follow-up study found that this increased risk disappeared three to six 
years after supplementation stopped.6   

                                                 
3 NIH State-of-the-Science Conference Statement on Multivitamin/Mineral Supplements and Chronic 
Disease Prevention. Ann Intern Med. 2006; 145:364–371.  Available at: 
http://consensus.nih.gov/2006/MVMFINAL080106.pdf (accessed November 30, 2007). (Attachment II)
4 Food and Nutrition Board, Institute of Medicine: Dietary Reference Intakes for Vitamin C, Vitamin E, 
Selenium, and Carotenoids.  National Academy Press, Washington D.C. 2001, page 371. (Attachment III) 
 
5 http://www.eatwell.gov.uk/healthydiet/nutritionessentials/vitaminsandminerals/betacarotene/ (accessed 
November 30, 2007). (Attachment IV) 
 
6 Virtamo J, Pietinen P, Huttunen JK, Korhonen P, Malila N, Virtanen MJ, Albanes D, Taylor PR, Albert P; 
ATBC Study Group. Incidence of cancer and mortality following alpha-tocopherol and beta-carotene 
supplementation: a post-intervention follow-up. JAMA. 2003 Jul 23;290(4):476-85. 
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• The U.S. Beta-Carotene and Retinol Efficacy Trial (CARET) randomized 18,314 

men and women with a history of smoking or asbestos exposure to a combination 
of 30 mg of beta-carotene and 25,000 IU of retinol (vitamin A) or a placebo.  This 
trial was stopped 21 months earlier than planned because those supplemented 
with beta-carotene and retinol had a 28% increased risk of developing lung cancer 
and a 17% increased risk of death from all causes.   A follow-up study six years 
later (after cessation of taking the supplements) found that the incidence of lung 
cancer was still 12 percent greater in the beta-carotene and vitamin A group, 
although that was not statistically significant.7 

 
Products containing large amounts of synthetic beta-carotene are readily 

available.  National brands include: 
 
Nature Made Beta-Carotene (25,000 IU)  
Nature’s Bounty Beta-Carotene (25,000 IU) 
Source Naturals Beta-Carotene (25,000 IU) 
Now Foods Beta-Carotene (25,000 IU) 
KAL Beta-Carotene (25,000 IU) 
Vitamin Shoppe Beta-Carotene (25,000 IU)  
Schiff Beta-Carotene (25,000 IU)  
GNC Beta-Carotene 15 (25,000 IU)8

 
All of those products contain 25,000 IU or 15 mg of synthetic beta-carotene (see 

Attachment V).  The ATBC and CARET studies tested 20 mg and 30 mg a day, 
respectively, dosages only slightly higher than what’s found in those supplements, 
leaving little or no margin of safety.  However, it is not known what level of synthetic 
beta-carotene is safe for smokers.  That may be why the UK’s Food Standards Agency 
advises smokers not to take any beta-carotene supplements.  (Normally, when food 
additives and other chemicals are regulated, a ten-fold or greater safety margin is 
included if limits are set).   
 
II. Supplements with High-levels of Synthetic Beta-Carotene are Adulterated 

Unless Their Labels Bear a Warning to Smokers. 
 
 Dietary supplements are adulterated if they present a “significant or unreasonable 
risk of illness or injury” under ordinary conditions of use, if no conditions of use are 
suggested or recommended.9 Given that an NIH panel and other authoritative health 
                                                 
7 Goodman GE, Thornquist MD, Balmes J, Cullen MR, Meyskens FL Jr, Omenn GS, Valanis B, Williams 
JH Jr. The Beta-Carotene and Retinol Efficacy Trial: incidence of lung cancer and cardiovascular disease 
mortality during 6-year follow-up after stopping beta-carotene and retinol supplements. J Natl Cancer Inst. 
2004 Dec 1;96(23):1743-50. 
 
8 Attachment V. 
 
9 FDCA § 402(f)(1)(A)(i) and (ii), 21 U.S.C. § 342(f)(1)(A)(i) and (ii). 
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bodies have concluded that there is no evidence to recommend beta-carotene supplements 
for the general public and strong evidence to recommend against its use in smokers, the 
risks outweigh the benefits.10  Therefore, without an appropriate warning to smokers, 
high-dosage beta-carotene supplements are adulterated. 
 
 Because there is no evidence available establishing what level of beta-carotene 
supplementation is safe in smokers, we suggest that this warning be required on any 
products containing more than the Daily Value of 5,000 IU or 3 mg. 
 
 
III.  Supplements with High-levels of Synthetic Beta-Carotene are Misbranded 

Unless they Bear a Warning to Smokers. 
 
   Under the FDCA, a food (including dietary supplements) is “misbranded” if its 
label is “false or misleading in any particular.”11  Congress provided that, in determining 
whether a product is misbranded because of misleading labeling, it is necessary to 
evaluate whether the label “fails to reveal facts material in the light of . . . representations 
[made] or material with respect to the consequences which may result from the use of the 
article. . .12   Furthermore, Congress specifically encouraged the FDA to require warning 
labels when appropriate.13 Thus, in the absence of a warning statement on the label, beta-
carotene products are misbranded.  FDA should, therefore, take enforcement action 
against products not bearing appropriate warnings. 
  
 The FDA can expeditiously take the enforcement actions we urge by issuing an 
industry letter and/or publishing a notice of enforcement policy in the Federal Register, 
followed up by warning letters to any company failing to comply.14  We recommend the 
following label notice: 
 

U.S. FOOD AND DRUG ADMINISTRATION NOTICE:  High-
potency beta-carotene supplements increase the risk of lung cancer in 
smokers and people who have been heavily exposed to asbestos. The FDA 
advises against taking more than 5,000 IU of beta-carotene a day. 

                                                 
10 69 Fed. Reg. 6853 (Preamble to Rule Banning Use of Ephedra) (Feb. 11, 2004). 
 
11 FDCA § 403(a), 21 U.S.C. § 343(a). 
 
12 FDCA § 201(n), 21 U.S.C. § 321(n). 
 
13 See § 403(s)(2)(E) of the Act, 21 U.S.C. § 343(s)(2)(E).   
 
14 Under its general authority, the FDA has “authority to promulgate regulations for the efficient enforcement of this 
Act. . . .” FDCA § 701(a), 21 U.S.C. § 371(a).  Congress has given the FDA explicit authority to require that 
manufacturers provide key additional information beyond what is already required to appear on product labels if the 
additional information is necessary to prevent adulteration or misbranding.  The failure to disclose the link between 
beta-carotene and cancer in smokers is an omission of a material fact that renders such products adulterated and 
misbranded.   
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When the FDA takes action, it should issue a press release to alert consumers to the 
problem.  If any of the companies now marketing high-potency beta-carotene 
supplements, or if additional companies in the future, fail to provide a warning label on 
their products, the Agency should propose rulemaking to require a warning label on 
synthetic beta-carotene supplements containing more than 5,000 IU per recommended 
daily dosage. 
    
IV. Conclusion 
 
 For the foregoing reasons we request that the FDA take enforcement action to 
prevent the sale of adulterated and misbranded supplements containing high levels of 
synthetic beta-carotene unless such supplements bear warnings that beta-carotene can 
cause cancer in smokers.   
 
 
 
        Sincerely, 
        
 
 
        David Schardt 
        Senior Nutritionist 
 
 
 
        Ilene Ringel Heller 
        Senior Staff Attorney 
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