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No question that we need to avoid 

vitamin deficienies
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Patient in mid-50’s with alcohol use disorder 

admitted to OHSU March, 2022….

This is the 

early stages 

of scurvy

IRB 00024339 
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But while one questions value of repletion 

in vitamin-deficient patient, the real 

question:

What role does vitamin supplementation 

play in patients who are generally healthy 
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1. What are vitamins?

2. A little background on regulatory environment 

3. Why natural may not be the way to think about 

“natural products” including vitamins

4. The data – and do the elderly differentiate?

5. What now?
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Background: What is a vitamin (vital amines):

There are 13 human vitamins (ADEK are fat soluble and C and the B 

vitamins [8 in all] are water soluble) and all are classified as essential 

micronutrients. Micronutrients to distinguish them from….

Macronutrients (fat, carbohydrate and protein) provide caloric nutrition 

whereas vitamins are essential enzymes which help to catalyze intracellular 

reactions…

And “essential” because we need them from our diet. Interestingly, 

mammalian cells have the DNA machinery to synthesize vitamins but it has 

been suppressed due to millennia of sufficient dietary consumption by our 

ancestors (we literally evolved to eat our vitamins in our food)

What do vitamins do, how much do we need for them to do their job?
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Vitamins are intracellular catalysts and are truly vital in the 

micro doses that we need them…Vitamin C is a great example of 

the vital nature of deficiencies given the well-known maritime 

history of scurvy

Scurvy is a disease of insufficient collagen production. Collagen 

is literally the glue that holds us together (skin, muscle, blood 

vessels, bones, cartilage). Collagen is made from procollagen 

and that reaction is catalyzed by Vitamin C. 

But it will be an extremely rare patient who is truly at risk 

for scurvy (that was my second case in 28 years)…..or from 

Ricketts from Vit. D deficiency. 

So how much do we need and what is the evidence for 

‘supplementing’ sufficient diets with vitamins?
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The RDA….. 

Recommended Daily Allowance is poorly understood…It is the 

amount of a specific vitamin that is needed by the upper 97th 

percentile of the population (2 standard deviations from that 

mean) to avoid a deficiency.

The RDA is NOT the amount that the average person needs (97% 

could get by with less) and is also NOT a daily goal. Vitamins 

last a long time in our system and what is important is average 

consumption over time. Needed amounts for good health are tiny.

Example: Vitamin D. Popular vitamin past decade. RDA is 600 

IU is 15 microgram (0.000015 gm) which is about 1/10 of a grain 

of table salt. The RDA for Vit. B12 is 1/7 that or 2.4 mcg!
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So, vitamins work inside cells and last a long 

time and we don’t need much of them at all 

for them to do their jobs

But this is America – if a little is good, more 

must be better

If micro doses of vitamins cure things like  

scurvy and Ricketts, imagine what larger 

doses could do?
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https://www.fda.gov/food/dietary-supplements/information-

consumers-using-dietary-supplements
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https://www.fda.gov/food/dietary-supplements/information-

consumers-using-dietary-supplements
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In 1990, congress passed NLEA (Nutrition Labeling and Education 

Act) in response to a number of incidents which culminated in a 

few dozen deaths from L-tryptophan (the turkey amino acid).

NLEA was aimed at both food and supplement labels with a goal of 

eliminating false advertising. Labeling changes were left to the 

FDA but….

Sen. Orin Hatch (from Utah - where about ½ of all supplements 

were manufactured at the time) along with the company and owner 

of NatureMade worked hard to pass DSHEA (Dietary Supplement 

Health and Education Act) which passed in 1994.

DSHEA exempted supplements (including vitamins) from NLEA 

and established the current legal standard that “supplements are to 

be considered safe unless the FDA can prove otherwise.” 

The opposite of how we treat prescription drugs and this remains in 

place in 2025
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This lack of FDA oversight for supplements has two significant 

consequences:

1. Since there are no efficacy requirements, health claims can be 

broad and vague

2. Oversight of manufacturing is absent which creates quality 

control issues
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*This statement has not been evaluated by the Food 

and Drug Administration. This product is not intended 

to diagnose, treat, cure, or prevent any disease 
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Especially since NLEA/DSHEA, Supplement use 

is big business:

The National Health and Nutrition Examination Survey 

(NHANES) added vitamins/supplements to their survey 

in the 1990s:

As of 2018, approximately ½ of adult Americans reported 

supplement use and ~1/3 reported their kids also took 

supplements

Current annual expenditure in the U.S. ~ $40,000,000,000 

($40 billion). For comparison, prescription drugs cost ~ 

$500 billion.

So, vitamins and supplements are big business
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This lack of FDA oversight for supplements has two significant 

consequences:

1. Since there are not efficacy requirements, health claims can be 
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Synthetic vitamin manufacturing is about as far from 

natural foods as you can get:

From Pandora’s Lunchbox by Melanie Warner:

Commercial vitamin C (ascorbic acid) typically 

begins as sorbitol which is fermented in bacterial 

broths to sorbose which is fermented further in a 

broth of genetically modified bacteria to 2-

ketogluconic acid. That is treated with hydrochloric 

acid to form crude ascorbic acid which is filtered and 

purified to Vitamin C.
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This lack of FDA oversight for supplements has two significant 

consequences:

1. Since there are not efficacy requirements, health claims can be 

broad and vague

2. Oversight of manufacturing is absent

1. Unintended chemicals that shouldn’t be in your OTC 

Vitamin C are in there and

2. Intended chemicals that also shouldn’t be there might be 

present
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NEJM, 2015;373:1531-40

63 ED departments surveilled for 10 years with data then 

extrapolated nationally. Estimate ~ 23,000 ED visits annually
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Micronutrients which included vitamins accounted for 

about 1/3 of total….

NEJM, 2015;373:1531-40
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August, 2022

43% of products had ingredients listed on the label that 

were NOT contained in the bottle

30% had substances detected which were NOT listed on the 

label
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consequences:
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1. What are vitamins?

2. A little background on regulatory environment 

3. Why natural may not be the way to think about 

“natural products” including vitamins

 The wholesale movement of vitamin and 

supplement manufacturing oversees has removed 

the products from the purview of the FDA
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2022

Goal: To answer four “Key Questions” using randomized, 

blinded trials with clear primary endpoints
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ATBC trial, NEJM

Increased incidence of lung 

cancer in beta-carotene (Vit. 

A) group (p=0.01) and strong 

trend for increased lung 

cancer mortality (p=0.08)

Randomized, double-blind trial of 29,133 patients followed for 5-8 years; Ave age 57 years

OHSU 
CPD



Greater vitamin 

intake from the diet 

appeared 

protective…
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VITAL NEJM, Jan 3rd, 2019

Randomized, double-blind trial of 25,871 

participants followed for median of 5.3 years

OHSU 
CPD



VITAL NEJM, Jan 3rd, 2019

No difference in lack of benefit for CVD or cancer 

outcomes in those older than median age of 67 years 

compared to younger
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VITAL BONE; NEJM, July, 2022

Randomized, double-blind trial of 25,871 participants followed for median 

of 5.3 years
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No fracture benefit by age above or below median
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No fracture benefit by baseline Vit D level
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1,805 patients with non-

melanoma skin cancer;

51% over age 65 years

No benefit in older vs. 

younger patients by age at 

time of trial or age at onset 

of skin cancer
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Am J Clin Nut; 2024;119:692-701

COSMOS trialOHSU 
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Subgroup analysis of 573 patients from a study population of 

21,442
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Trial designed to study older adults; average age 72 

years, followed for nearly 4 years on average
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Does vitamin supplementation have some 

small benefit in a subsets of older adults?

Maybe

But a ~ 600 patient subset of a negative trial of 

> 21,000 older adults is not compelling to me
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USPSTF recommendation: 

For community-dwelling, non-pregnant adults, do not give beta-

carotene or Vitamin E for CVD or cancer prevention (Grade D) 

and all other vitamins or vitamin combinations have insufficient 

evidence to recommend (Grade I)

USPSTF could not find convincing data for age or 

gender benefitsOHSU 
CPD
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How do we want to approach the data with our 

patients?

The USPSTF approach:OHSU 
CPD



My approach: I am not here to take anyone’s vitamins away if they 

feel they’re helping (Benign Prevention). 

However, I do think some patients may delay/avoid lifestyle 

interventions (Harmful Distraction) and I do offer advice when 

asked: Recommend save the $$ from supplements and buy the 

carrots farm-fresh strawberries instead

www.uspreventiveservicestaskforce.org

www.cochranelibrary.com

OHSU 
CPD



Given the interest in vitamins and other supplements and the 

often times disregard for data, another great source of 

information to be aware of is a branch of NIH….NCCIH 

(formerly NCCAM)

www.nccih.nih.gov
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www.nih.gov and search “Dietary Supplements”….will lead you 

to NCCIH and a list of fact sheets for both patient and health 

care provider (hint – they’re not very different)OHSU 
CPD

http://www.nih.gov/


www.nih.gov and search “Vitamins”….will lead you to NCCIH 

brand of NIH which is National Center for Complementary and 

Integrative HealthOHSU 
CPD

http://www.nih.gov/


Click on “Vitamin D” in NCCIH factsheets:

Vitamin D “does not reduce CVD risk, even for people with low 25(OH)D status” 

…and “studies to date do not indicate that vitamin D with our without calcium 

reduced incidence of cancer.”

OHSU 
CPD



OHSU 
CPD



OHSU 
CPD



Key take home points:
1. There are 13 human vitamins and all are vital but in very, very small 

doses, the benefits of which are averaged over time

2. The RDA is not a personal daily goal and 97% of people need less 

than the RDA to avoid deficiencies

3. While Vitamin C treats scurvy and Vitamin D treats Ricketts, 

prevention of any disease in patients without deficiencies has not 

been demonstrated across a variety of outcomes by age or gender

4. As providers, it’s OK to be a skeptic but also Ok to support our 

patients choices if no harm is being done (Benign Prevention)

5. Be aware of safety issues: contaminants may be intended (sildenafil, 

dexamethasone, diclofenac) or unintended (chemical byproducts of 

industrial production techniques) and may result in real harms
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Thank you
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