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EXECUTIVE SUMMARY 
 

1. The present report attempts, within the bounds of the questions posed by the 
FAO/WHO nutrient risk assessment project, to detail concerns over the current 
direction taken by most of the key organisations and interests involved with risk 
assessment to-date. 

 
2. These risk assessments, which focus more or less entirely on the development of 

upper safe levels, are not based on a sufficiently rational scientific platform and are in 
grave danger of generating data which will provide misleading information for policy 
decision-makers and may so result in unnecessarily restrictive dosages and forms of 
nutrients being available to consumers. 

 
3. There is no rational scientific basis for assessing risk for nutrient groups, given large 

variations in biological response between nutrients within these groups. 
 

4. Existing risk assessments have not adequately taken into account the nutritional 
requirements of individuals or population subsets, and there could be significant risks 
(yet to be considered) as a result of depriving individuals of forms of nutrients that 
have been consumed safely for years. 

 
5. A wide range of problems areas associated with existing attempts at risk assessment 

are addressed including; study selection criteria, paucity of relevant human data, 
overuse of animal data, nutrient groups vs forms, high susceptibility groups, 
inappropriate estimation of dietary intakes, lack of consideration of benefits, lack of 
weighting of adverse effects, lack of consideration of benefits and risk of using 
inappropriate or invalid studies. 

 
6. A range of factors which commonly lead to differing interpretations of scientific studies 

are considered, with reference to examples such as beta-carotene, antioxidants and 
vitamin E.  

 
7. An adequate system of prioritisation of risk assessments for nutrients has yet to be 

developed. 
 

8. Some of the challenges posed by micronutrient decline and shifts in dietary pattern are 
discussed.  

 
9. Scientifically rational approaches to risk assessment are proposed, and pitfalls linked 

to reliance on an ‘evidence-based’ approach are raised.  
 

10. Scientific rationality in risk assessment and management is essential given recognition 
of the increasing importance of nutritional strategies in healthcare. 
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1.  Background 
 
The following submission is made by the Alliance for Natural Health (ANH), an NGO, with 
regard to the FAO/WHO’s joint nutrient risk assessment project 
(http://www.who.int/ipcs/highlights/nutrientraproject/en/). 
 
The ANH (www.alliance-natural-health.org) is a pan-European and international alliance of 
scientists, health care practitioners, natural health care companies and consumers working 
cooperatively to protect the long-term interests and sustainability of natural healthcare.  
 
The following comments are made in response to specific questions posed in the Background 
Paper (http://www.who.int/ipcs/highlights/en/nrbackground.pdf). 
 
2. QUESTION (1)(a) Is the distinction between global relevance and population 

relevance for the four risk assessment steps a meaningful consideration for the 
purposes of developing an international nutrient risk assessment approach? 

 
2.1 ANH ANSWER: 
 
2.1.1 Yes. However, broad distinctions between global and population levels could 

obfuscate data at ‘lower’ levels that could result in misinterpretation of risk 
assessments that, following risk management and imposition of regulations, might 
result in negative impacts on significant numbers of individuals. The terms ‘global’ and 
‘population’ need to be accurately defined in the context of the risk assessment and 
there needs to be sufficient latitude to encompass the dietary needs of specific 
population subsets and individuals, taking into account: 

 
a) lower than average consumption rates of specific nutrients 
b) lower than average absorption rates of specific nutrients 
c) greater than average genetic requirements for specific nutrients 
d) variations in nutrient requirements for persons with disease 
e) variations in individual responses to specific nutrient forms, in particular 

their dose-dependent functional effects on target tissues 
f) variations in the fate of specific nutrient forms from consumption, events in 

the gut, absorption and distribution of nutrients between individuals as 
well as by population groups (age, gender, ethnicity, etc). 

 
2.1.2 For example, there are substantial variations in the ability of different individuals to 

absorb folic acid (as well as other nutrients). A significant sector of the population 
(perhaps as much as 30% in some countries, the rate varying according to genetic 
differences and ethnicity) appear to have an impaired ability to convert folates from 
food (or synthetic, ‘pharmaceutical-grade’ folic acid containing the monoglutamate 
form, not the predominant form in foods) into a key bioactive form of folic acid (5-
methyltetrahydrofolate; methyl donor for remethylation of homocysteine) in their 
bodies.1 This genetic uniqueness puts this subset of the population at risk of birth 
defects, cardiovascular disease, dementia, cancer and other illnesses due to a 
functional folate deficiency. Oral folic acid requirements in this subset of the population 
may be over 100 times the average oral intake of folic acid sufficient for the population 
at large. Also, biological responses vary considerably between different forms of 
nutrients. Thus, supplementation with the bioactive tetrahydro form of folic acid (rather 
than monoglutamate form, widely used in mainstream dietary supplements), avoids 

                                                            
1 Duell PB, Malinow MR. Effects of folic acid on homocysteine in persons classified by methylenetetrahydrofolate 
reductase genotype. American Journal of Clinical Nutrition, 1999; 69 (6), 1287-1289. 
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the need for bioactivation via the vitamin B12-dependent methionine synthase cycle, 
so preventing masking of the haematologic indicators of vitamin B12 deficiency.2 

 
2.1.3 Inter-individual variability in nutrient absorption is well known. For example in one 

study, absorption of alpha-tocopherol (a form of Vitamin E) following supplementation, 
as measured in plasma, was found to vary 40-fold between individuals, while the 
levels were more stable within individuals over time.3 

 
2.1.4 The need to focus on the specific requirements of individuals (not just averages 

for whole populations or particular, standard population groups) could be 
prioritised following detailed analysis of relevant data. Although some relevant data is 
available in peer-reviewed journals, considerable amounts of such data are 
unpublished, forming part of the medical records of doctors specialising in clinical 
nutrition or orthomolecular medicine. It is the view of the ANH, that ignoring such data 
in the form of medical records jeopardises the accuracy of the risk assessment. Its use 
could be vital in filling in many data gaps between published studies.  
 

2.1.2 Apart from taking into account variance within populations and nutrient requirements 
for individuals, temporal changes in nutrient requirements should also be 
addressed. For example, one study which compared two discrete data sets, one from 
the Netherlands, another from Queensland, Australia,  showed that seasonal effects of 
reduced sunlight exposure, and hence vitamin D deficiency, result in increased rates 
of schizophrenia.4 Such problems could be reduced by taking into account nutritional 
needs among certain population groups at specific times. Such an approach was in 
essence advocated by McKenna in 1992,5 but this related only to vitamin D and did 
not take into account interactions between other nutrients such as vitamin A, calcium 
and magnesium. 

 
2.1.3 Another example of problems that could result from inappropriate scaling is the 

differences in relative consumption rates of nutrients such as vitamin A and vitamin D 
between different populations, e.g. northern and southern Europeans. There is an 
abundance of published studies demonstrating the health promoting properties 
associated with the southern European diet, but such diets are not generally available 
to northern Europeans. In the absence of sufficient vitamin D and calcium (and 
potentially other nutrient co-factors), it has been suggested that the relatively high 
levels of vitamin A present in the diet (through consumption of foods such as liver and 
fortified milk) may cause adverse effects such as increased rates of bone fracture.6,7 
However most studies have not taken into account nutrient interactions, the role of 

                                                            
2 Venn BJ, Green TJ, Moser R, Mann JI. Comparison of the effect of low-dose supplementation with L-5-
methyltetrahydrofolate or folic acid on plasma homocysteine: a randomized placebo-controlled study. American 
Journal of Clinical Nutrition, 2003; 77(3): 658-62. 
 
3 Roxborough HE, Burton GW, Kelly FJ. Inter- and intra-individual variation in plasma and red blood cell vitamin E after 
supplementation. Free Radical Research, 2000; 33(4): 437-45. 

 
4 McGrath J, Selten JP, Chant D. Long-term trends in sunshine duration and its association with schizophrenia birth 
rates and age at first registration - data from Australia and the Netherlands. Schizophrenia Research, 2002; 54 (3): 
199-212. 
 
5 McKenna MJ. Differences in vitamin-D status between countries in young-adults and the elderly. American Journal of 
Medicine, 1992; 93 (1): 69-77. 
 
6 Anon. Excess retinol intake may explain the high incidence of osteoporosis in northern Europe, 1999; Nutrition 
Reviews 57 (6): 192-195. 
 
7 Melhus H, Michaelsson K, Kindmark A, Bergström R, Holmberg L, Mallmin H, Wolk A, Ljunghall S. Excessive dietary 
intake of vitamin A is associated with reduced bone mineral density and increased risk for hip fracture. Annals of 
Internal Medicine, 1998; 129, 770-778. 
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confounding factors such as smoking, physical activity or fluoride intake, or differences 
between different ethnic groups, or other population subsets. 

 
2.1.4 Therefore, in conducting risk assessments, there is a real need to take into account 

global, population and individual dietary requirements for specific nutrient forms,8 
to ensure that such assessments are accurate and non-discriminatory. 

 
2.1.5 In considering data for use in risk assessments for whole populations, it is generally 

inappropriate to rely on data derived from clinical trials using single or very limited 
combinations of nutrients given interactions and synergy between nutrients, 
especially where such trials are related to high-risk population groups such as 
smokers or those with pre-existing diseases. In trials assessing interventions against 
multi-factorial diseases such as cardiovascular disease, cancer and osteoporosis9 it is 
particularly important to assess the effects of supplemental nutrient combinations, 
which may include phytonutrients, vitamins and minerals. In addition, trials utilising 
synthetic or non-food form nutrients should be viewed with caution, given, in some 
instances, known differences in their effects on the body compared with naturally-
sourced nutrients. Furthermore, risk assessments would need to include consideration 
of seasonal effects caused by differences in nutrient consumption/requirement and 
metabolic processes affecting nutrient production, assimilation or excretion. 

 

                                                            
8 The term ‘nutrient forms’ is used distinctly from ‘nutrients’, in recognition that there are considerable differences in 
effects between individual forms of vitamins (e.g. retinol vs synthetic beta-carotene vs natural carotenoids) and 
minerals (e.g. calcium oxide vs calcium citrate malate, sodium selenate vs selenomethionine). If nutrients are grouped 
(e.g. vitamin A and all precursors considered as a single group, all forms of calcium or selenium considered as distinct 
groups) the risk assessment will have the effect of yielding levels which are excessively low for ‘safer’ nutrient forms, 
and could then be deemed unscientific. 
 
9 Schaafsma A, de Vries PJF, Saris WHM. Delay of natural bone loss by higher intakes of specific minerals and 
vitamins. Critical Reviews in Food Science and Nutrition, 2001; 41 (4): 225-249. 
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3. QUESTION (1)(b) If so, please provide specific suggestions about how best to 
further articulate and make good use of the differences in identifying the 
scientific principles for nutrient risk assessment. 

 
3.1 ANH ANSWER: 
 
3.1.1 Science-based risk assessment, undertaken properly, is a time-consuming and 

costly process. In the view of the ANH, risk assessments should be conducted 
properly, using the necessary data, and only for those nutrient forms where it is 
deemed relevant and proportionate.  

 
3.1.2 Therefore, the first step in developing a risk management approach for nutrients is to 

identify which nutrient forms, in addition to nutrient groups, should be included for 
risk assessment (see also Section 8.1.6). This selective approach parallels in principle 
one used by the Netherlands government which, prior to the implementation of the EU 
Food Supplements Directive (Directive 2002/46/EC), considered upper levels only for 
a limited range of nutrients, such as fat-soluble vitamins (notably preformed vitamin A) 
which have the ability to accumulate in the body and cause potential harm if taken 
regularly in excessive dosages.   

 
3.1.3 Science-based risk assessment cannot be justified for a large number of nutrient 

forms where; a) nutrients are known to be safe even when consumed in high dosages, 
and; b) there is no evidence that the nutrient form has caused any significant adverse 
effects in a population despite the fact that they are consumed by hundreds of millions 
of people around the world on a daily basis.  

 
3.1.4 Rodricks reviews the difficulties encountered by the Institute of Medicine (USA) in its 

risk assessment of nutrients and nutritional supplements and emphasises that, owing 
to the absence of adequate methodology, upper intake levels could not be 
established for nutrients such as amino acids.10 This demonstrates technical 
challenges in performing risk assessments even using limited criteria; the difficulties 
and potential for inaccuracy become substantially greater if risk assessments are to be 
conducted in a scientifically rational and meaningful manner. 

 
3.1.5 Using the above criteria to select nutrient forms for risk assessment would ensure  a 

degree of proportionality with respect to the risk assessments which in turn can be 
used in risk management and development of international guidelines (e.g. through 
Codex Alimentarius) and regulations (e.g. EU Food Supplements Directive). Such 
consideration of proportionality is itself an accepted and necessary criterion in risk 
management science.11  

 
3.1.6 Different nutrient forms should be viewed as individual nutrients given that their 

effects on the body can differ to a great extent; there can be no adequate scientific 
justification to include nutrients containing common minerals or vitamins into groups 
for risk assessment purposes, in the manner undertaken to-date by the US Institute of 
Medicine (IOM), the European Commission, Scientific Committee on Food (SCF), the 
UK Expert Group on Vitamins and Minerals (EVM), the Council for Responsible 
Nutrition (CRN) and the International Alliance of Dietary/Food Supplement 
Associations (IADSA). Such grouping would only be scientifically rational if it were 
shown that nutrient forms within groups of vitamins or minerals had similar biological 
responses, which is clearly not the case (see Table 1). 

                                                            
10 Rodricks JV. Approaches to risk assessment for macronutrients and amino acids. Journal of Nutrition, 2003;133 (6): 
2025S-2030S Suppl. 
 
11 Anon. Handling uncertainty in scientific advice. Postnote, Parliamentary Office of Science & Technology, London, 
No. 220, June 2004 (http://www.parliament.uk/documents/upload/POSTpn220.pdf). 
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Table 1. Examples of differences in biological response by different forms of nutrient 
 
Nutrient 
group 

Nutrient form Relative 
Riska  

Source 

Cyanocobalamin Greater Andersson & Shapira, 
199812 

Vitamin B12 

Hydroxycobalamin, 
Methylcobalamin 

Less Freeman, 199613 

Magnesium oxide Greater McGuire et al, 200014 Magnesium 
Magnesium pidolate Less Paolisso et al, 199215 
Ferrous sulphate Greater Shatrugna et al, 199916 Iron 
Iron bisglycinate Less Jeppsen & Borzelleca, 

1999 17 
Sodium selenate Greater Schrauzer, 200118 Selenium 
Selenomethionine Less Schrauzer, 200112 
Chromium picolinate Greater Stearns et al. 199519 Chromium 
Chromium polynicotinate Less Vincent, 200320 

a Relative risk of different forms of the same nutrient group, based on available toxicological 
data, at dosages typically used (including supplementary intake). 

 
 
3.1.7 In addition to assessing risks associated with consumption of particular nutrients, it is 

of paramount importance to assess the risks which may be associated with the 
implementation of regulations based on the risk assessment. For example, an 
extract from a UK Cabinet Office document on risk assessment in relation to regulation 
reads as follows:  

 
“As well as assessing the risk that the proposed regulations are addressing, 
you should also consider the risks associated with the implementation of the 
options, and: 

                                                            
12 Andersson HC, Shapira E. Biochemical and clinical response to hydroxocobalamin versus cyanocobalamin 
treatment in patients with methylmalonic acidemia and homocystinuria (cblC). Journal of Pediatrics, 1998; 132 (1): 
121-124. 
 
13 Freeman AG. Hydroxocobalamin versus cyanocobalamin. Journal of the Royal Society of Medicine., 1996; 89 (11): 
659. 
 
14 McGuire JK, Kulkarni MS, Baden HP. Fatal hypermagnesemia in a child treated with megavitamin/megamineral 
therapy. Pediatrics, 2000: 105 (2): art e. 
 
15 Paolisso G, Sgambato S, Gambardella A, Pizza G, Tesauro P, Varricchio M, D’Onofrio F. Daily magnesium 
supplements improve glucose handling in elderly subjects. American Journal of Nutrition, 1992; 55, 1161-1167. 
 
16 Shatrugna V, Raman L, Kailash U, Balakrishna N, Rao KV Effect of dose and formulation on iron tolerance in 
pregnancy. National Medical Journal of India, 1999 12 (1): 18-20. 
 
17 Jeppsen RB, Borzelleca JF. Safety evaluation of ferrous bisglycinate chelate. Journal of Food Chemistry and 
Toxicology., 1999; 37(7): 723-31. 
 
18 Schrauzer GN. Nutritional selenium supplements: Product types, quality, and safety. Journal of the American 
College of Nutrition, 2001; 20 (1): 1-4. 
 
19 Stearns DM, Wise JP, Patierno SR, Wetterhahn KE Chromium(III) picolinate produces chromosome damage in 
Chinese hamster ovary cells. FASEB Journal, 1995; 9 (15): 1643-1649. 
 
20 Vincent JB. The potential value and toxicity of chromium picolinate as a nutritional supplement, weight loss agent 
and muscle development agent. Sports Medicine, 2003; 33 (3): 213-230. 
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• the potential for policy to exacerbate or mitigate risks to human health, 
property, finances, environment, reputation etc; any  

• risks to policy delivery; and  

• use this information to inform policy development and implementation.  

The likely sources of risk for each option should be spelled out along with an 
estimation of the likelihood of these risks occurring. The consequences of 
these risks for the proper implementation of the options and the likely 
outcomes ensuing should be examined.”21  

It is clear that in the risk assessments conducted by the IOM, SCF, EVM, CRN and 
IADSA, such risks have not been contemplated and it seems unlikely, given the texts 
of the EU Food Supplements Directive (Article 5), which in turn is identical in principle 
to that adopted by the Codex Committee on Nutrition and Foods for Special Dietary 
Uses (CCNFSDU), that their consideration has yet been anticipated viz: 
 

“Maximum amounts of vitamins and minerals present in food supplements per 
daily portion of consumption as recommended by the manufacturer shall be 
set, taking the following into account: 

 
a) “Upper safe levels of vitamins and minerals established by scientific 

risk assessment based on generally accepted scientific data, taking 
into account, as appropriate, the varying degrees of sensitivity of 
different consumer groups; 
 

b) intake of vitamins and minerals from other dietary sources.”22 
 
3.1.8 Risk management exercises conducted by the IOM, SCF, EVM, CRN and IADSA have 

relied specifically on toxicological data supporting adverse effects of nutrients. These 
data tend to be highly selective and there has been no attempt to consider any 
benefits of the nutrients. 

 
3.1.9 As shown in Figure 3 in the Background Paper (‘Two-tailed ‘risk’ for nutrients: 

inadequacy and toxicity’), the risks and benefits of specific nutrients are dose-
dependent, although in many cases the dosages known to cause toxicity are well 
above those typically yielded from diet and supplementary intake. However, scientific 
opinion on what constitutes nutritional deficiency is increasingly varied, particularly as 
there appear to be threshold dosages at which classic symptoms of nutrient deficiency 
(e.g. scurvy, rickets, beri-beri, pellagra) arise and higher dosages which represent the 
minimum levels required for ‘optimum nutrition’, which reduce the incidence of 
common degenerative diseases. Furthermore, the model in the case of some nutrients 
is more complex, as shown by the example of vitamin B6 / homocysteine interactions. 
The EVM recommended limiting vitamin B6 to 10 mg/day, based to a large extent on 
flawed or irrelevant studies (e.g. Dalton & Dalton, 198723). However, 10 mg/day is not 
effective against hyperhomocysteinaemia, while 100 mg/day is effective.24 Therefore, 
in this situation the two curves depicted in Figure 3 (Background Paper) would 

                                                            
21 Cabinet Office, Regulatory Impact Unit, UK. Risks: considering the risk 
http://www.cabinetoffice.gov.uk/regulation/ria-guidance/content/risks/index.asp. 
 
22 Food Supplements Directive (Directive 2002/46/EC). 
 
23 Dalton K, Dalton MJ. Characteristics of pyridoxine overdose neuropathy syndrome. Acta Neurol Scand. 1987; 76(1): 
8-11. 
 
24 Downing D. Debate continues on vitamin B6. Lancet, 1998; 352 (9121): 63. 
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overlap. Clearly, the conceptual model should be altered (Figure 3, Background 
Paper) to take these complications into account. 

 
3.1.10 ‘Optimum nutrition’, as described by Powers, has “evolved from a perceived need to 

base recommendations for nutrient intakes firmly in the context of function. It follows 
that 'optimum nutritional status' for individual nutrients should be defined in terms of 
biochemical or physiological markers having some functional value but also showing 
an appropriate relationship to nutrient intake.”25 Andrews and Dobeck demonstrate the 
importance of consideration of risks and benefits in risk management for the licensing 
of medications, stressing the significance of inadequate consideration of benefits and 
how this can impact negatively on patients.26 In the case of risk assessments on food 
(dietary) supplements carried out to-date, where any consideration of benefits has 
specifically been excluded, potential inaccuracies are even more likely. In the absence 
of consideration of benefits, any adverse report (e.g. from studies using high dosages, 
on susceptible groups, such as in the Beta-Carotene and Retinol Efficacy Trial 
(CARET)27 and the Alpha-Tocopherol and Beta-Carotene (ATBC) study28 on Finnish 
smokers) will tend to be viewed negatively owing to lack of ‘balance’ from positive 
studies demonstrating benefit. The ANH therefore argues that benefits must be 
considered in the risk management process. 

 
3.1.11 The key problem areas in risk assessments undertaken to-date are described 

briefly in Table 2. 
 
3.1.12 In summary, to best use the scientific principles of risk assessment, there should 

not be adverse risk assigned to nutrient forms with a history of safe use by a 
significant subset of the population and a lack of reliable evidence demonstrating 
that risk exists.  The majority of vitamins, minerals, food ingredients, and even herbal 
ingredients have a remarkable record of safety and have been consumed by millions 
of people for 30 or more, in some cases hundreds, of years. However, where there is 
reliable evidence that risk does exist for a nutrient, an objective evaluation of all 
relevant data regarding the specific nutrient’s risks and benefits should be conducted 
and the decision regarding intake limits should be based upon the data rather than the 
effects of political pressure or the agenda of special interests.  

                                                            
25 Powers HJ. Current knowledge concerning optimum nutritional status of riboflavin, niacin and pyridoxine. 
Proceedings Of The Nutrition Society, 1999; 58 (2): 435-440. 
 
26 Andrews E, Dombeck M. The role of scientific evidence of risks and benefits in determining risk management 
policies for medications. Pharmacoepidemiology and Drug Safety, 2004; 13 (9): 599-608. 
 
27 Omenn GS, Goodman GE, Thornquist MD, Balmes J, Cullen MR, Glass A, Keogh JP, Meyskens FL, Valanis B, 
Williams JH, Barnhart S, Hammer S. Effects of a combination of beta-carotene and vitamin A on lung cancer and 
cardiovascular disease. New England Journal Medicine, 1996; 334: 1150-1155. 
 
28 Alpha-Tocopherol, Beta Carotene Cancer Prevention Study Group. The effect of vitamin E and beta-carotene on the 
incidence of lung cancer and other cancers in male smokers. New England Journal of Medicine,1994; 330: 1029-
1035. 
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Table 2. Summary of key problem areas in risk assessments carried out to-date by IOM, SCF 
and EVM.a 
 
Problem area Justification 
 
Study selection 
criteria 
 
 
 
 
 
 
 
 

 
Study selection criteria for the development of upper safe levels have 
not been adequately prescribed. Therefore there is a risk that key 
scientific data are ignored, as in the case of the UK Expert Group on 
Vitamins and Minerals in its 2003 report on Safe Upper Levels of 
Vitamins and Minerals. Critical missing data were identified by the 
Alliance for Natural Health in its consultation response to the Food 
Standards Agency in November 2002. 29 
 

 
Paucity of relevant 
human data 

 
The bulk of published data from human studies available for use in 
such risk assessments are derived from studies of interventions with 
single or very limited combinations of nutrients, frequently in synthetic 
form. This is almost certainly one reason why some of these 
intervention studies on supplements have failed to show the same 
health benefits as studies on foods, where nutrients are delivered in 
different forms and complex combinations. Nutritional science, clinical 
nutrition, functional medicine and related disciplines are young 
sciences and there may be insufficient data in the published arena on 
which to undertake meaningful risk assessments. 
 

 
Failure to consider 
clinical data 
 

 
In the absence of available data from clinical trials, risk assessments 
have failed to examine the large body of evidence built up over several 
decades by clinical nutrition and ‘orthomolecular’ practitioners. A so-
called evidence-based approach has been used to exempt such data, 
but there is no adequate scientific justification to ignore such an 
invaluable resource of empirical data, given the large numbers of 
cases involved. Owing to lack of funding and government priority, 
sufficient effort has yet to be expended on collating such data for the 
purposes of publication. 
 

                                                            
29 See ANH Expert Committee submission to EVM consultation:  
http://www.alliance-natural-health.org/_docs/ANHwebsiteDoc_11.pdf.  
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Overuse of animal 
data 

 
Owing to the paucity of relevant human studies, risk assessments 
conducted on nutrients tend to be over-reliant on animal data, which 
have sometimes been shown to be non-applicable to human risk and 
which themselves are subject to great variation.30 
 

 
Nutrient groups vs 
forms 

 
Upper safe levels are proposed for nutrient groups, such as individual 
vitamins or minerals. However, both toxicity and therapeutic ranges 
vary considerably between different forms, so a risk assessment 
procedure based on nutrient groups would inevitably select for the 
‘most toxic’ forms of nutrients and thereby may prevent ‘safer’ 
nutrients being used at appropriate dosages. Such an approach 
cannot be considered rational scientifically. 
 

 
High susceptibility 
groups 

 
The No Observable Adverse Effect Level (NOAEL), used as a key 
statistic in the risk assessment protocols, is generally set on the basis 
of the most susceptible population groups. Risk management based 
on NOAELs means that, in some cases, the majority of the population 
is unable to consume dosages which are in the ‘optimum’ range. In the 
case of beta-carotene, this means that the safety of beta-carotene, 
even when delivered in its natural context alongside other carotenoids, 
would be based heavily on two trials on beta-carotene (ATBC and 
CARET: see Section 3.1.10), in which marginal adverse effects were 
noted in smokers or asbestos workers and which may themselves be 
artifacts of the experimental designs. Accordingly, whole populations 
would be treated as if they were members of a high risk population 
subset.  
 

 
Inappropriate 
estimation of 
dietary intakes 

 
The proposed upper safe levels (USLs) will be moderated to maximum 
permitted levels (MPLs) following assessment of dietary intakes. This 
will take into account highest intake scenarios which might be derived 
from consumption of fortified foods. There is no evidence that those 
that consume higher levels of supplemental nutrients also consume 
the highest levels of fortified foods. Therefore, such an approach is 
irrational and would prevent those wishing to supplement a healthy, 
whole-food diet with optimum dosages of micronutrients.  

 
Lack of weighting 
of adverse effects 

 
In most risk assessments, different types of adverse effect are 
considered equally, triggering a NOAEL or a Lowest Observable 
Adverse Effect Level (LOAEL). However, flushing from niacin or 
stomach discomfort from vitamin C, should not be regarded in the 
same way as hepatotoxicity caused by retinol, or other serious 
adverse effects.  
 

                                                            
30 Coburn SP. A critical review of minimal vitamin B6 requirements for growth in various species with a proposed 
method of calculation. Vitamins and Hormones - Advances in Research and Applications, 1994; 48: 259-300. 
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Lack of 
consideration of 
benefits 

 
Health benefits of food supplements are ignored in risk assessments 
carried out to-date, despite the fact that risk/benefit evaluation is a 
standard criterion used in risk assessment science. At least within the 
European Union, avoidance of benefits is linked to the inability for any 
health claims to be made for food supplements, in turn linked to long-
standing medicinal laws which state that claims can only be made for 
medicinal products. Such barriers are irrational given that health 
benefits can clearly be attributed to foods and food supplements. For 
benefits to be considered fully, it would be necessary to modify 
existing definitions for medicinal products (e.g. EU Directive 
2001/83/EC). 
 

 
Risk of using 
inappropriate or 
invalid studies 
 

 
There is a real risk that use of inappropriate or invalid studies (e.g. 
Dalton & Dalton, 1987, for vitamin B6) in risk assessment could result 
in maximum permitted levels that deprive many individuals of the 
dosages required to maintain good health. 
 

a The CRN and IADSA31 risk assessments include safety evaluation of supplemental intakes of nutrients 
only. 
 
 

                                                            
31 Hathcock, J. Safety of vitamin and mineral supplements: safe levels identified by risk assessment. 2004, 
International Alliance of Dietary/Food Supplement Associations, 52 pp. 
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4. QUESTION (2) Hazard identification and characterisation involve a number of 
decision points that require scientific judgment in order to derive a UL. Please 
provide input as to how guidelines for these judgments can be developed for 
the following decision points: 

 
4.1 QUESTION (2)(a) Criteria for the evaluation of the quality and utility of relevant 

scientific evidence. 
 
4.2 ANH ANSWER: 
 
4.2.1 There is a wide range of potential sources of data that might be relevant to risk 

assessments. These include: 
 

• Molecular studies: published, peer reviewed research 
• Cellular studies: published, peer reviewed research 
• Animal studies: published, peer reviewed research 
• Controlled clinical studies: published, peer reviewed research 
• Uncontrolled clinical studies: published, peer reviewed research 
• Epidemiological studies:  published, peer reviewed research 
• Meta-analyses: published, peer reviewed research 
• Government, university or other reports: published / unpublished 
• Case reports: published 
• Case reports: unpublished 
• Commercial data: conference proceedings 
• Commercial data: unpublished 

 
All the above sources could be said to offer scientific evidence of relevance to nutrient 
risk assessment, but evidence should not be regarded as conclusive unless it has 
been corroborated by multiple studies, in a range of different formats. 
 

4.2.2 The ANH supports an approach which relies on the totality of evidence, assuming 
the evidence is relevant to the population group in question. For example, on this 
basis, clinical studies on smoker populations (with cancer, pre-clinical or with 
metastasis, or with high cancer risk) and the effects of intervention with beta-carotene 
supplements could not be used to inform risk assessments relevant to a national 
population. Furthermore, it would not be possible to ignore large numbers of relevant 
studies, as demonstrated by the ANH in its critique of the UK EVM Group report.21 

  
4.2.3 Evidence should not be selected exclusively from peer reviewed journals, 

because clinical studies in particular may be: a) limited in number; b) limited in their 
scope, often dealing with interventions with single or limited combinations of nutrients; 
c) potentially biased, which in turn will be influenced especially by the research funding 
organisation.32 

 
4.2.4 It is wholly appropriate to utilise unpublished work (see Section 4.2.1) for 

additional, supporting information, on the proviso that the data are relevant and 
their quality can be substantiated. In the case of medical case reports, for example, 
such unpublished case data can offer far more meaningful data than is frequently the 
case with some of the published studies. For example, if there is doubt about the 
safety of a vitamin (e.g. vitamin B6 at doses in excess of 10 mg/day), it would be 

                                                            
32 Melander H, Ahlqvist-Rastad J, Meijer G, Beermann B. Evidence b(i)ased medicine—selective reporting from 
studies sponsored by pharmaceutical industry: review of studies in new drug applications. British Medical 
Journal, 2003; 326:1171-1173. 
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useful to gather data from clinical nutritionists to glean views from their own long-term 
medical records.33  

 
4.2.5 Criteria need to be adopted in order to accept certain thresholds of data. In principle, 

the larger the study, the greater the need for vigilance in determining its 
acceptability. Particularly problematic are clinical and epidemiological studies, 
considered below. 

 
4.2.6 Some of the key issues that should be considered in selection of clinical and 

epidemiological studies for risk assessment include: 
 

a) Proper randomisation 
b) Proper trial design (for clinical trials) 
c) Information on participant selection 
d) Information on participant refusal 
e) Proper group or cohort selection 
f) Clarification of confounding variables 
g) Tests of multifactorial interaction 
h) Proper statistical analyses, including data transformation as necessary, 

confidence limits and statistical significance 
 
4.2.7 Many studies are open to wide interpretation and the authors’ conclusions may in 

fact not be the correct conclusions; for example, a trend or association which may be 
cited in a study as a causal factor, may not necessarily be one, given the multi-
factorial and complex nature of such studies. Therefore due diligence needs to be 
taken during interpretation. Factors34 to be considered in particular are: 

 
a) Strength of association; where a relationship between the intake of a 

nutrient appears to be associated with a given health indicator, the extent 
of that relationship gives some indication as to its likely significance (e.g. 
does the nutrient apparently cause 1.2-fold or 20-fold effects on the 
specified health indicator?) 

 
b) Dose-response; given the dose-dependent relationship between any 

substance and its toxicity, studies which demonstrate increased severity 
of a given health indicator with increased dosage are more convincing. 

 
c) Consistency;  this implies a degree of reproducibility of the effect 

demonstrated in one study, which is also shown to occur in other studies 
with different populations, hence giving stronger evidence of a causal 
relationship. 

 
d) Biological plausibility; where data from epidemiological studies shows 

weak associations, molecular or cellular studies can be very useful as a 
means of testing the underlying mechanisms which may give rise to a 
particular effect.  

 

                                                            
33 Note, for example, keynote address given at The 4th London Biotechnology Network Convention, 9th December 
2004, Queen Elizabeth II Conference Centre, London, by Professor Liam Smeeth, London School of Hygiene and 
Tropical Medicine “Innovative Clinical Research Strategies Using Patient Record Databases”, where Prof Smeeth 
made reference to a database of 3 million individuals, including some cases medical life histories for National Health 
Service patients.  
 
34 These factors have been considered in a joint National Institute of Environmental Health Sciences / National 
Institutes of Health project to be of key importance in evaluating studies for risk assessment in the area of Electric and 
Magnetic Fields (EMF) associated with the use of electric power: 
http://www.niehs.nih.gov/emfrapid/booklet/emf2002.pdf.       
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e) Reliability of exposure information; this factor has clearly been 
considered in the Background Paper (Question 3) and is of great 
relevance. In some cases it may be inappropriate to quantify total intakes 
and effects of nutrients from conventional foods, water/beverages and 
supplements in a simplistic additive manner owing to differences in 
bioavailability, metabolism and excretion of different forms. Exposures 
may be short-term or long-term, seasonal, etc. This issue is considered in 
greater detail in Sections 7.2 and 8.1 of this report. Furthermore, the 
duration of exposure is a critical factor in clinical intervention trials, as are 
the nutrient forms, dosages and confounding factors such as health status 
of the participants before commencement of the trial. 

 
f) Confounding; there are numerous factors which may contribute to 

confounding. These may include the initiation of disease in a pre-clinical 
state prior to the start of the study, interactions between different dietary 
or environmental factors, drug intera(ctions, socio-economic factors, the 
role of exercise or physical activity, alcohol consumption, smoking, etc. In 
many clinical and epidemiological studies, such factors are not adequately 
taken into account (or may not be possible to evaluate given resource 
availability) and may explain certain negative responses that may have 
been wrongly attributed to supplements or supplement interventions. 

 
g) Statistical significance; some studies do not include appropriate 

statistical testing of significance of results, in terms of P-values, as 
compared with the null hypothesis, which reflects the results that would be 
expected by chance alone with no effect of treatment. These, together 
with confidence limits are essential, but, can only be relied upon on the 
basis that appropriate assumptions are made, and, where necessary, 
appropriate transformation of the data has been undertaken prior to the 
statistical analysis. 

 
h) Meta-analysis; meta-analyses are increasingly used35 as a means of 

combining quantitative data, usually summary statistics derived directly 
from a variety of published studies on the same subject area. Although 
they are useful as a means of assessing empirical data, and can 
complement a manual review of the literature, there are a variety of 
problems that may be associated with them. Even if the trial selection 
criteria are reasonable, and studies are viewed as ‘high quality’, the 
results will be very dependent on factors such as the nature of the 
treatments and the relative scale of the trials (large trials clearly weighting 
the results more heavily). In both the recent antioxidant and vitamin E 
meta-analyses,26 the treatments in the trials selected did not include the 
most beneficial forms of either antioxidants or vitamin E (i.e. 
phytonutrients and natural vitamin combinations in the former study and 
full-spectrum, natural vitamin E including mixed tocopherols and 
tocotrienols in the latter one). Apart from this experimental bias, the 
studies were also numerically biased by very limited, large and non-
representative studies. Accordingly, many of the respective authors’ 
conclusions were incorrect or misleading (see the ANH comments on the 

                                                            
35 Two recent meta-analyses, one on ‘antioxidants’, the other on ‘vitamin E’, are both open to substantially different 
interpretations compared with those given by their respective authors:  
(1) Bjelakovic G, Nikolova D, Simonetti RG, Gluud C. Antioxidant supplements for prevention of gastrointestinal 
cancers: a systematic review and meta-analysis. Lancet, 2004; 364: 1219-28, and;  
(2) Miller ER; Pastor-Barriuso, Dalal D, Riemersma RA, Appel LA, Guallar E. Meta-analysis: High-dosage vitamin E 
supplementation may increase all-cause mortality. Annals of Internal Medicine, 2005; 142(1), in press. (electronic 
version: www.annals.org/cgi/content/full/0000605-200501040-00110v1). 
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antioxidants36 and vitamin E37 meta-analyses respectively). In the case of 
the vitamin E meta-analysis, there has been a general misinterpretation of 
the study’s results, which may or may not have been deliberately 
orchestrated for political and commercial purposes; the Relative Risk 
derived by the authors was 1.06, but because the 95% confidence interval 
did not cross over unity, the authors were able to claim that the risk was 
"significant", meaning statistically significant. This was interpreted by the 
media and lay people to mean a subjectively significant rise, which of 
course could not be justified epidemiologically. Given pharmaceutical 
sector’s financial capacity to conduct clinical trials, most to-date have used 
an intervention-based approach synonymous with orthodox medicine, and 
have included use of single or limited combinations of mainly synthetic 
vitamin analogues and inorganic minerals. As a result, clinical studies 
evaluating the effects of healthy balanced diets supplemented with a 
range of food-state supplements, are wanting. 

 
i) Pooled analysis; this methodology is different from meta-analysis in that 

it does not rely on summary data, but on primary (unanalysed) data 
derived from individual trials, which in many cases may be difficult to 
extract from the original authors. However, pooled analyses could, in the 
future, be more relevant than meta-analyses as a means of comparing 
multiple, smaller, high quality studies in a more meaningful way than is 
possible with meta-analyses. The recently published pooled analysis 
undertaken by Knekt et al. (2004)38 is a landmark study, following tight 
criteria for study selection, including a 10-year follow-up, and reveals a 
marked positive effect of higher dose (> 700 mg/day) supplementation 
with vitamin C on reduced incidence of cardiovascular disease (CVD) 
events. This is all the more remarkable as this dose for most participants 
was probably achieved with a single dose of vitamin C, which had a 
relatively short half-life in blood. More pronounced effects could potentially 
be derived from multiple daily doses. In any event, this cohort analysis of 
9 prospective studies offers further evidence that the RDA for vitamin C 
should be raised dramatically if disease reduction by nutrition is to be 
seriously contemplated by health authorities. The lack of apparent effect 
of vitamin E in reducing CVD events in these pooled studies may have 
been attributed to alpha-tocopherol being the primary form consumed as a 
food supplement as opposed to the natural, mixed tocopherol/tocotrienol 
form which has undoubtedly greater antioxidant capacity.39 

 
4.2.8 Other important factors that should be considered include: 
 

a) Physiological relevance, the extent to which the body responds to the 
introduced supplementary nutrients in a way similar to the response to 
nutrients derived from food, where vitamins and other nutrients are always 
present in combinations. For example, in the presence of vitamin C, 
oxidised alpha-tocopherol can be regenerated efficiently, resulting in 

                                                            
36 ANH website, Latest News, 1 October, 2004:  
www.alliance-natural-health.org/index.cfm?action=news&ID=97. 
 
37ANH website, Latest News, 11 November, 2004:   
 
38 Knekt P, Ritz J, Pereira MA, O'reilly EJ, Augustsson K, Fraser GE, Goldbourt U, Heitmann BL, Hallmans G, Liu S, 
Pietinen P, Spiegelman D, Stevens J, Virtamo J, Willett WC, Rimm EB, Ascherio A. Antioxidant vitamins and coronary 
heart disease risk: a pooled analysis of 9 cohorts. American Journal of Clinical Nutrition, 2004; 80(6): 1508-20. 
 
39 Schwedhelm E, Maas R, Troost R, Boger RH. Clinical pharmacokinetics of antioxidants and their impact on 
systemic oxidative stress. Clinical Pharmacokinetics, 2003; 42 (5): 437-459. 
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increased availability of alpha-tocopherol. It may be that vitamin C 
supplementation increases alpha-tocopherol plasma concentrations, at 
least in subjects with low vitamin C status, or that supplementation with 
the combination of vitamin E and C may yield relatively higher alpha-
tocopherol plasma concentrations than supplementation with vitamin E 
alone40,41; 

 
b) data quality; there are serious risks associated with use of poor quality 

data, e.g. Dalton & Dalton, 1987 for vitamin B6, and: 
 
c) the duration of exposure of intervention and length of follow-up. 
 

  

                                                            
40 Benzie IF., Janus ED, Strain JJ. Plasma ascorbate and vitamin E levels in Hong Kong Chinese, European Journal 
of Clinical Nutrition, 1998; 52 (6), 447–451. 

41 Hamilton IM, Gilmore WS, Benzie IF, Mulholland CW, Strain JJ. Interactions between vitamins C and E in human 
subjects, 2000; British Journal of Nutrition, 2000; 84 (3), 261–267.  
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5. QUESTION (2)(b) Extrapolation to various age/gender groups. 
 
5.1 ANH ANSWER: 
 
5.1.1 It is simply not scientifically rational to extrapolate data from whole populations 

to particular age or gender cohorts. However, where primary data are available for 
specific age/gender cohorts, limited extrapolations maybe feasible to closely related 
cohorts in the same or similar populations. Age and gender, among other factors, have 
both been found to greatly influence nutrient requirements, and dietary patterns tend 
to vary considerably according to age, gender, as well as according to other factors 
such as ethnicity,42 lifestyle, dietary habits, season and disease status.43 Some of 
these factors may be clustered within particular socio-economic groupings. 

 
5.1.2 For example, in a UK government dietary survey, the following foods were found to 

be most commonly consumed by 4 to 18-year-olds; “white bread, savoury snacks, 
chips [French fries], biscuits, boiled, mashed and jacket potatoes and chocolate 
confectionery”44; while adult UK men were found, in a separate survey, to consume 
2.7 portions of fruit and vegetables a day, compared with the 2.9 daily portions 
consumed by adult women. 45 These and other data show distinct gender patterns. 

 
5.1.3 With regards to the total antioxidant capacity (TAC) of serum, a useful biomarker for 

nutritional health, as measured by the ABEL total antioxidant capacity assay with 
peroxynitrite,46 significantly higher TAC scores, expressed as µmol L-1 vitamin E 
analogue (VEA) equivalent values were measured in men than in women47 in 173 
apparently healthy, ‘normal’ men and women (age range 21-76) and 14 London 
Marathon runners (age range 20-59), with no correlations evident with age.48 A 
different assay measured higher levels in 22 male and 21 female healthy students. 49  

 
5.1.4 Dietary patterns not only vary within age and gender cohorts within national 

populations, they also vary to an even greater extent between national 
populations. For example, there are very substantial differences between 
macronutrient and, in particular, micronutrient intakes, between northern and southern 

                                                            
42 Kolonel LN, Hankin JH, Nomura AM, Hinds MW. Studies of nutrients and their relationship to cancer in the 
multiethnic population of Hawaii. Advances in Experimental Medical Biology, 1986; 206: 35-43.  
 
43 Siegel EM, Craft NE, Roe DJ, Duarte-Franco E, Villa LL, Franco EL, Giuliano AR. Temporal variation and 
identification of factors associated with endogenous retinoic acid isomers in serum from Brazilian women. Cancer 
Epidemiol Biomarkers Prev. 2004; 13 (11 Pt 1): 1693-703. 

 
44 UK National Diet & Nutrition Survey, Young people aged 4 to 18 years, Food Standards Agency, 2000: 
http://www.food.gov.uk/news/pressreleases/2000/jun/nationaldiet. 
 
45 UK National Diet & Nutrition Survey, Adults aged 19 to 64 years, Volume 1, Food Standards Agency, 2003: 
http://www.food.gov.uk/multimedia/pdfs/ndnsprintedreport.pdf. 
 
46 The ABEL® peroxynitrite antioxidant test with Pholasin® measures the antioxidant capacity of plasma to protect 
against peroxyl radical attack; viz: Knight, J., Ganderton, M., Hothersall, J, Zitouni, K. & Nourooz-Zadeh, J. In:  Stanley 
PE, Kricka LJ (Eds), Bioluminescence & Chemiluminescence: Progress & Current Applications. Proceedings of the 
12th Symposium, held at University of Cambridge, UK; 5-9 April 2002. 2002. Singapore; World Scientific Publishing 
Co. Pte. Lte, pp. 257-260. 

47 Assays performed by Knight Scientific Limited (www.knightscientific.com) for Life Analysis Ltd., the results having 
been disclosed on anonymous clients with their permission. 
 
48 Assays performed for Cellular Nutrition Research Group, Oxford University (contact: Lindy Castell), paper in 
preparation. 
 
49 Whitehead TP, Thorpe, GHG, Maxwell, SRJ. Enhanced chemiluminescent assay for antioxidant capacity in 
biological fluids. Analytica Chima Acta, 1992: 266: 265-277. 
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Europe, and within and between regions, such as Europe, Africa, North America, 
Central America, South America, Asia, Australasia, etc.  

 
5.1.5 Socio-economic factors (and education) have a large bearing on dietary choices.50 

For example, respondents in the UK National Diet and Nutrition Survey (2002) were 
significantly more likely to be taking supplements if they were from a non-manual 
rather than manual home background.51 

 
5.1.6 A range of other factors, such as lifestyle, dietary habits, ethnicity and disease 

status, may readily confound data. For example, one meta-analysis has 
demonstrated that smokers declared significantly higher intakes of energy (+4.9%), 
total fat (+3.5%), saturated fat (+8.9%), cholesterol (+10.8%) and alcohol (+77.5%) 
and lower intakes of polyunsaturated fat (-6.5%), fibre (-12.4%), vitamin C (-16.5%), 
vitamin E (-10.8%) and beta-carotene (-11.8%) compared with non-smokers.52 

 
5.1.7 Finally, since ULs are determined as non-regulatory reference levels, which should 

relate to specific population groups (which may in turn include age, gender, ethnicity, 
lifestyle factors, nutrient intakes, activity levels, etc.), great care should be taken in 
calculating nutrient intake from all sources, given the wide array of nutrient forms 
that may be consumed in foods, beverages and in supplements.  In short, from a 
pharmacokinetic or toxicological perspective, different nutrient forms 
consumed in conventional foods, beverages and supplements cannot 
necessarily be assumed to be additive in their effect. For example, consuming 
synthetic beta-carotene from supplements is not directly comparable with consuming  
equivalent amounts of beta-carotene derived from natural carotenoids in supplements 
and foods;53  similarly, consumption of calcium oxide in a supplement cannot be 
regarded as equivalent to consuming the same total amount of calcium derived from 
food sources together with a calcium citrate-malate supplement formulated with 
vitamin D and magnesium. 

 
 

                                                            
50 UK National Diet & Nutrition Surveys, Adults aged 19 to 64 years, Volumes 1 – 4, 2002-2004, Food Standards 
Agency: www.food.gov.uk/science/101717/ndnsdocuments. 
 
51 UK National Diet & Nutrition Survey, Adults aged 19 to 64 years, Volume 1, Food Standards Agency,  
p. 10. 
 
52 Dallongeville J, Marecaux N, Fruchart JC, Amouyel P. Cigarette smoking is associated with unhealthy patterns of 
nutrient intake: A meta-analysis. Journal of Nutrition, 1998; 128 (9): 1450-1457. 
 
53 Faure H, Fayol V, Galabert C, Grolier P, Le Moel G, Steghens JP, Nabet F Carotenoids: 2. Diseases and 
supplementations studies. Annales De Biologie Clinique, 1999; 57 (3): 273-282. 
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6. QUESTION (2)(c) Determination and use of uncertainty factors. 
 
6.1 ANH ANSWER: 
 
6.1.1 Generally in risk assessments on non-cancer causing chemical agents, typical values 

for uncertainty (or ‘safety’) factors (UF) of 10 for inter-human variation, 10 for animal to 
human (inter-species) extrapolations and less than 10 for LOAEL to a NOAEL 
extrapolations are used.54 These are more or less identical to those used by the SCF 
and EVM for vitamins and minerals, although a UF of 3 is typically selected for LOAEL 
to NOAEL extrapolations (as per Background Paper). This suggests excessive 
conservatism, given that in instances where more data are available for known toxins 
such as pesticides, a more accurate estimate of uncertainty for differences between 
LOAEL and NOAEL has been shown in some cases to be significantly less than 2.54 

 
6.1.2 There is a real risk of misinterpretation of study findings, as per the Vitamin E meta-

analysis [see Section 4.2.7 h)], thus giving rise to unnecessarily large UFs. 
 
6.1.3 For nutrient forms where there is very little or no evidence of toxicity, the UF should be 

minimised, and should certainly be < 2 and may approach 1. In this regard, some of 
the less restrictive UFs suggested by IADSA should be considered in place of the 
often over-restrictive UFs suggested by the EVM or SCF. 

 
6.1.4 There can be no justification for not attempting to improve the reliability of data as a 

means of eliminating the need for large UFs. A UF in excess of 2 or 3 may make the 
difference between a particular nutrient being of benefit and it not being of benefit. 

 
6.1.5 In conclusion, where there are ample, relevant data, there is no justification for the use 

of UFs for nutrients, ULs being drawn directly from the data. 
 
 

                                                            
54 Dourson ML, Felter SP, Robinson D. Evolution of science-based uncertainty factors in noncancer risk assessment. 
Regulatory Toxicology and Pharmacology, 1996; 24 (2 Pt 1):108-20. 
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7. QUESTION (3). The conduct of exposure assessment and risk characterisation 
also requires sound scientific principles that can be applied to the various 
decision points, including but not limited to compilation and collection of intake 
data and decision-making for summarizing the potential for harm. 

 
7.1 QUESTION (3)(a) Please provide input on general scientific principles relevant to 

the process of determining exposure for a nutrient or related substance. 
 
7.2 ANH ANSWER: 
 
7.2.1 Nutrient exposure must be determined from assessments of intake derived from 

conventional foods, food supplements and beverages. Global averages will have 
very little real meaning owing to substantial differences in nutrient exposure in different 
parts of the world. Regional and local data will be of much greater relevance. There 
are a wide variety of databases available, many of which have been populated, 
particularly in industrialised countries, by data collected from self-reporting 
questionnaires55, but such self-reported data are well know to be subject to 
error.56 The Joint Institute for Food Safety and Applied Nutrition (USA) has access to 
a range of tools that may be used to determine nutrient exposure.57 

 
7.2.2 Apart from reporting errors, further problems are caused by excessive pooling of 

data. So where national data are pooled even within particular age classes, as is 
typical, variations in dietary intakes caused as a result of ethnicity, socio-economic 
grouping, energy expenditure and other factors are ignored. As food fortification 
becomes more common, this will have the effect of increasing mean intake levels for 
specific nutrients; however, there is no evidence to suggest that those who consume 
the largest amounts of fortified foods, also consume the largest quantities of nutrients 
via supplements. It is likely, in the absence of empirical evidence, that the reverse is 
true.  

 
7.2.3 Given continuing trends towards food processing, convenience foods, fast foods, 

as well as intensification of agriculture, particularly in industrialised countries, 
intakes of trace and ultra-trace minerals, which are not commonly 
supplemented, are almost certainly set to continue to decline. Many of these are 
likely to banned under the forthcoming Food Supplements Directive, unless a legal 
challenge in the European Court of Justice by the ANH is successful in January 2005. 

 
7.2.4 In the UK, levels of a range of important dietary minerals have declined by 

between 15% and 76% during the period 1940 to 1991 (see successive editions of 
McCance and Widdowson’s The Composition of Foods, Food Standards Agency, 
UK).58 The amount of selenium in the European diet has declined dramatically, owing 
to mineral depletion of agricultural soils over the past decades, as well as owing to 
changes in wheat supply from North America (high selenium content in soil and wheat 
products) to Europe (low selenium content). Selenium levels have declined to such an 
alarming extent in the UK and Belgium even between 1983 and 1993 (trends are likely 
to be similar in many other countries), that a wide range of health problems are to be 

                                                            
55 Example: US Diet History Questionnaire: http://riskfactor.cancer.gov/DHQ/. 
 
56 Trabulsi J, Schoeller DA. Evaluation of dietary assessment instruments against doubly labelled water, a biomarker 
of habitual energy intake. American Journal of Physiology - Endocrinology and Metabolism, 2001; 281 (5): E891-E899. 
 
57 See: http://www.foodriskclearinghouse.umd.edu/exposure_tools.cfm. 
 
58 Summary data published by D. Thomas. A study on the mineral depletion of the foods available to us as a nation 
over the period 1940 to 1991. Nutrition & Health, 17: 85-115. 
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expected in the population as a result of selenium deficiency.59 Declines in trace 
mineral content of foods in the US can be determined by interrogation of US 
Department of Agriculture (USDA) databases.60 
 

7.2.5 In order to assess accuracy of questionnaire-based data on nutrient exposure, 
random sampling of specific biomarkers (e.g. gamma-tocopherol, beta-carotene, 
vitamin C, vitamin D) should be undertaken in specific population groups to provide 
accurate reference values. Reference values would be made more accurate by 
assessing biomarker concentrations in individuals in which nutrient intakes have been 
determined, so taking into account bioavailability. This approach would allow the 
application of correction factors to improve accuracy of the questionnaire-based data. 
An evaluation of biomarkers (plasma ascorbic acid, beta-carotene and alpha-
tocopherol 24-hour urinary potassium excretion) was undertaken and compared with 
data obtained via a self-reporting questionnaire in the UK, focusing on fruit and 
vegetable consumption and was shown to be valid.61  

 
7.2.6 There are number of ways of considering the effect of food supplements in the body. 

The measurement of the individual nutrient forms in the plasma using HPCL with 
either direct UV- or fluorometric detection following derivatisation is well established as 
are other colorimetic methods. The measurement of some metabolic markers reflects 
to a certain extent the consumption and utilisation by the body of the specific nutrients 
ingested. However, the treatment of samples as well the inherent instability of 
acorbate and dehydroascorbate, which have half lives of only a few minutes, makes 
the measurement of actual concentrations less useful.  

 
7.2.7 The use of particular biomarkers that are relatively stable in terms of intra-

individual analyses is particularly relevant, given that nutrient concentrations 
fluctuate considerably within the day according to time since last meal, diet, metabolic 
stress, hydration and a host of other factors.  Antioxidant analysis (plasma) is 
potentially a particularly important tool in this respect. 

 
7.2.8 During a lifetime, the body is exposed to a variety of potentially damaging oxidative 

stresses. Some of these arise naturally as a byproduct of cellular respiration as well as 
during infection and inflammation when phagocytic white blood cells release large 
quantities of reactive oxygen species (ROS), including free radicals (highly reactive 
unstable species with unpaired electrons). Others arise from diet, environmental 
pollution, including cigarette smoke, exhaust fumes and ionising radiation62. ROS are 
essential to human wellbeing but if produced in excess can lead to destruction of cells, 
disabling of enzymes and damage to DNA. In order to protect the body against 
potential damage of ROS, the body has adopted a range of antioxidant measures, 
including utilisation of vitamins and other nutrients as antioxidants.62 

 
7.2.9 A definition of an antioxidant is a compound that at relatively low concentrations 

prevents or delays the oxidation of another compound by employing strategies or 
scavenging, prevention of radical formation and induction of antioxidant enzymes.62 

 

                                                            
59 Rayman MP. Dietary selenium: time to act. British Medical Journal, 1997; 314 (7078): 387-8 
[http://bmj.bmjjournals.com/cgi/content/full/314/7078/387].       
 
60 USDA Nutrient Data Laboratory website: http://www.nal.usda.gov/fnic/foodcomp/Bulletins/timeline.htm. 
 
61 Cappuccio FP, Rink E, Perkins-Porras L, McKay C, Hilton S, Steptoe A. Estimation of fruit and vegetable intake 
using a two-item dietary questionnaire: a potential tool for primary health care workers. Nutrition Metabolism and 
Cardiovascular Diseases, 2003; 13 (1): 12-19. 
 
62 Halliwell B, Gutteridge JMC. Free Radicals in Biology and Medicine. 1989. Second edition, Clavendon Press, 
Oxford. 
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7.2.10 Antioxidants are important components of a healthy diet, and are derived naturally, 
particularly from plant sources. The FAO/WHO risk assessment project applies initially 
only to vitamins and minerals, but there are a large number of phytonutrients, with 
which vitamins and minerals interact, that are of key importance as antioxidants in the 
diet. Vitamin antioxidants include vitamin A, β-carotene, vitamin C, the vitamin E 
group (tocopherols and tocotrienols) and Vitamin D. Vitamins A, C and E act by 
scavenging ROS, while other antioxidants, yet to be included in the risk assessment 
project, employ strategies of chelating free iron and copper thus removing their 
potential to create extremely reactive hydroxyl by reactions with hydrogen peroxide. 
Antioxidants such as selenium are co-factors in antioxidant enzyme glutathione 
peroxide.  

 
7.2.11 A variety of antioxidant capacity assays have been developed in order to assess the 

capacity of a sample to scavenge free radicals. Most of these, for example the ORAC, 
TEAC, FRAP and the Randox commercial version of the TEAC assay have been 
assessed in great detail in the EUROFEDA Concerted Action63 and for a variety of 
reasons they have been found wanting.    

 
7.2.12 The issue of optimum intake of vitamins, beyond their role in avoiding deficiency 

diseases, is probably the issue of most relevance in seeking methods to assess the 
risk and benefits of taking food supplements. And while vitamins can act as ROS 
scavengers in the process, they can themselves be converted into free radicals or pro-
oxidants in which enhanced production of free radicals occurs when they are attacked 
by free radicals. These antioxidants converted to pro-oxidants then have the capacity 
to be harmful.  

 
7.2.13 Dose-response studies with regard to antioxidant functions are of crucial importance 

when assessing risks and benefit associated with ingredients used in food 
supplements, as well as functional foods. This is of particular interest if an ingredient 
at low concentrations is pro-oxidant but at sufficiently high concentration can exhibit 
very effective antioxidant capacity.64 With such behaviour, determination of specific 
doses for individuals can be critical. 

 
7.2.14 Some novel diagnostic tests have been developed which could be used to assist in 

the risk assessment of food supplements: 
 

• Metabonomics involves analysing biological fluids, tissue extracts, drugs or 
dietary supplements with techniques of nuclear magnetic resonance 
spectroscopy (NMR), mass spectrometry, or infrared spectroscopy, providing 
many data points simultaneously which give a complete metabolic profile of 
the substance under investigation.65   

 
• EXATEST™: elemental X-ray analysis processed by Scanning Electron 

Microscopy, as a highly accurate and rapid means of assessing intracellular 
electrolyte levels.66 

 

                                                            
63 Astley SB, Lindsay DG (Eds). European Research on the Functional Effects of Dietary Antioxidants, special edition 
of Molecular Aspects of Medicine, 23, 1/3 February/June 2002 (ISSN 0098-2997). 

64 Knight J, Ganderton M, Armstrong K, Larkins N. The use of Pholasin®-based assays to evaluate anti- and pro-
oxidant capacity of extracts of certain functional foods: the effect of these foods on leucocytes in blood. Free Radical 
Biology & Medicine, 2003; 35 (92), Supplement 1: S38. 
 
65 Metabonomics website: www.metabometrix.com. 
 
66 EXATEST website: www.exatest.com. 
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• ABEL® (Analysis By Emitted Light) range of oxidative stress tests  
incorporating Pholasin® (a light-emitting protein derived from a marine rock-
boring mollusc, Pholas dactylus),67  as follows: 

 
o Total antioxidant capacity (TAC) assay of serum or plasma using 

peroxynitrite and vitamin E analogue standards to produce a VEA 
equivalent score for individuals and measure subsequent changes in 
response to antioxidant supplementation (even in horses)55, 68 

o ABEL antioxidant assay for superoxide, a rapid flash assay suitable 
for near patient testing and especially for measurement of ascorbic 
acid without interference from uric acid; 

o ABEL antioxidant assay for hydroxyl radicals, especially for 
assessing antioxidants derived from plants; 

o ABEL antioxidant assay for halogenated oxidants, for assessing 
organic antioxidants; 

o ABEL cell activation assays, for use with blood and isolated cells to 
measure the real-time production of free radicals from living cells and 
assess the effect of vitamins exposed to free radicals produced by 
cells; 

o Combination of ABEL assays to produce data for use in quality 
assurance, assessment of batch to batch uniformity and possible 
changes that might occur during production.  

 

                                                            
67 Knight Scientific website for ABEL assay: www.knightscientific.com. 
  
68 Knight, J & Larkins, N.J. (2003) Antioxidant status of horses quantified by ABEL® wide-range assay. British Equine 
Veterinary Association 42nd Congress: Handbook of presentations & Free Communications, Equine Veterinary Journal 
Ltd. 193-294. 
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QUESTION (3)(b) Please provide input on general scientific principles for the 
characterisation of the severity and the degree to which intakes exceed the UL or other 
aspects of risk characterisation. 
 
8.1  ANH ANSWER: 
 

8.1.1 As per the FAO website, “The Risk Assessment process provides an estimate of the 
probability and severity of illnesses attributable to a particular hazard related to 
food.”69 Accordingly, it is necessary to provide some parameter which expresses the 
severity of the risk, together with the probability of that risk occurring, as a function of 
risk characterisation. This parameter would need to be specific to a given population. 
The risk assessments undertaken to-date by the SCF, EVM and trade associations do 
not characterise risk in this way. 

8.1.2 An appropriate formula is given in Figure 1: 

 

 

 

 

Figure 1. The components of risk characterisation (adapted from Sumner & Ross70) 

 

 Figure 2 in the Background Paper is misleading in that it implies that hazard 
characterisation and exposure assessment (contrary to Figure 1 above, and other 
sources71) are independent of each other. Risk characterisation, as shown in Figure 1, 
is a direct function of hazard characterisation and exposure assessment.  

8.1.3 This approach characterises risk for a given population only. Thus, total risk depends 
on hazard exposure (hazard x exposure) and susceptibility to a variety of population 
groups. 

8.1.4 Accordingly, data are required for the following parameters (Table 3), and these could 
be developed for at least two population groups according to susceptibility: vulnerable 
(high-susceptibility) populations (e.g. young, elderly, pregnant, lactating, etc.) and 
average-susceptibility populations (mean of population groups of varying 
susceptibility): 

 

                                                            
69 http://www.fao.org/es/ESN/food/riskassessment_en.stm. 
 
70 Sumner J, Ross, T. Application of Risk Assessment in the Fish Industry. FAO Fisheries Technical Paper 442. FAO, 
Rome. 
 
71 Example: Food Standards Australia New Zealand, Information Paper, “Dietary Risk Exposure Assessments at 
ANZFA; 
http://www.foodstandards.gov.au/mediareleasespublications/factsheets/factsheets2000/dietaryexposureasses254.cfm. 
 

Hazard identification 
Hazard characterisation

x 
Exposure assessment 

Risk characterisation 
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  Table 3. Parameters for semi-quantitative risk characterisation of nutrient forms72 

 

 

Risk criteria 

 

Parameter 

High 
susceptibility 

population 
groups 

Average-
susceptibility 
populations 

Hazard severity   Severity 

Susceptibility   

Frequency/duration of 
consumption 

  

Proportion of population 
consuming 

  

Probability of 
exposurea 

Size of population   

a  Exposures should be calculated for total intakes (conventional food and supplements) of nutrient 
groups where effects are additive (known dose-response) or separately for conventional foods and 
supplements where responses are known to be different between food-forms and supplement-forms. 

 

8.1.5 Hazard severity, an evaluation of the nature of adverse effects, should be determined 
for those nutrient forms prioritised for the risk assessment. These could be ranked 
semi-quantitatively, so that, for example, hepatotoxicity as a result of excessive 
preformed vitamin A consumption would be given a much higher ranking than flushing 
from niacin or mild diarrhoea from vitamin C. Such rankings should be developed for 
both average-susceptibility and high-susceptibility population groups. 

8.1.6 Having characterised risk for the various nutrient forms, ranking should again be 
undertaken to assist in determining priorities. This may done via an arbitrary, semi-
quantitative Relative Risk Index (RRI). For example, some nutrients and nutrient 
forms, which may be attributed a relatively high RRI, may be regarded as intrinsically 
toxic even at relatively low concentrations (e.g. selenium, zinc, molybdenum), but they 
are highly beneficial (essential) at specific dosage rates. Dose-response data is 
needed to establish the margin between beneficial dosages and dosages which have 
the potential to induce adverse effects in both susceptible and normal populations. 

8.1.7 Policy or regulations taking into account different susceptibilities and exposures, 
developed on the basis of a risk management process for nutrients which addresses 
properly the parameters given in Table 3, including confidence limits for each 
parameter, would serve to avoid limiting average populations to the highest dosages 
deemed safe for high-susceptibility groups. Such an approach is likely to enable 
members of most population groups to consume dosages of nutrients that are likely to 
promote optimum health and is important for the development of preventative health 
management strategies. However, as indicated above (Sections 4.2.7 and 5.1.7), 

                                                            
72 Adapted from parameters detailed by Sumner J, Ross T. A semi-quantitative seafood safety risk assessment. 
International Journal of Food Microbiology, 2002; 25; 77(1-2): 55-9. 
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caution needs to be applied when determining total intakes, given that nutrient forms 
within a given nutrient group do not necessarily respond additively in the body, given 
differences in assimilation, metabolism and excretion between nutrient forms. 

8.1.8 Such risk characterisation and assessment should be reserved for those 
nutrient forms where there is sufficient evidence of a genuine and significant 
risk. Qualitative or rudimentary, semi-quantitive risk ranking (using for example an 
RRI) may be undertaken to determine the threshold for which more detailed, 
quantitative risk assessment should be undertaken. Such a scheme would give rise to 
three distinct levels of risk assessment, as shown in Table 4. 
 

Table 4.  Prioritisation of risk assessment and management strategies following 
proper risk characterisation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.1.9 When an ‘action threshold’ for detailed risk assessment is reached, above the de 
minimis risk threshold (Table 4), risk management decision-making may be assisted 
by parallel assessment of risks and benefits (such a principle is alluded to in Figure 3 
in the Background Paper). Benefits, as well as hierarchichal approaches to 
quantification (as suggested here), have consistently been ignored in all nutrient risk 
assessments undertaken to-date. 

8.1.10 Using these suggested scientific principles would also mean that intakes for some 
population groups may exceed ULs set for vulnerable groups, but the risk to each 

Low priority Moderate priority High priority 

Estimated Relative  Risk 
beneath de minimis level 
(negligible) 

UL may be set as > x, where x 
is the highest NOAEL known 

No regulated maximum levels 
prescribed 

No further action required, 
other than on-going adverse 
event monitoring 

 

 

 

Estimated Relative Risk 
seen to pose some risk, at 
least to high-susceptibility 
population groups 

Undertake risk assessment, 
semi-quantitatively 

Agree ULs 

Prescribe maximum levels 
through risk management 
(maximum permitted levels) 

 

 

Estimated Relative Risk 
considered to pose 
significant risk to some or 
all population groups at 
threshold dosages 

Undertake risk assessment 
with highest degree of 
quantification 

Agree ULs 

Prescribe maximum levels 
through risk management 
(maximum permitted levels) 

Consider prioritising further 
research 

Consider legitimising 
access to highest doses via 
practitioners only 
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respective group would nonetheless be minimised. It would also allow the 
establishment of safety margins between LOAELs and optimal (beneficial) doses.73  

8.1.11 To assess the efficacy of the risk characterisation process, the results should be 
compared with existing adverse event reports, where these are available, although 
it should be appreciated that these will tend to bias short-term, acute effects. 
Interestingly, there extremely low numbers of reported adverse events related to 
vitamin and mineral supplementation. In the UK, the Medical Toxicology Unit studies74 
represent a valuable, although now slightly dated, database of adverse events for 
pharmaceutical products and dietary supplements, yet this resource was not referred 
to by the EVM in their risk assessment. Data sets are generally more complete in the 
US than elsewhere. A very comprehensive survey by the US government (Ervin et al 
1999) showed that approximately 40% of the US population took supplements in the 
month prior to being interviewed.  

8.1.12 The US Food and Drug Administration (FDA) has on file approximately 2,500 adverse 
event reports (AERs), including 79 deaths, that may be related to dietary supplements, 
these having been collected over a 20-year period.75 Forty four of the 79 reported 
deaths were apparently attributable to ephedrine-containing products.76 

8.1.13 These data continue to be unavailable for public scrutiny after being withdrawn from 
the FDA website over two years ago.77 Further data on the frequency of reported 
adverse events in the US can be found in reports of the Toxic Exposure Surveillance 
System (TESS) of the American Association of Poison Control Centers, the only 
comprehensive poisoning surveillance database in the United States. These data 
show that vitamin and mineral supplements are among the safest products taken 
orally. They are many times safer than alcoholic beverages, tobacco and even 
caffeine (TESS Annual Reports from 1983 to 2003 inclusive are accessible from the 
TESS website78). These and other data79 show clearly that pharmaceutical products 
present by far the greatest risk of poisoning.  

8.1.14 Food and Drug Administration's Center for Food Safety and Applied Nutrition (CFSAN) 
has recently launched a new adverse event reporting system for dietary supplements, 
prompted particularly by concerns over the safety of ephedra (rather than nutrients).80 

                                                            
73 In the proposed WHO drinking water guidelines, there is an overlap between the guideline level for fluoride of 1.5 
mg/l and the LOAEL: see the ANH response to WHO consultation, 30 November 2004; 
http://www.alliance-natural-health.org/_docs/ANHwebsiteDoc_113.pdf. 
 
 
74 Shaw D, Kolev S, Leon C. Toxicological problems resulting from exposure to traditional medicines and food 
supplements. Traditional Remedies Surveillance Project, Medical Toxicology Unit, 1996. Guy’s and St Thomas’ 
Hospital Trust, London. 
  

75 See CNN News item: www.cnn.com/HEALTH/9802/22/supplement.safety/.  

 
76 FDA (Food & Drug Administration) (1997) Dietary Supplements Containing Ephedrine Alkaloids. Federal Register: 
June 4, 1997 (Volume 62, Number 107); http://vm.cfsan.fda.gov/~lrd/fr97064a.html. 
 
77 FDA website: http://vm.cfsan.fda.gov/~lrd/fr97064a.html. 
 
78 TESS website; Annual Reports portal: http://www.aapcc.org/annual.htm. 
 
79 See New Zealand data collated by Ron Law:  
www.alliance-natural-health.org/_docs/ANHwebsiteDoc_119.pdf. 
 
80 CFSAN adverse event reporting system press release: http://www.fda.gov/fdac/features/2003/403_food.html. 
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8.1.15 It is estimated that food-borne diseases contribute to approximately 76 million 
illnesses, 323,000 hospitalisations, and 5,200 deaths in the United States each year,81 
while properly prescribed and administered prescription and over-the-counter drugs 
are estimated in the to cause annually 2.2 million serious adverse events, and some 
106,000 deaths in the USA.82 

 

 

 

 

 

                                                                                                                                                                            
 
81 Mead PS, Slutsker L, Dietz V, McCaig LF, Bresee JS, Shapiro C, Griffin PM & Tauxe RV. Food-related illness and 
death in the United States. Emerging Infectious Diseases, 1999; 5 (5): 607-25. 
 
82 Lazarou, J, Pomeranz, BH, Corey, PN. Incidence of adverse drug reactions in hospitalized patients: a meta-analysis 
of prospective studies. Journal of the American Medical Association, 1998; 279:1200-1205. 
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9.  QUESTION (4) The Background Paper reflects a 'thought process' and is 
intended to inform a longer process for the development of a technical expert 
workshop. Clearly the process will benefit from additional input. 

 
9.1 QUESTION (4)(a) Please provide comments on other general factors or 

considerations that could be taken into account during the process of 
identifying principles for nutrient risk assessment. 

 
9.2 ANH ANSWER: 
 
9.2.1 There are serious weaknesses in any risk assessment approach which 

evaluates selectively the safety and toxicology of nutrients in isolation from 
their essential and health promoting properties, and then applies risk 
management decision-making to whole populations on the basis of results from 
studies on the most susceptible or vulnerable population groups. 

 
9.2.2 Some may argue that the degree of uncertainty caused by data limitations (in the case 

of some nutrients and forms) could warrant application of the precautionary 
principle,83 but the apparent safety record of food supplements would suggest that 
such an approach might be disproportionate. Additionally, should the precautionary 
principle be applied, it should be seen in the context both of exposing populations to 
nutrients, as well as depriving them of nutrients should risk management have the 
effect of restricting particular nutrient forms or dosages.  

 
9.2.3 Data limitations and use of selective data are very evident with risk assessments 

carried out to-date. For example, the CARET27 and ATBC28 trials involving beta-
carotene and limited other nutrients, where the trial participants were smokers or 
asbestos workers and therefore highly susceptible to lung cancer cannot be applied to 
whole populations. At most, a risk management approach in which warning labels are 
applied to products indicating safety concerns for susceptible groups, as is common 
practice with certain foodstuffs, would surely be a more rational risk management 
strategy than blanket imposition of a restrictive dose that may limit substantial sectors 
of the population from gaining adequate quantities of a nutrient. As shown in a meta-
analysis exploring relationships between smokers and diet,84 smokers appear to 
consume less beta-carotene than non-smokers in any case, so there can be no 
scientific rationale in applying maximum levels of beta-carotene that are deemed safe 
for smokers to non-smokers, particularly given that the dosages, forms and 
combinations of nutrients used in the treatment groups within the studies appear to 
have been inappropriate. 

 
 

                                                            
83 European Commission, Communication on the Precautionary Principle, 2 February 2000, COM (2000)1, Brussels 
(http://europa.eu.int/comm/dgs/health_consumer/library/pub/pub07_en.pdf). 
 
84 Dallongeville J, Marecaux N, Fruchart JC, Amouyel P. Cigarette smoking is associated with unhealthy patterns of 
nutrient intake: A meta-analysis. Journal of Nutrition, 1998; 128 (9): 1450-1457. 
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10. QUESTION (4)(b) Please provide other comments on the content of the 
Background Paper. 

 
10.1 ANH ANSWER: 
 
10.1.1 Dietary reference values and risk management. National nutritional surveys, in 

which the data are compared with dietary reference values, are widely used to assess 
nutritional inadequacy or excess. Reference values have been identified as an 
important criterion for use in risk management, as evidenced by texts in both the Food 
Supplements Directive (Article 5) and the proposed Codex Alimentarius guidelines for 
vitamins and minerals. However, there is often a failure to appreciate the concepts on 
which these reference values are based, and, depending on which values are used, 
thoroughly different perspectives on micronutrient deficiency emerge.85 

 
10.1.2 Prioritisation of risk management. There is great need to ensure that risk 

assessment is undertaken in such a way that allows prioritisation of proportionate risk 
management approaches (see Section 11.11).  It is crucial that recent politicisation 
and mis-interpretation of studies concerning nutrients (e.g. antioxidants, 
vitamin E, folic acid) are not used to rail-road risk management approaches by 
unnecessarily restricting nutrient availability; such risk ‘mis-management’ in 
itself creates new risks that can only be deduced if benefits are included in 
overall decision-making, and it runs counter to the development of preventative 
healthcare strategies that are so keenly required globally. 

 
 

                                                            
85 Mackerras DE, Rutishauser IH. What proportion of the population have inadequate intakes? Asia Pacific Journal of  
Clinical Nutrition, 2003 Nov; 12 (Suppl): S56. 
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11. CONCLUSIONS OF ANH SUBMISSION TO FAO/WHO NUTRIENT RISK 
ASSESSMENT PROJECT CONSULTATION 

 
11.1 For risk assessment purposes, nutrients cannot be regarded in the same way as 

environmental chemicals, which are not associated with beneficial effects, or even 
pharmaceutical drugs, which are aimed specifically at unhealthy populations and are 
well-known to be associated with serious iatrogenic risk. 

 
11.2 Food supplements are clearly a category of food, being concentrated sources of 

nutrients.86 There is no evidence that they pose more risk than foods, in fact, existing 
evidence suggests they pose significantly less risk to humans than foods, even in 
countries such as the US, UK or New Zealand, where around 50% or more of the 
population consume them regularly (see New Zealand data, compiled by Ron Law87). 
As such, from a risk management viewpoint, it is rational to treat to supplements in a 
more similar manner to conventional foods, rather than as  synthetic food additives, 
environmental chemicals or medicinal products. 

 
11.3 From a standpoint of scientific rationality, nutrients, unlike the xenobiotics mentioned 

above, need to be considered in a unique way, given that they are essential not only 
for the maintenance of health, but also to the promotion of health. 

 
11.4 As the human diet alters, given the monumental changes that have occurred during 

the last century as a result of agricultural intensification, plant breeding, genetic 
engineering, food processing, food choices, lifestyles and other factors, it is crucial 
that an approach to risk assessment and management is adopted that takes 
fully into account the huge range of interacting and changing factors. 

 
11.5 There has been an increasing push for vitamin, mineral and other nutrient intervention 

approaches to be determined using an evidence-based rationale. Put simply, an 
evidence-based rationale is only as good as the evidence on which the risk 
assessments are based. Low quality evidence implies low quality risk assessment. 
Further, an evidence-based approach can be interpreted in such a way that it 
promotes the use of highly selective data which have the effect of skewing results in 
favour of unnecessarily low ULs and guidance levels. This appears to be the case 
particularly in the EVM guidance for key nutrients such as beta-carotene, pantothenic 
acid, biotin, vitamin B6, vitamin C, vitamin D, niacin, iron and manganese. 

 
11.6 Perhaps, a more appropriate paradigm is one based on scientific rationality, which is 

the approach that has been adopted in the present submission. This approach 
promotes a fundamental re-appraisal of risk assessment and management 
approaches to vitamins and minerals, and related substances. 

 
11.7 In essence, there is a need to address risk assessment at the nutrient form, rather 

than nutrient group level, and develop a range of qualitative, semi-quantitative 
and quantitative tools that enable rational priority setting and subsequent risk 
assessment. As with risk assessments in other areas, it is necessary to determine the 
probability as well as severity of potential risks, these data being of direct relevance 
to risk management. 

                                                            
86 Definition of ‘food supplements’ in Food Supplements Directive (Directive 2002/46/EC): ‘Food supplements’ means 
foodstuffs the purpose of which is to supplement the normal diet and which are concentrated sources of nutrients or 
other substances with a nutritional or physiological effect, alone or in combination, marketed in dose form, namely 
forms such as capsules, pastilles, tablets, pills and other similar forms, sachets of powder, ampoules of liquids, drop 
dispensing bottles, and other similar forms of liquids and powders designed to be taken in measured small unit 
quantities.” 
 
87 Law, R. Risk relative to legal dietary supplements, 2002, New Zealand: 
http://www.alliance-natural-health.org/_docs/ANHwebsiteDoc_119.pdf. 
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11.8 Risk assessment needs to be conducted using the totality of available, relevant 

evidence, including sources of evidence from interventions with humans which have 
been derived from the practice of clinical nutrition. Such evidence is of much 
greater relevance than extrapolations from animal studies, approximated by 
application of uncertainty factors, or data from weak or only marginally relevant human 
studies. A major inherent weakness of typical controlled, intervention studies is 
that they fail to assess to any substantial degree (if at all) complex interactions 
between nutrients, as they occur in foods or in more ‘advanced’ supplements. 

 
11.9 Interestingly, clinical nutrition data, present in the medical records of hundreds of 

doctors and practitioners in a number of countries (e.g. USA, Canada, UK, the 
Netherlands, Sweden, Denmark, Germany, Australia, South Africa, etc.) would ‘fit’ the 
criteria for use in existing risk assessment if they were collated and published in peer-
reviewed journals. The difficulty is that most of these data are not published and 
therefore are ignored. Thus far, there have been very few organisations prepared to 
fund such collation and publication of clinical data – does it mean that these 
invaluable empirical data sets are less valuable because they are largely unpublished? 
If very substantial resources are to be expended on the risk assessment and 
management of nutrients, should governments not prioritise such funding? 
Clearly, views on the value and usage of data from various sources can change quite 
dramatically depending on whether a so-called ‘evidence-based’ approach (utilising 
data only from peer-reviewed studies with an emphasis on clinical trials) or a 
scientifically rational approach, as advocated here, is adopted. 

 
11.10 In developing global standards, it is essential that a ‘one-size fits all’ approach is not 

adopted on the basis of studies largely on populations in the western world. There are 
immense differences in both macro- and micro-nutrition in different parts of the world.  
Just as recent trends among ‘industrialised populations’ are showing dramatic health 
impacts caused by fast and convenience foods, high-yielding variety staples in 
developing countries appear to be giving rise to different effects, some caused by their 
poor absorption of nutrients compared with older, lower-yielding varieties.88 

 
11.11 Risk assessment is capable of producing a range of risk thresholds to trigger 

different and proportionate responses of risk management. Restricting availability 
of nutrients and dosages appears to be the key proposed strategy of the European 
Commission, but this response is likely to be disproportionate in many cases. The use 
of voluntary or compulsory warning labels (depending on risk assessment for a 
given nutrient), improved labelling and use of child-proof containers (e.g. for 
certain forms of iron supplement), are among the range of risk management options 
that may used. 

 
11.12 Given the rapid expansion and changing nature of research and information in 

the field of nutritional research, very substantial information gaps, and the 
unprecedented transition in global health on epidemiological, nutritional and 
demographic fronts,89 it is of paramount importance that the results of risk 
assessment, and their consequent translation into policy, are reviewed on a regular 
basis. 

 
                                                            
88 See extensive references in: 
Anon. Environmentally-mediated intellectual decline (EMID): a selected interdisciplinary bibliography, from: Global 
Security Programme, University of Cambridge, 17 Botolph Lane, Cambridge, CB2 3RE, and; 
Williams, C. Terminus Brain: the environmental threats to human intelligence. 1997. Cassell: London. 
 
89 WHO. WHO global strategy on diet, physical activity and health: European regional consultation meeting report. 
Report on meeting, 2-4 April, 2003, Denmark. World Health Organization, Geneva. 
(http://www.who.int/hpr/NPH/docs/regional_consultation_report_euro.pdf). 
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11.13 Finally, given the critical relationship between nutrients and human health and 
evolution, any rational risk management approach cannot be solely reliant on 
Upper Levels and estimates of existing dietary intakes. This is particularly the 
case given that average dietary intakes of micronutrients appear to be 
inadequate and appear to be strongly related to the recent cataclysmic rise of 
degenerative diseases such as cancer, cardiovascular disease, osteoporosis, 
diabetes and obesity, all of which have roots in inappropriate macro- and micro-
nutrition and are targets in the WHO’s Global Strategy.90 Risk management 
should, therefore, also include assessment of nutrient benefits, as well as the costs 
(health, economic, social, etc.) of limiting dosages and forms to different 
population groups. 

 
11.14 The recent emergence of high quality nutrition and food supplementation as a 

strategy in healthcare, being increasingly adopted as the primary healthcare 
strategy by millions of people around the world, may be a genuine evolutionary 
adaptation to depleting micronutrients in the food supply. As such, any attempt 
to limit consumer access to nutrients must be considered with great care and 
only after detailed consideration of all data, risks and benefits.  
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90 WHO. Diet, nutrition and the prevention of chronic diseases. Report of the joint WHO/FAO expert consultation. 
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