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Vitamin D3 Pharmacology Infographic:

Physiologic Dosing versus Bolus Roulette
Alex Vasquez D.O., D.C., N.D. (USA), F.A.C.N.

Normalization of PTH occurs at sustained 25(OH)D of >32 ng/ml
L >80 nmol/L (Heaney. Am J Clin Nutr 2003 Jan, Am J Clin Nutr 2008 Jun):
Bolus doses of D3 do not normalize parathyroid hormone levels (Eur J

200 Clin Nutr 2015 Feh) and therefore cannot alleviate pathophysiologic
intracellular hypercalcinosis (Vasquez, 2006 academia.edu/40024279)
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Blood 25(0OH)D following physiologic D3 dosing 10,000 1U/d:

80 Consistent daily dosing 10,000 IU typically results in serum 25(OH)D of
84 ng/mL (210 nmol/L) plateauing after 60-120 days (Heaney et al, Am
J Clin Nutr 2003 Jan) © 2021 Dr Vasquez |nflammationMastery.com/d
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Blood 25(0OH)D following physiologic D3 dosing 5.000 1U/d:
Consistent daily dosing 5000 IU typically results in serum 25(0OH)D of
60 ng/mL (150 nmol/L) plateauing after 60-120 days (Heaney et al,
Am J Clin Nutr 2003 Jan). See reviews academia.edu/40429791
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Infographics: D3 dose size determines clinical effect: Modest physiologic doses (demonstrated above) follow
first-order pharmacokinetics characterized by a dose-response relationship that is predictable and also which does
not result in significant accumulation of D3 relative to 25(0OH)D; in contrast, unnatural bolus dosing of D3 follows
unpredictable zero-order kinetics resulting in >500x non-physiologic elevations of D3 relative to deficient 25(0OH)D
with antagonistic biochemical/physiological effects leading to negative clinical consequences (Heaney Am J Clin
Nutr 2008 Jun; Vieth, "Chapter 57: Pharmacology of Vitamin D" in Vitamin D, 3rd Ed., Academic, 2011).
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nmol/ = ‘ Blood D3 following bolus D3: Bolus D3 100,000 IU results in a supraphysiologic >500x peak of serum
L/ ™ D3 for ~8 (7-14) days (Am J Clin Nutr 2008 Jun) as D3 is stored in muscle/adipose and slowly converted to

500 | 25(0OH)D. D3 invokes antagonistic responses to 25(OH)D during this time (Ann Nutr Metab 2003;47(3):107-
| ' 13) resulting in the adverse effects seen with bolus dosing, especially reduced efficacy and increased risk of falls

| and fractures. These D3 antagonist effects do not end simply because serum D3 levels normalize (7-14 days)

400 | but rather the antagonism continues for up to three months, depending on the size of the bolus, eg, with 500,000
[ IU (Vieth, "Chapter 57 - The Pharmacology of Vitamin D" in Feldman et al (eds). Vitamin D, Third Edition; 2011).
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_ ‘ Tissue/adipose D3 following bolus D3: D3 antagonizes 25(0H)D while
Bt B blood and tissue levels are supraphysiologic especially while 25(0OH)D levels
200 " T are low, ie, must consider D3:250hD ratio. Tissue levels of D3 can remain elevated
' | for up to 3 months after D3 bolus (eg, with 500,000 IU) while providing an antagonistic
| _ — — 1 effect with clinical consequences (Ann Nutr Metab 2003;47(3):107-13 and Vieth 2011
op cit). Infographic © 2021 Dr Alex Vasquez InflammationMastery.com/d
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Blood 25(0OH)D following bolus D3: Bolus D3 is slowly converted to 25(OH)D but continues to

antagonize 25(0OH)D while blood and tissue levels are supraphysiologic. Bolus D3 cannot sustain normal

and stable 25(OH)D levels. Even with D3 bolus of 250,000 IU, serum 25(OH)D returns to baseline at 90 days

and is completely deficient for the remainder of the year; of additional massive importance although

commonly overlooked is the fact that bolus doses of D3 do not change parathyroid hormone levels (Eur J

Clin Nutr 2015 Feb) and therefore cannot alleviate pathophysiologic intracellular hypercalcinosis (Vasquez,

_ 2006-2016 academia.edu/40024279). Following bolus D3 100,000 |U, 25(0OH)D peaks on day 7 at ~40 ng/mL
‘ (100 nmol/L) then baselines at day 112 = wk 16 (Am J Clin Nutr 2008 Jun). Vasquez academia.edu/40429791
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Pharmacologic dosing (eg, cancer, multiple sclerosis): 200-300 ng/mL (500-750 nmol/L)

Requires professional supervision, diet modification, laboratory surveillance per Charoenngam and Holick, Nutrients 2020 Jul

Potentially toxic if accompanied by clinical hypercalcemia: > 150 ng/mL (325 nmol/L)
per Grant and Holick, Altern Med Rev 2005 Jun

_ Supraphysiologic: > 100 ng/mL (250 nmol/L)

Higher levels of 25-hydroxy-cholecalciferol are clinically problematic if accompanied by hypercalcemia, calcinosis or urolithogenic hypercalciuria

(especially with alkaline urine). Levels above 90-100 ngimL (225-250 nmol/L) are generally supraphysiologic, but not inherently problematic.

Optimal physiologic range: 50-90 ng/mL (125-225 nmol/L)

Clinical example: prevention/treatment of SAS-2 coronavirus per "Participants were randomised to receive daily 60 000 IU of [Vit D3]...

cholecalciferol supplementation was continued for those with 25(0OH)D <50 ng/ml..." per Rastogi et al. Postgrad Med J 2020 Nov
Populations in sunny climates (Grant and Holick, Altern Med Rev 2005 Jun): pregnant rural Africans 58 ng/imL (147 nmol/L) per Luxwolda, Eur J Nutr
2013 Apr; USA or Israel lifeguards 59-65 ng/imL (148-163 nmol/L), farmers in Puerto Rico 90 ng/mL (225 nmol/L) per Vieth, Am J Clin Nutr 1999 May
Review: Clinical importance of vitamin D: paradigm shift with implications for all healthcare providers. Altern Therap Health Med 2004 Sep

Context: Supplemented Paleo-Mediterranean Diet. Nutritional Perspectives 2011 Jan academia edu/39751813
Copyright © 2020 Dr Alex Vasquez. See videos, article compilation. InflammationMastery.com/d

Sufficiency (more health, less depression): 40-50 ng/mL (100-125 nmol/L)

Clinical example: enhanced well-being at 40g/ml, reduced use of antidepressant drugs per Bergman et al, BMC Res Notes 2015 Sep

Populations: nonpregnant rural Africans 46 ng/mL (115 nmol/L) per Luxwolda et al, Eur J Nutr 2013 Apr

Marginal sufficiency, increased mortality: < 30-40 ng/mL (75-100 nmol/L)

Garland et al, Am J Public Health 2014 Aug

Insufficiency (increased PTH, respiratory infections, ARDS): < 32 ng/mL (80 nmol/L)

Requires 114 mcg/d (4600 IU/d), per Heaney et al, Am J Clin Nutr 2003 Jan
Depletion (osteomalacia, chronic pain, weakness, infections): < 20 ng/mL (50 nmol/L)

Persistent, nonspecific musculoskeletal pain per Plotnikoff and Quigley, Mayo Clin Proc 2003 Dec

Infographic: Interpretation of serum 25-hydroxy-cholecalciferol levels in adults: Interpretation of any
laboratory variable requires clinical contextualization; assessing renal function and measuring 1,25-dihydroxy-
cholecalciferol prior to the initiation of vitamin D3 supplementation is reasonable, especially in patients with
higher probability of renal insufficiency or granulomatous/malignant disease, respectively. Coadministration of
calcium-sparing drugs (e.qg., thiazides) warrants caution; periodic measurement of serum calcium is advised,
especially during the first year of higher-dose vitamin D supplementation. Supplementation with cholecalciferol
should generally be accompanied by adequate magnesium intake and/or supplementation with magnesium
600 mg/d for adults; vitamins K1 and K2 should also be utilized to optimize calcium metabolism. Dietary
optimization, moderation of sodium intake, broad-spectrum nutritional supplementation, and avoidance of diet-
induced metabolic acidosis are likewise important; see citations listed below for proper implementation.
Treatment should be supervised by a nutrition-knowledgeable clinician.
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