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DEFINICOES

Antunes A, et al. Acta Med Port. 2011; 24: 279-284
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EPIDEMIOLOGIA

www.who.int

OlF==lDAbE NORLDWIDE OBESITY HAS DOUBLED SINCE 1980

1.5 Billion Adults are
Overweight or Obese

300 Million Women are Chese
200 Million Men are Cbese

43 Million Children Under Age 5
~ - ~

are Overweight or Obese ' o .
CXTRAAD S ObesityHelp.com Data Source: World Health Organization (WHO)
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EPIDEMIOLOGIA

www.worldobesity.org

OBESIDADE Obesity prevalence worldwide - Girls W ) R |_D

PSP e (/BESITY

Percentage of children with chesity
@ @ 0 B 12 18



*PP
BOCIEDADE

EPIDEMIOLOGIA § DGS

Direcdo-Geral da Sadde

www.nutrimento.pt

Childhood Obesity

OB ESl DADE Surveillance Initiative

€01 Portugal 2013
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ETIOLOGIA

Davidson K, et al. Obes Rev. 2001; 2: 59-71

COMMUNITY AND b

DEMOGRAPHIC FACTORS

OBESIDADE

Ethnicity

v

PARENTING STYLES AND . .
FAMILY CHARACTERISTICS Spchuchmmis

School :
Foods available ~
lunch A in the home CHILD Parents’ weight
program / BEHAVIORS y status
Nutritional | | Déetary Sedentary l
knowledge Intake _ behaviors| Monitoring | g 1 1 PE
3 TV hours
. programs

Work demands

Physical
activity

\ Parents’ dietary
intake } Parents’ activity

patterns
Encourage- Neighborhood
ment

e P safety
Accessibility of | of act:v!py

recreational facilities .
Accessibility of convenience
foods and restaurants




COMPLICACOES

Siemaszkiewicz L. Lancet. 2005. 5: 260

OBESIDADE

Psychosocial

Eating disorders

Poor self-esteem

Body image disorder

Social isolation and stigmatisation
Depression

Neurological
Pseudotumour cerabri
(idiopathic intracranial

hypertension)
Pulmonar
Exercise inlnleranr:.: Cardiovascular
Obstructive sleep apnoea H}’Dl?ﬂ_ﬁﬂ sion
Asthma Dyslipidagmia
Coagulopathy
Gastrointestinal Chronic inflammation
Gallstones Endothelial dysfunction

Gastro-oesophageal reflux

Non-alcoholic fatty liver disorder Endocrine

Insulin resistance
Impaired fasting glucose
or glucose intolerance

Type 2 diabetes
Precocious puberty
Menstrual irregularities
Polycystic ovary
syndrome (females)

Renal
Glomerulosclerosis

Musculoskeletal

Ankle sprains

Flat feet

Tibia vara

Slipped capital femoral epiphysis
Forearm fracture




OBESIDADE

Age group

(years)

SINDROME METABOLICA

Consenso da IDF para a Crianca e o Adolescente

Obesity* Blood

www.idf.org

Glucose

(mmol/L) or
known T2DM

Metabolic syndrome cannot be diagnosed, but further

6—<10 =30 measurements should be made if there is a family history of
percentile metabolic syndrome, T2DM, dyslipidemia, cardiovascular
disease, hypertension and/or obesity.
25.6 mmaol/L
(100 mg/dL)
=90 i
::'{1 & | ercentileor | 217 mmollL | <1.03 mmolt | YSONCZ130/ | o
etabolic . diastolic 285
adult cut-off if | (2150 mg/dL) | (<40 mg/dL) H mmol/L [or
syndrome | |, . mm Fg known T2DM]
recommend
an OGTT)
Use existing IDF criteria for adults, ie:
Central obesity (defined as waist circumference = 94em for Europid men and
= B0cm for Europid women, with ethnicity specific values for other groups®)
16+ plus any two of the following four factors:
Metabolic * raised triglycerides: = 1.7mmaol/L
* reduced HDL-cholesterol: <1.03mmol/L (<40 mg/dL) in males and <1.29mmaoal/L
syndrome (<50 mg/dL) in females, or specific treatment for these lipid abnormalities

* raised blood pressure: systolic Bd =130 or diastolic Bt =85mm Hg, or
treatment of previously diagnosed hypertension

* impaired fasting glycemia (IFG): fasting plasma glucose (FPG) =5.6 mmol/L

(=100 mg/dL), or previously diagnosed type 2 diabetes
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FENOTIPOS

Heianza Y et al. JCEM. 2014; 99: 2952-60
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FUNCAO ANABOLICA

Bunner AE et al. World J Diab. 2014; 5(2): 146-152

GLUT4— Insulin molecule —

INSULINA Insulin receptor
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Insulin signal pathway

v

Effects Effects Effects on
on lipid on growth protein
metabolism metabolism

Decreases glucose release
Decreases gluconeogenesis
Increases lipogenesis

GLUT-4-containing vesicle
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GORDURA VISCERAL

Stefen N et al. Lancet Diab Endo. 2013; 1(2): 152-62

Sensivel Resistente

INSULINA
Inner layer = VAT

Resisténcia

Outer layer = SCAT



TECIDO ADIPOSO

Lackey DE, et al. Nature Rev Endo. 2016; 12: 15-28
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INSULINA

Resisténcia

INSULINORRESISTENCIA

Lackey DE, et al. Nature Rev Endo. 2016; 12: 15-28

Inflamacéao Crénica e Acumulacéo de Gordura Ectopica

IL-61, PAI-1 1,

Liver MCP-1 1, TNFa 1
= Hepatic steatosis
= Recruited hepatic macrophage
= Proinflammatory cytokine production

= |nsulin resistance

Adipose tissue Adipun?ctin l
= Adipocyte hypertrophy Leptin 1
= Chemokine production

= Macrophage infiltration and polarization
= [nsulin resistance

» T Lipolysis due to TNF and insulin resistance

Free fatty acids

—
3

_Glucose rﬁ;'_:abolic dysreguiatigi;j | Insulin <

Lipopolysaccharide
bacterial metabolites

Pancreas
= Macrophage infiltration
= |[L-1P secretion

Intestine

» Dysbiosis

= | Eosinophils and
innate lymphoid cells

= T Gut permeability

Skeletal muscle
= Ectopic lipid accumulation
= Macrophage recruitment
= |nsulin resistance

Nature Reviews | Endocrinology




CELULAS -ALVO

Serra D, et al. Antiox Redox Signal. 2013; 19(3): 269-84
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SECRECAOQ E SENSIBILIDADE

Arslanian SA et al. Horm Res. 2005; 64(3): 16-24
Bacha F et al. Diabetes Care. 2010; 33(10): 2255-31
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SECRECAO E SENSIBILIDADE

Kurtoglu S et al. J Clin Res Ped Endo. 2010; 2(3): 100-6

Homeostasis Model Assessment

HOMA-IR (Glucose J x Insulina J) / 22.5 (Glucose J x Insulina J)/ 405
INSULINA - -
HOMA-[3 (20 x Insulina J) / (Glucose J — 3.5) (360 x Insulina J) / (Glucose J — 63)
Resistencia Glucose em mmol/L Glucose em mg/dL

HOMA-IR Normal

« Adulto: < 2.5 0 PTGO (auc)

» Adulto Hispanico: < 3.8

* Puberdade: < 3.1 TG:HDL <3 ...
\/

« Sem standards para a crianca
« Sem standards pubertarios de acordo com o sexo e a etnia




PUBERDADE

Cree-Green M, et al. Curr Diab Rep. 2013; 13(1): 81-88
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PROGRAMACAO DA CELULA R

Cerf ME. Ped Diab. 2015; 16: 71-78

|NSULINA Preconception Conceplion Birth Weanil‘lg Adult Aged
Adulthood
Developmental §programming Postnatal § programming —
Fetal programming Lactational programming Ageing
In utero Lactation Adolescence Maturity
Célula 3

Beta cell function

Epige nética Beta cell development

\ Maternal > < Progeny >
Parental

influence

Maternal >
Paternal




(DES)ADAPTACAO

Cerf ME. Ped Diab. 2015; 16: 71-78
Giannini C, et al. Curr Diab Rep. 2013; 13(1): 89-95

HIGH FAT PROGRAMMING

INSULINA

Beta cell compensation
Hyperplasia
Hypertraphy

Increased proliferation
Recruitment of progenitors
yperinsulinemia

Célula B

Insulin resistance
Impaired systemic glucose clearance and
uptake in glucose recipient organs (e.g.,

skeletal muscle liver and adipose tissue) T ROS Beta cell exhaustion

. Hypoplasia
I Inflamacgéo Hypotrophy

Reduced proliferation
Dedifferentiation

Disfuncédo RE

Beta cell death

Beta cell dysfunction

Type 2 diabetes : Reduced insulin synthesis

Decreased insulin signaling
Impaired insulin secretion




RASTREIO

ADA. Diab Care. 2016; 39 (1): S13-S22
ISPAD. Ped Diab. 2014; 15 (Suppl 20): 26-46

Populag¢éo de Risco

Table 2.4—Testing for type 2 diabetes or prediabetes in asymptomatic children*
Criteria

# Overweight (BMI >=85th percentile for age and sex, weight for height =85th percentile, or
weight >=120% of ideal for height)

Plus any two of the following risk factors:
# Family history of type 2 diabetes in first- or second-degree relative
« Race/ethnicity (Native American, African American, Latino, Asian American, Pacific Islander)
# 5igns of insulin resistance or conditions associated with insulin resistance (acanthosis
nigricans, hypertension, dyslipidemia, polycystic ovary syndrome, or small-for-gestational-
age birth weight)
« Maternal history of diabetes or GDM during the child’'s gestation

DIABETES Age of initiation: age 10 years or at onset of puberty, if puberty occurs at a younger age
Frequency: every 3 years

DM2

o5 (®
£ ;‘ov : ‘| -

.
@ @ Florez J etal. Nature Rev Gen. 2016; 17 (1): 53549 Il

R —

Japao (60-80%)
» glicosuria a todos os adolescentes
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DIAGNOSTICO

ADA. Diab Care. 2016; 39 (1): S13-S22
ISPAD. Ped Diab. 2014; 15 (Suppl 20): 26-46

Table 2.3—Categories of increased risk for diabetes (prediabetes)*
FPG 100 mg/dL (5.6 mmol/L) to 125 mg/dL (6.9 mmol/L) (IFG)

OR
2-h PG in the 75-g OGTT 140 mg/dL (7.8 mmol/L) to 199 mg/dL (11.0 mmol/L) (IGT)
OR
A1C5.7-6.4% (39-46 mmol/mol) ?

Table 2.1—Criteria for the diagnosis of diabetes
FPG =126 mg/dL (7.0 mmol/L). Fasting is defined as no caloric intake for at least 8 h.*

——
OR

2-h PG =200 mE:' dL (11.1 mmol/L) during an OGTT. The test should be performed as described by
the WHO, using a glucose load containing the equivalent of 75 g anhydrous glucose dissolved in
water.*

DIABETES

OR
A1C =6.5% (48 mmol/mol). The test should be performed in a laboratory using a method that is )
NGSP certmed and standardized to the DCCT assay.* N
OR

In a patient with classic symptoms of hyperglycemia or hyperglycemic crisis, a random plasma

glucose =200 mg'? QL (111 mmr:nLJ’L].
|

*In the absence of unequivocal hyperglycemia, results should be confirmed by repeat testing.

Galhardo J, et al. Acta Med Port 2015; 28 (3): 307-315



DIABETES

DM2

LE

DIAGNOSTICO

ISPAD. Ped Diab. 2014; 15 (Suppl 20): 4-17

Table 3. Clinical characteristics of type 1, type 2 and monogenic diabetes in children and adolescents

Characteristic Type 1 Type 2 Monogenic
Genetics Polygenic Polygenic Monogenic
Age of onset 6 months to young Usually pubertal (or later) Often postpubertal except
adulthood GCK and NDM
Clinical presentation Most often acute, rapid Variable; from slow, mild Variable (may be incidental in
(often insidious) to severe GCK)
Associations
Autoimmunity Yes Mo No
Ketosis Common Uncommon Common in NDM, rare in other
forms
Obesity Population frequency Increased frequency Population frequency
Acanthosis nigricans NO Yae NG
Frequency (% of all diabetes in  Usually =90% Most countries =10% 1-4%
young people) (Japan 60-80%)
Parent with diabetes 2-4% 80% 90%

The Time Is Right for a New Classification System for Diabetes:

Rationale and Implications of the 3-Cell-Centric Classification
Schema

Stanley 5. Schwartz' 1, Solomon Epstein®, Barbara E. Corkey”, Struan F.A. Grant®, James R. Gavin 111°
and Richard B. Aguilar®

American
A.E?;'!.%‘ﬁ.om Diabetes Care. 2016; 39 (2): 179-86



DIABETES

DM2

LE

ABORDAGEM

ISPAD. Ped Diab. 2014; 15 (Suppl 20): 26-46

GLP-1
Inibidores DPP-IV
o S Diagnosis of
Inibidores SLGT2 diabetes in an
Pioglitazona ) obese
adolescent
¥ ¥
Asymptomatic Symptomatic or Acidosis
HbAlc < 9% HbAlc = 9%
Mo acidosis Mo acidosis ¥
: Insulin as in T1D until
| | Likely type 2 —
d Ived
Metformin Basal insulin / acidosis resolve
Lifestyle change Metformin Likely type 1]

Lifestyle change

negative

Initiate MDI insulin
education

» Diabetes autoantibodiess

positive

|

Continue metformin
Wean insulin

¥
At target

1no

yes

Basal insulin — titrate to max 1.2 U/Kg/day

| no

yes

At target

)

Continue or start MDI insulin
Education




DIABETES

DM2

BT

« Albumindria

* Retinopatia

* Neuropatia

* Dislipidemia

- EHNA
- SOPQ
- SAOS
- HTA

» Tabagismo

COMORSBILIDADES

Diagnostico
Anualmente

Regularmente

Sempre

ISPAD. Ped Diab. 2014; 15 (Suppl 20): 26-46

ISPAD. Ped Diab. 2014; 15 (Suppl 20): 257-69

Parameter Target lavel

HbAlc (DCCT <7.5% (=58 mmol/mol) without
standard) severe hypoglycemia

LDL cholesterol <2.6mmol/L (100mg/dL)

HOL cholesterol =1.1 mmol’L (40 mg/dL)

Triglycerides <1.7mmaol/L (150 mgdidL)

Blood prassura

ACR

BMI
Smoking
Phiyslcal activity

Sedantary activities
Healthy diet

<=80th percentile by age, sex, and
height

<130/80 for adolescents

<=2.5-25mg/mmol In males

=3.5-25-mg/mmaol In fermnales
<85th percentile (non-obeseg)

Mone

=1 h of moderate physical activity
daily

<2 hdally

Calorc Intake appropriate for age
and nommal growth.

Fat <30% of caloric intake,
saturated fat <= 10% of caloric
Intake.

Fiber intake 25-35 g dally.

Increased Intake of fresh fruit and
vegetables.

>> Risco de morte por DCV relativamente ao adulto DM2 e jovem DM1



DIABETES DUPLA

Baskaran C, et al. Ped Diab. 2015; 16: 263-70
Schechter R, et al. Curr Diab Rep. 2015; 15: 77-89

Sexo Feminino

Puberdade
1 DDT Insulina TIR
DIABETES Metformina Alimentacao
Exercicio
DM1 Obeso Q

(S)

GLP-1
Inibidores DPP-IV
Inibidores SLGT2
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