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5 millones de anos 50 anos

Harvard Magazine, 2004.



COMO CAMBIA LA VIDA
1990 - 2017




Medical Complications of Obesity

Idiopathic intracranial

Stroke .
hypertension

Pulmonary disease
abnormal function
obstructive sleep apnea

hypoventilation syndrome 'l -‘
Pancreatitis l
Nonalcoholic fatty liver disease Pl ”
steatosis

steatohepatitis
cirrhosis

Cataracts

Coronary heart disease

Diabetes

Dyslipidemia

Hypertension

Gynecologic abnormalities
abnormal menses

Gall bladder disease infertility

Cancer polycystic ovarian syndrome
breast, uterus, cervix, prostate,
kidney
colon, esophagus, pancreas, Osteoarthritis
liver Skin Phlebitis
Gout venous stasis

Pi-Sunyer X. Postgrad Med. 2009;121:21-33.



The Obesogenic Environment

» Price
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Adipocitos insulino Adipocitos grandes
sensibles Insulino-resistentes
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FUNCION B-CELULAR Y OBESIDAD
VISCERAI

-

o FFA =

Esterification

Oxidation
FFA/Ceramide

TINOS —» TNO

Prediabetes

=

Diabetes

B-Cell Apoptosis

Bell D, et al. Am J Med. 2003; 115(8A): 20S.



sQUE ES LA PREDIABETES?




NORMAL

Glicemia 99
Ayunas

(mg/dL)

Glicemia 139 140
Postcarga 199
(mg/dL)

Hb A1c 5.6 2‘71
(%) '

*En paciente con sintomas de diabetes basta UNA glicemia al azar >200 mg/dL. En todo
los otros casos se requieren dos examenes alterados para el diagnostico.

American Diabetes Association. Diabetes Care 2019; 42(Suppl. 1): S13.



PREDIABET

ES

® Se asocia con:

® Obesidad

® Sedentarismo
® HTA

@ Dislipidemia
® Higado graso

® Se complica de:

@ Riesgo cardiovascular
aumentado

® Progresion a diabetes

® Retinopatia
® Neuropatia

® MASLD
® Cancer
@ Deterioro cognitivo




Insulin resistance and B-cell dysfunction
are fundamental to type 2 diabetes

Normal

IGT — Type 2 diabetes

Insulin
resistance

Insulin
secretion

Increased insulin
resistance

Hyperinsulinemia,
then (-cell failure

Post-
prandial
glucose

Fasting
glucose

Abnormal
glucose tolerance

/ Hyperglycemia

pe 2 Diabetes BASICS. International Diabetes Center, Minneapolis, 2000.



INSULINA Y TRANSPORTE DE GLUCOSA

Stimulation of

glucose transport G yT.4 Cell
Exercise i go goe. o / membrane Insulin
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DISMINUCION DE LA SENSIBILIDAD A LA

INSULINA A NIVEL MUSCULAR ES
PROGRESIVA
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Ferrannini E, et al. Med Clin N Am. 2011; 95; 327.



Overnutrition, inactivity, insulin resistance, fuel surfeit

| |
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Prentki M, et al. J Clin Invest. 2006; 116: 1802.




INSULINO-RESISTENCIA VS,
SINDROME METABOLICO

-

@ Insulino-Resistencia: menor actividad biologica de la
insulina en sus diferentes acciones metabolicas,
especialmente en relacion con la glucosa, a nivel de tejido
adiposo, musculo e higado’.

\
4

® Sindrome Metabdlico: conjunto de factores de riesgo para
desarrollar enfermedad CV y Diabetes tipo 2, que se
presentan en conjunto con una frecuencia mayor a la

determinada por el azar?.

1. Verdnica Araya, et al., en Manuel Garcia de los Rios “Diabetes Mellitus”, 3ra Ed pp 51-65. Editorial
Mediterraneo, Santiago de Chile 2014. 2. Alberti KGMM, et al. Circulation 2009; 120: 1640.



“La Resistencia a la Insulina es la Madre del
S. Metabélico y la Obesidad es la Abuela”

Arturo Rolla MD

Prevalencia!
Onzsidad vy 64.4
Juhrenesy d

Resistencia
Insulina

Sindrome
Metabdlico 35,3

Prediabetes

Diabetes
Tipo 2 9,4




MANIFESTACIONES (CLINICAS Y
BIOQUIMICAS)

® Obesidad abdominal

® Hiperglicemia: GAA, IG, DM2, DG previas
® Acantosis nigricans

® Triglicéridos > 150 mg/dl

® HDL bajo: < 40 mg/dl en hombres y < 50
mg/dl en mujeres

® “Higado graso”
@ SOP
® HTA esencial

Rev Med Chile 2015; 143: 637-650




SINDROME METABOLICO: CRITERIOS
NCEP-ATIP Il (12

Tres o mas de los siguientes factores de riesgo:

Obesidad abdominal |> 1S g9 ¢m (masc)
> 8 > 80 cm (fem)

Triglicéridos > = 150 mg.%

Colesterol HDL < 40 mg.% (masc)
< 50 mg.% (fem)

Presion arteria =—30/85 mm Hg

Glicemia en ayunas |> 100 mg.% (2)

(1) National Cholesterol Educational Program, Adult Treatment Panel (ATP) Ill; JAMA’

(2) 2003 New ADA IFG criteria (Expert Panel...,Diabetes Care 26:3160-3167, 2003)



3ES LO MISMO R

A LA INSULINA QUE

ESIST

ENCIA

SINDROME METABOLICO?




DEFINICION DE INSULINORESISTENCIA
® Fendmeno fisioldgico o patologico con
base poligénica y ambiental.

® Determina menor accion de la insulina
en el metabolismo glucidico.

® Ocasiona hiperinsulinemia.

Consenso Sociedad Chilena de Endocrinologia y diabetes 2015



EL USO DE MEDICIONES DE INSULINA
DE AYUNAS O POST CARGA:

® Tiene limitaciones.

POCA UTILIDAD CLINICA
NO PEDIR SIN MEDIR GLICEMIA

NO PEDIR EN PACIENTES CON DIABETES

Consenso Sociedad Chilena de Endocrinologia y diabetes



ENTONCES....

® LLa resistencia a la insulina seria el
mecanismo fisiopatolégico principal en el
sindrome metabdlico.

® El sindrome metabdlico es una constelacion
de factores de riesgo para desarrollar un
evento cardiovascular y diabetes mellitus a
futuro.

® Y otras complicaciones como el higado graso.




RESISTENCIA A LA INSULINA NO ES
UN DIAGNOSTICO

R73.0 Anormalidades en la prueba de tolerancia a la glucosa
Diabetes:
* latente
* quimica
Prediabetes
Tolerancia a la glucosa alterada

R73.9 Hiperglicemia, no especificada

CIE 10 MINSAL



DIAGNOSTICO DE
SINDROME METABOLICO

« Diagnoéstico fundamentalmente clinico.

« La obesidad es un componente

fundamental.
» Medir cifras de presion arterial.

« Laboratorio:

Glicemia ayunas

Perfil Lipidico







[ —
SINDROME METABOLICO (SM)

40, 1% Nacional Sindrome Metabolico total segun saxo y edad
ENS 2016-17
* Prasion Arterial igual o superior 3 230/85
mmiHg © Hipertenzo en tratamisnto. Lare
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Zhao et al. 10.3389/fend0.2023.1149239

Central nervous system

*  Alzheimer disease

* Impaired energy homeostaseis
Brain

* cerchrovascular diseases

Heart

+ myocardial infarction

¢ coronary artery disease
blood vessel

« vascular stiffness

*  hypertension

Liver

+ Nonalcoholic fatty liver disease
*  Steatosis

*  Steatohepatitis

« liver cirrhosis

Pancreas islet —

+  Diabetes Mellitus Kidney

» chronic kidney disease

Tumor
= breast, colorectal, prostate,
pancreatic, adrenocortical, Ovary

endometrial cancers * polycystic ovary syndrome

FIGURE 1
Chronic metabolic diseases may be induced by IR.



3SOLO LA RESISTENCIA A LA
INSULINA LLEVA A
DIABETES?




DIABETES TIPO 2

e’

e
Impaired insulin

secretion
w HYPERGLYCEMIA ’
Increased hepatic Decreased muscle
glucose production glucose uptake

Clase 2002
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possible decreased
GLP-1 secretion

E. Colon/biome
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9. Immune
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inflammation

1. Pancreatic B-Cells
4/ B-Cell function
J B-Cell mass

. Insulin
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10. Stomach/
small intestine
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glucose absorption

Increased glucose reabsorption
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effect
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PAN

gp Glucagon

Upregulation of SGLT-2 ‘l' T

11. Kidney

Schwartz S, et al. Diabetes Care 2016; 39: 179.

INSULIN RESISTANCE

7. Brain

Increased appetite

: Decreased morning
‘* dopamine surge
. Increased sympathetic
\tone

6. Liver

Increased
glucose
production

5. Muscle

Decreased
peripheral muscle
uptake

4. Adipose

Increased lipolysis
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LOS “ONC

8. Colon/biome

Abnormal microbiota;
possible decreased
GLP-1 secretion

9. Immune <
dysregulation/
inflammation

10. Stomach/
small intestine

Increased rate of
glucose absorption

11
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. Kidney
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Schwartz S, et al. Diabetes Care 2016; 39: 179.
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7. Brain

Increased appetite
Decreased morning
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Increased sympathetic
tone
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6. Liver

Increased
glucose
production
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Decreased
peripheral muscle
uptake

4. Adipose

Increased lipolysis
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@ESC Guia de Manejo del Riesgo Cardiometabodlico

European Society
of Cardiology Insulin resistance, central/truncal obesity, T2DM, dyslipidaemia, hypertension

Heart failure
Atrial fibrillation

Chronic kidney disease

, metabolic misk
Fypoperuson
CV volume overload

Neurohormonal activation RAAS & SNS activation
Obesity

Atherosclerosis NASH/NAFLD
Acute coronary syndromes

: , Increased FFA
Regenerative cell exhaustion

European Heart Journal Plaque instability ——
(2023) 00, 1-16




p <0.001

Bl Obese (n=281)
Bl Non-obese (n = 209)

W
Q
L

Prevalence (%)
§eN
i

N
o
1

0 "
NAFLD Advanced fibrosis Cirrhosis

Fig. ). Prevalence of NAFLD, advanced fibrosts, cirrhosis in adults aged =50 years with type 2
diabeies siratified by obesity status.

7 Hepanol 2023 Mach , TSRO 473




DIABETES COMO FRCVY

Diabetes cardiovascular risk

Coronary heart disease Retinopathy

Provalonce: 14-21%5%

= o
Most frequerthy reported form of CVD and most lethal one.* ; 3 Provelnoo: 34% ) T
Hisk of death from CHD is higher in women then in men (HR, " Most macr ¢ of o
95% Cl: 1.81 [1.27-2.59) versus 1.48[1.10-1.99]).5 : rasponsible of 2.6% of all cases of bindness workiwide.

Pravalonce rates are highar in TIDM compared to
T2DM (773 vs. 262%™

Heart failure

Provalorce: 19-26%™
Second most initinl manilestation of CVD in T2DM.'®
Aisk of HF is up % 2-fold in men and E-fold in women ™

Peripheral artery disease

Provalonco: 18-20%
1 initad i fon of CVD in T2DM.*

Most
Prevalences is 1.8-fold higher in women compared to men
Provalonce: 20-61%™

Provalonce: 8-12%%" X
Second more frequent cause of death in pasents with "“""I'“."‘”'d, ?"dl S It e e
s iﬁhhmmcm: Female sex is a risk factor for nephropaty in TZDM.™

Higado metabadlico

European Journal of Preventive Cardiology 2019, Vol 26(2S) 25—-32



SINDROME METABOLICO E HIGADO

GRASO METABOLICO (MA

FLD)

® NAFLD: acumulacion excesiva ¢
l0s hepatocitos.

e lipidos en

® Los lipidos y metabolitos secretados por el
higado pueden actuar como moléculas

sefalizadoras y regular la accion de la

insulina.

® La hiperinsulinemia puede impulsar la
lipogénesis hepatica que impiden la
capacidad de la insulina para inhibir la
produccion de glucosa hepatica.




SENALIZACION ANORMAL DE
INSULINA

@ Lugar donde
ocurre el defecto
sigue siendo
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de la via de e | e
senalizacion de la
insulina
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Zhao et al.
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NAFLD: Hepatic Manifestation of Metabolic
Syndrome

Insulin
resistance

Low HDL Visceral
cholesterol obesity

Metabolic
Syndrome

Ll Hypertension

triglycerides



NAFLD: Factors Related to Progression
Vs Regression

Progression@ Regression

* Metabolic syndrome factors * Optimal control of comorbid

* Older age conditions

* Persistent elevation of ALT, AST ° Weight loss

* Rapid weight gain, increased * Optimizing the gut microbiome

visceral adiposity index*
Heavy alcohol intake

Cardiovascular disease is the main cause of death in

patients with NASH®]

*Visceral adiposity index = waist circumference, BMI, triglyceride level, and HDL-C level.
a. Bellantani S. Liver Int. 2017;37(Suppl 1):81-84; b. Domanski JP, et al. J Clin Gastroenterol. 2012;46:427-430.
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Programa de prevencion de
diabetes

40 —
— Placebo
- } RR*

31%

w
o
|

Metformina

— Estilo de vida

RN
o
|

Incidencia acumulativa
de diabetes (%)
N
o
|

— ]

0 | | | | | | |
0 05 10 15 20 25 3.0 35 40

Ano
*Reduction in risk of progressing to type 2 diabetes versus placebo DPP.N Engl J Med. 2002: 346: 393-403



RETIVIDADIEISICA

Caminar ligero
por 30 minutos es
bueno para la salud




Liver International

Exercise Might Prevent Cirrhosis in Overweight
and Obese Adults

Cheng-Feng Jan; Oswald Ndi Nfor; Jing-Yang Huang; Shu-Yi Hsu; Pei-Chieh Ko; Min-Chen Wu; Chien-Chang Ho;
Yung-Po Liaw
DISCLOSURES | Liver International. 2018;38(3):515-522.




COMER
EQUILIBRADAMENTE

©) Comer de

todo
p?;:.:: © Reducir principalm
moderada ingestade G

© Aumentar la ingesta
de Fibra
(frutas,verduras y
productos integrales)

©) Beber mucha agua :2 litros
diarios



|

Meth rm-l N a « DPP, IDPP: reduce en 31% DM2, 17% Sd Metabdlico
« Contra: Acidosis lactica, efectos Gl, IMC bajo.
A b « STOP-NIDDM: (|)25% RRR de DM2 (]) 49% eventos CV
Ca r Osa « Contra: efectos Gl que provoca 32% de abandono.
« DREAM: Ramipril + rosiglitazona

G li taZO n aS * (1)60% DM2, 70% revierte intolerancia a glucosa.

 Contra: falta estudio de efectos adversos (ICC, aumento de peso)
O rl - t t « (|) Absorcion de triglicéridos, (]) peso
] S a  Contra: efectos Gl

I ECA ARAI I » Mejoran sensibilidad a insulina (|) DM 27-23%
) « Contra: DREAM: Ramipril sin efecto significativo.

oo
vy
339




Actos (Pioglitazona) for Adultos
Prevention of Diabetes (ACT [EE Ty
NOW) comparado  con 7,6% con placebo

Adultos

SCALE (I—i raglUtide) El tiempo de conversion a diabetes fue
2,7 veces mas lento que con placebo

Lancet abril 2017



STERAPIAS MAS NUEVAS?

® Semaglutide
@ Liraglutide
® Tirzepatide

® Empaglifozina
@ Dapaglifozina

® No aprobadas para uso de “pre diabetes”




TRATAMI

® Perdida de

ENTO D

peso

Habitos alimentarios

Ejercicio

=L SM:

@ Control de los factores de riesgo mayores:

C-LDL

hipertension arterial
alteracion en el metabolismo de hidratos de

carbono.

® Por lo tanto, la evaluacion inicial de todo
paciente con SM debe considerar la
valoracion de su riesgo cardiovascular

global.




Bariatric Surgery as a Treatment?

How likely are you to refer a patient with obesity for bariatric surgery as a
metabolic syndrome treatment?

@ B. Somewhat likely - 37%

C. Unlikely but would consider - 36%
@ A Extremely likely - 21%

D. Would never suggest - 6%

Medpage 19 de marzo 2019
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ADA 2022 : enfoque multifactorial para reducir el riesgo
de complicaciones de |a diabetes

f//“ — . - Ty | - =~
{"" MEJORAR LA CALIDAD DE VIDA

REDUCCI&N EN COMPLICACIONES DE LA DIABETES

f:; "/,»” : ,‘\-‘ y W= - ;;‘..‘ /o N Ve ~
AN (] \’ﬂ [] ’ ‘ () [ W (]
I/ N N
Control Presion s Beneficio
glicémico arterial Lipidos CVy renal
nhibicion
i \ J
Jutl] JUUU
i ] ] E H

MODIFICADO DE Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T,

Tsapas A, Buse JB
Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diabetologia 2022; https://doi.org/10.1007/s00125-022-05787-2.




ADA 2022 : enfoque multifactorial para reducir el riesgo
de complicaciones de |a diabetes
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QLN [ m I' ’ h (] W\
I/ ™ , ™
Control Presion = Beneficio
glicémico arterial Lipidos CVy renal
nhibicion
i . J N
UUU] JUUU
5 ¢ ¢ 5 "

MODIFICADO DE Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T,

Tsapas A, Buse JB
Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diabetologia 2022; https://doi.org/10.1007/s00125-022-05787-2.




ADA 2022 : enfoque multifactorial para reducir el riesgo
de complicaciones de |a diabetes

Control Presion
glicémico arterial

Beneficio
CVy renal

Inhibicion

{ [
Q : MODIFICACION EN ESTILO DE VIDA Y EDUCACION EN DM

MODIFICADO DE Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T,

Tsapas A, Buse JB
Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diabetologia 2022; https://doi.org/10.1007/s00125-022-05787-2.




Clinical Practice Guidelines JOURNAL
OF HEPATOLOGY

EASL-EASD-EASO Clinical Practice Guidelines on the
management of metabolic dysfunction-associated steatotic
liver disease (MASLD)"

European Association for the Study of the Liver (EASL)", European Association for the Study of Diabetes (EASD), European
Association for the Study of Obesity (EASO)

© 2024 The Author(s). Published by Elsevier BV on behalf of European Association for the Study of the Liver (EASL) and by S Karger AG. This isan

open access article under the CC BY-NC license (http/creativecommons.org/licenses/by-nc/4.0/).




Weight loss goals [ Recommendations b all MASLD [ Implementation
o - S
s |E Diet quality [ Physical activity (
MASLD g 25% for skeatosis + Mediterranean diet + Tailbred b the individual's Multidisciplinary care
with > = reduction « Minimising processed preference and ability Lifestyle evaluation during
averweight c meat, ultra-processed « >150 min/week of healthcare visits
lobasity 2 § :;’::‘m':sms" foods and sugar- modarate- or 75 minjweek Affordable structured
§ 2 sweetened beverages of vigorous-intensity lifestyle interventions
hysical activity o
E § Consider increfin- * Increasing unprocessed/ P S Indmdqaised plan
— b 3 based weight loss minimally processed foods * Minimising sedentary fme deqenqngo? the
< 8 || arugs Other lifestyle habits palisnts preferencas and
economic constraints
Ma‘smm g § * Smoiig: modene Behavioural the
b y 3 | | COnNderbarigic « Alcohal: discouraged or oy
class Il or Il R4 § procedures
obesity avoidance in advanced
E .S fibrosis or cimhosis
b g - - >
i) MASH cirrhosis
2 - « Lifestyle adapted to the severity of liver disease and
— ‘g nutrtional status
MASLD o + Sarcopenia or decompensated cirrhosis: high-protein diet
e =yl F 3-5% weight reduction and late-evening snack
R « Compensated cirthosis with obesity: moderate weight
weight g & SyS 2
X ) reduction plus high-profein intake and physical activity
Prevention of MASLD and HCC i Long-term goals:
* Preventing obesity Quality of life and survival
et e e Cardiometabolic benefits
* Regular physical activity Prevention of cirhosis, HCC, T2D, cardiovascular disease
+ Avoiding smoking and alcohol

Fig. 3. Lifestyle management algorithm for MASLD. Note: Behavioural therapy includes: self-monitoring, clinicians providing affected individuals with self-efficacy
and motivation, setting realistic negotiable goals, and overcoming barriers. Examples of unprocessed/minimally processed foods: vegetables, fruits (not juice), low-fat
dairy, nuts, olive oil, legumes, unprocessed fish and poultry. Overweight/obesity: Overweight: BMI of 25-29.9 kg/m? fnon-Asian) or 23-24.9 (Asian), Obesity: >30 kg/m®
(non-Asian) 225 kg/m” (Asian). Class Il obesity: BMI 235 kg/m” (non-Asian) or BMI 230 kg/m” (Asian). Normal weight: BMI<25 kg/m” (non-Asian) or <23 kg/m” (Asian).
BMI, body-mass index; HCC, hepatocellular carcinoma; MASH, metabolic dysfunction-associated steatohepatitis; MASLD, metabolic dysfunction-associated stea-
totic liver disease; T2D, type 2 diabetes.




Preferred pharmacological options for treating comorbidities

MASH-targeted T2D Dyslipidaemia Obesity
GLP1RA
M"AAS;.SI If locally approved: (e.g. semaglutide,
D S5 s A resmetirom liraglutide, dulaglutide) GLP1RA
FOF3 in F2/F3 fibrosis and coagonists (e.g. semaglutide,
( ) (e.g. tirzepatide) liraglutide) and
coagonisu
SGLT2 inhibitors (6.g. tizepatide)
(e.g. empaglifiozin,
dapaglifiozin) Statins
Bariatric
Metformin® interventions
Check indication for : EASNS
MASLD/ : 3 . (special caution in
MASH with liver :x::‘::a“on q Insulmof case ofo":npet)lsahad
compensated g In case cirthosis
cirrhosis (F4) docomp.:(t;:anon or decompensated
cirrhosis)

v

*I glomengar Siratibn rate >30 mikmin

Fig. 4. Treatment recommendations beyond lifestyle modification in MASLD/MASH. The recommended choice of pharmacological treatment options in in-
dividuals with MASLD/MASH is dependent on comorbidities and stage of disease. GLP1RA, glucagon-like peptide 1 receptor agonist; HCC, hepatocellular carcinoma;
MASH, metabolic dysfunction-associated steatohepatitis; MASLD, metabolic dysfunction-associated steatotic liver disease; SGLT2, sodium-glucose cotransporter 2;

T2D, type 2 diabetes.
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® Into

UMEN

erancia a la glucosa =»diabetes

(continuo)
® Factores de riesgo cardiovascular

® Constelacion de F de R = sindrome
metabolico (insulinoresistencia)

® Prevenibles
@ La prediabetes = debe ser tratada.




r Esteatosis
| hepatica

{! ATermedadadada L\ /S'I ndrome

metabolico

Hiperuricemia

Adaptado de. Diabetes Care 1997 Gentileza Dra. Baez




® La obesidad es una enfermedad cronica que
requiere tratamiento de por vida.

® Se asocla a un elevado numero de
comorbilidades cardiometabdlicas,
osteoarticulares y oncologicas.

® Dieta y ejercicio son la base del tratamiento.
ADQUIRIR UN ESTILO DE VIDA SALUDABLE

® Farmacologia y/o cirugia podria ser util en
algunos casos.




FINALMENTIE?

® Médicos generales, internistas, otras
especialidades:

MASLD es comun, Uds. ven pacientes en riesgo
diariamente.

Piénsenlo, busquen y traten factores de riesgo.

® Endocrinologos y diabetologos:

MASLD es una complicacion de los pacientes que
nosotros tratamos.

® Gastroenterologos y hepatologos:
Los pacientes les son referidos.

Insistir en manejo metabolico, ;estudios clinicos?
;terapias especificas?







