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Prevalence and associations of 25-hydroxyvitamin D deficiency in US
children: NHANES 2001-2004

P Pediatrics. 2009 Sep;124(3):e362-70
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Prevalence and associations of 25-hydroxyvitamin D deficiency in US
children: NHANES 2001-2004
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Prevalence and associations of 25-hydroxyvitamin D deficiency in US
children: NHANES 2001-2004

PEDIATRICS Pediatrics. 2009 Sep;124(3):e362-70

DFFICIAL JOURN&L OF THE AMERICAN ACADEMY OF PEDIATRICS

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

Characteristic 25 (OH)D Levels, ng/mL

=30 15-29 <15

Age, mean * SE, v 11.0 203 13.0 =02 150 =03
Fermale gender, % X SE 47.0 = 20 470 = 1.0 600X 20
Racefethnicity, % &= SE

Mon-Hispanic white 82020 ST0Xxa0 190 x a0

Mon-Hispanic black 3.0 04 14.0 &= 2.0 55.0 £ 3.0

Mexican American 11.0 =20 20030 170X 30

Other 4.0 1.0 6.0 =07 100X 20
Country of birth, % = SE

Born in United States gy.o0+048 210=*+=08 B0 +=20

Born outside United States 3.0 =08 Q0 x=08 11.0=x 20
PIR, % &= 5E

=5.00 19.0 = 20 11.0 =08 FO0x240

1.10—4.949 4.0 =20 B2.0 = 20 520+ 30

0.00—1.00 17.0 + 2.0 27020 40.0 + 3.0
Obese, % *= SE

Mo 1.0 1.0 2010 2020

Yes 2.0 1.0 18.0 = 1.0 28020
Milk intake, % =+ SE

Daily g2.0 1.0 TEO = 1.0 S0 =20

More than once per week 14.0 1.0 180 %= 1.0 28020

Less than once per week 4.0 =06 BO0+=06 1Wo=x=20
Fish eater (n = 3720), % * SE

Yes 26.0 =20 210 =x 20 2T0=x 30

Mo T4.0 =20 TR0 x=20 T30 x30
Television and computer use, hours per day, % & SE

Mone 1.0 =05 1.0+x03 20=x=0.7

=2h 420 =20 J0x+x=10 BOXE20

4 h 320 =20 4000 = 1.0 J0=x20

=4 h 180 =20 260010 O30




Low 25-hydroxyvitamin D levels in adolescents: race, season,
adiposity, physical activity, and fitness

P Pediatrics. 2010 Jun;125(6):1104-11
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High prevalence of vitamin D insufficiency and its association with
BMI-for-age among primary school children in Kuala Lumpur, Malaysia

(- ) BioMed Central ;
BMC Public Health. 2011 Feb 11;11:95

Correlazione tra BMI per |[étle i Livelli di Vit D

Boys (n = 180) Girls (n = 222) Total (n = 402)
Vitamin D status Vitamin D status Vitamin D status

EMI-for-age Status Low **Normal *Low **Normal *Low **Nomal
% %o % %

severa thinness ] 5 2 33 06 00 34
Thinness : 5 5 2 58 80 ' BS
MNormal 5 5. 3 55.7 3 720

Overweight 2 18.0 ; 1410

Cbese 3 3 &0

X2 df=1)

prtrend (Monte Carlo)




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

Europ=an Jowmal of

NUtrItlon Eur J Nutr. 2012 Mar;51(2):143-9.

Serum 25(0OH) D in Winter (November-May) and in Summer (June-October)

@ Deficient
B Sufficient

Winter Summer




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

Europ=an Jowmal of

NUtrItlon Eur J Nutr. 2012 Mar;51(2):143-9.

Different characteristics associated to 25(0OH) D status

OR  95% CI p-value

Children (vs. infants) 0.89 0.22 3.57 0.8769
Adolescents (vs. infants) 419 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

[talian (vs. other) .05 0.18 6.00 0.9520
Malabsorption (yes vs. no) 1.23 0.20 7.40 0.8212
Obesity (yes vs. no) 3947 1.17 >999.99 | 0.0405
Season (November—May) 26.77 4.73 151.52 |0.0002




Prevalence of hypovitaminosis D and predictors of vitamin D status in
Italian healthy adolescents

{ }':3 ITALIAN JOURNAL

OF PEDIATRICS Ital J Pediatr. 2014 Jun 5;40:54

Vitamin D deficiency Hypovitaminosis D
B (SE) OR C.l. 95% B (SE) OR C.l. 95%
Gender -052 (0.28) 0.60 034103 043 (0.37) 0.65 031-1.36

ifernale vs male)

Residence 0.01 (0.28) ; 058-1.76 0.27 (0.37) ; 063-2.70
{(urban vs rural)

Season of blood withdrawal 1.19 (0.30) & 182-601 <0.0001 1.73 (0.40) 56 2591227

{winterspring vs summer-fall)

Bmi 0.41 (029) . 084-267 1.36 (0.48) . 1.54-0.88

inomnal vs overweight-obese)

Sun exposure 1.57 (041) : 215-1063 <0.0001 1.78 (0.79) : 1.25-28.17
(low vs moderate-good)
Use of sunscreens 0.63 (0.31) ; 102-341 ] 1.77 (0.54) ; 205-16.94
{reqular vs non regular)
Outdoor physical exercise 0.34 (0.30) . 078-252 0.25 (0.38) ; 060-2.71
(< 3 vs 2 3 hours/week)
History of fractures -025 (033) 078 041-149 0448 0.38 (0.49) 146 0.56-3.81
(positive vs negative)
¥ =4962, p<00007; Cox R*=0.173; Nagelkerke R*=0231; " =6233, p<00001; Cox R*=0212; Nagelkerke R*= 0.341;

Hosmer and Lemeshow test p= 0482 Hosmer and Lemeshow test p=0564




Vitamin D levels in a paediatric population of normal weight and obese
subjects

Journal of
Endocrinological
Investigation

J Endocrinol Invest. 2014 Sep;37(9):805-9
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Bioavailable Vitamin D in Obese Children: The Role of Insulin
Resistance

J Clin Endocrinol Metab. 2015 Oct;100(10):3949-55

W Total 25(0H)D
@ Bioavailable 25(0H)D

BMI<95th BMI>95th




Bioavailable Vitamin D in Obese Children: The Role of Insulin
Resistance

J Clin Endocrinol Metab. 2015 Oct;100(10):3949-55
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LIVELLI DI VITAMINA D E OBESIT

LIVELLI DI VITAMINA D

LIVELLI DI VITAMINA D CONSEGUONO ALL OBESIT

CAUSANO OBESIT
1) Sequestro di Vit D da

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

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

Riduzione della sintesi
epatica di 25(0OH) Vit D a
causa della NAFLD

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

Minore esposizione alla
luce solare per stile di
vita sedentario




Causal Relationship between Obesity and Vitamin D Status: Bi-

Directional Mendelian Randomization Analysis of Multiple Cohorts

e @
:@ d PLOS | MEDICIME & Peer-Reviewed, Open Accass Journal
- -

PLoS Med. 2013 February; 10(2): €1001383.

Random effects meta-analysis of the BMI association with 25(OH)D in

men (A) (n=20,950) and women (B) (n=21,074).

Study A

1D

North America

Health ABC R

HPFS-CHD ———

FHS ——

CaMos e

AFOS Em—

Subtotal (l-squared = 0.0%, p = 0.686) <

Europe

PIVUS —i—

UKBS-CC —i--

Young Finns -

1958BC -

LURIC R

Twins UK — e —

GOOD -

ULSAM -

SOCCS —T

InCHIANTI —_—————

NFBC1966 -

HCS -

MRC Ely e e—

GENMETS ——-—

Subtotal (l-squared = 59.8%, p = 0.002) <>

Owverall (l-squared = 67.6%, p <0.001) <

NOTE: Weights are from random e11l'ecls anlalug.rm_s :
-3 -1.5 0 1.5

% per
kg/m® (95% CI)

~1.50 (-2.09, -0.91)
~1.43 (-1.99, -0.87)
-1.25 (~1.54, -0.95)
-1.00 (~1.59, -0.41)
-0.67 (-2.30, 0.97)

-1.27 (-1.49, -1.05)

-1.54 (-2.34, -0.74)
~1.08 (~1.61, -0.55)
-1.04 (~1.51, -0.58)
-0.98 (-1.28, -0.68)
-0.49 (-1.03, 0.05)
-0.40 (-2.16, 1.36)
=0.38 (-0.95, 0.18)
-0.31 (-0.81, 0.19)
-0.22 (-1.47, 1.03)
-0.20 (=157, 1.17)
=0.16 (-0.53, 0.22)
-0.11 (-1.03, 0.81)
0.40 (-1.12, 1.91)
0.55 (-0.64, 1.73)
-0.56 (-0.84, -0.28)

=0.75 (-1.00, -0.50)

Study B
D

Morth America

NHS-CGEMS ——

Health ABC —_—
CaMos ——

FHS .
NHS-T2D ——
AFOS —_——

Subtotal (l-squared = 56.9%, p = 0.041) <>

Europe

1958BC -
UKBS-CC ———
PIVUS -——
Twins UK e
S0CCS e
Young Finns —
MRC Ely —_——
HCS ——
LURIC ——
GENMETS —_—
NFBC1866 -
INCHIANTI —
Subtotal (l-squared = 69.6%, p <0.001) <>
Owverall (l-squared = 69.3%, p < 0.001) <>

% per
kg/m® (95% CI)

-2.53 (-3.14, -1.92)
-2.10 (-2.88, -1.32)
—1.60 (-1.99, -1.21)
~1.59 (-1.82, -1.35)
-1.54 (-1.87,-1.11)
=1.07 (-1.83, -0.20)
-1.72 (-2.02, -1.42)

-1.80 (-2.04, -1.55)
-1.70 {-2.20, -1.20)
-1.43 (-2.04, -0.82)
-1.40 (-1.99, -0.81)
-1.38 (-2.35, -0.40)
-1.35 (-1.74, -0.95)
-1.28 (-2.23, -0.33)
-1.22 (-1.90, -0.55)
~1.11 (-1.83, -0.38)
-0.98 (-1.87, -0.09)
~0.78 {-1.08, -0.48)
-0.10 (-1.08, 0.88}

-1,26 (-1.55, -0.98)

—1.43 (-1.85, -1.22)

NOTE: Weights are from random effects analysis
-3 -1.5

]




Causal Relationship between Obesity and Vitamin D Status: Bi-
Directional Mendelian Randomization Analysis of Multiple Cohorts

-@_PLOS | MEDICINE & Peer-Reviewed, Open Access Journal PLoS Med. 2013 February; 10(2) e1001383.

Meta-analysis of the BMI allele score association with BMI (n=32,391), and
the vitamin D synthesis (n=35,873) and metabolism (n=38,191) allele score
association with 25(OH)D.

BMI Uitanjin D Vita[n'm D o
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Causal Relationship between Obesity and Vitamin D Status: Bi-
Directional Mendelian Randomization Analysis of Multiple Cohorts

e @
:@ d PLOS | MEDICIME & Peer-Reviewed, Open Accass Journal
- -

PLoS Med. 2013 February; 10(2): €1001383.

Meta-analysis of the BMI allele score association with 25(OH)D (n=31,120).

Young Finns
Twins UK
UKBS-CC
Health ABC
1958BC-DIL
HCS
HPFS-CHD
1958BC-WT2
NHS-T2D
MRC Ely
GENMETS
FHS
INCHIANTI
NFBC1966
AFOS
ULSAM
NHS-CGEMS
GOOD
SOCCS

'_*'_T"_
————

'

I
—_—
—_——
—_— —

-
|

——

-

Overall (l-squared = 0.0%, p = 0.961)

% per unit
increase in allele
score (35% Cl)

-0.21 (-0.40, -0.02)
-0.14 (-0.35, 0.08)
-0.12 (-0.26, 0.02)
-0.10 (-0.30, 0.10)
-0.09 (-0.25, 0.06)
-0.09 (-0.28, 0.09)
-0.09 (-0.25, 0.08)
-0.08 (-0.33, 0.16)
-0.07 (-0.25, 0.11)
-0.06 (-0.22, 0.10)
-0.06 (-0.32, 0.20)
-0.06 (-0.36, 0.25)
-0.04 (-0.30, 0.21)
-0.04 (-0.17, 0.08)
-0.04 (-0.24, 0.16)
-0.03 (-0.15, 0.09)
-0.00 (-0.30, 0.29)
0.00 (-0.15, 0.15)

0.05 (-0.25, 0.35)

0.06 (-0.12, 0.24)

0.25 (-0.12, 0.62)

-0.06 (-0.10, -0.02)




Causal Relationship between Obesity and Vitamin D Status: Bi-

Directional Mendelian Randomization Analysis of Multiple Cohorts

e @
:@ d P Los | MEDICIME & Peer-Reviewed, Open Accass Journal
- -

PLoS Med. 2013 February; 10(2): €1001383.

Meta-analysis of the Vit D synthesis score association with BMI (A)
(n=36,553) and of the Vit D metabolism score association with BMI (B)
(n=40,367).

AFOS
CaMos
S0CCs
PIVUS
NHS-T2D
1958BC
UKBS-CC
HCS

Young Finns
Health ABC
FHS

Twins UK
NFBC1966
INCHIANTI
HPFS-CHD
GOOD
GENMETS
ULSAM
NHS-CGEMS

>

1

D

Overall (I-squared = 49% p=0397) 4

el

% per unit
increase in allele
score (95% ClI)

-1.00 (-2 80, 0.80)
-1.00 (-1.78, -0.22)
-0.90 (-2.30, 0.50)
-0.60 (-1.68, 0.49)
0.52 (-2.06, 1.03)
-0.16 (-0.64, 0.32)
-0.13 (-0.83, 0.58)
-0.12 (-1.09, 0.85)
0.1 (-0.93, 0.71)
0.06 (-0.74, 0.86)
0.07 (-0.50, 0.63)
0.10 (-0.68, 0.88)
0.28 (-0.22, 0.78)
0.30 (-0.68, 1.28)
0.30 (-0.43, 1.04)
0.46 (-0 54, 1.46)
0.46 (-0.61, 1.54)
0.62 (-0.19, 1.43)
0.82 (-0.46, 2.10)
0.01 (-0.17, 0.20)

4

T
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[ =]
3

GO0D
INCHIANTI

CamMos ——

S0CCS
LURIC

ULSAM
FHS

HCS

Health ABC
UKBS-CC
NFBC1966
1958BC
Twins UK
Ynung Finns
GENMETS
HPFS-CHD

S E—
PIVUS —
————
————
S —

AFOS
NHS-CGEMS
NHS-TZD
Overall (l-squared = 0.0%, p = 0.541)

|

% per unit
increase in allele
score (95% CI)

0,98 (-2.04, 0.09)
-0.40 (-1.38, 0.58)
-0.30 (-1.08, 0.48)
-0.30 (-1.82, 1.23)
0.22 (-0.88, 0.45)
0.17 (-1.35, 1.01)
-0.08 (-0.96, 0.80)
0.01 (-0.60, 0.58)
0.07 (-0.61, 0.75)
0.20 (-0.65, 1.05)
0.21 (-0.63, 1.06)
0.36 (-0.22, 0.95)
0.45 (-0.04, 0.95)
0.50 (-0.28, 1.28)
0.50 (-0.41, 1.42)
0.51 (-0.64, 1.66)
0.54 (-0.26, 1.35)
0.80 (-1.07, 267)
1.03 (-0.33, 2.40)
1.42 (-0.36, 3.20)
0.17 (-0.02, 0.35)
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: Cardiovascolari
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Gastrointestinali
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CRITERI DIAGNOSTICI DELLA SINDROME

METABOLICA in et[pediatrica

Definizione ObesitD] Pressione Trigliceridi Colesterolo | Intolleranza
da: Arteriosa 9 HDL Glicemica

Intolleranza

Weiss et al ZS BMI [2 >95[percentile >95[0percentile <50percentile glicemica

Glic a digiuno

Circonf. D0 [bercentile [40 mg/dl [M10mg/dl

i . [110 mg/dl :
percentile 5 i '
glicemica
Circonf. ! GI['EO%%IS/I&JPO
: tile : 11 | aoQ tile :
Ford et al vita (80 L -0 Lpercentile 0 maid Y Epereemile . 0 Intolleranza
percentile = : = ) :
glicemica

Per la diagnos di Sindrome M etabolicae necessariala presenzadi 3 criteri sub5



Prevalence and associations of 25-hydroxyvitamin D deficiency in US
children: NHANES 2001-2004

PEDIATRICS Pediatrics. 2009 Sep;124(3):e362-70

DFFICIAL JOURN&L OF THE AMERICAN ACADEMY OF PEDIATRICS

RISCHIO CARDIOVASCOLARE E CARENZA DI VIT D

Outcome 25 (OH)D Levels 1529 ngfmlL 20 (OH)D Levels =15 ngfmL

Data 5% Ol P Data 25% Gl P
serum calcium, mg/dL (n = 3926) —0.03° —0.08to 002 .1 —.0ge —0.15t0 —0.04 ooz
derum phosphate, mgfdlL (n = 3926) — .03 —010to 004 a9 —M 4= =0 1510 00R
Systolic blood pressure, mm Hg (n = 4289) 0.78= —0.08t0 164 08 [ 2.24¢ 0.28 to 3.50 Egjlg]
Diastolic blood pressure, mm HE (n = 4983) 1.682 0.20to 316 A3 1.602 —054to 375 14
Tatal cholesteral, mg/dL (n = B03E) —3 Ffa =7 0tn =093 —2 0% — R 1510 2 30 2R
HOL cholesteral _maddl (7 = BO3A) —2 A —3.57to —1.01 001 —3.03° —h.02t0 —1.04 .DDl
PTH =G5 pz/mL (7 = 2664} 2.0b 1.101ta 3.680 04 3B 18010710 oo
Hypertenszion (n = 42849) 1.0k 0.50to 200 =l 2.0k 10010 590 04
Diabetes mellitus (= B275) 286 0.80to 1040 a2 18k 04010 3.70 A
Elevated CRP {n = B275) 0.7h 0.50to 040 003 0k 050t 1.00 ar
Albuminuria (n = B275) 1.2b 0.801to 1.80 A 1.3k 070to 240 A7

[ata were multivariable adjusted for age, gender, racefethnicity, obesity, PIR, television and computer use, milk intake, and vitamin D supplementation.

= [ata show A, which represents the difference between those with 25 (OHI D levels <15 ngfmL or 150 28 ng'mL compared with those with levels =30 ng/mL and OR is compared to those
with 25 (OHID =30 ngfmil.

b Data show odds ratic, which represents the difference between those with 25 (OHID levels <15 ngfmb or 15 to 29 ngfml compared with those with 25 (OH)D =30 ngfrmlL



Vitamin D status and cardiometabolic risk factors in the United States
adolescent population

Pediatrics. 2009 Sep;124(3):e371-9

Fattori di Rischio Cardiovascolare e Livelli di Vit D negli adolescenti

erum 25(OHID, ng'mL

11 (21.1-26.00
Body mass ind
Prevalene ( . ) 2.6 (19.6, 1165 (13,9, 10.4)

Adjusted OR ( .24 (3.47, 7.91) 9( 7 2.02 (1.34, 3.06)

21

1.00 (referent)

Fasting glucuse

Prevalence, ¢

Adjusted OR (9 1) .40) 79) (0.39, 1.88) 00 {referent) 0.101
HDI. cholesterol

Prevalen

Adjusted O
Triglyceri

Prevalence, 2

Adjusted OR
Metabolic syndrome

Prevalence

Adjuste




Vitamin D deficiency in obese children and its relationship to glucose
homeostasis

J Clin Endocrinol Metab. 2012 Jan;97(1):279-85

Livelli di 25(0OH) Vit D e Omeostasi Glicemica /Pressione Arteriosa

Unadjusted Adjusted®

Variable n r o 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.

Journal of Obesity

Ry 7
e

Hindawi Publishing Corporation
Journal of Obesity

Volume 2011, Article ID 495101, 7 pages
doi:10.1155/2011/495101

r=—0.263 P = 0.004

HOMA-IR

25(0H)D (ng/mL)
(a)




Vitamin d deficiency in obese children and its relationship to insulin
resistance and adipokines.

o e - S0 e

Journal of Obesity

‘ J Obes. 2011;2011:495101. doi: 10.1155/2011/495101.

s -

25(0OH) D levels and Adiponectin

Hindawi Publishing Corporation
Journal of Obesity

Volume 2011, Article ID 495101, 7 pages
doi:10.1155/2011/495101

Adiponectin (pg/mL)
1

.‘.,
|

25(OH)D (ng/mL)




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).

JCEM J Clin Endocrinol Metab. 2012 Jun;97(6):1953-61.

L EHDOCRINOLOGY & METABOLISA,

Serum 25(0OH) D and risk of MS development at 5 yr
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25-Hydroxyvitamin D in Obese Youth Across the Spectrum of Glucose
Tolerance From Normal to Prediabetes to Type 2 Diabetes

Diabetes Care. 2013 Jul;36(7):2048-53.

NGT-type 2 IGT-type 2

NGT

IGT

Type 2 diabetes

P

NGT-IGT

diabetes

diabetes

Age (years)

Puberty Tanner Il and 111

Tanner IV and V

Sex
Male
Female

Race
White

~ Black

Season
WS
SF _

Body composition
BMI (kg/m?)

BMI percentile

Fat mass (kg) _
Percent body fat (%)
VAT (cm?)

SAT (cm?)

Metabolic profile .
Fasting glucose (mmol/L)
Fasting insulin (pmol/L)

15 (mmol/kg/min per pmol/L)
First-phase insulin (pmol/L)
Second-phase insulin (pmol/L)

DI (pmol/kg/min)

HbA,. (%)

105

142 20

£ 38(36.2%)
67 (63.8%)

51 (48.6%)
54 (51.4%)

54 (51.4%)

51 (48.6%)

| 45(42.9%)
60 (57.1%)

. 352%53

99.0 (1.0
400 %97

44.1 (7.1)
725 % 356
517.6 * 155.7

5304

213.8 * 109.4

2104
1,157 (967)
1,420 (905)

2230(2,202)

53%0.35

43
143 *24
6 (14%)
37 (86%)

11 (25.6%)
32 (74.4%)

26 (60.5%)
17 (39.5%)

126 (60.5%)

17 (39.5%)

36.6 * 6.5
99.0 (1.2)
420+ 11.2
44.6 (6.7)
80.1 = 34.2
539.5 + 159.3

5.4%05
294.0 + 170.2
1.2(1.6)

1,308(874)
1,783 (1,235)

1,578 (1,481)
5.5+ 0.4

o 27
151 =1.7
3(11.1%)
24 (88.9%)

12 (44.4%)
15 (55.6%)

14 (51.9%)
13 (48.1%)

13 (48.1%)
14 (51.9%)

g5
99.0 (0.5)
40.1 £ 99
43.4(7.3)
89.0 =398
5359 *+ 1389

S 67*13
2448 + 1314

10(L1)

445 (312)

550(713)
504 (463)
6.7 + 0.8

0.104

0.003*

- 0.036*

0.758

0.150

0224
0723

0.540
0.331

0.098

. 0.697

<0.001*

<0.001*

<0.001*

_<0.001*

<0.001*
<0.001*
<0.001*

Vitamin D )
25(OH)D (nmol/L)
25(0OH)D status
~ Deficient

Insufficient
Sufficient

44.8 + 203

70 (66.7%)
25 (23.8%)
10 (9.5%)

395 + 183

35 (81.4%)
6 (14.0%)
2 (4.6%)

448 + 135

16 (59.3%)

0.289

0.277

9(333%)

2(7.4%)

0.004*
0.002*

1.000 _
0073

0.001*

.0.288

e
~ 0.880

0.002*

| <0.001*

<0.001*
<0.001*
<0.001*

<0.001*
0.431
1.000 |
<0.001*
<0.001*
0.004*
<0.001%




Is the Association between Vitamin D and Cardiovascular Disease Risk
Confounded by Obesity? Evidence from the Andhra Pradesh Children
and Parents Study (APCAPS)

'@PLOS ’ Ok PL0S One. 2015 Jun 16;10(6):e0129468
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Effect of moderate-dose vitamin D supplementation on insulin
sensitivity in vitamin D-deficient non-Western immigrants in the
Netherlands: a randomized placebo-controlled trial

'fF The American Journal o

CLINICAL NUTRITION Am J Clin Nutr. 2014 Jul;100(1):152-60
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Effect of moderate-dose vitamin D supplementation on insulin
sensitivity in vitamin D-deficient non-Western immigrants in the
Netherlands: a randomized placebo-controlled trial

ﬂﬂ The American Journal o

CLINICAL NUTRITION Am J Clin Nutr. 2014 Jul;100(1):152-60
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Time (min) at baseline Time (min) after intervention

Insulin (pmol/L)

30 60 90
Time (min) at baseline Time (min) after intervention




No effect of high-dose vitamin D supplementation on glycemic status
or cardiovascular risk factors in subjects with prediabetes

A, : "
&ses Diabetes Care Diabetes Care. 2014 Aug;37(8):2123-31

511 soggetti affettida IFG o IGT

Randomizzati a 20.000Ul/w di vitamina
D o placebo per un anno

End-point: miglioramento del rischio
cardiovascolare e metabolico




No effect of high-dose vitamin D supplementation on glycemic status
or cardiovascular risk factors in subjects with prediabetes

A, : "
&ses Diabetes Care Diabetes Care. 2014 Aug;37(8):2123-31

* Lasomministrazione diVit. D non ha comportato
alcun miglioramento significativo di:

1. HbAx1c
2. HOMA e QUICKI

3. IFG e lIGT

4. PCR

5. Pressione Arteriosa
6

. Assetto lipidico




Effects of combined calcium and vitamin D supplementation on insulin
secretion, insulin sensitivity and [-cell function in multi-ethnic vitamin
D-deficient adults at risk for type 2 diabetes: a pilot randomized,

o’ placebo-controlled trial
G-PLOS | one PL0S One. 2014 Oct 9:9(10):e109607

80 adulti a rischio di diabete e deficit di Vitamina D

35 pazienti hanno assunto Vitamina D (2000-
6000Ul/d) e Calcio (1,2gr/d) per 6 mesi e sono
stati confrontati con 45 pazienti assegnati a
placebo

Obiettivo dello studio: valutare llihfluenza della
vitamina sulla funzione della beta-cellula
pancreatica, azione insulinica, markers
Inflammatori e metabolici




Effects of combined calcium and vitamin D supplementation on insulin
secretion, insulin sensitivity and [-cell function in multi-ethnic vitamin
D-deficient adults at risk for type 2 diabetes: a pilot randomized,

@ PLOS | o

placebo-controlled trial

PLoS One. 2014 Oct 9;9(10):e109607

Baseline

6 months

Mean Change

Pvalue*

(95% CI)

Treatment

Interaction

HOMA2%5'
Treatment (n=34)
Placebo (n=45)
Matsuda index
Treatment (n=33)
Placebo (n=45)
Insulinogenic index, pU/mL/mmol/L ppU/mL pl/mL
Treatment (n=33)
Placebo (n=45)
AUC for C-peptide, nmol/L =120 min
Treatment (n=33)
Placebo (n=43)
Disposition index, nmol/L x120 min¥
Treatment (n=33)
Placebo (n=43)

63.9 (29.0)
55.1 (30.4)

490 (25.8)
405 (25.8)

051 (0.28)
055 (0.23)

410.8 (138.5)
463.8 (132.7)

17 568 (4 936)
16 926 (7 605)

61.1 (25.6)
525 (27.7)

473 (21.5)
393 (22.3)

0.52 (0.25)
0.56 (0.30)

418.0 (123.2)
455.8 (97.3)

17 863 (5 010
16 656 (7 356)

—28(—92 35)
—26(—82 3.0

—1.7(—7.3, 338
—1.2{—5.1, 2.8)

0.01 (—0.07, 0.10)
0.01 (—0.05, 0.06)

7.2 (—14.1, 28.5)
—8.0(—386, 22.7)

295 (—861, 1 451)
—270 (—1 502, 960)

0.01 (0.29)

0.40 (0.37)

0.71 (0.97)

0.90 (0.70)

0.96 (0.10)

0.89 (0.12)

0.47 (0.47)

0,39 (0.710)

0.30 (0.09)

0.11 (0.68)

0.59 (0.87)

0.67 (0.89)

0.75 (0.44)

0.71 (0.31)




Effects of combined calcium and vitamin D supplementation on insulin
secretion, insulin sensitivity and [-cell function in multi-ethnic vitamin
D-deficient adults at risk for type 2 diabetes: a pilot randomized,

@ PLOS | oxe

placebo-controlled trial

PLoS One. 2014 Oct 9;9(10):e109607

Weight, kg
Traatment (n=35}
Placebo (n=45)

WC, cm
Treatment (n=35]
Placebo (n=45)

5BP, mmHg
Treatment (n=35}
Placebo (n=45)

DBP, mmHg
Treatment (n=35)
Placebo (n=45)

Baseline

B5.7 (18.2)
7.9 (1.2

103.0 (11.5)

1084 {153)

120.8 (140)

1268 (121)

73.1 (10.0)
76.8 (8.9)

Mean Change from Baseline (95% Cl)

F value’

& 2 months

—005 {—0.56, 0.46)
069 {031, 1.07)

0.56 {—0.29, 1.42)
084 {—0.01, 1.69)

~0.11 (—4.90, 4,68
~049 (—4.16, 3.19)

—0.11 (—4.15, 3.92)
224 (—067, 5.15)

A 4 months

—003 {—0.75, 0.69)
054 (—0.061.14)

030 {-051, 1.1}
022 (—048 0.93)

091 {—3.73, 5.56)
-1.20 {—5.10, 2.69)

— 046 {— 565, 4.32)
—136 (—393, 1.22)

5 6 months

=002 (—0.79, D.75)
049 (—0.27, 1.25)

—085 (—1.78 0.07)
—05% {(—1.60, 0.42)

244 (—0.95 583)
—218 {—6.16, 1.8B0)

—0.20 {—371, 3.30)
~156 (—433, 1.22)

Time

0.12 [D.47)

Treatment

068 {0.35)

0.38 {0.11}

0.24 {0.23)

Interaction

0.05 {0.29)

0.69 {0.95)

0.68 {0.39)

0.31 {030}




Tabella 1. Studi randomizzati controllati atti a valutare l'efficacia della supplementazione con vitamina D sulle componenti della
sindrome metabolica.

Efficacia della Numero di soggetti arruolati (casi + Paese
vltamlna D* controlli}

Dong 2()10 14 16 44 (23+21

m—“
| Belenchia2013 | 919 | si | 3508+ | = UsA |
| MNader2o4 | 1218 |  No | @ 44@0+29 | @ UsA |
| Javed201s | 1317 [  No [  46@3+2) |  UA |




A 16-week randomized clinical trial of 2000 international units daily
vitamin D3 supplementation in black youth: 25-hydroxyvitamin D,
adiposity, and arterial stiffness

J Clin Endocrinol Metab. 2010 Oct;95(10):4584-91

* 4,9 Adolescenti Afro-Americani, eta media
16.3+1.4 aa

* 24 pazienti hanno assunto 4o00Ul/d di Vitamina
D per 16w e sono stati confrontati con 25
pazienti che hanno assunto 2000Ul/d

* Gli autori hanno valutato: Pressione arteriosa
sistolica (PAS) e diastolica (PAD), Stiffness
arteriosa




A 16-week randomized clinical trial of 2000 international units daily
vitamin D3 supplementation in black youth: 25-hydroxyvitamin D,
adiposity, and arterial stiffness

J Clin Endocrinol Metab. 2010 Oct;95(10):4584-91
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* | pazienti che hanno assunto 4o0Ul/d a 16w
risultavano ancora in parte insufficienti o deficienti




A 16-week randomized clinical trial of 2000 international units daily
vitamin D3 supplementation in black youth: 25-hydroxyvitamin D,
adiposity, and arterial stiffness

J Clin Endocrinol Metab. 2010 Oct;95(10):4584-91

Experimental Time X group
Control (400 IU; n = 17) (2000 1U; n = 18) interaction

Baseline 16 wk Baseline 16 wk P value

Carotid-femoral .38 541 * 0,73
Carotid-radial : 7.83.+ 1.14
Carotid-distal (foot) 5 .64 6.75 + 0.64




Correcting vitamin D insufficiency improves insulin sensitivity in
obese adolescents: a randomized controlled trial

_@The American Journal o

CLINICAL NUTRITIO Am J Clin Nutr. 2013 Apr:97(4):774-81

* 35 pazienti, eta media 14.1+2.8 aa, con BMI>85°pc

* 18 pazienti hanno assunto 4.000Ul/d di Vitamina D
per 6mesi e sono stati confrontati con 17 pazienti

assegnati a placebo

* Scopo dello studio: riduzione dell'insulino-resistenza
(HOMA-IR e QUICKI), dei markers inflammatori (IL-6,
TNF-o, PCR) e delle adipokine (leptina e
adiponectina)




Correcting vitamin D insufficiency improves insulin sensitivity in
obese adolescents: a randomized controlled trial

CLINICAL NUTRITIOI! Am J Clin Nutr. 2013 Apr;97(4): 774-81
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r>=0.098; P=0.127 r*=0.357; P<0.001
0

5 10 15 20 5 10 15 20
Change 25(0H)D (ngimL) Change 25(0HD (ng/mL)

A Deficient (<20 ng/mL) Bnsufficient (20-30 ng/mL)  ®Sufficient (>30 ng/mL)

* Riduzione dell’'Insulino-Resistenza (p=0,033)
* Riduzione del rapporto Leptina/Adiponectina (p=0,045)

* Nessuna riduzione significativa dei markers inflammatori



Effects of vitamin D supplementation on insulin resistance and
cardiometabolic risk factors in children with metabolic syndrome: a
triple-masked controlled trial

The JOURNAL
of PEDIATRICS J Pediatr (Rio J). 2014 Jan-Feb;90(1):28-34
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Effects of vitamin D supplementation on insulin resistance and
cardiometabolic risk factors in children with metabolic syndrome: a
triple-masked controlled trial

The JOURNAL
of PEDIATRICS J Pediatr (Rio J). 2014 Jan-Feb;90(1):28-34

A 12 settimane i casi hanno mostrato:

* Riduzione significativa dei livelli di Trigliceridi
(p=0,02) rispetto ai controlli

* Riduzione dell HOMA-IR (p=0,02)

* Riduzione del rischio cardio-metabolico, espresso
come score cMet (includendo: circonferenza vita,
glicemia basale, HDL, Trigliceridi e pressione
arteriosa media) (p=0,04)

* Nessun miglioramento significativo della PAS, PAD,
Glicemia basale, colesterolo totale e frazionato




Effect of vitamin D3 supplementation on serum 25(OH)D, lipids and
markers of insulin resistance in obese adolescents: a prospective,
randomized, placebo-controlled pilot trial

Horm Res Paediatr. 2014;82(2):107-12

* 44, adolescenti obesi (12-18 aa)

* 20 pazienti hanno assunto 2.000Ul/d di Vitamina
D per 3 mesi e sono stati confrontati con 24
pazienti assegnati a placebo

* Gli autori hanno indagato le variazioni dei livelli
sierici della vitamina e il miglioramento del
profilo metabolico







