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(Hernigou P et al. Int Orthop Mar 2018)
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Il rachitismo carenziale

oo OB

2,5 anni
Origine Marocco

Caviglia
rachitica

Rosario rachitico,

valgismo

P P

10 mesi
Origine Senegal
; Q\DL"LIII(.=<I'1 d
LB
S
G o
D ™, "’-.,L-" 3

Braccialetto
rachitico




r

The Spectrum of Vitamin D Deficiency

ultravioletti luce visibile

infrarossi

RACHITISMO
STATO DEFICIT VIT. D
= VITAMINICO D = A[;f;!IFCI)-II;/I\QII(?O = ASINTOMATICO = ;)IENITI!((;II-\r/IX'II'-II-Cg )
SUFFICIENTE CON IPERPTH
OSTEOMALACIA

(Vierucci F et al. Exp Clin Endocrinol Diabetes Jul 2017)
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Vitamina D in eta pediatrica
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DEFINIZIONE DELLO |4

STATO VITAMINICO D

* Deficit grave: < 10 ng/ml
 Deficit: <20 ng/ml
e Insufficienza: 20-29 ng/ml
e Sufficienza: 230 ng/ml

Ipovitaminosi D: < 30 ng/ml
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Trends in the diagnosis of vitamin D deficiency [25(0OH)D < 10 ng/mil]
(England; The Health Improvement Network database; n =711,788; 0-17 yrs)

Rate (per 100,000 person-years)
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(Basatemur E et al. Pediatrics Mar 2017)
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Vitamin Dgtafﬂs in children over three de@a‘“d
242, 048 Swedish children; age 1- 1§ years)

A 25(0OH)D (nmol/L)
A ~ Median
75.0
A 1983 532
- 2N 1984 622
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: 2001 56.1 S 5
2002 719
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2004 68.0
2005 59.7
2006 623
2007 65.0
0 - 2008 72.8
2009 78.6
I I T T 2010 62.0
2011 63.3
1980 1990 2000 2010 2012 614
2013 484

population.
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No trend for decreased vitamin D levels over time was found in this

(Andersson B et al. Bone Reports 2016)
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Costs of vit. D testing and prescribing among childrenin primary care
/ (England, The Health Improvement Network database, n=722.525, age: 0-17 yrs)
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£40,000 7 vitamin D prescriptions and tests
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| « Combined costs increased

Vi-tami.nDprescriptions from £ 1647 (€ 1.880) per
; = vlemn pest 100,000 person-years in 2008 .
f z, e to £ 28,913 (€ 33.000) per | .
J é 100,000 person-years in
§Q _— Aumento di 17 volte 2014
z i | * Estimated total cost of vit. D
~ :; . prescriptions and tests for
= ¢ children in primary care at
the national level.in 2014:

£Q fjSsnsns

e . . |# £4.31 million (€4.919.820)
2000 2001 2002 20032004 2005 2006 2007@2009 20102011 2012 2013 2014 I‘ [test 25(0H)D' € 1 929 117]

Year
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Fattori di rischio di deficit di vitamina D

RIDOTTA ESPOSIZIGNEFSOLARE E/O USO COSTANTEDI

FILTRI,SOLARI |
SOGGETT,DI ETNIA NON CAUCASIGA'CON, ELEVATA
i o ﬂglGMENTAZIONE cu:r”ANEA Q
L]
OBESITA
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B&MBIN? IRES PRIMO ANNO DI vn&,&Arer $IADRI CON
% \ﬁqq RISCHIO DI DEFICIT DI VITAMINA® DURANTE
LA GRAVIDANZA NON §QJTOPOSTE A PROFILASSI CONiapy

TAMINA D 2
INSUFFICIENZA EPAT‘ICA CRONICA
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MALASSORBIMENTO (AD.-ESEMPIO FIBROSI CISTICA;
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0-12 mesi: 400-1.000 Ul/die
1-18 anni: 600-1.000 Ul/die

Obesita: 2-3 volte i fabb. per eta
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25(0OH)D, ng/mi

Livelli mediani di 25(OH)D nei diversi mesi dell’anno valutati trasversalmente in 692 bambini
e adolescenti toscani (eta 2-21 anni) non sottoposti a profilassi con vitamina D (p < 0,0001)
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nN=84 n=47 n=78 n=46 n=5  n=40 n=41 n=16 n=40 n=59  n=76 n=69

(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; Longltudlnal study, n = 68; 7-18 years; summer 2011-wmter 2012)

nd of winter
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(100%) > 30 ng/ml
25(OH)D: 46.5 £ 10.1 ng/ml

Cutoff to provide
sufficiency at the end of
the winter: 40 ng/mL at
the end of the summer

O = F_.- p S Ty

(Shakeri H et al. JPEM Oct 2017)
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Vitamin D status in Italian children and adolescents

s

Study Period of n Age City/Region Deficiency, % Insufficiency, % | Factors for associated with serum
nt | i : S 2 . ||
enrolment {range) (Latitude) [< 20 ng/ml] [20-29.9 ng/mi] 25(OH)D levels
M G | July 2009-J 2-220 Udine .
. " R 93 54.8 X Ethnicity, BMI, seasonality
etal. 2010 months (46°N)
Vierucci F et| Oct 2010-Sept 652 2.0-21.0 Pisa 45.9 Y Age, seasonality, ethnicity, BMI, sun
al. 2012 years (43°N) ' i eXposure, sunscreen use
: Caucasian 44.2 | Caucasian 30.6
FranchiB | jan 2010-Dec 13741 0-16 vears Verona _ : Age, seasonality, ethnicity, gestational
— 2012 ’ Y (45°N) Not Caucasian Not Caucasian age, birth weight, BMI
44.8-69.2 16.0-31.1
CiresiA | jan2011-D 4.3-16.0 Sicily
e | sos 40.0 35.0 Seasonality
et al. 2012 years (37°N)
Stagi S Sept 2010-Dec 679 2.1-17.9 Florence 58.7 30.0 Age, seasonality, BMI, sun exposure,
etal. 2013 years (44°N) sunscreen use
Vierucci F et| Oct 2010-Sept 477 10.0-21.0 Pisa 49.9 39 3 Age, seasonality, BMI, ethnicity, sun
al. 2012 years (43°N) ' ! exposure, sunscreen use
CadarioF. | apr 2012-Mar 533 | 1-3 days Novara _— - Season of birth, ethnici-ty, maternal
etal. 2013 (45°N) supplementation
F I s Novara ist ci B
Prodam F et | July 2009-Dec 575 | 6-18 years 46.1 376 Age, BMI., waist circumference,
al. 2013 (45°N) seasonality, UVR, sun exposure

* data not reported

# children affected by growth hormone deficiency



Lido di Camaiore - Luglio 1983

Esporre le estremita

Evitare le ore centrali
della giornata

Filtri solari
(prevenzione eritema solare)
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con calcio, fosforo, :IBRE““
Vit.‘ﬁDﬂ K PROTEINE
VITAMINE
Grassi Calcio
) CUE i Fosforo
acidgrassi saturi H .
ECILSI g:assfsmagnomsatw 1 bUdlno (115 gr). Sedio
| acidi grassi pofinsaturi 69 Ul vit. D2
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Atti XXVII Congresso Nazionale SIPPS

CONSENSUS 2015  Si raccomanda la profilassi con vitamina D in tutti i bambini
furminaDineshpe s indipendentemente dal tipo di allattamento (400 Ul/die in
assenza di fattori di rischio) per tutto il primo anno di vita.

e Oltre il primo anno di vita si raccomanda di sottoporre a

Bﬁ”f profilassi con vitamina D (600-1.000 Ul/die) bambini e
(0 adolescenti con fattori di rischio di deficit.

Consensus Statement

HORMONE :
Horm Res Paediatr

Received: April 24, 2015

Accepted: September 17,2015
Published online: January 8, 2016

RESEARCH.IN DOI: 10.1159/000443136
PADIATRICS

The consensus group represented
11 international scientific

Global Consensus Recommendations on Prevention organizations (33 participants)

and Management of Nutritional Rickets

e 400 IU/day (10 pg) is adequate to prevent rickets and is recommended for all infants from birth to
12 months of age, independently of their mode of feeding (1 © & D).

e Children at high risk  of vitamin D deficiency are candidates for preventative vitamin D
supplementation beyond 12 months of age (1 ® & D).




Maternal preferences for vitamin D i
supplementation in breastfed infants

Table 2. Maternal Reasons for Not
Supplementing Infants With Vitamin D

(Minnesota, USA) &\

)hemes\

Quotes

Lack of knowl-
edge about
supplementation

Assumption that
fortified milk pro-
vides infant with

needed vitamin D

Assumption that
breast milk pro-
vides infant with
needed:nutrition

Inconvenience/
Dislike

"I didn't know | should”
“Too young — will start soon”

“Never even knew vitamin D supplementa-
tion was needed”

"|"gave vitamin D supplement when:she’was
breast milk-fed, provider-told us to-discon-
tinue when formula started”

"My baby went to0.exclusive soy formula
at 2 months old, which has vitamin D
supplement”

"Baby formula has all that is needed and
recommended”

"Stopped giving it when | stopped nursing
and started to give formuia”

“Find it hard to believe the whole popula-
tion is so deficient inVitamin D, especially
in breast milk"

"I'feel like my breast milk was desighed by
God to give my baby what she needs.
Babies have been fine and healthy
without Vitamin D supplementation for
generations”

"It causes her to spit-up”

"| forget to because she doesn’t take it well
and-doesn’t 'seem to like the taste”

2

e ~————

(Umaretiya PJ et al. Ann Fam Med 2017)



Vit. D and the breastfeeding infant: Family Medicine Clinicians’ knowledge
(Oct 2013, Minnesota, USA)

Question (multiple responses were accepted) Total (N = 56)
Why-do you NOT recommend vitamin D?* N=4 (7.1%)
Not enough time in the visit 6 (10.7)
Insufficient evidence of benefit 6 (10.7)
Breastfed infants can get vitamin D from other sources 6 (10.7)
May result in mothers choosing formula 5(8.9)
| am not aware of AAP or IOM recommendations. 3(5.4)
Because | didn’t supplement my own child(ren) 3 (54
Because parents are resistant to recommendation 2 (3.6)

MAMI FACCIA IL PIACERE! M T

J Hum Lact May 2018)




Non-musculoskeletal benefits of vitamin D

Vitamin D
supplementation
Exposure to
UV light
Neuro-
muscular

Bsteomalacly
osteoporosis

Dietary
vitamin D

" Skeletal
system

“25(0H)D
and

1 25(°H)2D Metabolic
na g / syndrome
a** & $
( it
PO Endocrin
\_4/>\) di’\cﬁlo‘i\seb

Parathyroud
FG F23 A

ardlo- 15 Calciﬁm | -
vascu!ar Metabolism & Cleélagxge
Serum Ca++
Tumon-
geneS|s
/ 25(0H)D
and !
Respiratory ‘ 'x"fl-",'25"('0l-'-,l)£D ~ Cognitive

functions

Autoimmunity
pregnancy _.

(Wimalawansa SJ. J Steroid Biochem Mol Biol 2016)
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THE LANCET
Diabetes & Endocrinology

Meta-analyses suggest risk reduction with
vitamin D?

All participants ~ Strongert effect in people
with low 25(0H)D

All-cause mortality in community and home-dwelling adults, . Yes No ] ‘=
and elderly people E ﬁ 4
Mortality of critically ill patients ND ND i \,’?
Occurrence of cardiovascular diseases No No ‘ 3
Cardiovascular mortality No No
Occurrence of cancerous diseasés and other neoplasms No No ¥
All cancer mortality Yes ND
Metabolism disorders

Adipaosity No No

Glucose metabolism disorders No No
Infectious diseases |

Acute respiratory tract infections of children and adults a

Acute respiratory infections in children aftervitamin D ': ND ‘,‘ ND 4

supplementation during pregnancy .0 ’ 3 \ i/

Pneumonia in children @ ND o

Tuberculosis ND 4

Prevention of common infectious episodes

Prevention of exacerbations in patients with COPD

Allergic conditions
Asthma exacerbations in children and aduits

-=
o
A

Wheezing in childrefvafter vitamin D supplementation '\ T

during pregnancy e ﬁ“

Defmatitis "‘ND‘.‘ ND
Daily activity No Unicertain {
Multiple sclerosis No ND 5%
Quality of life ND ND /
Pain No ND | /
Depression No No b
Rheumatic conditions No ND v \
Crohn's disease ND ND
Serum biomarkers of inflammation ND
Health status and mortality of low birthweight children ND ND
Pregnancy-related conditionst and vitamin D Uncértain ND
supplementation during pregnancy
Perinatal conditions§ and vitamin D supplementation during - Unicertain ND

pregnancy

ND=no meta-analvsi

nial of acceptable guality was avgilable. 25(0H)D=25-hydroxyvitamin D, COPD=chronic obstmcﬁve//
15

o
N

w7

e Good quality ‘meta-analyses

2

eThe

(Autier Petal. L

Pl

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.

N 3

3 E
N A :
12 / 1 \;.(" e 0 \ \ £ ‘&«?,3; -
¢ A N o AN s
L& : ReHE AN N

based
on large numbers of trials of
acceptable quality already exist.

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

G 4% ¥ o . y
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ancet Diabetes Endocrinol 2017 Oct)
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Researen waliana

fThe hobbit — an unexpected deficiency

Y &% Vit. D score (0-4): sun exposure
P score (0-3) + diet vit. D score (0-1)

Vitamin
Inhabitants Good Victorious D score
Hobbits Yes Yes 4
Dwarves Yes Yes 3
Beorn Yes Yes 3
Men Yes Yes 4
High elves Yes Yes 4
Wood elves Yes Yes 2
Eagles Yes Yes 3
Smaug the No No 0
dragon
Trolls No No 0
Goblins No No 0
Gollum No No 1

The mean vit. D score was higher among
the victorious (3.4% 0.5) than the
non-victorious (0.2 * 0.4) (p<0.001)

(MJA 2013; 199: 805-6)




Battaglia di Pelusio (525 a.C.)

e —————————

Barnchze WMeee. Beracdme Teefer. $erier,

Guerrieri Egiziani Erodoto (484-425 A.C.) | Guerrieri Persiani

e Presso il luogo della battaglia sorgevano due tumuli per i caduti di entrambe le parti.

e |l cranio degli Egizi era molto piu resistente di quello dei Persiani in quanto, spiega Erodoto, questi
ultimi erano soliti coprire il capo con la tiara fin da piccoli.

(Hernigou P et al. Int Orthop Mar 2018) —




YOU MUST CHODSE




| ch American Academy of Pediatrics
. 008|ng DEDICATED TO THE HEALTH OF ALL CHILDREN™
- W|Se|y Section‘on.Endocrinology

| e Foa Five Things Physicians
An wilialive of the ABIM Foundation o -1
‘ and Patients Should Question

k]

-1 &

Avoid ordering Vitamin D concentrations routinely in otherwise healthy
children; including children who are overweight or obese.

Although a 25-hydroxyvitamin D concentration, reflecting both vitamin D synthesis and intake, is the correct screening lab to monitor for vitamin D deficiency,
current evidence is not sufficient to suggest that screening in otherwise healthy including children who are overweight or obese is necessary or safe.

(Released October 2, 2017)



Quando dosare la vitamina D?

* Sospetto deficit sintomatico/rachitismo carenziale.

e Sospetto deficit grave di vit. D (fattori di rischio multipli) tale da richiedere trattamento.
» Sospetta patologia del metabolismo calcio-fosforo (es. “osteoporosi”).
e Patologie croniche e/o farmaci interferenti con il metabolismo della vit. D.

Casi particolari (da individualizzare)

e Asma grave, steroido-resistente (prevenzione esacerbazioni).
e Infezioni respiratorie ricorrenti (prevenzione).

e Dermatite atopica grave non responsiva a tp convenzionale (score).

Sospetto
o ( deficit grave
di vit. D

Quando NON dosare la vitamina D?

e o

° NeI bambmo altrlmentl sanb a Niana

\.l"‘i_..

* Nel bambmo con scaﬁsa esposizione aTIa luce sblare

Stile di vita

e Nel bamblﬁ’o di colore “altrimenti sano

PROFILASSI

* Nel bambmo%b%fcq ‘altrimenti sano”.> ' 7 7 5~

=

R b




Society of Preventive and Social Pediatrics,
jointly with the Italian Federation of
Pediatricians
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