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Il sottoscritto Agostino Gaudio

ai sensi dell’art. 76, comma 4 dell’Accordo
paragrafo 4.5. del Manuale nazionale di accreditamento

dichiara che

negli ultimi due anni ha avuto i seguenti
commerciali in ambito sanitario

UCB, Theramex

dell’Accordo Stato-Regioni del 2 febbraio 2017 e del
accreditamento per l'erogazione di eventi ECM

dichiara che

rapporti con soggetti portatori di interessi

Theramex, Lilly



Charoenngam N, et al. Nutrients. 20



Ureña Torres PA, et al Metabolites. 20



mRNA expression in normal human 
tissue for VDR gene

mRNA expression in normal human 
tissue for CYP27B1Gene

https://www.genecards.



Gene 
expression

“~3% of the human and mouse

genomes are under the direct or

indirect control of 1,25(OH)2D3”

Gene 
expression

Modified from Rouphael C, et al.  World J Gastrointest Oncol. 20
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DO-Health outcomes: Systolic and diastolic blood pressure, physical and 

cognitive performance, non-vertebral fractures and infections

Bouillon R, et al. Nat Rev Endocrinol. 2022

Health outcomes: Systolic and diastolic blood pressure, physical and 

vertebral fractures and infections



Effects of Vitamin D supplementation in:

T2DM

Cancer

Cardiovascular disease

Bone disease

Effects of Vitamin D supplementation in:



Vitamin D and Type 2 Diabetes Mellitus

The onset of diabetes is associated

with increased levels of both Ca2+

and ROS, which are normally

regulated by Vitamin D, which acts to

Vitamin D and Type 2 Diabetes Mellitus

regulated by Vitamin D, which acts to

maintain low resting levels of both

Ca2+ and ROS. Vitamin D increases

expression of antioxidants that reduce

levels of ROS, and it maintains low

Ca2+ levels by increasing expression

of the plasma membrane Ca2+-

ATPase (PMCA) and the NCX1, which

extrude Ca2+, and the Ca2+ buffer

calbindin.

Berridge MJ. Biochem J. 2017



The Vitamin D and Type 2 Diabetes (D2d) trial

supplementation (4000 UI/die) reduces the risk of

disorder.

Participants met at least two of three glycemic

American Diabetes Association (ADA) guidelines:

• fasting plasma glucose level, 100 to 125 mg/dl;

• plasma glucose level 2 hours after a 75-g oral glucose• plasma glucose level 2 hours after a 75-g oral glucose

• and glycated hemoglobin level, 5.7 to 6.4%.

Exclusion criteria were any glycemic criterion
glycated hemoglobin level, use of diabetes or weight
containing vitamin D at a dose of more than 1000
600 mg per day.

trial was conducted to test whether vitamin D

type 2 diabetes among adults at high risk for the

criteria for prediabetes as defined by the 2010

glucose load, 140 to 199 mg/dl;glucose load, 140 to 199 mg/dl;

criterion in the diabetes range, factors affecting the
weight-loss medications, or use of supplements

1000 IU per day or calcium at a dose of more than

Pittas AG, et al. N Engl J Med. 201



Pittas AG, et al. N Engl J Med. 201



Post hoc analysis Post hoc analysis D2d trial
>40 ng/ml

Dawson-Hughes B, et al Diabetes Care. 2020



8 trials with a total of 4,896 subjects

-11%

Zhang Y, et al Diabetes Care. 2020



Zhang Y, et al Diabetes Care. 2020



Vitamin D and Cancer

Migliaccio S, et al. Int J Obes (Lond). 2022

Vitamin D and Cancer

Wu X, et al. Acta Pharm Sin B. 201



(cholecalciferol, 2000 IU/day) (cholecalciferol, 2000 IU/day) 

The VITamin D and OmegA-3 TriaL (VITAL) 

Primary endpoints were total invasive cancer and

major cardiovascular events (composite o

Manson JE, et al. N Engl J Med. 2019

major cardiovascular events (composite o

myocardial infarction, stroke, and cardiovascula

mortality).



Cancer incidence

The VITamin D and OmegA-3 TriaL (VITAL

Cancer incidence

Manson JE, et al. N Engl J Med. 2019



Manson JE, et al. N Engl J Med. 2019



Vitamin D Assessment (ViDA) study

Scragg R, et al . JAMA Oncol. 2018



Cancer mortalityCancer mortality

Manson JE, et al. J Steroid Biochem Mol Biol. 2020



Vitamin D showed a

promising signal for

reduction in total cancer

mortality (HR=0.83 [0.67-

1.02]), especially in

Manson JE, et al. J Steroid Biochem Mol Biol. 2020

analyses that accounted for

latency by excluding the first

year (HR=0.79 [0.63-0.99])

or first 2 years (HR=0.75

[0.59-0.96]) of follow-up.



Individuals with normal BMI (<25 kg/m2)

experienced a significant treatment-associated

reduction in cancer risk (HR=0.76 [0.63-0.90]),

but overweight or obese individuals did not (p,

interaction=0.002). African Americans assigned

Manson JE, et al. J Steroid Biochem Mol Biol. 2020

interaction=0.002). African Americans assigned

to vitamin D also had a suggestive reduction in

cancer risk (HR=0.77 [0.59-1.01]), although the

p-value for interaction by race/ethnicity was not

significant



Vitamin D and cardiovascular diseaseVitamin D and cardiovascular disease

Cosentino N, et al. Nutrients. 20



In a meta-analysis of nearly

850,000 individuals, low serum

25OHD concentrations were

associated with an increased risk

Chowdhury R, et al. BMJ. 2014

of cardiovascular events (RR

1.43, comparing individuals with

the lowest vitamin D status with

individuals with a better vitamin D

status.

Chowdhury R, et al. BMJ. 2014



The VITamin D and OmegA-3 TriaL (VITA

During the 5.3 years of follow-up in the

VITAL trial, the hazard ratio for th

expanded composite end point of majo

cardiovascular events including coronar

revascularization was 0.97 (95% CI 0.85

Manson JE, et al. N Engl J Med. 2019

revascularization was 0.97 (95% CI 0.85

1.12) in the vitamin D supplementatio

group, compared with placebo. A simila

hazard ratio was found for cardiovascula

death (HR 1.11, 95% CI 0.88–1.40), o

death from any cause.



The VITamin D and OmegA-3 TriaL (VITAL

Modified from Manson JE, et al. N Engl J Med. 20



Vitamin D Assessment (ViDA) study

Similarly, in the ViDA study, the primary

outcome of major cardiovascular events was

Scragg R, et al. JAMA Cardiol. 2017

outcome of major cardiovascular events was

not influenced by monthly vitamin D

supplementation over 3.3 years.



this meta-analysis of randomized clinical trials that included more
vitamin D supplementation was not associated with reduced risks
cardiovascular events, myocardial infarction, stroke, cardiovascular
cause mortality compared with placebo. Barbarawi M, et al.  JAMA Cardiol. 2019

than 83 000 participants,
risks of major adverse
disease mortality, or all-



Barbarawi M, et al.  JAMA Cardiol. 2019



Barbarawi M, et al.  JAMA Cardiol. 

2019



Barbarawi M, et al.  JAMA Cardiol. 2019



The ViDA trial studied

extensively the effects of

vitamin D supplementation

in a subgroup of

participants using a state ofparticipants using a state of

the art invasive technology

(suprasystolic oscillometry).

After a mean follow-up of

1.1 years, vitamin D

supplementation generated

null effects.

Sluyter JD, et al. J Am Heart Assoc. 201



The DO-HEALTH trial in European older adults

supplementation on systolic or diastolic blood pressure

Bischoff-Ferrari HA, et al. JAMA. 202

adults (n. 2157) did not find any effect of vitamin D

pressure.



In participants with vitamin D

deficiency at baseline (<50 nmol/l

20 ng/ml), brachial systolic and

diastolic blood pressure

decreased by 3 mmHg to 5 mmHg

(not significant); however, aortic

systolic blood pressure (−7.5

mmHg, P = 0.03) and other

parameters (augmentation index,

pulse wave velocity, peak

reservoir pressure and backward

pressure amplitude) improved on

correction of baseline vitamin D.

deficiency.

Sluyter JD, et al. J Am Heart Assoc. 201



Vitamin D and bone

Holick MF. J Clin Invest. 2006



Eliot MM, et al. Rickets 1938. Munns CF, et al. Horm Res Paediatr. 20





Vitamin D status and efficacy of alendronate therapy
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The VITAL Bone Health stud

includes 771 participants (me

aged ≥50 years and women

aged ≥55 years; not takin

BMD

LeBoff MS, e al. J Bone Miner Res. 20

aged ≥55 years; not takin

bone active medications

evaluated at baseline and afte

2 years.



(≤12 ng/ml)

(>12 ng/ml)

The Aberdeen study recruited 305

postmenopausal women in late winter and

randomized them to receive placebo,

vitamin D 400 IU/d, or vitamin D 1000 IU/d

over 1 year.over 1 year.

Macdonald HM, et al. J Bone Miner Res. 2018



The Calgary study was designed
evaluate the effect of long-term high-do
vitamin D on bone mass and quality.
daily dose of 400 IU, 4,000 IU or 10,0
IU of vitamin D for 3 years in Canadi
adults did not increase BMD, but rath
slightly decreased BMD, as measured
the best available methodology (hig

Burt LA, et al. JAMA. 2019

the best available methodology (hig
resolution pQCT). Indeed, BMD at
radius and tibia significantly decreased
3.5% and 1.7 %, respectively in
10,000 IU per day group compared w
the 400 IU per day group, whereas
decrease at both sites was
statistically significant in the 4,000 IU p
day group compared with the 400 IU p
day group.



Fractures

In pooled analyses, vitamin D had no effect on

total fracture (36 trials; n=44 790, relative risk

Bolland M, et al. Lancet 2018

1·00, 95% CI 0·93-1·07), hip fracture (20 trials;

n=36 655, 1·11, 0·97-1·26).



Yao P, et al. JAMA Netw Open. 2019 Yao P, et al. JAMA Netw Open. 2019 



Yao P, et al. JAMA Netw Open. 2019 Yao P, et al. JAMA Netw Open. 2019 

-6%

-16%



MS LeBoff et al. N Engl J Med 2022



Discordance between observational and randomized clinical trials 

Most importantly, serum 25OHD levels are a highly

levels are affected by a host of health behaviors, the

education levels.education levels.

Reverse causality remains a valid rationale to explain

intervention studies. The most plausible hypothesis

are less likely to regularly engage in outdoor activity

vitamin D status.

Discordance between observational and randomized clinical trials 

highly confounded variable. Specifically, serum 25OHD

the presence of obesity, socioeconomic status and

explain the discordance between observational and

hypothesis states that individuals with any health problems

activity and less exposure to sunlight results in lower

Modified from Bouillon R, et al. Nat Rev Endocrinol. 2022



Conclusions

• The data generated by the 2017–2020 megatrials

the recommendation of vitamin D supplementation

health or preventing major diseases or medical

T2DM, falls or fractures.T2DM, falls or fractures.

• These data do not contradict the need to correct

• Some extra-skeletal benefits of vitamin D supplementation

hoc analyses and might guide the correct design

Conclusions

megatrials of vitamin D supplementation do not support

supplementation in general population for improving global

medical events such as cancer, cardiovascular events,

correct severe deficiency at any age.

supplementation are largely based on subgroup or post

design of future studies.



• The 7% of the world population has a severe vitamin

access to normal doses of vitamin D.

• However, many vitamin D-replete people take vitamin

• Therefore, we recommend that vitamin D be used• Therefore, we recommend that vitamin D be used

vitamin D deficiency and do not take or even have

vitamin D supplements without clear benefits.

used wisely and “giveth to those who needeth”.used wisely and “giveth to those who needeth”.

Modified from Bouillon R, et al. Nat Rev Endocrinol. 2022



Grazie per la vostra cortese attenzioneGrazie per la vostra cortese attenzioneGrazie per la vostra cortese attenzioneGrazie per la vostra cortese attenzione


