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Summary

The three industry trade associations - the Council for Responsible Nutrition (CRN UK), the Health Food
Manufacturer’s Association (HFMA) and the PAGB, the Consumer Healthcare Association, which represent
the vast majority of companies marketing food supplements in the UK - have revised the industry’s daily
upper level in food supplements for vitamin D to 100 pg (microgram; 4000 IU) for adults, including pregnant
and breast-feeding women, and children aged 11-18 years old. This is an increase from the previous industry
maximum of 75 ug per day (3000 IU) agreed in 2019. By working together, a consistent approach across the
industry will continue to be ensured.

The revised industry level is based on examination of new data from randomised controlled clinical trials
(RCTs) drawn on by the European Food Safety Authority (EFSA) to reassess the European safe upper level
(UL) for vitamin D. This clearly shows a wide safety margin of supplemental intakes of vitamin D up to 100
ug/day (4000 IU) in addition to habitual dietary intakes, including the supply of vitamin D from fortified
foods.

This revised tripartite advice also takes into account the evolving body of evidence that reveals significant
population cohorts may not be achieving sufficient blood vitamin D status, as well as the continuing trend
documented by the UK National Dietary and Nutrition Surveys that demonstrate low mean vitamin D dietary
intakes, compared with the Department of Health and Social Care’s recommended intakes.

Background

In 2003, a Guidance Level of 25 pg/day for long-term vitamin D supplementation was set by the UK Expert
Group on Vitamins and Minerals (EVM)?, which the industry initially worked to. The EVM Guidance Level has
since been superseded by risk assessments undertaken by EFSA and the Institute of Medicine (IOM) in the
US. A UL of 100 pg/day from all sources was set by the IOM in 20102 and by EFSA in 20123. Following
publication of these reports, the UK Committee on Toxicity of Chemicals in Food, Consumer Products and
the Environment (COT) reviewed the safety data and agreed that a UL of 100 pg/day for adults and children
aged 11-18 years was appropriate*.

Significantly, the Scientific Advisory Committee on Nutrition (SACN) in 2016 (UK)> agreed with COT that this
upper limit for safe long-term use of vitamin D did not distinguish between total intakes (diet and food
supplements) as opposed to solely food supplementary vitamin D intake, since ‘dietary intakes of vitamin D
make only a small contribution to total exposures at the UL’. It should be noted that ‘dietary intakes’ includes
foods fortified with vitamin D. Additionally, advice on the current NHS website under the heading ‘What
happens if | take too much vitamin D?’ is to not take more than 100 micrograms (4000 IU) of vitamin D a day
as it could be harmful, which is given in the context of supplementation’. This advice applies to adults,
including pregnant and lactating women, the elderly, and to children aged 11 to 17 years.

¥ https://www.nhs.uk/conditions/vitamins-and-minerals/vitamin-d/#:~:text=D0%20n0ot%20take%20more%20than,(2%2C000%201U)%20a%20day
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EFSA has recently undertaken a further risk assessment in 2023° and has reasserted the UL for vitamin D at
100 pg/day. EFSA has made specific reference to the large body of randomised placebo-controlled clinical
trial (RCT) evidence that now supports a UL of 100 pg/day, which includes long-term evidence of vitamin D
supplement use of more than 12 months, across various population groups. Examination of this data clearly
shows that the doses of vitamin D tested and reported on in the trials were in addition to usual, background
dietary intakes of the nutrient (Table 1, Appendix)’**.

On evaluation of this data, the Tripartite Industry Association group has concluded that a maximum intake
of 100 ug/day or 4000 IU vitamin D from food supplements can safely be taken by adults, pregnant and
lactating women and children aged 11-18 years, in addition to usual dietary intake. This parallels the
approach taken for magnesium, where the UL is set for food supplements only. To reach the UL for vitamin
D from food sources alone is virtually impossible and would result in a significantly unbalanced diet. Current
UK dietary vitamin D intakes, including that from fortified foods, range from an average intake of 2.1 pg to
10.2 ug at the 97.5 percentile (Table 2, Appendix)*?. Hence there is no possibility that intakes from food and
vitamin D fortified food might result in adverse effects.

In view of the large uncertainty factor applied to the lowest observed adverse effect level (LOAEL) by EFSA,
and the documented safe use of supplemental intakes of vitamin D alongside dietary intake, including
vitamin D from fortified foods, in the RCTs, it can be concluded that applying the UL exclusively to food
supplements is safe for adults, including pregnant or breast-feeding women, and for children aged 11-18
years.

Taken together with evidence that significant UK population cohorts may not be sufficiently provided for
(e.g., black, Asian and minority ethnic populations®®, as well as those who by occupation or
institutionalisation receive less sunlight exposure** and overweight/obese individuals*-®) and evidence for
the safe use of the nutrient in adults, including pregnant or breast-feeding women and children aged 11-18
years 4% the Tripartite Industry Association’s new position for the UL is strengthened.

Rationale for the revised level

The rationale for the revised 100 pg/day level takes into account:

e The EFSA and IOM UL of 100 pg/day for vitamin D %647
e The COT review of the UL%, as reported in the SACN report (2016)°>

e European industry models for deriving maximum levels of vitamins and minerals in food

supplements?%:°0

e Safety data including long-term randomised controlled trials across various population groups ’#

e Specific UK cohorts that were not sufficiently provided for previously 4346



Table 1. Vitamin D supplementary doses tested and compliance, in addition to usual intake from the diet
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Appendix

in randomised controlled trials assessed by EFSA to propose the European UL for vitamin D

Randomised controlled trials Vit D dose/ug day Dietary intake/ug | Compliance
included by EFSA for derivation (analysed dose) day (pill count)
of the adult UL %
General Adult Population
Aloia et al, 2013’ 100 45+41 78
Aloia et al, 20188 15 (18.88) N/R 87
250 (317.5) assumed intake 5 85
Billington et al, 2020° 10 42+2.2 99.6
100 45+23 99.7
250 4,7+3.0 99.1
Brohult et al, 197310 2500 N/R NR
Burnett-Bowie et al, 2012!? 178.6 3.8(1.9-5.8) 85-100
Ceglia et al, 201312 100 NR High
Diamond et al, 201313 50 NR NR
125
Drincic et al, 2013 25 (22.8) 5.2+t6.9
125 (143.7) 5.1+5.8 94-97
250 (287.4) 7.0+7.8
Gallagher et al, 2012%°; 201416 10 (12.6) 25+15
20 (22.8) 34+1.8
40 (38.3) 3.1+1.8
60 (64.8) 25+1.4 94
80 (73.8) 2.7+1.6
100 (105.2) 27+2.1
120 (123.4) 3.4+22
Gallagher et al, 2013Y/ 10 (12.6) NR
20 (22.8)
40 (38.3)
60 (64.8) 81-91
80 (73.8)
100 (105.2)
120 (123.4)
Grimnes et al, 201218 20 8.1+6.0 92
162.5 9.1+6.2
Heaney et al, 2003%° 25 (20.9) NR NR
125 (137.5)
250 (275.0)
Hin et al, 2017%° 50 NR 92-93
100 90-93
Johnson et al, 202221 100 7.8+£10.0 84.1
Jorde et al, 2008%%; Sneve et al, 71.43 9.1+7.0 95
200823 142.86 9.0+6.7
Mastaglia et al, 2006%* 125 (131) NR 89+11
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250 (262) 92 +10
Ponda et al, 2012%° 178.6 NR NR
Rafii et al, 201926 50 NR 78.6
75 72.8
178.6 89.5
357.1 87.7
Rorie et al, 2014% 15 NR
>80
100
Schwartz et al, 2016%2 20 (21.5) NR
50 (62.0)
100 (120.2) %67
178.6 (1708 to 1439)
Shirvani et al, 2020%° 15 NR NR
100
250
Vieth et al, 20013° 25 NR NR
100
Wagner et al, 20163! 107.1 NR NR
Wamberg et al, 201332 175 1.5-4.0 95+ 6
Pregnant/Lactating Women
Enkhmaa et al, 201933 15 NR 88
50 89
100 87
Hollis & Wagner, 200434 50 NR 87.0-89.7
100 89.0-91.6
89.6-92.4
Hollis et al, 20113 10 45+27 69
50 49+34 68
100 5.1+3.7 69
Roth et al, 20183¢ 15 NR 88.2
60 86.9
100 84.3
100 90.9
Wagner et al, 20063’ 10 6.8+£6.9 >80
160 6.8+£2.9 B
Adolescents 11-17 years
Belenchia, 201338 100 NR 81
Lewis et al, 20133° 10 (12.15) 5+3.5
25 (28.5) 3.6+28
50 (47) 46+4 °23
100 (117.75) 4.4+25
Maalouf et al, 20084° 5 (within 10%) NR 98 +3
50 (within 10%) 97+3
Rajakumar et al, 2020 15 (18.85) 3.1-7.2 73
25 (27.15) 3.0-7.1 68-73
50 (53.55) 3.1-8.3 77-73

NR: Not recorded
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Table 2. National Diet and Nutrition Survey (NDNS) Results: Years 9-11 (2016/17-2018/19)%

Vitamin D Girls Women | Women Boys Men Men Adults Adults
intake pg 11-18 yrs | 19-64yrs | 65+yrs | 11-18 yrs 19-64 65+ yrs | 19-64 yrs | 65+ yrs
/day yrs

Mean 2.1 2.6 2.8 2.4 3.2 3.7 2.9 3.2
Median 1.8 2.2 2.6 1.9 2.5 3.3 2.4 2.9
SD (+/-) 1.5 1.0 1.9 1.7 2.7 2.4 2.3 2.2
Upper 2.5 5.9 7.7 6.9 7.1 10.2 8.9 8.4 8.4
percentile

Lower 2.5 0.2 0.3 0.3 0.2 0.4 0.4 0.3 0.4
percentile

pg: microgram; SD: standard deviation; yrs: years old

Dietary intake data from the latest UK National Diet and Nutrition Survey (NDNS) show that the adult mean
intake of vitamin D from food sources only is less than 3 pug /day, while that for 65+ year old adults is slightly
higher at 3.2 pg/day*2.

Intake at the upper 2.5 percentile (97.5%ile) is highest for boys aged 11-18 and adult men and is also higher
for 65+ year old adult males. This is therefore approximated at 9.5 pg/day. These results show reduced
dietary intakes compared with the previous NDNS survey®.

The threshold for serum vitamin D sufficiency is currently under scrutiny ®¢%” and could be revised upwards.
This, combined with SACN’s statement®, agreed by COT#, that the upper limit for safe long-term use of
vitamin D should not distinguish between total and supplementary vitamin D intake, since ‘dietary intakes
of vitamin D make only a small contribution to total exposures at the UL’, means that an industry UL of 100
ug /day is justified.
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