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Critically Appraised Topic

KEY QUESTION




» Sono state selezionate 11 Linee Guida di buona qualita
metodologica

Nessuna, tuttavia, fornisce
raccomandazioni circa l'eccessivo intake
vitaminico!

>

La ricerca di Systematic Reviews ha dato esito negativo

A\

Le due revisioni harrative selezionate sono state escluse
perché di bassa qualita metodologica

» L'analisi degli studi primari ha incluso uno studio
osservazionale cross-sectional di buona qualita metodologica
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Vitamin paradox in obesity: Deficiency or excess?

Shi-Sheng Zhow, Da U, Na-Na Chen, Yiming Zhou
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Excess vitamin intake: An unrecognized risk factor for
obesity
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ORjGINAL ARTICLE

Chronic niacin overload may be involved in the increased
prevalence of obesity in US children

Da L, Wu-Ping Sun, Yl-Ming Zhow; Qi-Gul L, Shi-sheng Zhou, Ning Luo, Fu-Ning Bian, Zhi-Gang Zhao,
Ming Gue

Shi-Sheng Zhou, Yiming Zhou



Paradosso vitaminico

O Aumentata attivita di degradazione e di
Immagazzinamento

O Incremento della produzione ROS con conseguente
tossicita cellulare, ipoglicemia reattiva ed insulino-
resistenza

O Interferenza nella degradazione di neurotrasmettitori ed
ormoni

O Modifiche epigenetiche




Le evidenze attualmente disponibili non consentono
di stabilire alcun nesso causale o associazione certa
tra I'eccesso di supplementazione vitaminica e
I'insorgenza di obesita

Raccomandazione:
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Le carenze di micronutrienti del bambino

obeso

* L'enigma della ipovitaminosi D

*t Il paradosso della carenza marziale



Curr Osteoporos Rep (2012) '10:4-15
DOI 10.1007/s11914-011-0094-8
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Vitamin D in the New Millennium
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Curr Osteoporos Rep (2012) 10:4-15
DOI 10.1007/s11914-011-0094-8
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Vitamin D in the New Millennium

Sunil J. Wimalawansa

SERUM 25(OH)D LEVELS
DEFINITION ng/mL nmol/L

<10 <25
10-19  25-49

30-60 75-150
>100 >250



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, Fredenick J. Kaskel. Susan M. Hailpern and Michal L.
Melamed
Pediatrics 2009:124:2362: originally published online August 3. 2009:
DOI: 10.1542/peds.2009-0051
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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, Fredenick J. Kaskel. Susan M. Hailpern and Michal L.
Melamed
Pediatrics 2009:124:2362: originally published online August 3. 2009:
DOI: 10.1542/peds.2009-0051
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PEDIATRICS

OFFICIAL JOURNAL OF THE AMERIC AN ACADEMY OF PEDIATRICS

Prevalence and Associations of 25-Hydroxyvitamin D Deficiency in US Children:
NHANES 2001 -2004
Juhi Kumar. Paul Muntner, Fredenick J. Kaskel. Susan M. Hailpern and Michal L.
Melamed
Pediatrics 2009:124:2362: originally published online August 3. 2009:
DOI: 10.1542/peds.2009-0051

CHARACTERISTICS OF PATIENTS AND 25(0OH)D LEVELS (6275 patients aged 1-21yr)

Characteristic 25 10HID Levels, ngfmL
=730 15—28 =215

Age, mean = SE,y 11.0 03 13002 150+ 03
Female gender; % =+ SE 470 =20 47010 60.0 =20
Race/ethnicity, % * SE

Non-Hispanic white 820 =20 57030 19.0=% 3.0

Mon-Hispanic black 3.0 =04 140*+20 550=%=3.0

Mexican American 11.0x 20 220x30 17030

Other 40 *+10 6007 100 £ 2.0
Country of birth, % = SE

Born in United States 7.0 =09 21.0*x028 89020

Born outside United States 3.0 08 Q0x08 11.0x20
PIR, % = SE

=5.00 19.0 = 20 110+x09 70x20

1.10—-499 64.0 =20 62.0 = 20 52030

0.00—1.00 17.0 = 20 270=*+=20 400 + 3.0
Obese, % = SE

Mo 21.0 1.0 820 %= 1.0 72020

Yes 2.0 1.0 180+ 10 280+ 20
Milk intake, % = SE

Daily 82.0 1.0 76010 56.0 =20

More than once per week 14.0 1.0 18010 280210

Less than once per week 40X 086 60*+086 17.0 =20
Fish eater (n = 3790), % = SE

Yes 26.0 = 20 21020 270+ 3.0

No 74.0 = 20 79.0+20 73.0 3.0
Television and computer use, hours per day, % * SE

None 1.0+ 05 10*+x03 2007

=2h 420+ 20 33010 26.0 = 240

34 h 39.0 =20 40010 34020

=4 h 18.0 =20 26.0 =10 38030




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

Nutrition

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

Different characteristics associated to 25(OH) D status
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| VITAMIN D LEVELS AND OBESITY

|VITAMIN D LEVELS
|VITAMIN D LEVELS ARE A COSEQUENCE OF OBESITY
COULD CAUSE OBESITY

1) Vitamin D is trapped in

1) Vitamin D influences adipose tissue

the adipocytes

differentiation 2) There is a reduction in

hepatic synthesis of
25(0OH) Vit D due to
NAFLD

2) Vitamin D induces the
expression of lypolisis

genes 3) Obese children may

have a more sedentary,
indoor lifestyle




Quale di queste due condizioni
rappresenta il primum movens della
loro associazione?

L'obesita rappresenta la causa e non |'‘effetto di
tale associazione; il tessuto adiposo costituisce
Il sito di deposito della 25(0OH)D che quindi si
trova In concentrazioni ridotte nel siero.
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Vitamina D in eta pediatrica

Sa

| pazienti obesi devono essere
sottoposti a profilassi con vitamina D?

1. Nell'adolescente obeso si consiglia la profilassi con
vitamina D alla dose di 2.000-1.500 Ul/die durante il
periodo compreso tra il termine dell’autunno e I'inizio
della primavera {(novembre-aprile). Nel soggetto
obeso, infatti, per garantire uno stato vitaminico D
adeguato sono necessari apporti di vitamina D 2-3
volte superiori rispetto ai fabbisogni consigliati per
I'eta.



ltaliana di
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Vitamina D in eta pediatrica

2. Negli adolescenti obesi si ribadisce inoltre
I'importanza di promuovere l'esposizione alla
luce solare e I'attivita fisica all’aria aperta
durante il periodo estivo.




THELANCET

Hypoferraemia in obese adolescents

Wenzwl BJ, Stultus HB, Mayer J.

X pReEgR . 3
Lancet(1962,2:327-8 W

Gia agli inizi degli anni 60 alcuni studi epidemiologici
avevano messo in luce una piu alta incidenza di carenza
marziale nei bambini e negli' adolescenti obesi

Serum iron and iron-binding capacity in adolescents.
Comparison of obese and non obese subjects

Seltzer CC, Mayer J.

The American Journal of

Am J Clin Nutr( 1963;13:354-61 CLINICAL NUTRITIO



Overweight Children and Adolescents: A Risk Group for Iron Deficiency

Karen G.'Nead, MD?, Jill S. Halterman, MD, MPHZ; Jeffrey M. Kaczorowski, MD{; Peggy Auinger, MS1§;
and Michael Weitzman, MD1§

Studio basato su dati riguardanti NHANES 111 raccolti tra il 1988 ed il 1994.
Campione costituito da 9698 soggetti di eta compresatrai 2 e i 16 anni.

BMI <85° percentile: normopeso;BMI >85° percentile: sovrappeso (at risk for
overweight); BMI >95° percentile: obesita (overweight).

TABLE 2. Prévalence of Iron Deficiency According to Weighi
Status for Each Age Group aiv] "Oherall

e -
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P

12-16

Mormal welzhi I.5 2 1.5
At risk for ovwertveight 1,7 - 7 1
1 1 -‘ I

Cherweighit

" = 05, comparediwith the normal-weight group, by g ana
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uma Obesity : »r : »
s e Greater prevalence of iron deficiency in overweight
and obese children and adolescents
O Pinhas-Hamiel*, RS Newfield? I:Koren?, Arnon Agm()nz, P Lilos! and M Phillip1

1 Pediatrics Endocrinology and Metabolism, Schneider Children’s Medical Center, Petah-Tikva, Israel; and 2Carmel Medical Center,
Haifa, Israel

International Journal of Obesity (2003) 27, 416-418
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Obesity-Related Hypoferremia Is Not Explained by Differences in
Reported Intake of Heme and Nonheme Iron or Intake of Dietary
Factors that Can Affect Iron Absorption

Carolyn M. Menzie, Lisa B. Yanoff, MD, Blakeley |. Denkinger, MPH, RD, Teresa McHugh,
RN, Nancy G. Sebring, MEd, RD, Karim A. Calis, PharmD, MPH, and Jack A. Yanovski, MD,
PhD

J Am Diet Assoc. 2008 January ; 108(1): 145-148.

Inflammation and iron deficiency in the hypoferremia of obesity

LB Yanoff!, CM Menzie!, B Denkinger2-°, NG Sebring2:°, T McHugh?>, AT Remaley#°, and
JA Yanovskil:©

Int J Obes (Lond). 2007 September ; 31(9): 1412-1419.




Adipose Tissue in Obesity-Related Inflammation and
Insulin Resistance: Ceils, Cytokines, and Chemokines

Thi cells
Ireg cells M1 macrophages

Th2 cells o »—’ ‘ MDSC
M2 magrophages CDS8 T cells
NIDSC ¢ ———mms—EE ¢ T

B ‘.C“.\
Eosinephils Dendritic cells
Neutrophils
11-10 lcpllll

Adiponectin
7Y

&
<

IL:S ( ;

Leptin

MCP-1 S :
’\_/Umcntm and
chemerin

Lean adipose tissue Obese adipose tissue
4=  Insulin sensitivity l Insulin sensitivity

& [ntlammation t Inflammation

—> Negative regulition
=3 Enhanced secretion

—> _Positive regulation

Adipose tissue-resident cells, cytokines, and hormones: role in insulin
sensitivity and inflammation

IS P pition ISRN Inflamm. 2013 Dec 22;2013:139239.



Adipose Tissue in Obesity-Related Inflammation and
Insulin Resistance: Celils, Cytokines, and Chemokines

Adipokine

Leptin

Resistin

IL-8

Distribution

Secretyd pradominanily by WA
to a lesser degree, in
hypothalamus, gastric
epithelium, placenta, and gonads

In rodents, secreted by
adipocytes. In humans, secreted
predominantly by circulating
macrophages and monocytes, to
a lesser degree, by WAT

ressed by macropha;
adipocytes (visceral WAT >
subcutaneous WAT)
One-third of total circulating
levels are expressed
predomingntly byadipocytes,
Also expiressed in macfophages,
sketetal muscle, endothelialcells,
and fibroblasts

Secreted by stromal and vascular
endothelial cells

Sectted by sdipocytes{iisceral
WAT > subcutandous WATY and

mactophages

Chemerin

Vaspin

ISRN Inflammation

Secreted midinly by adipocytes
and macrophages

Secreted by adipocytes,
macrophages, and hepatocytes

Secreted dipose tissue

Expressed by WAT

Secreted by macrophages within
the stromal vascular fraction

Expressed in liver, muscle; YWAT,
Hone marrow, and lytEPhuc

In rodents and humans,
expressed in placenta and WAT

Sﬂl;h‘\l by WAT, hypothatamus,
~panCreatic isiots, and skin

Function

Regulates energy intake, expenditure
and feeding bebavior. Also regulates
stordge of fal and ingolin signaling

Implicated in glucdse metabolism, in
the reguliation of neoglucogenesis and
Insulin resistance in rodents ™More
proinflammatory role in humans

Affects insulin and glucose
matabolisny: Provokesnsulin
fesistance and stimulatestipolysis

Controversial role in the development
of Insulin resistance. Affects glucose
metabolism

Homeostatic Immune cytokine. Ajso
regulates body weight, adipose lissue
mass and function, and insulin
signali

Neutrophll chemotaxis

Role in macrophages chemotaxis and
thermogepiesls

Alfedts insulin sensitivity, hepatic
witicose output, and st insulin
signaling

Affects insulin sénsitivity and increases
macrophage recruitment in ddipose
tigsae and inflammation

Patent inhibitor of fibrinolytie,pathway

Inteferes with Insalin signaling in
muscle

Role in insulin sensitivity, insulin
secretion and inflammatory propertisd

Regulates adipocyte development and
metabolic function

Improves insulin sensitivity

Increased in obesity

Ingreased. in wiouse models of obesity.
Increased in human obesity and
corredated with BMI and decreased
with weight loss

Increased circulating concentrations in
mouse mosiels of obesity. [ngreased in
human obesity and correlated with
insulin resistance in diabetic patients

ased in mouse mo
Increased in human obesity and
correfated with BMI

Increased circulating levels in human
obksesubiects and correlated with
adiposity and reduged with weight loss
Increased in plasma of T2D patients

Increased in morbidly obese subjects

Incréased Tn obgse subjects and related
1o fat mass and TNF-a levels

Inéfeased in obese mice. Increased in

human obesity and predictive of T2D

Increased circulating levels in obgse’
subjects and correlated with BMEand
insulin resistance

Increased in mouse model4of obesity.
Increased in T2D subjects

Increased in human obesity and T2D
subjects

Circulating levels are higher in obese

insulin-resistant individuals than ta
obese insulin-sensitive and decreased
after a 4-week period on low-calorie
et

Increased in o
with visceral adiposity-in humans
Inéreased circulating devels in obese
and 12D patients and'correlated with
body fat, glugose, and tipid metabolism

Incrgased in obesity amd T2D patients

fty and correfates

Adipokines increased in
obesity

ISRN Inflamm. 2013 Dec 22;2013:1.39239.



Adipose Tissue in Obesity-Related Inflammation and
Insulin Resistance: Ceils, Cytokines, and Chemokines

Adipokine _ Distribution 7 Function 7 Decreased in obesity

Decreased in mouse models of obesity.
Decreased in human obesit¥and
correlated negatively with BML
Incréased after weight loss

Insulin sensitizing effect. Improves
insulin resistance and glucose
metabolism

3 4. Only secreted by adipose tissue.

Adiponectin Y e
Lower production in men

Secreted by monocytes,

macrophages, dendritic cells, and B

and T cells

Improves insulin sensitivity and glucose Attenuated in T2D patients and
transport increased with weight loss

Decreased circulating levels in obese
Expressedin heart, lungs, ovary, Improveglucese uptake in human subjects. Indimpaired glucose tolerant
Omentin and placenta and predominantly adipocytes and has an anti-inflammatory  (IGT) and subjects with T2D,
produced by WAT effect circulating levels are lower those when
compared with matched controls

Adipokines decreased in obesity

IS P pition ISRN Inflamm. 2013 Dec 22;2013:139239.
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Fe-oxidase

Ferroportin

Bone marrow

D Erythroblast
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Fe-oxidase
Stored ferroportin E throcytes




Epcidina

« Ormone peptidico prodotto dal fegato che regola I'omeostasi del
ferro.

» Costituita da una proteina di 25 aminoacidi ottenuta mediante il
clivaggio di un grosso precursore, la proepcidina.

Macrophage

Ferroportin

Lysosomes
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L'inattivazione del gene dell’epcidina nel topo é associata ad un severo
sovraccarico di ferro.

Al contrario, l’eccessiva espressione del gene determina carenza di ferro.

La sintesi di epcidina da parte del fegato é inibita dall’ipossia e dalla
eritropoiesi inefficace ed e indotta dall’infiammazione.

La produzione di epcidina nell’'infiammazione sembra mediata dall’azione
dell’lL-6, che e grado di stimolarne la produzione in vitro in cellule

epatiche umane HuH7.

. waliana o



Leptin Increases the Expression of the Iron
Regulatory Hormone Hepcidin in HuH?7

Human Hepatoma Cells'-?

Bomee Chung, Pavle Matak, Andrew T. McKie, and Paul Sharp*

L’incubazione con leptina determina un rapido incremento dei livelli
di epcidina (sia sottoforma di RNA messaggero che di proteina) nelle
cellule epatiche umane HuH?7 in coltura.

La leptina come I’IL-6 agisce attivando il fattore di trascrizione
STATS.

L’esposizione alla leptina produce anche un notevole incremento dei
livelli di STATS3 fosforilata (p-STAT3).

Sia I’IL-6 che la leptina stimolano la sintesi di epcidina mediante
I’attivazione del medesimo pathway di segnale intracellulare
JAK/STAT.




Nei  bambini  obesi I’epcidina  sierica risulta  essere

significativamente piu elevata rispetto ai normopeso.

Esiste una diretta correlazione tra I’aumento delle concentrazioni

[ ]
e

~diepcidina e quelle di leptina. 0
‘ o ?"i
.

Nei pazienti obesi, [aumentata produzione di epcidina, Iﬁé’:
verosimilmente mediata dalla leptina, rappresenta I’anello di

congiunzione tra obesita ed alterato stato marziale.
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E. Miraglia del _)JJCJJCj et al. J Clin Endocrinol Metab. Oct, 2009




Le carenze di micronutrienti del bambino

obeso

#t La ipovitaminosi D e la carenza marziale
possono essere conseguenza deli’obesita.

" La supplementazione con vitamina D o con
Ferro (anche se utili) non sono risolutive di
tali problemi. Determinante, invece, ¢ la
perdita di peso.
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