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SINDROME METABOLICO
EVOLUCAO DO CONCEITO

1920 — Introducao do conceito de sindrome metabdlico

1950-1975 — Sindrome metabdlico e risco CV
Framingham Heart Study

1988 — Reaven — sindrome insulino resisténcia = sindrome metabodlico

2000 ... - relacao sucessivamente comprovada entre obesidade, DMT2, HTA e
DCV
- posterior associacdo com NAFLD, NASH, PCO, apneia do sono,
oncologia
- aumento da prevaléncia nos adolescentes e adultos jovens




Table 1. Definitions of metabolic syndrome.

Clinical measure  World Health European Group for Adult Treatment Panel Ill  International Diabetes = American HeartAssociation/
Organization the Study of Insulin of the National Cholesterol Federation NationalHeart, Lung, and
19987 Resistance 1999 Education Program 2001  2005" Blood Institute 2005'2
Criteria IR + any other 2 IR + any other 2 Any 3 of 5 Increased WC Any 3of 5
[population specific| +
any other 2
Insulin resistance | IGT/IFG IR Plasma insulin > 75th - - -
percentile
Blood glucose IFG/IGT/T2DM IFG/IGT =110 mg/dL lincludes =100 mg/dL =100 mg/dL

Dyslipidemia

Blood pressure

Obesity

Other

TG =1.69 mmol/L and
HDL-C

men < 0.90 mmol/L
women < 1.01 mmol/L

= 140/90mmHg

Waist: hip ratio

men > 0.9women > 0.85

and/or BMI > 30 kg/m?

Microalbuminuria

[excludes diabetes)

TG =1.69mmol/L and
HDL-C < 1.01 mmol/L
in men and women

= 140/90 mmHgor
on antihy pertensive
medications

WC
men = 94 cmwomen
=80cm

diabetes)

TG =1.69mmol/L HDL-C
men < 1.03 mmol/L
women < 1.29 mmol/L

= 130/85mmHgor
on antihy pertensive
medications

WC
men = 102cm
women = 88 cm

TG =1.69 mmol/L or on
TG treatment

HDL-C

men < 1.03 mmol/L
women < 1.29 mmol/L
Or HOL treatment

= 130/85 mmHgor
on antihy pertensive
medications

WC = 9% cm

lincludes diabetes]

TG =1.69 mmol/Lor on TG
treatment

HDL-C

men < 1.03 mmol/L
women < 1.29 mmol/L

Or HOL treatment

= 130/85 mmHgor on
antihy pertensive medications

WC
men = 102 cm
women = 88 cm

BMI, body mass index; HDL-C, high-density lipoprotein cholesterol; IFG, impaired fasting glucose; IGT, impaired glucose tolerance; IR, insulin resistance; T2DM, type 2 diabetes
mellitus; TG, triglycerides; WC, waist circumference. [Adapted from the American Heart Association/National Heart, Lung, and Blood Institute report.'?
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Table |. Clinical Diagnosis of the Metabolic Syndrome.

Risk Factors

Defining Level

Abdominal obesity, given as waist
circumference®®
Men
Women
Triglycerides
HDL cholesterol
Men
Women
Blood pressure
Fasting glucose

>102 cm (=40 in)
>88 cm (=35 in)
=150 mg/dL

<40 mg/dL

<50 mg/dL
=>130/>85mm Hg
=110 mg/dL
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Pathophysiologic Features

Insulin Resistance

Obesity Impaired Glucose Tolerance

Dyslipidemia Hypertension

I ‘ Adverse Molecular and Systemic Changes I l
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SINDROME METABOLICO

The risk factors included in the metabolic syndrome are primarily
believed to be the result of obesity, particular central obesity
with accumulation of visceral fat, and secondary development
of insulin resistance .

As obesity develops, an increased accumulation of abdominal fat
will occur.

The increase in abdominal fat, specifically visceral adipose
tissue has been strongly associated as a predictor of insulin
resistance.

Expert Review of Clinical Pharmacology

Jan 2018




ADIPOCINAS

Selected adipokines
Leptin
Adiponectin
Resistin
TNF-o.
IL-6
Visfatin

Preadipocytesmp .4 |\ |

Mature adipocytes
adipose tissue




ADIPOCITO COMO CELULA ENDOCRINA

LIPID METABOLISM ENDOCRINE FUNCTIONS
FFA Lipids Myocardial contraction
* /' FFA

Satiety
e Hf'mt‘.’"es Fertility

0 7 eptin ~ Reproduction

fo Peptides Vascular remodeling
\ @\ _~ PAI ~  Wound healing

g | — i . Hepatic & peripheral
A Adponectn Glucose homeostasis

Resistin Insulin action
\ Cytokines Metabolic processes
\ TNF-¢., IL-6 Stress responses
Insulin
Glucose .
Adipsin - Complement factors

GLUCOSE METABOLISM

International Textbook of Diabetes Mellitus. Ed: DeFronzo, Ferrannini, Keen.




ADIPOCITO DISFUNCIONAL

ADIOCITO DISFUNCIONAL.:

-- adiponectina T -- resistina

I

-- TNFaelL-6
Adipacito disfuncional

\ 4

v -- leptina -- angiotensinogénio

Insulinoresisténcia / Inflamacao / Aterosclerose

Doenca cardiovascular




Adiponectin:

A potential therapeutic target for metabolic syndrome

Role of Adiponectinin Metabolic Syndrome
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TRATAMENTO

Temos 6 combinacgdes possiveis de 3 fen6tipos que incluem a obesidade:

obesidade/ dislipidemia
obesidade/ hipertension
obesidade / prediabetes-diabetes

Grande heterogeneidade clinica que obriga a personalizacao do tratamento:
* idade
« comorbilidades
 adesao ao tratamento




TRATAMENTO

Tratamento farmacolégico de 12 linha:

estatinas para a dislipidemia
* Inibidores da renina angiotensina aldosterona para a hta

« metformina e/ou inibidores da SGLT2 e/ou agonistas do GLP1 R

para pre-diabetes ou diabetes.

« agonistas GLP-1R para tratamento da obesidade




iISGLT2 — mecanismo de acao independente da insulina para remover
o excesso de glicose

Reabsorgéo
reduzida da glicose

Excrecéo
urinaria
aumentada da
glicose em
excesso
(~70 g/dia,
corresponden
te a 280
kcal/dia®)

A restante
glicose é
Filtragdo reabsorvida pelo

da glicose SGLT1(10%)

e

TEMPLATE
BY ADIOMA.




Reducao do peso corporal em contexto de vida real’

Reducao Média do Peso Corporal (Kg)
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14 a 90 dias: 21 a 180 dias: 181 a 365 dias:
Peso Corporal Basal=104,0 kg Peso Corporal Basal =104,5 kg  Peso Corporal Basal=103,8 kg
e N=513 e N=499 e N=342
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Reducao significativa da PAS em contexto de vida real’

Reducdo Média da PAS (mmHg)
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e N=416 e N=398 e N=304

1. Wilding J etal. Diabetes Ther 2016;7:695—711
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inibidores SGLT2

l Pressao Arterial

“ Frequéncia
cardiaca

‘glicose, insulina

perda de Peso e Potenciais
redugéo de gordura efeitos CV dos

visceral inibidores do
SGLT2

$ Acido Urico

§ Albumindria

JRigidez arterial?
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l Inflamacéo,
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Review

Emerging roles of sodium—glucose cotransporter 2 inhibitors in
cardiology

Atsushi Tanaka (MD, PhD), Koichi Node (MD, PhD, FJCC)™"

Metabolic actions
(via ‘Glycosuria’)

Hemodynamic actions
(via ‘Natriuresis’)

Cardiac/Vascular Renal Glycemic Non-glycemic Energy
Plasma volume J TGF T HbA1c J  Bodyweight |\  Fuel-shift T
Blood pressure J Hyperfiltration Insulin g TG J Ketone bodies 1T
Pulse pressure J Intraglomerular J Glucotoxicity .  Fatmass J
Double product J pressure Uric acid J
Arterial stiffness
Sympathetic tone J ‘ ‘
Insulin resistance |,
‘ ; Inflammation ‘
Oxidative stress
HF J eGFR - Mitochondrial T(?)
CV death J Proteinuria J ‘ function
Arrhythmia $(?) Nephropathy J _ Cardio/renal work T~ (?)
' ?
Mortality l Renal event |, Endothelial function T(?) efficiency

Atherosclerosis  J(?)

Metabolic effect

CV and renal

SGLT2 inhibitors nrotection

Hemodynamic €

A few months A few years Over decade
{Anute-phasa| (=CV <afetry trial) (Chronic-phase)




Review

Emerging roles of sodium—glucose cotransporter 2 inhibitors in
cardiology

Energy

Dapagliflozina (Forxiga) blshift 1

one bodies 1T

Empagliflozina (Jardiance)

Canagliflozina (invokana)

and renal

-

{Arute-phasa) (=CV <afety trial) (Chronic-phase)




AGONISTAS GLP1

Brain

() Neuroprotection
) Appetite

() Cardioprotection Stomach
() Cardiac output () Gastric emptying

0 Insulin biosynthesis
O B-cell proliferation

() B-cell apoptosis

Liver

() Glucose
production

0 Insulin secretion
o Insulin sensitivity O Glucagon secretion

Muscle




AGONISTAS GLP1

LiraQIUtidO (Victoza)— SC diario

Exenentido Bydureon)— SC SEmManal

Dulaglutido (truiicityy— s¢ semanal

Muscle




AGONISTAS GLP1

*Reducao HbA1cem=1,2-1,4%
*Reducao no Peso = 1,0 — 4,0 Kg (média 2,8Kg)
*Sem risco de hipoglicémia

Efeito nefroprotector

LEADER (Liraglutide):
Reducao do MACE 13% e do risco de morte cardiovascular 22%

Reducao do risco de nefropatia (redugao 16% macroalbuminuria)




“"FACA DO ALIMENTO
SEU MEDICAMENTO"™

A nutricao é fundamental para manutencao da
saude, longevidade e da performance esportiva.







Childhood Obesity

Surveillance Initiative
COSI Portugal 2016
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Figura 3 - Prevaléncia de baixo peso, excesso de peso (incluindo obesidade) e obesidade da populagéo

infantil portuguesa (6-8 anos) nas diferentes rondas no estudo COSI Portugal 2008 a 2016.




Childhood Obesity

Surveillance Initiative

COSI Portugal 2016

Norte 339  =m Pré-obesidade (%)
Centro 30,0 =» Obesidade (%)
VT 20,3

Alentejo 274

Algarve 211
Madeira 316

Acores 31,0
Portugal 30,7

1 T |
0,0 20,0 40,0
%

4 - Prevaléncia de excesso de peso (pré-obesidade e obesidade) da populagao infantil
portuguesa (6-8 anos) do estudo COSI Portugal 2016, por regiao.
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Figura 5 - Prevaléncia de baixo peso, peso normal, pré-obesidade e obesidade de criangas dos 6-8 anos

no estudo COSI Portugal 2016, por regido.




ATIVIDADE FiSICA E COMPORTAMENTOS SEDENTARIOS — CRIANCAS

Norta (n=1729) 404 50,6
Centro (n=910) 544 456
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Figura 17 - Frequéncia de criangas inscritas num clube desportivo/danca/ginasio no estudo
COSI Portugal 2016), por regido.
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Figura 19 - Namero de horas por dia que a crianga brinca fora de casa, durante a semana e fim-de-semana
no estudo COSI Portugal 2016.







Cardiovascular

«Cardiovascular Outcome Trials
- Completed: EMPA-REG OUTCOME (empagliflozin), CANVAS (canagliflozin)
- Ongoing: DECLARE TIMI 58 (dapagliflozin), VERTIS CV (ertugliflozin)




Saxagliptin (SAVOR TIMI 53) m

HR =1.00
(95% CI: 0.89-1.12)

Alogliptin (EXAMINE)
HR = 0.96

HR =0.98

i

(one-side Cl: 1.16)
sitagliptin (TECOS)
(95% Cl: 0.88-1.09) !
[ l I 1
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HR (95% CI)

Lixisenatide (ELIXA) A
HR = 1.02 —
(95% CI: 0.89-1.17) :

Liraglutide (LEADER)
HR = 0.87
(95% CI: 0.78-0.97)

Semaglutide (SUSTAIN-6)
HR = 0.74 -
(95% Cl: 0.58-0.95)

Exenatide (EXSCEL)
HR = 0.91
(95% Cl: 0.83-1.00)

|
1.30

0.10 0.40 0.70 1.00

HR (95% Cl)

Empagliflozin
(EMPA-REG Outcome)
HR = 0.86

(95% CI: 0.74-0.99)

HH

Canaglifiozin
(CANVAS-program)
HR = 0.86

(95% CI: 0.75-0.97)

1 |
0.70 1.00 1.30
HR (95% Cl)
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