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OBESITA’

Eccessivo o anomalo accumulo di adipe che rappresenta un rischio per la salute (WHO)

Squilibrio tra consumo energetico e apporto calorico

» Safe recreation spaces

»Walkable neighbourhoods*

« Safe and accessible public transport

« Availability of healthy and affordable
foods in local markets

» Fast food restaurants

« Food marketing exposure

« Accessible primary health care

Local, state, national and regional policies on
and investment in:

« agriculture

« food (eg, costs and availability)

- transport

« food marketing

« food trade

- media influence

« Family socioeconomic position and structure
(eg, single parent, multigenerational)

« Family food security

« Family modelling of, and preferences for,
healthy eating, active recreation, screen
behaviours, and sleep

« Parental weight status

+ Family feeding and parenting practices

« Peer support for healthy lifestyles

+ Family psychosocial stress

+Weight stigma or bullying

Public policy

Community and built environment

Child care and school

Family and peers

Individual

+ Media influences on food marketing

+ Media portrayals of weight and beauty and
perpetuation of weight stigma

+ Cultural norms around weight status, food,
physical activity, and screen behaviours

+ Race and ethnicity, including culturally

diverse sub-groups, and First Nations

peoples

+ School and child care food and physical
activity environments

« Family engagement in school and care
programmes

+Weight stigma or bullying

+ Non-modifiable biology (eg. age, genes, sex)

« Race or ethnicity

« Early life risk or resilience factors (eg,
birthweight, infant feeding, early life events)

+ Knowledge, attitudes and beliefs with regard
to weight-related behaviours

+ Self-efficacy, body image, psychosocial
health

Lancet Diabetes Endocrinol
2022;10:351-65




Child and adolescent obesity

Natalie B. Lister®'?, Louise A. Baur®'**/ , Janine F. Felix*%, Andrew J. Hill®’, Claude Marcus®#, Thomas Reinehr®°,
CarolynS bell'® & Martin Wabitsch®"

¢ Intracranial hypertension

. = Periodontal disease, caries
* Hypertension

* Dyslipidaemia
= Endothelial dysfunction
= Left ventricular hypertrophy

s Acanthosis nigricans, psoriasis

* Asthma

= Obstructive sleep apnoea

= Impaired exercise tolerance

s Sleep disordered breathing

* Sleep disorders

* Poor outcomes of viral infection
= Hypoventilation syndrome

s Fatty liver disease

* Impaired glucose tolerance

= Polycystic ovary syndrome

» Delayed or accelerated puberty
s Metabolic syndrome

* Type 2 diabetes mellitus

* Glomerulosclerosis, enuresis

s Gastro-oesophageal reflux -
» Constipation = Pain

* Micronutrient deficiencies * Acute injuries

* Impaired balance and coordination
= Impaired muscle strength

* Gait deviations

s Postural malalignment

s Fractures

¢ Slipped capital femoral epiphysis

= Blount disease

s Coronary artery disease
* Some cancers

= Infertility

» Osteoarthritis

» Type 2 diabetes mellitus
= Adult obesity

» Reduced self esteem = Impaired motor skill and competency

* Depression = Fatigue

» Anxiety Y » Impaired functional mobility

* Disordered eating * Reduced health-related quality of life

s Internalizing disorders | » Reduced moderate-vigorous

« Body dissatisfaction (- physical activity level
Fig. 2| Childhood obesity comorbidities. Obesityin children and adolescents obesity is associated with complications and disorders that manifestin
can be accompanied by various other pathologies. In addition, childhood adulthood (red box).

Nature Reviews Disease Primers | (2023) 9:24



Worldwide trends in body-mass index, underweight,
overweight, and obesity from 1975 to 2016: a pooled
analysis of 2416 population-based measurement studies in
128-9 million children, adolescents, and adults

NCD Risk Factor Collaboration (NCD-RisC)*

Girls, 1975 World mean: 17-2

>  0.7-5.6 % femmine

Dal 1975 al 2016 prevalenza di obesita 5-19 anni .

> 0.9-7.8% maschi i

» Trend BMI stabilizzati in west Europa, Wm
regioni asiatiche di lingua inglese, paesi a

oS . N . Boys, 1975 World mean: 16-8
piu alto livello socioeconomico v
» Trend BMI in aumento in sudest asiatico
Boys, 2016 World mjan: 185
> Prevalenza di obesita superiore al 20% in
USA, Caraibi, Polinesia, Micronesia,
Nordafrica,
1‘4 1‘6 1I8 ) 20 22 24
Mean BMI (kg/m?)
Sub-Saharan Africa —— Eastand southeast Asia — Latin America and Caribbean
— Central Asia, Middle East, and north Africa  — High-income Asia-Pacific High-income western
South Asia — Oceania —— Central and eastern Europe

Figure 4: Age-standardised mean BMI in children and adolescents in 1975 and 2016
Each line shows one country. BMI=body-mass index.

Lancet 2017; 390: 2627-42



IN ITALIA....

Obesita e stili di vita dei bambini:
OKkio alla SALUTE 2019

Sovrappeso + obesita
[1<25% [] >25% e <33% [ =33% e <40% [ =40%

Campania | 254 12,6 I 6,1
Calabria | 26,4 10,6 I 51
Puglia | 21,6 10,3 s 4,8
Sicilia | 22,6 10.8 B 31
Basilicata | 243 8.4 . 3.2
Abruzzo | 23,4 8.8 2.8
Molise | 21,1 9,9 G 4
Lazio | 21,7 6,3 2 s
Umbria | 23,2 57 M4
Marche | 21,3 6.6 23
Emilia Romagna | 19,2 56 W16
Liguria | 18,1 6.6 W14
Toscana | 19,2 55 W11
Friuli Venezia Giulia | 19,1 50 1,7
Piemonte | 18,5 53 W17
Veneto | 19,0 50 W13
Sardegna | 18,2 45 EN19
Lombardia | 17,6 40 00,7 Sovrappeso
PA Trento | 16,9 3,0H1.0 Obeso
PA Bolzano | 12,9 26006 = Obesita grave
Valle d'Aosta | 11,3 2,51 0,2
Italia 2[|J,4 . 6.9 -?,4 .
0 10 20 30 40

%

Figura 3. Sovrappeso e obesita (%) bambini di 8-9 anni per Regione.
OKkio alla SALUTE, Italia 2019



Childhood Obesity and Cardiovascular Disease Risk

Stephanie T. Chung' - Andrea Krenek' - Sheela N. Magge?®
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Genetics, epigenetics and
transgenerational transmission
of obesity in children

Nadia Panera", Claudia Mandato®', Annalisa Crudele’,
Sara Bertrando®, Pietro Vajro” and Anna Alisi™

Pre-pregnancy parental factors: genetic background and lifestyle exposure

Nutrition deficiency
Overnutrition
Obesogens

Inflammation
Oxidative/Mitrosative
stress
Lipid accumulation
Insulin resistance

Changes in the epigenetic

architecture
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The influence of paternal diet on sncRNA-mediated epigenetic
inheritance

Line Katrine Klastrup' - Stine Thorhauge Bak' - Anders Lade Nielsen'
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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 I.A. Serensen, M.D., Dr.Med.Sci.
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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).




Laboratory assessment of cardiometabolic risk in overweight and
obese children

Grazyna Sypniewska *
Department of Laboratory Medicine, Nicolaus Copernicus University, Collegium Medicum in Bydgoszcz, Sklodowskiej-Curie 9, 85-094 Bydgoszcz, Poland
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SINDROME METABOLICA

Descritta nel 1988 da Gerald Reaven :

associazione tra insulino- resistenza (IR),
ipertensione, dislipidemia, ridotta
tolleranza glucidica e altre anomalie
metaboliche correlate a un incremento del
rischio cardiovascolare in eta adulta



SINDROME METABOLICA
NELI?ADOLESCENTE

> Prevalenza 2-4-8% all’eta di 13-15-19 anni
» Cluster:

» Alterazioni glicemia
» Obesita: BMI > 90° Centile, Circonferenza vita

» Insulino-resistenza (HOMA-IR, QUICKI,
HOMA %)

» Alterazioni quadro lipidico

» Trigliceridi <150 mg/dl; HDL >35 mg/dl; LDL <100
mg/dl

» Ipertensione
» Confronto con i Centili per la statura

> Familiarita




International Journal of Obesity (2021) 45:12-24
https://doi.org/10.1038/541366-020-00713-1

REVIEW ARTICLE

Pediatrics

The prevalence of pediatric metabolic syndrome—a critical look on
the discrepancies between definitions and its clinical importance

Carolin Reisinger' - Benedicta N. Nkeh-Chungag? - Per Morten Fredriksen (®? - Nandu Goswami ('
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Fig. 2 Prevalence of metabolic svndrome based on the definitions
from the IDF, Cook et al. [6]. Ford et al. [26] and de Ferranti et al.
[27]. Minimum: 0.3% in Colombia [32], maximum: 26.4% in Iran
[33], mean value of the whole dataset: 5.2%, median value of the
whole dataset: 3.8%.
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REVIEW ARTICLE
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The prevalence of pediatric metabolic syndrome—a critical look on
the discrepancies between definitions and its clinical importance
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Fig. 4 Prevalence of metabolic syvndrome in children and adoles-
cents according to the definitions proposed by Cook et al. [6], Ford
et al. [26], and de Ferranti et al. [27]. The prevalence 15 shown as a
percentage range and 1s depicted for selected countrnies.



Pathophysiology of the metabolic syndrome

@ CrossMark

Emma McCracken, MRCP (UK) ?, Monica Monaghan, MBBCh, BAO, BSc, PhD, MRCP (UK) b,

Shiva Sreenivasan, FRCP Edin, FRCP*

® Positive family history!?

® Smoking'?

® Increasing age

® Obesity!®

® Low socioeconomic status'®

® Mexican American ethnicity

® Postmenopausal status'®

® Physical inactivity!”

® Sugary drink and soft drink consumption

® Excessive alcohol consumption?”

® Westem dietary patterns?!

® Low cardiorespiratory fitness??

® Excessive television watching??

® Use of antiretroviral drugs in human immunodeficiency
virus infection?*

® Atypical antipsychotic drug use (e.g. clozapine)?

16

16

18,19
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Reactive oxygen species

NADPH
Oxidative stress
JJK — 3
%,— ’}{ ; Adipocytes
y 4 =N tis
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| Adipenectin 1 PAI-1

{ OxLDL

b ¥

Atherosclerosis

Cardiovascular pathology

Clinics in Dermatology (2018) 36, 14—-20



Developmental origins of type 2 diabetes: Focus on epigenetics

Alexander Vaiserman™, Oleh Lushchak”
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* Gemelli monozigoti: stesso environment intrauterino, differente peso alla nascita =

difetto di metilazione?

* Diabete gestazionale: rischio 3.7 volte > di DM2, < livelli di PPAR-y, < espressione di

adiponectina e resistina

* Ridotto apporto calorico materno: metilazione gene IGF2, IL10, LEP-MEG3, GNAS,
* Mese di nascita condiziona esposizione al sole, Vit. D, infezioni, melatonina:
* Nascita gennaio-giugno: > rischio obesita
* Nascita in autunno inverno: > ipometilazione gene LINE-1 = rischio di DM2
 Gravidanza mesi caldi: > rischio diabete gestazionale

MODELLI UMANI DI DM2

The Dutch famine and its long-term consequences for
adult health

Tessa Roseboom *, Susanne de Rooij, Rebecca Painter

Department of Clinical Epidemiology Biostatistics and Bioinformatics, Academic Medical Center, Amsterdam,

| | »

Nov ‘43 ﬁ 1 1 » [ch ‘47
_ Exposure 1o famine
1944 1945 - 1946 1947 In late gestation In mid gestation In early pestation
Unexposed Exposed ) Une?(posed Glucose intolerance Glucose intolerance Glucose intolerance
(born before) (conceived after) Microalbuminuria Atherogenic lipid profile
Obstructive airways disease Altered blood coagulation
i Late i Obesity (women only)
Mid Stress ecnsiuvilyl
_ Coronary heart disease
Early | Breast cancer
prmmm— . . . - . .
1 | =birth Figure 2 Long-term consequences of exposure to famine according to timing during gestation.
vt 1 s

Early Human Development (2006) 82, 485—491



Youth-Onset Type 2 Diabetes: Wei Perng* Rebecca Conway;

Elizabeth Mayer-Davis,® and

The Epidemiology of an Dana Dabelea”**
Awakening Epidemic
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| Figure 2—Global incidence of type 2 diabetes among children and adolescents (age <20 years), per 100,000.



Type 2 diabetes in adolescents: a severe phenotype posing
major clinical challenges and public health burden

Russell Viner, Billy White, Deborah Christie

Presentation

e RARRRRRARRARKAR KA RS
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Symptoms of hyperglycaemia in 67% DKAin HSSin
6-11% 2%

86% with acanthosis nigricans

Characteristics
65-70% are female in all cohorts; ethnic minorities are predominantly affected, although ethnic groups vary by country

Sex Ethnicity (TODAY cchort, USA) Ethnicity (NPDA cohort, USA)

Female
(65%)

im0 RRRRRARRRRRARAR A AR K

Type 2 diabetes in nuclear family (60%) Type 2 diabetes in grandparents (30%)

Asian  Other Mixed Black
(%) \ (6%) (8%) (9%)

Complications at diagnosis
Complications are common at diagnasis in adolescent type 2 diabetes

High triglycerides | 10-2%

High LDL cholesterol I 4-5%

Hypertension I 14%
Microalbuminuria [ 13%

|
|
Low HDL cholesterol | 80% |
|
|
1

Lancet 2017; 389: 2252-60
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ISPAD Clinical Practice Consensus Guidelines 2022: Type
2 diabetes in children and adolescents

Amy S.Shah! @ | Philip S. Zeitler? @ | JenciaWong® | Alexia§.Pena®® |
Brandy Wicklow® © | Silva Arslanian®® | Nancy Chang’ | Junfen Fu® |
Preeti Dabadghao® © | Orit Pinhas-Hamiel'®® | Tatsuhiko Urakami'*® |
Maria E. Craig***®

TABLE 1 Risk based screening for T2D in Children and Adolescents TABLE 2 Diagnosis of pre-diabetes in Children and Adolescents

Screening tests in youth should be considered after the onset of Diagnosis
puberty or age 10 years, whichever is earlier, in youth with
BMI285th percentile for age and sex with one or more of the
following:

Impaired fasting
glucose (IFG)
Impaired glucose
¢ Family history of T2D in the first- or second-degree relative. tolerance (IGT)

e Race/ethnicity (Black, Native American, African, Latin American,
Asian, Middle Eastern Pacific Islander, Australian Indigenous,
Canadian First Nations). Elevated Alc

e Signs of insulin resistance (acanthosis nigricans, HTN, dyslipidemia,
polycystic ovary syndrome), low birth weight (small for gestational
age) or high birth weight.

¢ Maternal history of T2D or gestational diabetes during the child's
gestation.

¢ Current use of weight promoting atypical antipsychotic
agents.”*"7®

Laboratory values

Fasting plasma glucose (FPG) 100-
125 mg/dl (5.6-6.9 mmol/L)

2-h plasma glucose is >140-199 mg/dl
(7.8-11.0 mmol/L) after an OGTT (after
1.75 g/kg (max 75 g) anhydrous
glucose dissolved in water).

HbA1c 5.7%-6.4% (39-47 mmol/mol)
obtained from a laboratory based,
diabetes control and complications trial
(DCCT) aligned, National
Glycohemoglobin Standardization
Program certified methodology.

“Hyperglycaemic symptoms include polyuria, polydipsia, nocturia,
unexplained weight loss and general fatigue. In the absence of
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ISPAD GUIDELINES EEE wiLEy

ISPAD Clinical Practice Consensus Guidelines 2022: Type
2 diabetes in children and adolescents

Amy S.Shah®©@ | Philip 5. Zeitler* @ | JenciaWong® | AlexiaS.Pena®® |
Brandy Wicklow® © | Silva Arslanian®® | Nancy Chang’ | Junfen Fu® |
Preeti Dabadghao’® |  Orit Pinhas-Hamiel'® | Tatsuhiko Urakami'* @ |

Maria E. Craig'?1?

HbAlc <8.5% HbAlc > 8.5% ) .
At Diagnosis ] s @ il Ketosis/Acidosis or
No ketosijor acidosis No ketosis or acidosis Hl—iS
Healthy lifestyle Metf Hf:alltl}y llfestyzlefd IV insulin until acidosis
Metformin: titrate to 2 g/day as ctiormin: titrate to 2g/cay as resolved, transition to SQ
tolerated tolerated insulin, Healthy lifestyle

Basal insulin (0.25-0.5 uw/kg)

EF o st - Continue metformin, Wean
] / Yes insulin. Consider adding —~ Confirmed T2D
autoantibodies GLP-1 receptor agonist
S \ No Continue subcutaneous — Best classified as
insulin therapy TI1D
Subsequent HbATc <6.5% HbA ¢ >6.5-9% HbAlc >9%
Therapy AR >48-74 mmol/mol >75mmpol/mol
TT ¢ Continue healthy lifestyle
Continue healthy Con_tinue heglthy lifiestyle_ Review medication intake.
i Rc.w?w mcdlcathn intake. Maximize metformin
Continue metformin Max1m}ze metformin to 28{“ day Add GLP-1 receptor agonist or
B R Add a GLP-1 receplor agomjst or another antihyperglycemic
applicable, another antljhmcrg]yccmw medication*
medication* Initiate long-acting insulin or if
e using insulin- increase dose

FIGURE 1 Management of T2D in Children and Adolescents. Initial management and subsequent therapy. Adapted from ADA Position
Statement “Evaluation and Management of Youth-Onset Type 2 Diabetes”. GLP-1, glucagon like peptide-1.



Inflammatory markers in children and adolescents with type 2 diabetes The changing face of diabetes in youth: lessons learned
mellitus from studies of type 2 diabetes

Tamara S. Hannon' and Silva A. Arslanian2

Thomas Reinehr

Table 3. Complications and cardiovascular risk in
Adiponectin Insulin  Visfatin Leptin Liposaccharides FFA youth T2D in the TODAY trial at baseline and
fD]lDW- upliE,I59,I6I

. (|4
TNF-¢¢ IL-6 e Prevalence (%)
5:1 e E % — Hypertension
Z Q - Baseline 116
Je e - End of study 18
f’ Microalbuminuria
PDEF ~_ i P Baselne 63
-
v 4 End of study 16.6
FetuinA == ..""'--. 116 LDL 130 mg/dL or LLM
Sy, h""-.,_ Baseline 45
2 2 .‘"i ~ - -
Adipolin N Y I-1p Month 36 107
~ NFEB Triglycerides =150 mg/dL or LLM
b ]
e ™ . Baseline 210
TS Omentin Month 36 33
-
“'w._“ hsCRP > 0.3 mg/dL
i S~ Baseline 11.2
Glycogen synthesis 1 .
A TNF-¢ Month 36 463
Glucose synthesis | Retinopathy
Glucqse uptake_ i At diabetes duration of 4.9 £ 1.5 year 13.7
Protein synthesis 1 :stimulating
LLM, lipid-lowering medication.

=====4:inhibiting
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Global burden of type 2 diabetes in adolescents and young
adults, 1990-2019: systematic analysis of the Global Burden of
Disease Study 2019
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Fig 5 | Proportion of early onset type 2 diabetes disability adjusted life years (DALY) attributable to 15 risk factors globally (top) and classified by
sex (bottom) in 2019
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Long-Term Complications in Youth-Onset Type 2 Diabetes
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