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WHY?



VITAMIN D SYNTHESIS AND ACTIVATION

80-90% ( UV B con λ 290-315 nm)



Skeletal and extra-skeletal functions 

due to ubiquitarious cell receptors



Slide 5

Immunological effects of Vitamin D

• Hypovitaminosis D associated with higher 
incidence and severity of airways 
infections and of asthmatic attacks

• Some studies show better outcome in 
children affected by tubercolosis and/or 
HIV infection on Vitamin D 
supplementation



Factors affecting skin photoconversion:

• Dark skin pigmentation
• Latitude
• Sun light exposure
• Environmental pollution
• Percentage of skin surface exposed
• Type of clothing
• Use of sunscreens

Children more sensitive than adults due to:
• Higher  skin surface/body mass ratio
• Higher degree of synthesis

BUT…
In case of low sunlight exposure (e.g. fall and winter at given latitudes) skin 
photoconversion  not sufficient to maintain adequate circulating vitamin D 
concentration (> 30 ng/ml)
THEREFORE…
Use of summer stores and/or need for exogen supplementation



VITAMIN D CONTENT IN MILKS AND DAIRY PRODUCTS

Food I.U. Vit D/100g

Goat’s & Cow’s milk

Human milk

5-40

22

Infant Starting Formula 

Follow-on Formula

Young child Formula

48-50

40-80

48-60

Yogurt

Butter

2.4

30



VITAMIN D CONTENT IN MILKS AND DAIRY PRODUCTS



(Umaretiya PJ et al. Ann Fam Med 2017)

Maternal preferences for vitamin D 
supplementation in breastfed infants
(Minnesota, USA)



CASE REPORT

A 4 month old,  black and breastfed infant,  
came to our attention to be evaluated for…

seizures
-Generalized muscle hypertone

-eyes rolling back

-tonic-clonic seizures of  the limbs



What to think?

What to ask?



CASE REPORT

Laboratory findings: •Ca: 5,5 mg/dl 

•Ca++: 2.65mg/dl

•P: 4.8 mg/dl

•Mg: 1.4mg/dl 

I.V. Calcium gluconate continuous infusion was soos started and 
other investigations performed: 

• Electrocardiography:  prolonged QT interval

• PTH: 370 pg/ml (nv < 69 pg/ml)

• Vitamin D (25-OH): <7 ng/ml

• ALP: 1837 IU/L

• Urinary Ca excretion: 0.078 mg/Kg/die



Therapy:

Cholecalciferol: 2000 IU/day for 3 months

Calcium oral supplementation (50 mg/kg/day) for 2 weeks

At discharge (>10 days):

•Ca: 10,1 mg/dl 

•Ca**: 4,97 mg/dl

•P: 5.0 mg/dl

•Mg: 2.1 mg/dl

•ALP: 1108 U/l

CASE REPORT



Left wrist Xray film

Metaphyseal
fraying and 
cupping

fraying



CONCLUSIONS

Hypocalcemic seizures

in a child suffering from nutritional rickets

(no vitamin D supplementation

during exclusive breastfeeding, dark skin, 
scarce sunlight exposure)



Referred to Pediatric Emergency Room for 
persisting fever

•Good general condition, no fever.
•Normal cardiac parameters.
•Normal respiratory parameters.
•Normal abdominal features. 
•Pharyngitis.

DIAGNOSIS: VIRAL PHARYNGITIS

THERAPY:  paracetamol (IN CASE OF FEVER)

Male, 7yrs,6 mos

BUT….



RACHITIC 
ROSARY



• 25(OH)D: 7 ng/ml (severe deficiency)
• Elevated ALP
• Secondary Hyperparathyroidism
• Still normal Ca and P values

Laboratory findings



• The child was born in Italy
• Parents of Moroccan origin
• Prolonged exclusive breastfeeding
• No vitamin D prophylaxis

Diagnosis: Nutritional Rickets

• Cholecalciferol: 50.000 UI/week for 6 wks, then 600 IU/day
• Calcium carbonate: 500 mg/day for 2 wks





(Ahmed SF et al. Arch Dis Child 2010 )

Clinical features of vitamin D deficiency 
during childhood and adolescence

• 160 cases of symptomatic vitamin 
D deficiency (Glasgow 2002-2008)

• Age range: 2 weeks - 14 years

• Older children with vitamin D deficiency present with vague symptoms 
such as pain and muscle weakness. 
• Florid signs of rickets are rare in older children and adolescents.



•Nutritional Rickets may occur and develop also during
childhood.

•The clinical features vary according to different age. In
particular, bone signs may be milder in children compared
to infants and toddlers.

•The signs of rachitic rosary should always be searched in
children with multiple risk factors for hypovitaminosis D.

•Children with dark skin are at higher risk for nutritional
rickets,

•BUT…

Take home messages



ALSO ……………male, 2 yrs, 6 mos, Italian

• March: Scarce sunlight exposure during the previous summer
• No vitamin D prophylaxis



To sum up: 

• Human milk is the gold standard for infant nutrition, but its 
vitamin D content is low (average 22 IU/dl) and insufficient to 
meet infants’ daily needs

• Infant Formulae can provide about 400 IU/day with  1 liter/day 
intake, which is not usually maintained after 6 mos of age, when 
solid foods are introduced.

• Vitamin D content is generally limited in most of the foods, 
except some fish species, which are seldom consumed by children. 

• In Italy, for instance, vitamin D supplemented milk and yogurt are 
not frequently available nor used

• Therefore, vitamin D supplementation of milk and yogurt does 
not represent an ideal preventive strategy.



WHO 
AND 

WHEN?



Godfrey KM, Barker DJ. Fetal nutrition and adult disease. Am J Clin Nutr 2000



DEFINITION OF VITAMIN D STATUS



Circulating Vitamin D  status 
in Italian toddlers and children

«1 out of 2 children has hypovitaminosis D»
(Vierucci F et al. Il Medico Pediatra 2018)



380 children (8-24 mos)
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Vitamin D deficiency associated with:
Rickets and osteomalacia
Different types of cancer, 
Coronary heart disease, 
Type 1 and 2 diabetesare
Multiple sclerosis
Rheumatoid arthritis
Hypertension
Alzheimer’s

20–80% of apparently healthy individuals suffer 
from vitamin D deficiency.
In Saudi Arabia:  81% in an all female 
population, and 83% in a predominantly female 
sample of participants with low back pain.

Conclusion:
Important barriers for the prevention of vitamin D 
deficiency in Saudi Arabia exist.

Governmental actions including increasing
awareness of the importance of vitamin D and 
guidelines on how to obtain it are necessary. 

Creating areas where women, particularly those 
of lower socio-economic status, can enjoy sun 
exposure as well as fortifying more foods would 
go some way towards tackling this problem.









Children, among other age groups, have demonstrated a moderate to high prevalence of vitamin D 
deficiency in the Middle East. 
71.6% of 331 Saudi children  (6–17 yrs): vitamin D levels <50 nmol/L 
78.8% of 293 adolescent girls (11–18 yrs) in UAE:  levels <27.5 nmol/L
61% of 11–16 year-old Qatari adolescents, 29% of 5–10 year old children, and 9.5% of
children below 5-years: <75 nmol/L, among whom delayed milestones, fractures, rickets, and 
gastroenteritis were more common. 









400 IU 600 IU

Recommended Daily Allowances of Vitamin D

< 1 year > 1 year

Adequate intake Recommended Dietary Allowance (RDA)



600 IU
(97,5%)

400 IU
(50%)

(Cashman KD. Nutrients Apr 2018)

Recommended Daily Allowances of Vitamin D





•We recommend vitamin D supplementation in children and
adolescents with risk factors for vitamin D deficiency. WHO

HOW

WHEN

•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).

• If 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.

> 1 YEAR OF AGE





Presence of risk factors for hypovitaminosis D

0-12 mos: 400-1.000 IU/day

1-18 yrs: 600-1.000 IU/day

Obesity: 2-3 fold RDA for age



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)



•People should consider taking a daily supplement containing
400 IU of vitamin D in autumn and winter.

•At risk people (little or no exposure to the sun, dark skin) should consider
taking a supplement all year round.







(October 2, 2017)

(May 8, 2018)



• Suspected symptomatic deficiency/nutritional rickets
• Suspected severe deficiency (multiple risk factors) needing treatment
• Suspected defect of Ca-P homeostasis (e.g. “osteoporosis”)
• Chronic diseases and/or drugs affecting vitamin D metabolism

When circulating Vitamin D should be tested?

• In children “otherwise healthy”
• In children with scarce sunlight exposure
• In coloured children “otherwise healthy”
• In obese children “otherwise healthy”

When testing is NOT indicated?

PROPHYLAXIS

Lifestyle

• Severe asthma, steroid-resistant (prevention of exacerbations)
• Recurrent airways infections (prevention)
• Growing pains

Specific conditions (individualised approach)

Suspected 
severe

vit. D deficiency





SAFE INTAKE



HOW?



Newly settled refugees (n = 
151; 5.5 mos- 16.0 yrs) 
with 25(OH)D levels less 
than 78 nmol/L were 
randomised to receive daily 
or depot vitamin D therapy 
with eight weekly interval 
follow up to 40 weeks. 

Biochemical and
clinical parameters were 
collected at each visit



The daily treatment group had significantly higher 25(OH)D levels at 
each visit post baseline and a higher proportion of participants with 
levels above 50 nmol/L at all time points. 
Time, treatment group, calcium and sun exposure score were significant 
predictors of 25(OH)D serum levels. 
Depot vitamin D therapy is an alternative to daily treatment in this at-
risk group of children and adolescents in whom treatment adherence is 
problematic.



Conclusions

Hypovitaminosis D is a relevant negative epigenetic factor affecting bone and
global health in infancy and childhood

Nutritional rickets is still present all over the world, requiring adequate preventive
strategies

The regular and universal Vitamin D supplementation starting from birth through
the first year of life and thereafter tailored on the basis of type of feeding, lifestyle,
latitude and concomitant risk factor, should be considered as an efficacious
preventive strategy.

Any other strategy aimed at improving lifestyle and reducing obesity rates (i.e. to
increase physical activity, to play outdoor, to increase sun light exposure, to
support adequate dietary regimens), should be strongly supported.





THANKS FOR YOUR ATTENTION


