
Suzanne Murphy,  
Chair, Food and Nutrition Board 
Institute of Medicine 
Keck Center, W700 
500 Fifth St. NW 
Washington, DC 20001 
 

Re: subclinical vitamin A toxicity 

Dear Dr. Murphy and members of the Food and Nutrition Board: 

It is our understanding that the IOM has not issued a report on vitamin A since 2001, 

and in consideration of recent findings of significant toxicities, we the undersigned are 

writing to request that the FNB reconvene a board to reevaluate the RDA and the UL of 

vitamin A. We are asking you to do this on your own authority, without an official 

submission of a “Nomination for New Dietary Reference Intakes Review.” By the term 

“vitamin A,” we mean preformed retinol and not the carotenoids. 

Within the last several years there is a growing literature about the likely dangers of 

subclinical vitamin A toxicity in developed countries. This differs from many developing 

countries where the danger is often vitamin A deficiency. It is crucial to keep this 

contextual difference in mind when analyzing studies. As Sauvant et al state, a “subtle 

balance is required between adequate intake to avoid deficiency and excessive intake 

to avoid toxicity.”1 

We are aware of the widespread prevalence of vitamin A deficiency in developing 

countries and the consequent mortality and morbidity, especially in children. We in no 

way intend to downplay this tragic and preventable public health problem. We limit our 

discussion to developed countries where evidence is mounting for excess morbidity and 

mortality due to subclinical vitamin A toxicity, mainly due to the consumption of cod liver 

oil or excessive preformed retinol in supplements.   

As an example of the subtle balance required between deficiency in developing 

countries and subclinical toxicity in developed countries, a 2008 Cochrane Review 

concluded that although vitamin A administration significantly reduced the incidence of 

acute lower respiratory tract infections in children with low intake of retinol, as occurs in 

many developing countries, it appears to increase the risk and/or worsen the clinical 

course in children with adequate intake, as occurs in developed countries.2 A 2003 

meta-analysis concluded that vitamin A, when given alone, slightly increased the 

incidence of respiratory tract infections.3  See Penniston and Tanumihardjo for a review 

of the subclinical vitamin A toxicity that may be common in developed countries.4   



The best documented ill effect of excess vitamin A is in bone. Last month researchers in 

Spain reported an eight-fold increase in the prevalence of osteoporosis in the 36% of 

the postmenopausal females who had elevated retinol levels.5  Another study found the 

risk of osteoporosis was three times higher in women in the highest serum retinol 

quintile.6 The same study showed that, in women with vitamin D deficiency, the risk of 

osteoporosis was five times higher in the women in the highest serum retinol quintile 

compared to women in the lowest quintile.  The odds ratio for low bone mineral density 

in women taking daily cod liver oil (high in preformed retinol) was 2.3, compared with 

women taking no cod liver oil.7  

Along similar lines, high retinol intake from food and supplements has been significantly 

associated with hip fracture.8 , 9 In a meta-analysis, adverse effects on bone mineral 

density and fracture risk were found to occur at a level of retinol intake that was only 

about twice the current RDA for women.10  The finding of harm at only twice the RDA 

seems to imply that either the RDA for vitamin A is too high or the therapeutic index of 

vitamin A is very low. 

Despite having the highest serum 25(OH) vitamin D concentrations in Europe,11 the 

incidence of osteoporotic fractures in women in Scandinavian countries, where cod liver 

oil consumption is common, is the highest in the world.12  However, the incidence of 

fractures in Norway has decreased over time since the vitamin A content of cod liver oil 

was decreased by 75% in 1999. 13, 14 The above studies seem to imply that subclinical 

vitamin A toxicity may be an under-recognized cause of metabolic bone disease in 

developed countries. 

Subclinical vitamin A toxicity may extend beyond bone health. For example, insulin 

resistance and the prevalence of metabolic syndrome were higher in adolescents with 

higher vitamin A levels.15  Likewise, daily consumption of cod liver oil (high in preformed 

retinol) is associated with the risk of adult-onset asthma.16 ,17 The odds ratio for 

developing hypertensive disorders in pregnancy for women consuming liquid cod-liver 

oil was 4.7 after adjusting for confounding factors.18 Another Cochrane meta-analysis 

found that vitamin A significantly increased mortality in gastrointestinal cancers.19 

Last year, Cheng and Neuhouser, using serum retinyl esters, reported that 29% of 

NHANES III participants had vitamin A excess as defined by serum retinyl esters > 7.0 

µg/dL or the ratio of serum retinyl esters to retinol > 0.08.20  (Serum retinyl esters >7.0 

µg/dL or the ratio of retinyl esters to retinol >0.08 indicates that vitamin A intake 

exceeds the capacity of liver storage.21) They also found high retinyl ester levels 

obliterated vitamin D’s otherwise favorable preventive association with the incidence of 

lung cancer. The same damaging interaction of vitamin A with vitamin D appears to be 

true in overall survival in melanoma.22 Also, higher total retinol intake appeared to mask 



the otherwise favorable association of higher vitamin D levels with lower rates of 

pancreatic cancer.23 

The biological plausibility of these findings is sound; there is good experimental 

mechanistic evidence of antagonism of vitamin D by excessive amounts of retinol.24   It 

may be that vitamin A’s toxicity is partially via its interaction with vitamin D. Although the 

exact mechanism is unknown, retinoic acid antagonizes the action of vitamin D and its 

active metabolite.25 This may be because while vitamin D and vitamin A signal through 

common cofactors, they may compete for each other’s function. In humans, even the 

vitamin A in a single serving of liver impairs vitamin D’s rapid intestinal calcium 

response.26 

Examining dietary intakes in the Nurses’ Health Study, Oh et al found that women in the 

highest quintile of vitamin D intake also took the most vitamin A, averaging about 

10,000 IU/day. 27 That is, about 10% of the nurses took more than the current safe 

upper limit. As with lung cancer and melanoma, Oh et al found that high retinol intakes 

thwarted vitamin D’s otherwise favorable association with the incidence of colorectal 

adenoma. Likewise, there is an inverse risk between colorectal cancers and serum 

25(OH) concentrations, with significantly lower rates of cancer in those with the lowest 

retinol intake compared to the highest.28 

If vitamin A excess does contribute to excess mortality in developed countries, and as 

those with higher vitamin D levels also have the highest retinol levels/intake, then 

confounding may be occurring in studies of vitamin D and total mortality. Some but not 

all case controlled cohort studies of total mortality and serum 25-hydroxy vitamin D 

[25(OH)D] levels have found a U shaped curve with both low and high 25(OH)D levels 

being associated with excess mortality.29, 30  However, the finding that high 25(OH)D 

levels are associated with excess mortality may be due to confounding with excess 

vitamin A intake as higher intakes of the two vitamins co-occur. Future vitamin D and 

mortality studies should correct for retinol intake.  

A recent study indicated that more than 15% of 795 melanoma patients in the UK took 

cod liver oil 31 and a 2004 study found more than 44% of the women in Norway took cod 

liver oil.32  Twenty-four percent of people in the UK took cod liver oil during the 1990s.33 

We were unable to obtain data on cod liver oil consumption from other countries.  In the 

USA, cod liver oil often contains 10,000 IU of preformed retinol per tablespoon, the safe 

upper limit. Five years ago, 16 nutrition experts were assembled to warn about the 

dangers of vitamin A excess and the potential toxicity of cod liver oil.34 However, no 

official action has been taken.  

While vitamin A deficiency is rare in the USA, it still occurs, especially after bariatric 

surgery.35 But we want to emphasize again that vitamin A deficiency is common in many 



developing countries.36  We understand that vitamin A deficiency in the developing 

world is a major source of morbidly and mortality. Furthermore, vitamin A 

supplementation is clearly beneficial in developing countries.37  Again, we do not mean 

to imply that vitamin A deficiency is anything but a major medical problem in the 

developing world.  We continue to be struck, however, by findings such as a 2008 

Cochrane meta-analysis that found a 16% excess mortality in individuals (from 

predominantly developed countries) who take vitamin A supplements. 38 

Our goal is to limit any future evidence-based warning about subclinical toxicity to 

developed countries. We would further limit our warning to preformed retinol (such as 

retinyl acetate and retinyl palmitate) and not to the provitamin A carotenoids such as 

beta carotene as the data on the safety of beta carotene supplements is mixed. Also, 

and very importantly, we do not include fish body oils (regular fish oil capsules) in our 

cod liver oil warning, as fish body oil supplements contain no vitamin A and are an 

important source of omega-3 fatty acids. 

We believe these diverse findings are of great importance and we strongly encourage 

the IOM to re-examine this issue. The last Vitamin A FNB panel prefaced their 2001 

report by quoting Goethe, “Knowing is not enough; we must apply. Willing is not 

enough; we must do.” The 2001 FNB recommendations appear to be outdated. We 

believe it is time the FNB reconvene another board to reevaluate the RDA and the UL of 

preformed retinol and to offer advice on the wisdom of consumption of preformed retinol 

in either supplements or cod liver oil in developed countries. 

Sincerely,  

John Cannell, MD 
Executive Director 
Vitamin D Council 
JJcannell@vitamindcouncil.org 
 
Walter Willett, MD 
Frederick Stare Professor of Nutrition 
Harvard School of Public Health 
wwillett@hsph.harvard.edu 
 
Hector F. DeLuca, Ph.D. 
Emeritus Professor 
University of Wisconsin-Madison 
deluca@biochem.wisc.edu 
 
Edward L. Giovannucci, MD, ScD 
Professor of Nutrition and Epidemiology 
Harvard School of Public Health 
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Michael F. Holick, Ph.D., M.D. 
Professor of Medicine, Physiology and Biophysics  
Boston University School of Medicine 
mfholick@bu.edu 
 
William S. Blaner, Ph.D. 
Professor of Nutritional Medicine 
Columbia University Department of Medicine 
wsb2@columbia.edu 
 
JoAnn E. Manson, MD, DrPH 
Professor of Medicine  
Harvard Medical School 
jmanson@rics.bwh.harvard.edu 
 
Barbara Boucher, MD, FRCP 
Honorary Professor,  
Queen Mary University of London. 
bboucher@doctors.org.uk 
 
Achim Lass, Ph.D. 
Assoc. Prof. of Biochemistry and Molecular Biology 
University of Graz, Austria 
achim.lass@uni-graz.at 
 
Ouliana Ziouzenkova, Ph.D. 
Assistant Professor, College of Education and Human Ecology 
The Ohio State University 
ziouzenkova.1@osu.edu 
 
Michael Schupp, Ph.D. 
Assistant professor, Department of Endocrinology, Diabetes and Nutrition 
Charité University of Medicine, Germany 
michael.schupp@charite.de 
 
Bruce Hollis Ph.D. 
Professor, College of Medicine 
Medical University of South Carolina 
hollisb@musc.edu 
 
Joan M. Lappe, PhD, RN 
Professor, Department of Medicine 
Creighton University 
JOANLAPPE@creighton.edu 
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