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Tessuti e funzioni influenzati dalla vitamina D

• Sistema scheletrico

• Sistema muscolare

• Crescita e differenziazione cellulare

• Funzione immunitaria

• Secrezione insulinica

• Progressione dell’osteoartrite

• Sistema cardiovascolare

• Gonadi e riproduzione

• ……………………..



Noncalcemic functions

Holick, M. F. J. Clin. Invest. 2006;116:2062-2072
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Vitamin D and marine omega 3 fatty acid supplementation and

incident autoimmune disease: VITAL randomized controlled trial

Hahn J et al.,. BMJ 2022 

50 years



Vitamin D and Risk for Type 2 Diabetes in People With Prediabetes

Pittas AG et al., Ann Int Med 2023
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Miopatia in rachitismo 

vitamina D-dipendente
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Girgis CM et al., Endocr Rev. 2013

The Roles of Vitamin D in Skeletal Muscle



Vitamin D Promotes 

Mitochondrial Health and 

Muscle Regeneration

Latham CM et al., Front Physiol 2021



25-hydroxyvitamin D level is associated with greater grip strength 

across adult life span: apopulation-based cohort study

Fox FAU et al., Endocr Connect 2023



Vitamin D Supplementation Improves Handgrip Strength 

in Postmenopausal Women

hand grip strength timed up and go test

Zhang JL et al., Front Endocrinol 2022



Fall prevention 

with supplemental 

and active forms 

of vitamin D: a 

meta-analysis of 

randomised 

controlled trials

Bischoff-Ferrari HA et al., BMJ 2009





Influence of vitamin D on sarcopenia pathophysiology: 

A longitudinal study in humans and basic research in VDR knockout mice

Mizuno T et  al., Journal of Cachexia, Sarcopenia and Muscle 2022



Influence of vitamin D on sarcopenia 

pathophysiology: 

A longitudinal study in humans and 

basic research in VDR knockout mice

Mizuno T et  al., Journal of Cachexia, Sarcopenia and Muscle 2022



Effects of Whey Protein, Leucine, and Vitamin D Supplementation in 

Patients with Sarcopenia: A Systematic Review and Meta-Analysis

Chang M.C & Choo YJ, Nutrients 2023

appendicular muscle mass



Sanesi, L. et al., Int J Mol Sci 2023

Vitamin D Increases Irisin Serum Levels and the Expression 

of Its Precursor in Skeletal Muscle

In vivo in humans
In vitro









Double-blind, placebo controlled trial of 2256 community-dwelling women, aged >70 years

500000 IU of D3, orally, in autumn or winter



25OHD before and after annual oral high-dose

Sanders KM et al., JAMA 2010



• 100 000 IU cholecalciferol capsule or identical 

placebo every month from 2011 to 2015. 

• 5108 participants



Cox proportional hazards model of fractures and falls recorded 

during follow-up. Lines depict the proportion of participants 

having a fracture or a fall during follow-up

Khaw KT et al., Lancet Diabetes Endocrinol 2017

Fractures Falls



• 100 000 IU cholecalciferol capsule or identical 

placebo every month from 2011 to 2015. 

• 5108 participants



Base-line 25(OH)D serum levels
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Vitamin D low levels
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Vitamin D 2000 IU/daily





Nonlinear (A, B, and C) and linear (D) Mendelian randomization analyses for 

the association of genetically predicted 25-(OH)D with all-cause (A), cancer 

(B), CVD (C), and respiratory (D) mortality in the UK Biobank, projected on 

the measured 25-(OH)D scale.

Sutherland JP et al., Ann Int Med 2022
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Evaluating benefit from vitamin D supplementation: 

defining the area for treatment

Tripepi G et al., Osteoporos Int 2023, accepted

85-87% of patients

of the Leboff’s trial

Nella popolazione generale!!
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Calcium + Vitamin D

Risk of hip fracture in a RCT comparing the effects 

of cholecalciferol D and calcium vs placebo

RR    43%

p=0.043

Chapuy MC et al., NEJM 1992

8,8%

6%

3270 healthy 

ambulatory 

women, 

(mean age, 84 yrs 

years)

treated with 

calcium 1000 mg 

and cholecalciferol 

800 IU/d



Chapuy MC et al. N Engl J Med 1992

Serum Biochemical Values in the Vitamin D3—Calcium and Placebo 

Groups at Base Line and after 6, 12, and 18 Months of Follow-up



Vitamin D insufficiency over 5 years 

is associated with increased 

fracture risk

• Low = < 50 nmol/l

• Intermediate = 50-75 nmol/l

• High = > 75 nmol/l

Buchebner D et al., Osteoporos Int 2014

Hip fractures

Major osteoporotic fractures



Nelle Popolazioni «Speciali», invece……









Il rischio di frattura è più elevato in donne osteoporotiche in 

trattamento con alendronato, risedronato o raloxifene ma 

deplete di vitamina D (vs replete)

RR corretto per tipo di trattamento, età, 

precedenti fratture, durata del follow-up ed 
intake di calcio Adami S, Giannini S et al., Osteoporos Int 2008

Vitamina D-depleteVitamina D-replete



Association between 25OHD level and 

bisphosphonate response

Carmel AS et al., Osteoporos Int 2012



Osteoporosis treatment 

with and without 

Calcium/Vitamin D in 

patients with fragility 

fractures: 

risk of subsequent 

fractures and mortality in 

the real life
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Degli Esposti L et al., Endocrine 2018

p<0.001

p<0.001



Conclusioni

• Il sistema endocrino della vitamina D svolge funzioni assai 
importanti per tessuto muscolare ed osseo

• L’ipovitaminosi D si associa a danno osseo e muscolare

• Il trattamento con vitamina D si associa a beneficio sulla 
robustezza ossea e la funzione muscolare nei soggetti che ne 
sono carenti
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