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Obesita’ e sindrome metabolica

Perche tanto interesse ?




Thirty-year persistence of obesity after presentation
to a pediatric obesity clinic
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Table V. Persistence of childhood obesity into adulthood: A review of published studies. Abbreviations: M, male; F, female; W, weight; RW, relative weight, TSF, miceps
skinfold; other abbreviations as in Table 1.

Owverweight children, Dyagnosis of Age at baseline Follow-up Adult overweight Adult obesity
all (M/EF) overweight {years) {years) { %) %)
Abraham ét al. (1971) 21 (NA/NA) RWt = 120% 9-13 29 46 63 NA
Charney et al. {1976) NA (NANA) Wi=090th percentile 0.1-0.5 20-30 36 NA
Stark et al. (1981) 203 (70/133) BEWr=120% 7 19 M 43F 41 NA
Garn and LaVelle (1985) 16 (NANA) TSF = 85th percentile 0.5-5 20-25 26 NA
Rolland-Cachera et al. (1987) 46 (NAMNA) BMI = 75th percennle 1 17-24 41 NA
Muossberg (1989) 504 (NAMNA) REWr=1 SDS NA 40 MNA 47
Must er al. (1992) 85 (32/53) BMI > 75th percentile 13-18 5366 52 NA
DiPietro et al. {1994 504 (233/271) BMI — cut-off NA 2 months—16 years 40 100 M 13F 167t
Snnvasan et al. (1996) 191 (NAMNA) BMLI = 75th percentile 13-17 12-14 58 NA
Power et al. {1997) 3068 (2323/1645) BMI = 95th percentile i 26 MBOF 70 M38F 44
Togashi er al. (2002) 276 (176/100) RWir=>120% 6—-15 12 55 NA
Freedman er al. (2005a) White M 124 BMI = 95th percentile 514 17 White M BO White M 71
Black M 50 BMI1 = 95th percentile Black M 89 Black M 82
White F 126 BMI = 95th percentile White F 90 White F 65
Black F 95 BMI = 95th percentile Black F 95 Black F 84
Freedman et al. (2005h) 123 (51/72) BMI = 05th percentile 0-11 17 NA M76F 78
Field et al. (20035) 103 (44/59) BMI > 85th percentile 8-15 812 75 NA
Viner and Cole (20068) 467 (NAMNA) BMI > 95th percentile 16 14 NA 61}
Deshmukh-Taskar er al. {2006) 208 (NANA) BMI > 85th percentile a-11 8-26 22 NA
Juonala et al. {2006) 211 (NAMNA) BMI = 80th percentile 3-0 21 MNA 27
220 (NANA) BMI = 80th percentile 12-18 21 NA 43
Thompson et al. (2007) 122 (0f122) BMI = 95th percentile =] 12-14 71 NA

*RWr> 1 SDS.
YBMI = 29 kg/m®,

{Selfreported BMI > 28.5 kgim®.
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....In detalil, 9% of the women were
underweight (n=20), 40% normal
weight (n=91), 34% overweight

(n=77), and 16% obese (n=306).....




Overweight, Obesity, and Mortality in a Large Prospective
Cohort of Persons 50 to 71 Years Old

Kenneth F. Adams, Ph.D., Arthur Schatzkin, M.D., Tamara B. Harris, M.D., Victor Kipnis, Ph.D,,
Traci Mouw, M.P.H., Rachel Ballard-Barbash, M.D., Albert Hollenbeck, Ph.D., and Michael F. Leitzmann, M.D.
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Childhood Body-Mass Index and the Risk of Coronary Heart
Disease in Adulthood

Jennifer L. Baker, Ph.D., Lina W. Olsen, Ph.D., and Thorkild |.A. Serensen, M.D., Dr.Med.Sci.

N Engl J Med 2007
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Figure 1. Body-Mass Index (BMI) in Childhood and the Risk of Coronary Heart Disease (CHD) in Adulthood.

The graphs depict the association between childhood BMI and the risk of having a CHD event (nonfatal or fatal) in
adulthood. Hazard ratios and 95% confidence intervals are given for a 1-unit increase in BMI z score at each age
from 7 to 13 years. The data are from 139,857 boys (Panel A) and 136,978 girls (Panel B) in the Copenhagen School
Health Records Cohort. The associations were linear within each age, since trend tests resulted in the rejection of
the alternative of nonlinearity modeled as a restricted cubic spline with five knots (all P values =0.15).




Most adults in the UK are already overweight. Modern living ensures
every generation is heavier than the last — 'Passive Obesity’.

By 2050 60% of men and 50% of women could be clinically obese.
Without action, obesity-related diseases are estimated to cost society

£49.9 billion per year.

The obesity epidemic cannot be prevented by individual action alone
and demands a societal approach.

Tackling obesity requires far greater change than anything tried so far,
and at multiple levels: personal, family, community and national.

Preventing obesity is a societal challenge, similar to climate change. It requires
partnership between government, science, business and civil society.
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METABOLIC SYNDROME
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Figure 2—Factor structure of the metabolic syndrome. Adapted with permission from Shen et al.
(150,




The Metabolic Syndrome

Proposed definitions

WHO (1998)

(IFG or IGT or diabetes) and/or IR
+ 2 or more of :

« Waist-hip ratio > 0.85 (F) or >0.9 (M)
and/or BMI >30Kg/m?

* Triglycerides 2150 mg/d| and/or
HDL- C<35 mg/dl (F) or <39 mg/dl (M)

* Blood pressure 2140/90 mmHg
e Microalbuminuria: urinary albumin

excretion rate 220ug/min or
albumin/creatinine ratio 2 20 mg/g

NCEP ATP IIl (2001)

3 or more of;:

« Abdominal obesity: waist
circumference

>88cm (F) or 102 cm (M)
* Triglycerides 2 150 mg/dl

 HDL cholesterol <50 mg/dl (F) or
<40 mg/dl (M)

* Blood pressure 2 130/85 mmHg

» Fasting plasma glucose 2110 mg/dl



METABOLIC SYNDROME

| glycemia ATP Il OMS
I triglycerids
| HDL-C YES NO

| insulinaemia
| HDL-C NO YES
Obesity




METABOLIC SYNDROME

Summary of concerns :

e Criteria are ambiguous or incomplete. Rationale
for thresholds are ill defined

e Value of including diabetes in the definition is
guestionable

* Insulin resistance as the unifying etiology Is
uncertain

* No clear basis for including/excluding other CVD
risk factors

 CVD risk value is variable and dependent on the
specific risks factor present

Joint Statement American Diabetes Asociation and
European Association for the Study of Diabetes



METABOLIC SYNDROME

he CVD risk associated with the
“syndrome” appears to be no greater the
the sum of its parts

Treatment of the syndrome is no different
than the treatment for each of its
components

The medical value of diagnosing the
syndrome Is unclear

Diabetes Care 2005



METABOLIC SYNDROME

....rather than discussing the pros and cons
of the various definition, | believe it more
useful to cease debating their relative
benefits, focusing Iin the future on
adressing the many unresolved Issues
concerning the role of insulin resistance
and associated abnormalities in human
disease...

G.Reaven Circulation 2005




METABOLIC SYNDROME

Box 2. Abnormalities associated with insulin resistance/
compensatory hyperinsulinemia

* Some degree of glucose intolerance
Impaired fasting glucose
Impaired glucose tolerance
* Dyslipidemia
I Triglycerides
| HDL-C
| LDL-particle diameter (small, dense LDL particles)
I Postprandial accumulation of triglyceride (TG)-rich
lipoproteins
+ Endothelial dysfunction
I Mononuclear cell adhesion
I Plasma concentration of cellular adhesion molecules
I Plasma concentration of asymmetric dimethylarginine
| Endothelial-dependent vasodilatation
¢ Procoagulant factors
I Plasminogen activator inhibitor-1
T Fibrinogen
* Hemodynamic changes
I Sympathetic nervous system activity
I Renal sodium retention
¢ Markers of inflammation
I C-reactive protein, white blood cells, etc.
¢ Abnormal uric acid metabolism
I Plasma uric acid concentration
+ Increased testosterone secretion (ovary)
e Sleep-disordered breathing

ENDOCRINCLOGY
AND METABCLISM

CUNECS
Endocrimal Meth Cin N Am OF MORTH AMERICA
1L ) L0 ST

The metabolic syndrome or the insulin

resistance syndrome? Different names.

different concepts, and different goals
Grerald Reaven, MD

Divishote of Cardiovascdar Medicine, Stafood Ut ersity Sefiool of Medicine
FALK CFRC 10 Pasesr Deive, Susford, ©A 94505, US4



METABOLIC SYNDROME

Box 3. Clinical syndromes associated with insulin resistance

Type 2 diabetes
Cardiovascular disease
Essential hypertension
Polycystic ovary syndrome
Monalcoholic fatty liver disease
Certain forms of cancer

Sleep apnea

ENDOCRINGLOGY
AMND METABOLISM

CUNECS
Endocrimal Meth Cin N Am OF MORTH AMERICA
1L ) L0 ST

The metabolic syndrome or the insulin

resistance syndrome? Different names.

different concepts, and different goals
Grerald Reaven, MD

i o of Ciardtovasmlar Medicine, Stmgord Usiversity Sehiool of Medicie
FALK CFRC 10 Pasesr Deive, Susford, ©A 94505, US4




METABOLIC SYNDROME

Current concepts of the metabolic syndrome represent the
confluence of two merging streams of research. On the one hand,
the metabolic syndrome is viewed by some investigators as
representing largely the metabolic complications of obesity. Without
doubt, obesity itself is a major underlying risk factor for both CVD
and type 2 diabetes.

It is accompanied by a variety of metabolic aberrations (risk factors)
that more directly produce these two clinical outcomes.

5 Scott M. Grundy, MD, PhD ENDOCRINOLOGY
5 ARD METABOLISM
e _ CUNICS
Ei'ﬁf:;i?}i Endocnnol Metab Chn N Am OF MORTH AMERIC A

33 (200 ) ax—xa

Preflace

Metabolic Syndrome: Part 1



METABOLIC SYNDROME

Another view holds that insulin resistance

IS the major underlying risk factor for the
metabolic syndrome.

Scott M. Grundy, MD, PhD ENDOCRINOLOGY
AND METABOLISM
CUMICS
OF MORTH AMERICA

Preflace

Metabolic Syndrome: Part 1



METABOLIC SYNDROME

Defining the Metabolic Syndrome in Children and Adolescents:
Will the Real Definition Please Stand Up?

EarL 5, Forp, MDD, MPH, ano CHacvars L, MDD, PHD

In contrast to the definitions of the metabolic syndrome in adults, no standard definition
for use in pediatric populations exists.

Definitions in Current Use

We found at least 27 articles with 46 definitions of the
metabolic syndrome, most of them unique (Table I; available

at www.jpeds.com).' "

A Pedtotry 20008:152:1640-4)



METABOLIC SYNDROME

Table 2. The IDF definition of the at risk group and metabolic syndrome in children and adolescents

Age group (years) Obesity (WC) Triglycerides HDOL-C Blood pressure Glucose
B—=2101 =90 percentile
10-<16 =80" percentile or adult =17 mmal/L =< 1.03 mmaol/L Systolic BP =130 or FPG =5.6 mmaol/L
cut-off if lower (=150 mg/dL) (=40 mg/dL) diastolic BPF =85 (100 mg/dL)** or
mm Hg known T2DM
16+ (Adult WC = 94cm for Europid  =1.7 mmol/L =21.03mmol/L Systolic BP =130 or FPG =5.6 mmol/L
criteria) males and > 80cm for (=150 mag/dL) or (=40 mg/dL) in males diastolic BF =85 (100 mg/dL)** or
Europid females, with specific treatment for and = 1.28mmol/L mm Hg or treatment of  known T2DM
ethnic-specific values high triglycerides (<50 mg/dL) in females, previously diagnosed
for other groups®) or specific treatment for  hypertension
low HOL

BP: blood pressure; HOL-C, high-density lipoprotein cholesterol; FPG, fasting plasma glucose; IDF, International Diabetes Federation; T2DM, type 2 diabetes mellitus;
WC, waist circumference.

*For those of South and South-East Asian, Japanese, and ethnic South and Central American origin, the cutoffs should be =90 cm for men, and >80 cm for women. The
IDF Consensus group recognise that there are ethnic, gender and age differences but research is still needed on outcomes to establish risk.

fMetabolic syndrome cannot be diagnosed, but further measurements should be made if there is a family history of metabolic syndrome, T2DM, dyslipidemia,
cardiovascular disease, hypertension and/or ocbesity.

**For clinical purposes, but not for diagnosing the MetS, if FPG 5.6-6.9 mmol/L (100-125 mg/dl) and not known to have diabetes, an oral glucose tolerance test should
be performed.

Diagnosing the metabolic syndrome requires the presence of central chesity plus any two of the other four factors.

Consensus Group IDF Ped Diab 2007
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PEDIATRIC HIGHLIGHT

Metabolic risk-factor clustering estimation in children:
to draw a line across pediatric metabolic syndrome

P Brambilla’, I Lissau®, C-E Flodmark®, LA Moreno®, K Widhalm®, M Wabitsch® and A Pietrobelli’®

Table 2 Major and minor concerns for the adoption of the adult metabolic syndrome definition in children and adolescents

Majfor

Minor

Mot enough evidence from longitudinal studies on the additional health risk of

M5 to obesity
Mo information on family and individual history

Mo inclusion of fasting insulin level as an early marker of glucose homeostasis /

metabolism disturbances

Mo estimation of adipose tissue related hormones/biomarkers < g—
Mo estimation of pubertal status

Mo available age-, gender- or race-specific reference values for all
characteristics

Low sensitivity and specificity of obesity criteria (BMI andjor WC) in obese
subjects

Equivalent value given to different items

Mo evidence on the cumulative health-related risk associated with the number

of criteria
Mo specific treatment for the WS
D2 considered a risk-factor instead of an established disease

Mot enough information on tracking and long-term risk from childhood into
adulthood

Mo inclusion of ‘low-grade inflammation” markers

Mo information on non-alcoholic fatty liver disease

Mo information on environmental risk factors

Abbreviations: BMI, body mass index; DMZ, diabetes mellitus type 2; M5, metabolic syndrome; WC, waist circumference.
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ATHEROSCLEROSIS

Atheroscleross 189 (20065 401407

wiww.elsevier.com/locate/atherosclerosis

Adiponectin is a candidate marker of metabolic syndrome in
obese children and adolescents

Luisa Gilardini !, Philip G. McTernan® !, Andrea Girola®, Nancy F. da Silva®,
Luisella Alberti®, Sudhesh Kumar®, Cecilia Invitti ™*

Table 4
Univariate logistic regression analysis with the metabolic syndrome as
dependent variahle

Table 2 OR Q5% CI p-value
Serum levels of inflammatory markers in obese children and adolescents Age, years 114 0.91-127 0.412
with and without the metabolic syndrome (MS) after adjustment for standard Sex 1.65 0.77-3.26 0'2]_[:'
deviation score of BMI and sex Puberty 123 0.89-1.53 0.268
Waist, cm 1. 0.99-1.08 0.137
With the MS a=40 Without the M5 p-value SDS BMI 426 208-8.43 =00.000]
{50% males) =122 (3%% males) Adiponectin = median value® 10.71 2.97-38.99 <(0.0001
- - - Uric acid > median value® 552 2.13-1427 <0.0001
Adiponectin, pg/ml 7.5 £ 098 10.8 £ 046 0.01 PAL-1 = median value® 294 1.12-7.49 <005
IL-18, pg/ml JBE4 £ 39.0 2476+ 144 0.001 IL-18 = median value® 271 0.76-9.66 0.123
log-PAL-1. ng/ml 234+ 007 201+ 004 0.001 CRP = median value® 1.82 0.84-4.01 0.131
Uric acid, mg/dl 6702 0.2+ 0.1 (0.001 Fibrinogen = median value?® 112 0.52-225 0.823
log-CRP. mg/dl —0.44 + 0.04 —0.34 £ 0.06 NS Median values: adiponectin: 9 pg/ml; uric acid: 6.3 mg/dl; PAL-1: 164 ng/ml;
Fibrinogen, mg/dl 4007 + 690 3964+ 753 NS IL-18: 222.6 pg/ml; CRP: 0.4 mg/dl; fibrinogen: 397 mg/dl.

T
Data are expressed as mean & 5.E.M. Adjusted for age and sex.
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PEDIATRIC HIGHLIGHT

Metabolic risk-factor clustering estimation in children:
to draw a line across pediatric metabolic syndrome

P Brambilla’, I Lissau®, C-E Flodmark®, LA Moreno®, K Widhalm®, M Wabitsch® and A Pietrobelli’®

Table 2 Major and minor concerns for the adoption of the adult metabolic syndrome definition in children and adolescents

Majfor

Minor

~~

Mot enough evidence from longitudinal studies on the additional health risk of

M5 to obesity
Mo information on family and individual history

Mo inclusion of fasting insulin level as an early marker of glucose homeostasis /

metabolism disturbances

Mo estimation of adipose tissue related hormones/biomarkers

Mo estimation of pubertal status

Mo available age-, gender- or race-specific reference values for all
characteristics

Low sensitivity and specificity of obesity criteria (BMI andjor WC) in obese
subjects

Equivalent value given to different items

Mo evidence on the cumulative health-related risk associated with the number

of criteria
Mo specific treatment for the WS
D2 considered a risk-factor instead of an established disease

Mot enough information on tracking and long-term risk from childhood into
adulthood

Mo inclusion of ‘low-grade inflammation” markers

Mo information on non-alcoholic fatty liver disease

Mo information on environmental risk factors

Abbreviations: BMI, body mass index; DMZ, diabetes mellitus type 2; M5, metabolic syndrome; WC, waist circumference.



METABOLIC SYNDROME

Improvement of Glucose Homeostasis After Weight Loss in Obese Children
Nicola Santoro. Michele Di Nardo, Alessandra Amato. Laura Perrone and Emanuele
Miraglia del Giudice
Pediatrics 2005:115:1441

TAEBLE 1. Baseline and Follow-up Features of the Subjects Who Reversed Their IGT

Baseline Follow-up A F P
2-h glucose, mg/dL 1485+ 73 1155 +13.2 —33 £ 155 6.8 =001
SD score BMI RO +109 34+12 -16=+1.0 3.3 01
Insulin, mU/L 377 +236 WR+RT —00+32 1.2 2
IR-HOMA 7O +40 RO+ 32 -20=x+42 1.2 2

All the variables were log transformed and compared at baseline and follow-up by using the general linear model. When insulin and

insulin resistance (calculated by using the homeostasis model assessment [IR-HOMA]) were compared, gender, age, and pubertal stage
were used as covariates. All data are shown as geometric means and deviation scores.
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Overweight In bath
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Figure. Parental diabetes and overweight in both childhood and

adultheod. Adult metabolic syndrome and tvpe 2 diabetes by pediatric
metabolic syndrome status,

Metabolic Syndrome in Childhood Predicts Adult Metabolic Syndrome and
Type 2 Diabetes Mellitus 25 to 30 Years Later

JoHM A, MORRISON, PHD, LsA ARONSON FRIEDMAN, SCM, FING WANG, PHD, AND CHARLES |, GLUECK, MD

(J Pediatyr 20005; 132:201-6)
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PEDIATRIC HIGHLIGHT

Metabolic risk-factor clustering estimation in children:
to draw a line across pediatric metabolic syndrome

P Brambilla’, I Lissau®, C-E Flodmark®, LA Moreno®, K Widhalm®, M Wabitsch® and A Pietrobelli’®

Table 2 Major and minor concerns for the adoption of the adult metabolic syndrome definition in children and adolescents

Majfor

Minor

Mot enough evidence from longitudinal studies on the additional health risk of

M5 to obesity
Mo information on family and individual history

Mo inclusion of fasting insulin level as an early marker of glucose homeostasis /

metabolism disturbances

Mo estimation of adipose tissue related hormones/biomarkers

Mo estimation of pubertal status

Mo available age-, gender- or race-specific reference values for all
characteristics

Low sensitivity and specificity of obesity criteria (BMI andjor WC) in obese
subjects

Equivalent value given to different items

Mo evidence on the cumulative health-related risk associated with the number

of criteria
Mo specific treatment for the WS
D2 considered a risk-factor instead of an established disease

Mot enough information on tracking and long-term risk from childhood into
adulthood

Mo inclusion of ‘low-grade inflammation” markers
Mo information on non-alcoholic fatty liver disease

i —

Mo information on environmental risk factors

Abbreviations: BMI, body mass index; DMZ, diabetes mellitus type 2; M5, metabolic syndrome; WC, waist circumference.



Nontraditional Cardiovascular Risk Factors in
Pediatric Metabolic Syndrome

Mo. of metabelic syndrome factors

0(n=179%) | {(n=6&1) 2(n =52) =3 (n = 44) P value**
Demographic
Age (yrs) 15.3 [18] 14.8 [3.0] 14.2 [3.0] 14.9 [1.9] 1594
Sext (M/F) S4%/46 % I0NTO% I3WETH 30%T0% 052
BMI fkgim®) 2000 [3.07 217 [3.7] 249 [58] 30,0 [4.6] <, 0001
Wvaist circumnferance {com) 74.0[7.7] 76.9 [9.0] B33 [11.9] 97.2[9.8] <0001
% body fat (%) 20.8104] 2821109 330 [13.0] 429 [2.1] <, 0001
Traditional CV risk factors
Ever smoker (% Yes) 57% 61% 50% 55% 0.7142
Systolic BP (mm Hg) 105.5 [10.3] 108.0 [10.0] 108.4 [10.9] H7.2[123] <0001
Diastalic BP (mm Hg) 58.3 [B.6] 59.7 [8.7] &60.1 [2.9] 64.2 [12.8] 0030
HDL {mmal’L) 149 [0.18] 124 [0.23] .15 [0.18] .04 [0.17] <0001
Triglycarides (mmalil) 0.74 [0.17] 0.98 [0.34]) 1.36 [0.54] 1.73 [0.68] <0001
LDL {mmaol/L) 191 [0.54] 211 [0.55] 214 [0.48] 21.38 [0.56] <0001
Fasting insulin {pmaliL) &7.0 [47-93] 87.0 [68-109] 1205 [91-167] I185.0 [133-272] <20.0001
HOMA-IR 21 [16-29] 27 [1.3-3.6] 40 [17-53] 6.9 [44-99] =, 0001
FBG jmmol/L) 5.2 [4.9-54] 5.2 [4.9-5.5) 54 [5.1-57] 5.6 [5.3-6.0] <0001
2-hr pc BG (mmal/L) 4.6 [38-5.5] 5.3 [4.4-5.9] 56 [49-63] 6.4 [4.8-7.5] -, 0001
Montraditional bio-markers
" CRP {mglL) 0.24 [0-0.9] 051 [0.2-2.4] 0.59 [0.3-3.6] 1.45 [0.9-4.0] -, 0001
IL-& {ngfL) 0.54 [0.3-0.9] 0.60 [0.4-1.1] 0.84 [0.4-1.2] 0.77 [0.5-1.3] L0005
SA8 (mg/L) 5.1 [3.2-8.4] 58 [3.4-48.6) 5.7 [+1-10.2] 7.1 [46-11.6] 0458
Adiponectin (pgmL) 19.6 [9.2] 182 [7.5] 160 [7.0] 14.9 [6.8] 0006
Leptn {ngimL}) 3T [21-99] 10.7 [6.2-159] 1.8 [7.2-15.5] 25.4 [17-31.5) <0001
apoB (mgidl) Q.78 [0.17] 0.84 [0.18] 0.92 [017] 1.0+ [0.24] <, 0001
apoil (gL) 1.55 [0.18] 142 [0.23] 1.39 [0.20] 1.36 [0.17] <0001
apoBAl Q.50 [0.10] Q.60 [0.14] 0.68 [015] 077 [0.7] <, 0001

The non traditional risk factors CRP, adiponectin, leptin and apoB:apoAl were
strongly correlated with the traditional cardiovascular risk factors

Retnakaran R et al, J Pediatr 2006
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PEDIATRIC HIGHLIGHT

Metabolic risk-factor clustering estimation in children:
to draw a line across pediatric metabolic syndrome

P Brambilla®, I Lissau®, C-E Flodmark®, LA Moreno®, K Widhalm®, M Wabitsch® and A Pietrobelli™®

Table 4 MIRACLE of those items for which there is strong enough evidence for a clear definition

ltems Definition or risk criteria Reference
Family history
Early cardiovascular diseases One relative with cardiovascular disease <55 years (man) or Kavey et al®
=65 years (woman)
D2 One first-degree relative affected Speise et ol
Hypertension One first-degree relative affected Mational High Blood Pressure Education Program Working

Group on High Blood Pressure in Children and Adolescents™
Individual history

Small for gestational age Birth weight for length = 10th percentile for gender and Boney et al*®
gestational age
Ethnic origin Indo-Asians, Hispanics; African-Americans Speise et ol ™"

Ciinical features

BhAI BMI corresponding to adult value of = 30kg/m® Cole et ol ™

Waist circumference =90th percentile age, gender, ethnic-specific Fernandez et ol **

Hypertension Systolic or diastolic BF =95th percentile age, gender and Mational High Blood Pressure Education Program Working
height-specific Group on High Blood Pressure in Children and Adolescents™

Acanthosis nigricans One lesion Kobaissi et al '™

Metabolic abnormalities

IGT or DM 2 IGT: fasting glucose 100-126 mg/dl or gluccse at 120 min. World Health Organization Department of Moncommunicable
140-200 mg/dl; DM2: fasting glucose =126ma/dl or glucose  Disease Sunveillance®
at 120min. =200mg/dl

Total risk estimation

Abbreviations: DM2, diabetes mellitus type Z; BMI, body mass index; BP, blood pressure; 1GT, impaired glucose tolerance; MIRACLE, metabolic individual risk factor
and clustering estimation.
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As to the fate of metabolic

syndrome, whether it will continue

to dominate our thinking or will be laid
to “requiescat in pace”, only time will
tell.

E. Goodman J Pediatr 2006



Obesity in children. Part 1:
Epidemiology, measurement, risk

factors, and screening
Ruth R Kipping,' Russell Jago,” Debbie A Lawlor'®

Table 2| Minimum estimated numbers of childrenin EuropeanUnion in 2006 with obesity related
disease indicators. Agerange 5-17.9, unless shown atherwise””

Lowest estimated numberof obese

Lowest estimated prevalence in children affected in EU 25
Obesity related disease obese children (%) countries
Raised trighcerdes 21.5 1,08 million
Raised total cholesterol 221 1.12 millian
High low d ensity lipoprotein 18.% 0,56 million
chaolestenl
Low high density lipoprotein 18.7 0,95 million
Hypertension 218 1.11 millian
Impaired glucose tolerance 8.4 0,42 millian
Hyperinsulinaemia 33.9 1.72 million
Type 2 diabetes 0.5 27 000
Metabolicsyndrome (3« rnisk factors)® 23.9 1.21 millian
Metabolicsyndrome (4« risk factors)® 4.6 (.13 millian
(age 10-17.%years)
Hepatic steatosis 279 142 millian
Raised aminotransferase 128 0.65 million

*Risk factors for the metabolic syndrome were hypertension, central adiposity, low concentrations of blood high
density lipoprotein cholesterol, raised blood triglycerides, raised blood glucose concentrations.
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Prevention and Treatment of Pediatric Obesity: An Endocrine Society Clinical Practice
Guideline Based on Expert Opinion

G. P. August et al

TABLE 1. SCEEENING TESTS FOR THE MORE COMMOXN OBESITY CO-MOREBIDITIES

C o-morhidity Case Deteciion Tests (Abnormal Values®)
Pre-diahetes

1) Impaired fasting plasma ghacose Fasting plasma glucose (=100 mg/dl]),
(Vernfy fasting status)

JCEM 2) Impaired glucose tolerance (1f OGTT 15 used) 2 br glucose =140 but =200

First published

ah ead Of p I‘i Nt Diabetes mellitus Fasting plasma glucose =126 mg/dL, or random value
=200 ma/dl
September 9, 2008 (if OGTT used. 2 hr glucose =200)

If asymptomatic, must have repeat abnormal values on
another occasion
Dryslipidemia Fasting (12-14 hours) lipids—
Triglveerides =110 mg/dL (757 percentile); =160
mg/dL (90 percentile)
LDL cholesterol =110 mg/dL (75 percentile); =130
mg/dL IZQIZIE percentils)
Total cholesterol =180 me/dL (752 percentile); =200
mg/dL {QCI‘E percentils)
HDL cholesterel =35 mg/dL (10* percentile); =40
mg/dL 25% percentils)

(76 ==
Hypertension Blood pressure =90% percentile (standardized according
to sex. age, and height percentile)
17
Mon-aleoholic fatty liver Alamne apunotransferaze (ALT) =2 5D above the mean

for the laboratory

® To convert mg/dL to mmol'L, multply by 0.0335 for glucese, 0.0239 for cholesterol, and 0.0113 for miglycerides.
== A proposaed refinement of these abnormal lipid levels has the potential advantage of linking adolescents™ lipid
levels to those of adults (78).
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Prevention and Treatment of Pediatric Obesity: An Endocrine Society Clinical Practice
Guideline Based on Expert Opinion

JCEM
First published ahead of print September 9, 2008

We recommend the use of BMI (calculated qs weight in kilograms divided by height in meters )

G. P. August et al

with CDC-derived normative percentiles, as the preferred method for the diagnosis of the

overweight or obese child (46). (1|@@00)

We recommend that a child be diagnosed as overweight if the BMT is =85™ percentile but <95™

percentile and as obese {fthe BMT is -'-_“"_‘35'-"-?‘5'&‘?"-52?? file for age and sex. (1}@000)

We recommend against a routine laboratory evaluation for endocrine causes of obesity in obese
children or early- to mid-pubertal obese adolescents unless the child's height velocity, assessed

in relation to stage of puberty and family background, is artennated. (1/@800)

2.d.a We recommend referral fo a geneticist for children whose obesity has a syndromic

etiology, especially in the presence of neurodevelopmental abnormalities. (1/@000)



Prevention and Treatment of Pediatric Obesity: An Endocrine Society Clinical Practice
Guideline Based on Expert Opinion

JCEM
First published ahead of print September 9, 2008

2.4.b We suggest that parents of children who have inexorably gained weight from early infancy

G. P. August et al

and have risen above the 97" percentile for weight by 3 vears of age be informed of the
availability of MC4R genetic testing. However, the test is positive in only 2%-4% of such

patients who are above the 97" percentile for weight (69) and currently will not alter treatment.

- , g . ~Th . .
We recommend that children with a BMT =857 percentile be evaluated for associated co-

morbidities and complications (see T'able ] and Figure 1). (1/®CQQ)



Prevalenza dell’obesita in scolari napoletani:
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(Valerio G. et al., J Pediatr Endocrinol Metab, 2003)
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* 1) Epidemiologia dell’'obesita

» 2) EZIOLOGIA



Inflammation and metabolic disorders

Gékhan S. Hotamisligil’
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Figure 4 | Insulin-receptor signalling interfaces with inflammatory
signalling at the level of insulin-receptor substrates through activation
of serine kinases. These kinases respond to both lipids and cytokines.
Both IRS-1 and IRS-2 contain a number of serine residues (indicated by
white stars) that are targeted by various kinases, which have been more
extensively mapped for IRS-1 (ref. 50). All of the molecules listed that
regulate insulin action in response to inflammatory signals converge on
IRS-1. Many serine phosphorvlation sites also seem to exist in TRS-2 but
have not vet been characterized in detail. ERK, extracellular regulated
mitogen-activated protein kinase; GSK3f, glycogen synthase kinase 3%
PH, pleckstrin homology; PTE, phosphotyrosine binding: S6K1, ribosomal
protein 56 kinase polymerase 1; TOR, target of rapamycin.



