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A livello nazionale: > 1.115.000
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Numero di bambini 6-11 anni in sovrappeso o cheso

Circa 80.000 bambini obesi, tra i 6 e gli 11 anni nella sola Campania!




SINDROME METABOLICA

in eta pediatrica

PREVALENZA DELLA SINDROME METABOLICA

MI?ETIfI‘ A CRITERI PREVALENZA (%) REFERENZA
Dietz et al 2003 14 NCEP 28.7 APAM 157;821
Weiss et al 2004 12 NCEP* 49 NEJM 50;2362
Goodman et al 2004 15.2 NCEP 19.5 J.Ped 145;445
Goodman et al 2004 15.2 WHO 38.9 J.Ped 145;445
Miraglia del Giudice et al 2006 104 NCEP* 40 JCEM 91;4641

*Criteri modificati in base a quelli NCEP ( National Cholesterol Education Panel)



SINDROME METABOLICA

in eta pediatrica in Campania

Da questi dati possiamo indirettamente stimare
che in Campania ci siano approssimativamente

30.000- 35.000 bambini in eta scolare con
sindrome metabolica!
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CRITERI DIAGNOSTICI DELLA SINDROME

METABOLICA in eta pediatrica

Definizione Pressione Colesterolo Intolleranza

da: QbeSHal eriosa | dicLkic] HDL Glicemica

Intolleranza

Weiss et al ZS BMI 2 2 E>95 percentile >95 percentlleE <5° percentile ~ glicemica

Circonf. . Glic a digiuno

2 90°percentile <40 mg/dl 2 110mg/di
i o P2 5 5 5
percentile . . =
glicemica
Circonf. Gl'?lgoﬁgg';:jTo
: o i >90° ile: 2 : <10° ilei s
Ford et al vita 299 > 90°percentile 2 110 mg/dI <10° percentile  olntolleranza
percentile = = = i . e
glicemica

Per la diagnosi di Sindrome Metabolica si neccessita la presenza di 3 criteri su 5



SINDROME METABOLICA:

Il meccanismo patogenetico del cluster di

alterazioni che la identifica

INSULING RESIS TENZA




Definizione

“Incapacita di livelli determinati di insulina di

indurre una adeguata utilizzazione di glucosio
in periferia e di sopprimere adeguatamente la
produzione epatica di glucosio”




INSULINO RESISTENZA

Quando gli adipociti raggiungono il massimo della loro
capacita di immagazzinamento di lipidi ed il loro
processo di proliferazione € esaurito

Il grasso viene accumulato in tessuti non idonei a tale
SCOpO

Van Gaal et al, Nature, 2006 -
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McGarry JD Diabetes 2002
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Vitamin D in the New Millennium

Sunil J, Wimalawansa
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Vitamin D in the New Millennium

Sunil J. Wimalawansa

DEFINIZIONE

Carenza( Grave

Carenza 10-19
Insufficienza 20-29
Ottimale | 30-60

25-49
50-74
75-150




PEDIATRICS

OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

Prevalence and Associations of 25-Hydroxyvitamin D Deficiency in US Children:
NHANES 2001 -2004
Juhi Kumar, Paul Muntner, Frederick J. Kaskel, Susan M. Hailpern and Michal L.
Melamed
Pediatrics 2009:124:e362: originally published online August 3. 2009:
DOI: 10.1542/peds.2009-0051
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OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

Prevalence and Associations of 25-Hydroxyvitamin D Deficiency in US Children:
NHANES 2001 -2004
Juhi Kumar, Paul Muntner, Frederick J. Kaskel, Susan M. Hailpern and Michal L.
Melamed
Pedianics 2009:124:e362: originally published online August 3. 2009:
DOI: 10.1542/peds.2009-0051

CARATTERISTICHE DEI PZ IN FUNZIONE DEI LIVELLI DI VIT D (6275 pz di eta da 1 a 21 anni)

Characteristic 25 (OH)D Levels, ng/mL P
=30 1529 =15

Age, mean = SE.y 11.0 =03 13002 15003 =001
Female gender, % = SE 47.0 =20 470x10 800 x 20 o1
Race/ethnicity, %6 = SE

Non-Hispanic white 820 x20 S57T0x30 19.0 = 3.0 =001

Non-Hispanic black 3004 140*x20 550 =% 3.0 <.001

Mexican American 11.0 =20 220+ 30 170+ 3.0 < .001

Other 40*10 6.0 Xx07 100 x 2.0 02
Country of birth, % = SE

Born in United States Q7.0 x 09 91008 890 +* 20 =001

Born outside United States 3.0 +x08 0*x08 1M0x20 =.001
PIR. % * SE

=5.00 19.0 = 20 1M0*+09 7.0x 20 =001

1.10—-4.99 64.0 =20 62.0 = 20 520x 3.0 01

0.00—-1.00 17.0 + 20 270+ 20 400 * 3.0 <=.001

[Obese_% + SE ]

No 91.0 10 820x10 720*x 20 =001

Yes 9.0 *+10 180+ 10 280+ 20 <2.001
Milk intake, % = SE

Daily 820 x10 760X+ 10 56.0* 20 =001

More than once per week 140 =10 18010 28020 == .001

Less than once per week 40 086 E0X086 17.0x 20 =.001
Fish eater (n = 3790), % * SE

Yes 268.0 20 210x20 270X 3.0 A7

No 74.0 =20 790+20 7530+ 30
Television and computer use, hours per day, % = SE

None 1.0 05 10*x03 20=*0.7 54

=2h 420 =20 3BO0OXx10 260+ 20 == 001

34 h 39.0 =20 40010 340x20 32

=4 h 180 =20 260+ 10 380+ 30 =001
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Melamed
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RISCHIO CARDIOVASCOLARE E CARENZA DIVIT D

Outcome 25 (OH)D Levels 1529 ng/mlL 25 (OH)D Levels <<15 ng/mL

Data 95% Cl P Data 95% Cl P
Serum calcium, mg/dL (n = 3926) —0.03° —0.0810 0.02 21 —0.09° —0.15t0 —0.04 002
Serum phosphate, mg/dL (n = 3926) —0.032 —0.10t0 0.04 .39 —0.04¢ —0.15t0 0.08 40
Systolic blood pressure, mm Hg (n = 4989) 0.78° —0.08to 164 .08 [ 2240 08810 3.50 .001]
Diastolic blood pressure, mm Hg (n = 4989) 1.68° 0.20t0 3.16 .03 1.60° —054t03.75 14
Total cholesterol, mg/dL (n = 6036) —3.662 —=7.08to =023 .04 —2092e —8.151t0 2.30 26
HOL cholesterol, mg/dL (n = 6036) —-2.29° —3.57to —1.01 001 —3.03° —5.02t0 —1.04 .004]
PTH =65 pg/mL (n = 2664) 2.0 1.10t0 3.80 .04 36° 1.80t0 7.10 001
Hypertension (n = 4989) 1.0b 0.50to 2.00 96 250 1.00t0 590 04
Diabetes mellitus (n = 6275) 2.8° 0.80to 1040 12 180 040t09.70 41
Elevated CRP (n = 6275) 0.7b 0.50to0 0.90 003 0.7® 050t0 1.00 07
Albuminuria (n = 6275) 1.2 0.80to 1.80 .32 130 0.70to 2.40 A7

Data were multivariable adjusted for age, gender, race/ethnicity, obesity, PIR, television and computer use, milk intake, and vitamin D supplementation.

s Data show A, which represents the difference between those with 25 (OH) D levels <15 ng/mL or 15t0 28 ng/mL compared with those with levels =30 ng/mL and OR is compared tothose
with 25 (OH)D =30 ng/mL.

b Data show odds ratio, which represents the difference between those with 25 (OH)D levels <215 ng/mlL or 15 to 28 ng/mL compared with those with 25 (OH)D =30 ng/mL
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OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

Low 25-Hydroxyvitamin D Levels in Adolescents: Race, Season, Adiposity,
Physical Activity, and Fitness
Yanbin Dong, Norman Pollock, Inger Susanne Stallmann-Jorgensen, Bemard Gutin,
Ling Lan, Tai C. Chen, Daniel Keeton, Karen Petty, Michael F. Holick and Haidong
Zhu
Pedianics 2010;125:1104; onginally published online May 3, 2010;
DOI: 10.1542/peds.2009-2055
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RESEARCH ARTICLE Open Access

High prevalence of vitamin D insufficiency and its
association with BMI-for-age among primary
school children in Kuala Lumpur, Malaysia

Geok L Khor'", Winnie SS Chee', Zalilah M Shariff’, Bee K Poh?, Mohan Arumugam®, Jamalludin A Rahman®,
Hannah E Theobald®

(- ) BioMed Central

Correlazione tra BMI per I'eta e i Livelli di Vit D

Boys (n = 180) Girls (n = 222) Total (n = 402)
Vitamin D status Vitamin D status Vitamin D status
BMi-for-age Status *Low **Normal *Low *Normal *Low **Normal
N % N % N % N % N % N %

Severe thinness 3 25 2 33 | 06 0 00 4 1.2 2 34
Thinness 6 5 5 82 10 58 4 80 20 58 5 86
Nomal 54 454 H 55.7 109 634 3% 720 194 56.4 39 67.2
Overweight 20 168 11 180 Ex| 198 7 14.0 66 19.2 6 103
Obese 36 303 9 148 18 105 3 60 60 17.4 6 103
X2 (df = 1) 5.958 1160 5832

[ p-trend (Monte Carlo) 0016 0330 0013 ]




|LIVELLI DI VITAMINA D ED OBESITA




|LIVELLI DI VITAMINA D E OBESITA

|LIVELLI DI VITAMINA D
CAUSANO OBESITA

1) Effetto della Vit D su
geni che regolano la
differenzizione degli
adipociti

Effetto della Vit D su
geni espressi negli
adipociti e coinvolti
nella lipolisi

\LIVELLI DI VITAMINAD
CONSEGUONO ALL’OBESITA

1) Sequestro di Vit D da
parte del tessuto
adiposo (aumento dei
livelli di Vit D nelle prime
fasi della perdita di peso)

Riduzione della sintesi
epatica di 25(OH) Vit D a
causa della NAFLD

Minore esposizione alla
luce solare per stile di
vita sedentario
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OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

Vitamin D Status and Cardiometabolic Risk Factors in the United States

Adolescent Population
Jared P. Reis, Denise von Miihlen, Edgar R. Miller III. Erin D. Michos and Lawrence

T Appel

Pediatrics 2009:124.e371; onginally published online August 3, 2009;
DOI: 10.1542/peds.2009-0213

Fattori di Rischio Cardiovascolare e Livelli di Vit D negli adolescenti

Variable Quartile of Serum 25 (OH)D, Adjusted OR (85% CI), ng/mL Pfor Trend
| {(=15.0) 1{15.0-21.0) I (21.1-26.0) W (>26.0)
BMI =85th percentile®
Prevalence, % 30.7 (25.8-36.1) 226(196-259) 16.5(13.8-10.4) 104 (7 9-136) <001
Adjusted OR (95% CI)® 5.24(347-791) 2.090 (1.98-4.53) 2.02 (1.34-3.06) 1.00 (referent <001
Waist circumference =80th percentile®
Prevalence, % 26.9 (22.1-324) 208(18.1-23.8) 16.1(13.7-18.8) 8.7(7.7-12.1) <.001
Adjusted OR (95% CI)® 7.21 (4.36-1194) 364(214-62) 219 (1.25-3.83) 1.00 (referent) <001
High blood pressure®
[ Prevalence, % 112 (7.6-16.2) 6.7 (5.1-87) 44 (3.1-6.3) 3.7126-53) .015]
Adjusted OR (95% CI)9 2.36 (1.33-4.19) 1.26 (0.65-244) 1.04 (0.55-1.97) 1.00 (referent) 045
Fasting glucose =100 mg/dL
Prevalence, % 6.4 (3.8-10.7) 28(20-44) 3.0(15-428) 1.3 (0.7-2.3) 144
Adjusted OR (95% CI@ 2.54 (1.01-6.40) 1.18 (0.50-2.79) 0.85 (0.39-1.88) 1.00 (referent) 101
HOL cholesterol =40 mg/dL
[ Prevalence, % 29.9 (25.8-34.3) 209(17.9-244) 18.8 (15.7-22.3) 125 (10.2-15.2) -::T.001]
Adjusted OR (95% CI@ 1.54 (0.99-2.39) 1,33 (0.89-1.99) 1.1(0.72-1.7) 1.00 (referent) 084
Triglycerides =110 mg/dL
Prevalence, % 23.0 (18.1-28.8) 207 (17.4-24.5) 17.6 (15.1-20.4) 17.0 (14.6-19.7) 118
Adjusted OR (95% CI)d 1.0 (0.49-2.04) 1.03(0.56-1.8) 091 (0.66-1.26) 1.00 (referent) ST
[Hﬁaﬁolic syndrome®
Prevalence, % 146 (104-20.1) 6.9(52-92) 5.2 (36-75) 2201532 <001 ]
Adjusted OR (85% CId 3.88 (1.57-8.58) 2.35 (1.08-5.07) 2.05 (0.89-4.70) 1.00 (referent) 003

NHANES indicates the National Health and Nutrition Examination Survey.
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Vitamin D Deficiency in Obese Children and Its
Relationship to Glucose Homeostasis

Micah L. Olson, Naim M. Maalouf, Jon D. Oden, Perrin C. White,
and Michele R. Hutchison

Variabili predittive dei livelli di 25(OH) Vit D negli obesi

Simple linear regression Multiple stepwise regression

Variable n B r p p r P
Age 411 -2.18 0.094 <0.001 -1.89 0.098 <0.001
Soda intake 395 -3.49 0.041 <0.001 -3.14 0.132
Skip breakfast 411 -8.66 0.053 <0.001 -5.62 0.158
Juice intake 395 —-2.40 0.022 <0.001 —-2.00 0.172
Milk intake 395 3.28 0.023 0.002
Fruit/vegetable intake 405 3.82 0.021 0.003

BMI Z score 41 -3.00 0.003 0.273
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Vitamin D Deficiency in Obese Children and Its
Relationship to Glucose Homeostasis

Micah L. Olson, Naim M. Maalouf, Jon D. Oden, Perrin C. White,
and Michele R. Hutchison

Livelli di 25(OH) Vit D e Omeostasi Glicemica /Pressione Arteriosa

Unadjusted Adjusted®

Variable n r P R P
HOMA-IR 327 -0.27 <0.0001 -0.19 0.001
2-h Glucose 298 -0.14 0.02 -0.12  0.04
HgbA1c 384 —0.11 0.04 —-0.07 0.18
SBP 406 —0.10 0.04 -0.07 0.14
DBP 406 0.01 0.77 -0.01 0.86




Vitamin D Deficiency in Obese Children and Its Relationship to
Insulin Resistance and Adipokines

Christian L. Roth," ? Clinton Elfers,' Mario Kratz,>* > and Andrew N. Hoofnagle* ¢

Livelli di 25(OH) Vit D e HOMA-IR
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A 16-Week Randomized Clinical Trial of 2000
International Units Daily Vitamin D; Supplementation

in Black Youth: 25-Hydroxyvitamin D, Adiposity, and
Arterial Stiffness

Integrazione con Vit D e Pulse Wave Velocity

Experimental

Time X group
Control (400 IU; n = 17) (2000 IU; n = 18) Interaction
PWV Baseline 16 wk Baseline 16 wk P value
Carotid-femoral 5.38 £ 0.53 571 £ 0.75 541 +0.73 5.33+0.79 0.019
Carotid-radial 7.77 £ 1.64 7.92 +0.89 783+1.14 7.81+0.98

Carotid-distal (foot) 6.87 = 0.64 722+0.79 6.75 + 0.64 6.71 + 0.63 0.46
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Low Serum 25-Hydroxyvitamin D Is Associated with
Increased Risk of the Development of the Metabolic
Syndrome at Five Years: Results from a National,
Population-Based Prospective Study (The Australian
Diabetes, Obesity and Lifestyle Study: AusDiab)

Livelli di 25(OH) Vit D e rischio di Sindrome Metabolica dopo 5 anni
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Diabetes Metab Res Rev 2008; 24: 459-464.
1,25-Dihydroxyvitamin D improved the free

fatty-acid-induced insulin resistance in cultured
C2C12 cells
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1,25-Dihydroxyvitamin D improved the free
fatty-acid-induced insulin resistance in cultured
C2Ca2 cells
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Eur J Nutr (2012) 51:143-149

Is vitamin D status known among children living in Northern
Italy?

Livelli di 25(OH) Vit D in Inverno (Nov-Mag) e in Estate (Giu- Ott)
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Is vitamin D status known among children living in Northern
Italy?

Variabili correlate ai livelli di 25(OH) Vit D

OR  95% (I p-value
Children (vs. infants) 0.89 0.22 3.57 0.8769
Adolescents (vs. infants) 4.19 0.62 28.19 0.1405

Non-Caucasian race (vs. caucasian) 35.00 1.34 912.66 0.0326

Non-catholic religion (vs. catholic) 6.12 0.33 113.24  0.2233

[talian (vs. other) 1.0O5 0.18 6.00 0.9520
Malabsorption (yes vs. no) .23 0.20 7.40 0.8212
Obesity (yes vs. no) 3947 1.17 =999.99 0.0405

Season (November—May) 26.77 473 151.52  0.0002
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The 2011 Report on Dietary Reference Intakes for AP e
Calcium and Vitamin D from the Institute of ‘ -T]—
Medicine: What Clinicians Need to Know

1- Le evidenze scientifiche sono piu che sufficienti per supportare un
ruolo chiave per il Calcio e la Vitamina D nello stato di salute dell'osso

2- Sono considerati sufficienti per tale scopo concentrazioni
plasmatiche di Vitamina D superiori a 20 ng/ml

3- Le evidenze scientifiche sono inconsistenti, non conclusive ed
insufficienti per supportare un ruolo specifico della Vitamina D nello
stato di salute dell'uomo a prescindere dal metabolismo dell'osso
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The 2011 Report on Dietary Reference Intakes for o
Calcium and Vitamin D from the Institute of

Medicine: What Clinicians Need to Know o

Valori di riferimento dell’apporto di Calcio e Vit D in relazione all’eta

Calcium Vitamin D
RDA (mg/d) RDA (lU/d) Serum 250HD
(intake that covers (intake that covers level (ng/ml)
Life-stage group needs of =97.5% of UL needs of =97.5% of (corresponding UL
(age and gender) population) (mg/d)* population) to the RDA)” (lu/dy
1-3 yr (M+F) 700 2500 600 20 2500
4-8yr (M+F) 1000 2500 600 20 3000
9-13 yr (M+F) 1300 3000 600 20 4000
14-18 yr (M+F) 1300 3000 600 20 4000
19-30 yr (M+F) 1000 2500 600 20 4000
31-50 yr (M+F) 1000 2500 600 20 4000
51-70 yr (M) 1000 2000 600 20 4000
51-70 yr (F) 1200 2000 600 20 4000
714 yr (M+F) 1200 2000 800 20 4000
Pregnant or lactating (F)
14-18 yr 1300 3000 600 20 4000
19-50 yr 1000 2500 600 20 4000
Infants
0-6 months (M+F) 200° 1000 400° 20 1000

6—12 months (M+F) 260° 1500 400¢ 20 1500




Evaluation, Treatment, and Prevention of Vitamin D
Deficiency: an Endocrine Society Clinical Practice
Guideline

J Clin Endocrinol Metab, July 2011, 96(7):1911-1930

1- Individuazione di categorie a rischio di deficit di Vitamina D a cui si consiglia di
effettuare il dosaggio di tale vitamina. Tra queste categorie anche quella degli obesi,
sia adulti che bambini

2- Livelli ottimali di vitamina D superiori a 30 ng/ml. Cio per evitare potenziali effetti
negativi sulla salute non ossea legati alla Insufficienza di Vitamina D (Valori compresi
tra 20 e 30 ng/ml)

3- Le categorie a rischio, e quindi anche gli obesi, sia adulti che bambini, devono
avere un intake di Vitamina D doppio rispetto a quello raccomandato per il loro
gruppo di eta

4- Non e raccomandata la supplementazione di Vitamina D oltre quella usualmente
raccomandata con lo scopo di prevenire o curare potenziali effetti negativi non ossei
della deficienza o insufficienza di Vitamina D
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Evaluation, Treatment, and Prevention of Vitamin D

Deficiency: an Endocrine Society Clinical Practice
Guideline

Indicazioni al dosaggio dei livelli ematici di 25(OH) Vit D

: Medications
g'ctk ets laci Antiseizure medications
steomalacia Glucocorticoids
Osteoporosis AIDS medications
Chronic kidney disease Antifungals, e.g. ketoconazole
Hepatic failure Cholestyramine
Malabsorption syndromes African-American and Hispanic children and adults
Cystic fibrosis Pregnant and lactating women

Inflammatory bowel disease  Older adults with history of falls

Crohn’s disease Older adults with history of nontraumatic fractures
Bariatric surgery [ Obese children and aduitsl(BMI > 30 kg/m?) |
Radiation enteritis ranuloma-tforming disorders

Hyperparathyroidism Sarcoidosis
Tuberculosis
Histoplasmosis
Coccidiomycosis
Berylliosis
Some lymphomas




IOM Committee Members Respond to Endocrine

Society Vitamin D Guideline
J Clin Endocrin Metab. First published ahead of print March 22, 2012 as do0i:10.1210/jc.2011-2218

1- Per la salute dell'osso e sufficiente una concentrazione di Vitamina D superiore a
20 ng/ml. Non vi e alcuna evidenza che arrivare a 30 ng/ml possa migliorare o
prevenire patologie non legate al metabolismo dell'osso

2- No alla supplementazione degli Obesi, sia adulti che bambini in misura maggiore
rispetto ai non obesi percheé non esiste alcuna prova conclusiva che cio migliori il
metabolismo dell'osso in tali pazienti e tanto meno altre patologie



J Clin Endocrin Metab. First published ahead of print March 22, 2012 as doi:10.1210/jc.2011-2601

Guidelines for Preventing and Treating Vitamin D
Deficiency and Insufficiency Revisited

1- Vengono fornite ulteriori prove a favore del fatto che la
concentrazione ottimale di Vitamina D per la salute dell'osso deve
essere superiore a 30 ng/ml

2- Si attendono studi addizionali tuttora in corso, randomizzati e
controllati per ampliare lo spettro dell'utilizzo della Vitamina D
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Evaluation, Treatment, and Prevention of Vitamin D

Deficiency: an Endocrine Society Clinical Practice
Guideline

Fonti di VitD, e Vit D,

Cod liver oil

Salmon, fresh wild caught
Salmon, fresh farmed
Salmon, canned

Sardines, canned
Mackerel, canned

Tuna, canned

Shiitake mushrooms, fresh
Shiitake mushrooms, sun-dried
Egg yolk

Sunlight/UVB radiation

Fortified foods
Fortified milk
Fortified orange juice
Infant formulas
Fortified yogurts
Fortified butter
Fortified margarine
Fortified cheeses
Fortified breakfast cereals
Pharmaceutical scurces in the United States
Vitamin D, (ergocalciferol)
Drisdol (vitamin D;) liquid
Supplemental sources
Multivitamin
Vitamin Dy

~400-1,000 WU/teaspoon vitamin Dy
~600-1,000 1U/3.5 oz vitamin D,
~100-250 /3.5 oz vitamin D, vitamin D,
~300-600 IU/3.5 oz vitamin D,

~300 IU/3.5 oz vitamin D,

~250 IU/3.5 oz vitamin D

236 /3.5 oz vitamin D,

~100 IU/3.5 oz vitamin D,

~1,600 |U/3.5 oz vitamin D,

~20 1U#yolk vitamin D5 or D,

~20,000 U equivalent to exposure to 1 minimal erythemal dose (MED) in a bathing

suit. Thus, exposure of arms and legs to 0.5 MED is equivalent to ingesting
~ 3,000 U vitamin Ds.

100 1U/8 oz, usually vitamin D, s

100 IU/8 oz vitamin D3

100 1U/8 oz vitamin D

100 IU/8 oz, usually vitamin D, on

56 1U73.5 oz, usually vitamin Dy , -
429 |U/3.5 oz, usually vitamin D,
100 IU/3 oz, usually vitamin Dy CH,
~100 Ufserving, usually vitamin D, o

50,000 IW/capsule (Ergocaicitercl)

Vitamin D,

8,000 WU/

400, 500, 1,000 |U vitamin D5 or vitamin D,
400, 800, 1,000, 2,000, 5,000, 10,000, and 50,000 IU




