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The program will take up to one hour to complete.

Viewing Time

This program is designed for primary care 
physicians.

Other health care professionals working 
with patients and their families may also 
find this program of interest.

Target Audience

It is the policy of Children’s Hospitals and Clinics of 
Minnesota to ensure balance, independence, 
objectivity, and scientific rigor in all its educational 
programs. Our faculty have been asked to disclose to 
our program audience any real or apparent conflicts 
of interest related to the content of their presentation. 
They have also been requested to let you know when 
any product mentioned in their presentation is not 
labeled for the use under discussion or is still under 
investigation. 

Faculty Disclosure 
Gregory Plotnikoff, MD, MTS, FACP has 
disclosed no actual or potential conflict of 
interest in relation to this educational activity.

During this educational activity Dr. Plotnikoff
will not be discussing the use of any 
commercial or investigational product not 
approved for any purpose by the FDA. 

Faculty Disclosure

Gregory Plotnikoff , MD, MTS, FACP
Medical Director, Penny George Institute for 

Health and Healing, Abbott Northwestern 
Hospital, Minneapolis, Minnesota

Update on the Vitamin D 
Controversy

A lecture about new discoveries and 
questions about the health affects of 

vitamin D.

Update on the Vitamin D 
Controversy
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Program Objectives
Upon completion of this program, participants should be able to:

• Recognize the many roles of vitamin D as a 
potent secosteroid that regulates gene 
expression in every human tissue

• Recognize the medical consequences of D 
deficiency from in utero to early adulthood

• Identify the medical indications for testing 
for vitamin D deficiency and the best means 
to replenish D deficiency

Disclaimer

Children’s Hospitals and Clinics of 
Minnesota accepts no responsibility for the 
materials presented through these Grand 
Rounds seminars.  Each professional host 
assumes all responsibility for maintaining 
confidentiality or obtaining authorization, in 
accordance with all applicable laws.  

Accreditation
Children’s Hospitals and Clinics of Minnesota 
is accredited by the Minnesota Medical 
Association to provide continuing medical 
education for physicians.  Children’s Hospitals 
and Clinics of Minnesota designates this 
educational activity for a maximum of 1 AMA 
PRA Category 1 CreditsTM toward the AMA 
Physician’s Recognition Award.  Each 
physician should only claim those credits that 
he/she actually spent in the activity.

Receiving CME Credit

To receive CME credit you must view the 
entire program and complete the evaluation 
form at the end.

2009 Update on the 
Vitamin D Controversies

Gregory A. Plotnikoff, MD, MTS, FACP
Medical Director,

Penny George Institute for Health and Healing
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Not controversial

• Potent secosteroid that binds to receptors 
found on every tissue in the body

• Primary regulator of at least 600 crucial 
genes

Controversy #1

What is normal? 
Who is normal?

Taking a “normal” asymptomatic population,
Measuring,
Plotting data using Gaussian distribution,
Yields normative data for assessment.

Lack of Rigorous Science
Population n age sun exposure 25(0H)D

Volunteers 40 30 8.8 ±6.1 68.3 ± 29.5

Lifeguards 8 18 53 ± 10.3 161 ± 21.8

Note: Lifeguards had plasma 25(OH)D levels 2.5 greater 
than those of “normals”

Haddad JG, Chyu K. JClin Endo Metab. 1971;33: 992-95.

Vitamin D Levels in Outdoor Workers 

(deficiency = <20 ng/ml, therapeutic goal: > 32 ng/ml)
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Controversy # 2
Short latency “index” diseases

-beriberi (thiamine)
-pellagra (niacin)
-scurvy (ascorbic acid)
-rickets (25(OH)D2)

RDA: If intake is of the nutrient is sufficient to 
prevent the index disease, then ipso facto, the 
intake is adequate for the entire organism. 



Gregory Plotnikoff, MD, MTS, FACP 
Update on the Vitamin D Controversy

Children's CME 1/29/2009 4

No Long Latency Diseases?

Long-term consequences of lesser degrees 
of deficiency?

Entirely different metabolic mechanisms 
involved?

Blinded to these mechanisms?
Attribute to non-nutritional causes?

Controversy #3

• Park EA JAMA 1940;115:370-9.

• Blumberg RW, Forbes GB, Fraser D. The 
prophylactic requirement and the toxicity 
of vitamin D. Pediatrics 1963;31:512-25.

Controversy #4

Deficiency? In 2009? In the US??? D Biomarkers

• intact parathyroid hormone, 
• intestinal calcium absorption, 
• skeletal integrity, 
• insulin sensitivity and β-cell function, and,
• cathelicidin (LL37, hCAP) production by 

macrophages and monocytes
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iPTH
Plot PTH concentration vs. 25(OH)D

inflection point at >20 ng/dl (50 nmol/L)
PTH minimized at 40 ng/dl (100 nmol/L)

Ca++ Absorption

Calcium absorption optimized at >30 ng/dl 
(80)

By increasing 25-OH-D from 20 to 30 ng/dl:
↑ calcium absorption efficiency by 65%
↓ osteoporotic fracture risk by 35%

Insulin Sensitivity and ß Cell 
Function

Insulin sensitivity:
By increasing 25(OH)D from 10 ng/ml to 30 ng/ml, 
insulin sensitivity improves by 60%.

Pereira MA et al. JAMA 2002;287(16): 2081-89.

Improvement Comparisons: 
Troglitazone 54%
Metformin 13%

Inzucchi SE et al. NEJM 1998;338(13):867-72.

D and the Body’s Innate 
Antimicrobial Peptides

• human cathelicidin antimicrobial peptide 
(camp) and defensin beta2 (defB2) 

• Activated D induces increases in 
antimicrobial proteins and secretion of 
antimicrobial activity against pathogens 
including Pseudomonas aeruginosa. 

What Pediatric Controversy?

Vitamin D deficiency in 2009 is:
• primarily an adult disease.
• not a problem in Minnesota.
• not a problem in Minnesotan children.
• “none of our peds patients are D deficient.”
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Potential of Vitamin D for Cancer Prevention   
Evidence from UV Epidemiology in USA

Bladder Cancer Mortality Rates, White Males, 1970-1994
      vs. DNA-Weighted UV-B Exposure for July 1992

UV-B Exposure (kJ/m2)
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Breast Cancer Mortality Rates, White Females, 1970-1994
        vs. DNA-Weighted UV-B Exposure for July 1992
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Breast Cancer Death rates Bladder Cancer Death rates

X-Axis shows satellite UVB readings for the US municipality indicated by each 
point, Y-Axis shows annual death rate per 100K population there.

Data courtesy of NASA scientist,, William B. Grant, Ph.D., CANCER Mar 15, 2002
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Ovarian Cancer Death rates

Ovarian Cancer Mortality Rates, White Females, 1970-1994
         vs. DNA-Weighted UV-B Exposure for July 1992

UV-B Exposure (kJ/m2)
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X-Axis shows satellite UVB readings for the US municipality indicated by each 
point, Y-Axis shows annual death rate per 100K population there.
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Data courtesy of NASA scientist,, William B. Grant, Ph.D., CANCER Mar 15, 2002

Rectal Cancer Death rates

Rectal Cancer Mortality Rates, White Males, 1970-1994
      vs. DNA-Weighted UV-B Exposure for July 1992

UV-B Exposure (kJ/m2)
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Potential of Vitamin D for Cancer Prevention   
Evidence from UV Epidemiology in USA

Colon Cancer Death rates

Colon Cancer Mortality Rates for Black Males, 1970-1994
     vs. DNA-Weighted UV-B Exposure for July 1992

UV-B Exposure (kJ/m2)
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Data courtesy of NASA scientist,, William B. Grant, Ph.D., CANCER Mar 15, 2002

X-Axis shows satellite UVB readings for the US municipality indicated by each 
point, Y-Axis shows annual death rate per 100K population there.
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Skin Cancer Death rates

Skin Cancer Mortality Rates, White Males, 1970-1994
      vs. DNA-Weighted UV-B Exposure, July 1992

UV-B Exposure (kJ/m2)
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Causes and consequences of vitamin D deficiency
What Pediatric Controversy?

• Prenatal vitamins are sufficient for optimal 
in utero health.

• Breast milk contains sufficient vitamin D.
• Sunlight exposure is dangerous for infants 

and children.
• The 2008 AAP guideline of 400 IU of D3 is 

sufficient for Minnesotan children.

Ca++ Dyshomeostasis HF
• *Maiya S et al. Heart 2008; 94: 581-4. 16 infants
• *Carlton-Conway D et al. J R Soc Med 2004; 97:238-9 2 infants
• *Price DI et al. Pediatr Cardiol 2003; 24(5):510-2. 1 infant
• *Abdullah M et al. Can J Cardiol 1999; 15(6): 699-701. 1 infant
• *Yaseen H et al. Pédiatrie 1993; 48: 547-9. 1 infant
• *Gillor A et al. Monatsschr Kinderheik 1989; 137: 108-10. 1 infant
• *Brunvand I et al. Acta Pediatr 1995; 84: 106-8. 1 infant
• Shalev H et al. Harefuah 1990; 119: 422-3. 2 infants
• Koch a. Z Kardiol 1999; 88(1): 10-13. 3.5 yo ♀

The conditions for which our human genome 
was selected offer a reasonable basis for 

optimal nutrition.

Anatomically “Modern” humans have existed for 100,000 years

Take Home Points

• 25 hydroxyvitamin D blood test
• Goal: >32 ng/ml with PTH < 50 pcg/ml
• Supplement, supplement, supplement
• Prednisone, carbamezapine, valproic acid
• Greater BMI, darker one’s skin, the more 

tobacco smoke exposure, the more sun 
screen, the longer hours indoors, the more 
sun exposure one needs
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Comments 
and

Questions

Thanks for viewing 
this presentation!

To receive CME credit, please click 
the CME Eval button below 

and complete the form.
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