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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.



Prima infanzia
(0-2 anni)

Adolescenza

Terza infanzia
(6-11/12)

Seconda infanzia
(3-5 anni)





•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



(Saggese G, Vierucci F, et al. 
Eur J Pediatr 2015) 

90%
10%

Calcio e fosforo Calcio e fosforo



(Vierucci F et al. Il Medico Pediatra 2018)



(Vierucci F et al. Exp Clin Endocrinol Diabetes 2017 Jul)

DEFICIT VIT. D
ASINTOMATICO

DEFICIT VIT. D
ASINTOMATICO

CON IPERPTH

DEFICIT VIT. D
SINTOMATICO

OSTEOMALACIA

RACHITISMO 
STATO 

VITAMINICO D 
SUFFICIENTE

PROFILASSI

FATTORI 
DI RISCHIO



M. (4.5 anni): 
Deficit di vitamina D

F. (9.8 anni): 
Deficit di vitamina D con 

iperPTH secondario

O. (13.4 anni): 
Deficit di vitamina D con 

iperPTH secondario

Al. (45.2 anni): 
Osteomalacia
(dolori ossei)

Ab. (11.3 anni): 
Rachitismo (rosario)

M. M. (10 mesi): rachitismo con 
ipocalcemia

(Vierucci F et al. Exp Clin Endocrinol Diabetes 2017 Jul)



2,5 anni
Origine Italia

11 anni
Origine Senegal

8 anni
Origine Marocco

Neonato
Origine Italia

Rachitismo carenziale: rosario



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)



Fabbisogno giornaliero raccomandato di vit. D

600 UI
(97,5%)

400 UI
(50%)

(Cashman KD. Nutrients Apr 2018)



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
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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)



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)



Bojnurd (37°28′N)

Italia (47°05’29’’-35°29’26’’N)

Iran



• 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)



Non-musculoskeletal benefits of vitamin D 

(Wimalawansa SJ. J Steroid Biochem Mol Biol 2016)



Vitamin D supplementation to prevent asthma exacerbations: 
a systematic review and meta-analysis of individual participant data

(955 partecipants from 7 RCTs; 297 children from 5 RCTs)

(Jolliffe DA et al. Lancet Respir Med 2017 Nov)

• Vit. D supplementation safely reduces the rate of asthma exacerbations requiring
treatment with systemic corticosteroids.

• In view of the low cost of this intervention and the major economic burden associated
with asthma exacerbations, vitamin D supplementation represents a potentially cost-
effective strategy to reduce this important cause of morbidity and mortality.

(< 10 ng/ml)



25% reduced risk of asthma/recurrent wheeze at 0-3yrs: 
Adjusted odds ratio = 0.74 (95% CI: 0.57-0.96), p=0.02

In women with 25(OH)D ≥ 30 ng/ml at study entry: 
Adjusted odds ratio = 0.54 (95% CI: 0.33-0.88), p=0.01

(Wolsk HM et al. PLoS One 2017 Oct)



STILE DI VITA,
PROFILASSI 

CON VITAMINA D

BAMBINO CON 
ASMA

RIDUZIONE 
ESACERBAZIONI 

ASMATICHE

GRAVIDANZA PREVENZIONE 
ASMA NEL BAMBINO

PREVENZIONE
PRIMARIA

PREVENZIONE
SECONDARIA



•10,933 partecipants (0-95 yrs) from 25 7 RCTs 

•5,571 children < 1 yr; 1,079 aged 1.1-15.9 yrs

• Overall protective effect of vit. D supplementation against ARTI (NNT = 33).
• NNT = 20 in those receiving daily or weekly vitamin D without bolus doses.
• NNT = 4 in those with profound vitamin D deficiency (< 10 ng/ml).

(Martineau A. BMJ 2017 Feb)

(< 10 ng/ml)



Vitamin D and growing pains

(McNaughten et al. Arch Dis Child Feb 2018)



•Good quality meta-analyses based
on large numbers of trials of
acceptable quality already exist.

•The research community should
encourage the sharing and pooling
of patient-level data to allow better
subgroup analyses and more robust
conclusions.

Jan 2013-May 2017
•87 meta-analyses (52 excluded as

they contained less recent literature
or were of suboptimal quality).

•202 articles on trials that were not
included in meta-analyses.

(Autier P et al. Lancet Diabetes Endocrinol 2017 Oct)





(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)
• Dolori di crescita

Casi particolari (da individualizzare)
Sospetto 

deficit grave 
di vit. D
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