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Role of vitamin D in the pathogenesis and management of 
osteoporotic fractures

Chevalley T et al Osteoporos Int 2021



Reid%IR%et%al.%J%Intern%Med%2015

The effects of calcium alone or with vitamin D on hip fracture risk
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Characteristics of vitamin D compounds and activated forms

Dominguez LJ et al. Metabolites 2021



900 �g vitamin D3 arm
900 �g 25-hydroxyvitamin D3 arm

Changes in serum levels of vitamin D3 and calcifediol

Charoenngam N et al. Am J Clin Nutr 2021



! Aumento della prevalenza dell’ipovitaminosi D all’aumentare del BMI in 

quanto vitamina liposolubile verrebbe sequestrata nel tessuto adiposo

! Riduzione della concentrazione della 25(OH) vitamina D pari all’ 1.15% 

per ogni aumento del BMI di 1 Kg/m2.



Changes in serum levels of vitamin D3 and calcifediol
on the basis of BMI

Charoenngam N et al. Am J Clin Nutr 2021



! Better intestinal absorption (via vena porta)

! Less trapping by adipose tissue

! Lower volume of distribution

! Shorter half-life

! Better ability to bind to the muscle VDR (?)

Peculiar characteristics of calcifediol with respect to cholecalciferol



Change in 25(OH)D over time with 
Calcidiol (HyD, 20 mcg) versus vitamin D3

Bishoff-Ferrari H. et al 2012 

Oral Supplementation with 25(OH)D3 versus Vitamin D3: Effects on 25(OH)D Levels



Time profile of the response of serum 25(OH)D (ng/ml) to different
dose regimens of calcidiol at various time points

Minisola S. et al 2017 



Time profile of urinary calcium (mg/24 h) under different dose 
regimens of calcidiol at various time points

Minisola S. et al 2017 



STUDIO SULLA FARMACOCINETICA DEL CALCIFEDIOLO (25OHD3) IN

DONNE AFFETTE DA OSTEOPOROSI POSTMENOPAUSALE

! Studio monocentrico di farmacocinetica, in aperto, di fase IV, randomizzato con un 

rapporto 1:1, a gruppi paralleli, su pazienti di sesso femminile affette da osteoporosi 

postmenopausale con livelli di 25OHD tra 10 e 20 ng/ml

" Un braccio A (25 donne): 
28 gtt a settimana (pari a 140 mcg) di calcifediolo per sei mesi (=4 gtt die)

" Un braccio B (25 donne): 
42 gtt a settimana (pari a 210 mcg) di calcifediolo per sei mesi (=6 gtt die)
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Mean values of 25(OH)D serum levels over time in participants 
grouped by different dose regiments of calcifediol

Gonnelli S et al. Aging Clin Exp Res. 2021



Values of 25OHD > 30ng/ml after 15 and 30 days in patients 
treated with 20 mcg/die and 30 mcg/die of calcifediol
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Pérez-Castrillon JL et al. J Bone Miner Res 2021
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The proposed mechanisms of vitamin D deficiency in skeletal muscle atrophy
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Figure 2: Clinical effects of vitamin D on muscles gait and falls.

a higher risk of becoming frail during the 4.5 years of follow-
up than women with a higher level of vitamin D [72]. In a
study from patients with cardiac insufficiency, Boxer et al.
found an association between low vitamin D levels and the
frail phenotype. In particular, vitamin D levels and the result
of the 6-minute walking test were correlated [73]. In cardiac
diseases, this functional test is known to predict survival [74].
Thus, low vitamin D is hypothesized to link with mortality in
this setting. A prospective study including 4000 individuals
(1943 men and 2788 women, mean age: 70), followed up
to 12 years, indeed found a link between lower levels of
vitamin D, frailty, and mortality. An assessment of vitamin D
status and the physical phenotype (robust/prefrail/frail) were
performed at baseline [75].

Mortality was positively associated with frailty. Frail
individuals with a low vitamin D level were at increased risk
(hazard ratio of 2.98) of death during the follow-up compared
to robust individuals with a high level of vitamin D. Thus,
overall, a clear association between vitaminD level and frailty
has been demonstrated. Furthermore, interplays between
vitamin D status, frailty, and mortality appear plausible.
Whether vitamin D supplementation in frail subjects may
reduce mortality is challenging and needs to be investigated
in the future.

10. Conclusion

Consistent relationships exist between vitamin D status and
muscle function, especially in the elderly frail patient. There
is evidence that hypovitaminosis D is associated with a
decline in muscle function. Vitamin D supplementation
has beneficial effects on muscle strength, balance, and gait
in diverse settings including adolescents, the elderly, and
CKD patients. However, the effects of vitamin D on the
prevention of falls are still a matter of debate due to con-
flicting interpretation of data. Differences in the dose of
supplementation, type of vitamin D, and discrepancies in the
threshold to define vitamin D deficiency/insufficiency may
partly explain these disagreements. A low vitamin D status is
consistently associated with frailty. Considering that vitamin

D supplementation is safe and inexpensive, it is worthy to
recommend vitaminD supplementation in patients at risk for
falls, such as elderly patients, nursing home residents, frail
patients with gait and balance and visual impairments, and
patients with chronic diseases.These patients are most likely
to have low levels of vitamin D and muscle loss/dysfunction,
thus justifying supplementation independent of a putative
effect on the prevention of falls.
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Values of Myostatin over time in participants grouped by different dose 
regimens of calcifediol
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Classical and Non-Classical Effects of Vitamin D
Covid-
19



Mechanisms by which vitamin D could decrease the risk of cytokine storm







Difference in 25(OH)D levels between COVID-19 
infected and non-infected patients

Bassatne A et al. Metabolism Clinical and Experimental 2021



Nogues X et al. J Clin Endocrinol Metab 2021

Association of calcifediol treatment at admission and 
25-OHD baseline serum levels with mortality





! Pazienti con ipovitaminosi che necessitano di iniziare terapia con 

farmaci anticatabolici soprattutto se per via parenterale

! Pazienti che presentano una marcata sarcopenia

! Pazienti con insufficienza epatica

! Pazienti con malassorbimento intestinale o sottoposti a chirurgia 

bariatrica

! Pazienti che assumono farmaci che interferiscono con 

l’assorbimento o con il metabolismo epatico della vitamina D

Quando preferire il calcifediolo nella pratica clinica?



Osteoporotic*fractures**


