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LA VITAMINA D OLTRE IL PRIMO ANNO: IL RUOLO NELLA SECONDA E TERZA INFANZIA

Sistema Muscolo-scheletrico



The vitamin D story

(Hernigou P et al. Int Orthop Mar 2018)

Phytoplankton 

500-750 million years ago

(to protect DNA from UVB)



A rachitic child in 

typical lax posture

A normal child with good 

muscle tonus

The influence of vitamin D upon

the child's physical development is

viewed from the standpoint of:

• growth,

• bone development,

• tooth development,

• posture,

• resistance to the infections.





(Saggese G, Vierucci F, et al. 

Eur J Pediatr 2015) 
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•We recommend vitamin D supplementation in all newborns independently

of the type of feeding.

•Vitamin D supplementation should be started within the first days of life and

continued throughout the first year.

Vitamin D in pediatric age: Consensus SIP, SIPPS & FIMP

(Italian Journal of Pediatrics, May 2018)



E dopo il primo anno?

Profilassi?

Quale profilassi?

Per quanto tempo?

Doso la «vitamina D»?



Lo stato vitaminico D durante 

la seconda e la terza infanzia in Italia

«1 bambino su 2 ha un deficit di vitamina D»

(Vierucci F et al. Il Medico Pediatra 2018)



Elena, 4 anni Fabio, 4 anni

Chi è a rischio di deficit di vitamina D?







Statura

Peso

Caratteri sessuali

Massa ossea



(Vierucci F et al. Mondo Pediatrico 2016)
2°-3° INFANZIA



(Pettifor. J Steroid Biochem Mol Biol 2015)

Peak bone mass



National Osteoporosis Foundation systematic approach to 

fragility fracture care and prevention for the USA

(Mitchell et al. Osteoporos Int Dec 2015)



Baseline Z-score

• < 1.5

• -1.5 to 1.5

• > 1.5 

Longitudinal tracking of DXA bone measures over 6 years in children and adolescents: 

persistence of low bone mass to maturity
(240 male and 293 female, age 6-17 years, yearly DXA evaluations for 6 years)

Bone status during childhood is a strong predictor of bone status in young

adulthood, when peak bone mass is achieved.

p<0.001

(Wren et al. J Pediatr 2014)



The National Osteoporosis Foundation’s position statement on peak bone mass development 

and lifestyle factors: a systematic review and implementation recommendations

• 9 publications from 8 RCTs (tutti citati

nella Consensus), 1 prospective study,

and 3 cross sectional studies published

since 2000, encompassing 2.962

individuals.

• 4 of the 8 RCTs provide evidence for a

beneficial effect of vitamin D

supplementation on bone accrual.

• Several unanswered questions remain

(male sex, critical times during which

supplementation may be most effective).

(Weaver et al. Osteoporos Int 2016; 27:1281-1386)

Level of evidence:

A: strong B: moderate

C: limited D: inadequate





[BMJ Open 2018 Jan 23;8:e019584]



(Lancet Diabetes Endocrinol 2018 Oct 4)

We assessed RCTs of adults (>18 years) that compared vitamin D with untreated controls,

placebo, or lower-dose vitamin D supplements.



(Vierucci F et al. Mondo Pediatrico 2016)
2°-3° INFANZIA



There are few studies of severe vitamin D deficiency

In a study of 400 IU and 1000 IU daily versus placebo, in those with

baseline serum 25OHD < 10 ng/ml there was a significant increase in

spine BMD with both 400 IU and 1000 IU daily and in hip BMD with 1000

IU, suggesting that people with very low serum 25OHD could benefit

from treatment.

The Aberdeen study (UK): 

n = 305 postmenopausal 

women in late winter



(Vierucci F et al. Exp Clin Endocrinol Diabetes 2017 Jul)
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• The concentrations of 25OHD at which the various changes occur vary between studies so indication

on the figure are only approximate, and the y-axis is not linear.

• Secondary hyperparathyroidism is reported when 25OHD is < 10-16 ng/ml, and clinical osteomalacia

is usually only reported when 25OHD is < 10 ng/ml.

• The trials which have suggested that vitamin D supplements increase falls and fractures have

achieved 25OHD concentrations > 48 ng/ml.

• Hypercalcaemia is generally only found at very much higher 25OHD levels.
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(Reid IR, J Intern Med 

2018 Sep 19)



(Vierucci F et al. Il Medico Pediatra 2018)





400 UI



400 UI 600 UI

Fabbisogno giornaliero raccomandato di vit. D

Primo anno di vita Dopo il primo anno di vita
Seconda infanzia

Terza infanzia

Adolescenza

Adequate intake Recommended Dietary Allowance (RDA)



(Vierucci F et al. Quaderni di Medicina e Chirurgia 2017)



Fabbisogno giornaliero raccomandato di vit. D

600 UI

(97,5%)

400 UI

(50%)

(Cashman KD. Nutrients Apr 2018)

Estimate 

Recommended Dietary Allowance

(Population Reference Intake)

Estimated Average Requirement 

(Adequate Requirement)



Fattori di rischio di deficit di vitamina D

0-12 mesi: 400-1.000 UI/die

1-18 anni: 600-1.000 UI/die

Obesità: 2-3 volte i fabb. per età



(JAMA Pediatrics July 2018)



(Hernigou P et al. Int Orthop Mar 2018)
Global distribution of skin color
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Livelli mediani di 25(OH)D nei diversi mesi dell’anno valutati trasversalmente in 692 bambini 

e adolescenti toscani (età 2-21 anni) non sottoposti a profilassi con vitamina D (p < 0,0001)

(Vierucci F et al. Eur J Pediatr 2013)



Il deficit di vitamina D oggi



Do sufficient vitamin D levels at the end of summer in children and adolescents 

provide an assurance of vitamin D sufficiency at the end of winter?

(Iran; Longitudinal study; n = 68; 7-18 years; summer 2011-winter 2012)

End of summer

100% ≥ 30 ng/ml

25(OH)D: 46.5 ± 10.1 ng/ml

End of winter

14.7% < 20

36.8% 20-30

48.5% ≥ 30

Cutoff to provide 

sufficiency at the end of 

the winter: 40 ng/mL at 

the end of the summer

Mean 25(OH)D decrease

15.3 ± 12.4 ng/ml

(Shakeri H et al. JPEM Oct 2017)





con calcio, fosforo, 

vit. D e K

1 budino (115 gr): 

69 UI vit. D2

1 bicchiere di latte 

(200 ml): 80 UI vit. D



• We recommend vitamin D supplementation in children and

adolescents with risk factors for vitamin D deficiency.
A CHI

COME

PER QUANTO

• We recommend daily vitamin D supplementation ranging from 600

IU/day (i.e. in presence of reduced sun exposure) up to 1000 IU/day

(i.e. in presence of multiple risk factors for vitamin D deficiency).

• In cases of poor compliance, supplementation with intermittent

dosing (weekly or monthly doses for a cumulative monthly dose of

18000–30000 IU of vitamin D) can be considered, starting from

children aged 5–6 years and particularly during adolescence.

• We suggest vitamin D supplementation from the end of fall to the

beginning of spring (Nov–Apr) in children and adolescents with

reduced sun exposure during summer.

• We suggest continuous vitamin D supplementation in cases of

permanent risk factors for vitamin D deficiency.

Consensus SIPPS 2018: dopo il primo anno

(Italian Journal of Pediatrics 2018)



Somministrazione giornaliera o intermittente?

Giornaliera

• Più studi disponibili

• Primo anno di vita

• Minor rischio di «errore»

• Livelli circolanti di 25(OH)D più «stabili»

• Minor dose totale richiesta

• Azioni extrascheletriche?

Intermittente

• Settimanale-bisettimanale-mensile

• Scarsa compliance con somm. giornaliera

• Dopo il 5°-6° anno di vita

• Non somministrare boli > 300.000 UI

(Wadia et al. Nutrients 2018)

300.000 UI/6 sett vs. 84.000 UI/6 sett.

400.000 UI/6 sett vs. 112.000 UI/8 sett.

(Golden et al. 

Pediatrics 2014)

Trattamento deficit



Vitamin D vs. metabolites

Cholecalciferol Calcidiol Calcitriol

Hydroxylation No 25 1,25

Properties Lipophilic Hydrophilic* Hydrophilic

Circulating half-life 2 days 2-3 weeks 12 hours

Tissue distribution Adipose/Muscle Blood/Adipose/Muscle Blood/Tissues

VDR** activation ? -/+ ++

in serum 25(OH)D levels + + -

* Relatively lipophilic too

** Vitamin D Receptor

*** Cholecalciferol 1 mcg = 40 IU (Courtesy of Prof. Sandro Giannini)



(October 2, 2017)

(May 8, 2018)



• Sospetto deficit sintomatico/rachitismo carenziale

• Sospetto deficit grave di vit. D (fattori di rischio multipli) tale da richiedere trattamento

• Sospetta patologia del metabolismo calcio-fosforo (es. “osteoporosi”)

• Patologie croniche e/o farmaci interferenti con il metabolismo della vit. D

Quando dosare la vitamina D?

• Nel bambino “altrimenti sano”

• Nel bambino con scarsa esposizione alla luce solare

• Nel bambino di colore “altrimenti sano”

• Nel bambino obeso “altrimenti sano”

Quando NON dosare la vitamina D?

PROFILASSI

Stile di vita

• Asma grave, steroido-resistente (prevenzione esacerbazioni)

• Infezioni respiratorie ricorrenti (prevenzione)

Casi particolari (da individualizzare)

Sospetto 

deficit

di vit. D





(JAMA Pediatrics July 2018)

•While daily multivitamins are not recommended as necessary for children,

supplementing with vitamin D may be helpful for those not getting their

daily vitamin D allowance through foods or who have limited sun

exposure.

• If you are unsure if your child is getting enough vitamin D, talk with your

pediatrician.




