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� Definición y fisiopatología

� Prevención y tratamiento
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Obesidad
31,2% 

Sobrepeso 
39,8%

HTA
27.6
% Diabetes 

12.3%

Sedentarismo
86.7%

Factores de Riesgo en  ENS

https://www.minsal.cl/wp-content/uploads/2017/11/ENS-2016-17_PRIMEROS-RESULTADOS.pdf



5 millones de años 50 años

Harvard Magazine, 2004.











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

Prediabetes

Diabetes





*En paciente con síntomas de diabetes basta UNA glicemia al azar >200 mg/dL. En todos 
los otros casos se requieren dos exámenes alterados para el diagnóstico.

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



� Se asocia con:

� Obesidad
� Sedentarismo
� HTA
� Dislipidemia
� Hígado graso

� Se complica de:

� Riesgo cardiovascular 
aumentado

� Progresión a diabetes

� Retinopatía
� Neuropatía

� MASLD
� Cáncer
� Deterioro cognitivo 



Normal IGT Type 2 diabetes 

Post-
prandial 
glucose

Abnormal
glucose tolerance

Insulin 
resistance

Increased insulin
resistance

Fasting 
glucose Hyperglycemia

Insulin
secretion

Hyperinsulinemia,
then b-cell failure

Adapted from Type 2 Diabetes BASICS. International Diabetes Center, Minneapolis, 2000.

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



Shepherd. N Engl J Med 1999. Le Roith. Diabetes Care 2001.
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Ferrannini E, et al. Med Clin N Am. 2011; 95; 327.

shows the regression of M/I on the OGTT 2-hour plasma glucose concentration
adjusted for gender, age, and BMI; all else being equal, M/I decreases by approxi-
mately 11 units per each mmol/L increase in 2-hour plasma glucose concentrations.
Thus, peripheral insulin resistance is a central metabolic feature of prediabetes inde-
pendent of factors, such as gender, age, and obesity, which themselves affect insulin
action. Even within the realm of NGT, individuals with higher glucose increments
during a standard dynamic test such as the OGTT are more insulin resistant than those
whose glucose excursions are lower. Ethnicity may contribute to insulin resistance
independent of glucose tolerance and other determinants. In a study using the insulin
clamp technique, Mexican-Americans were shown to be more insulin resistant than
non-Hispanic whites, regardless of whether they were with NGT, IGT, or diabetes.31

With regard to the tissues responsible for impaired insulin-mediated glucose
uptake, skeletal muscle dominates because it typically represents approximately
40% of body weight.32 However, adipose tissue makes a significant contribution to
whole body glucose disposal, as demonstrated by an 18FDG-PET study,33 especially
in an overweight phenotype as the prediabetic individual. Moreover, in the adipocyte,

Fig. 3. Insulin sensitivity (as box plots of the M/I) in individuals with NGT, impaired fasting
glucose (IFG), IGT, and type 2 diabetes (T2D). Asterisks indicate a significant difference
from the NGT group. (Data from the RISC Study, Ferrannini E, Balkau B, Coppack SW, RISC
Investigators, et al. Insulin resistance, insulin response, and obesity as indicators of meta-
bolic risk. J Clin Endocrinol Metab 2007;92:2885–92.)

Fig. 4. Reciprocal association between insulin sensitivity (as the M/I) and 2-hour plasma
glucose concentration on a standard OGTT. The relation shown by the solid line and its
95% confidence intervals is adjusted for center, sex, age, and BMI. T2D, type 2 diabetes.
(Data from the RISC Study, Ferrannini E, Balkau B, Coppack SW, et al, RISC Investigators.
Insulin resistance, insulin response, and obesity as indicators of metabolic risk. J Clin Endo-
crinol Metab 2007;92:2885–92.)
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tion factor DNA binding sites (e.g., A3, C1, and E1 sites) on the insu-
lin promoter (41, 42, S22, S23). Both glucose and GLP-1 are major 
stimuli for activation of insulin gene transcription and are involved 
in this aspect of b cell compensation (41, S23). The role for FFAs are 
less clear, with some studies showing that elevated concentrations of 
saturated FFAs are inhibitory in the context of hyperglycemia (41, 
S22). The upregulation of insulin biosynthesis in compensation 
could also be at the level of translation and posttranslational pro-
cessing (43, 44, S24, S25). Insulin biosynthesis is known to be highly 
regulatable by acute changes in nutrient availability (43, 25), but less 
is known about longer-term adaptations in transcriptional/transla-
tional regulation of insulin production to situations such as chronic 
overnutrition (S24). An interesting proposal is that increased expres-
sion of an insulin splice variant with increased translation efficiency 
may be a factor involved in b cell compensation (44). Overall, there 
has been little exploratory investigation into the mechanisms of 
stimulation of insulin biosynthesis in compensation processes, with 
the role of FFAs, in particular, being uncertain at this stage.

%FUFSNJOBOUT�PG�iTVTDFQUJCMFu�JTMFUT�JO�5�%
Lessons from studies in ZF and ZDF rats. Although the ZDF rat has the 
same leptin receptor mutation and similar levels of hyperphagia, 
obesity, and hyperlipidemia as the ZF rat (S20), males spontane-
ously develop diabetes (12, S5, S20). The ZDF rat has been a cor-
nerstone for research on the role of lipotoxicity in b cell failure 
(45–47, S26). By approximately 8 weeks of age, male ZDF rats 
develop mild hyperglycemia and by 10 weeks profound diabetes 
(45). The islets show increased b cell apoptosis (S5, S27, S28) and 
moderate accumulation of intracellular TGs by 8 weeks and enor-
mous TG overload by 10 weeks (45, 48) in concordance with mark-
edly increased expression of enzymes responsible for lipogenesis 
and lipid esterification (48, S26, S29, S30). Islet steatosis in ZDF 
rats so far has been documented using biochemical determina-
tion of total islet TG content. However, b cell steatosis needs to be 
confirmed by electron microscopy or other methods, as ZDF islets 
at 10 weeks of age may contain fibroblasts loaded with TGs. The 
major pathogenic factors that have been implicated in causing islet 
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� Insulino-Resistencia: menor actividad biológica de la 
insulina en sus diferentes acciones metabólicas, 
especialmente en relación con la glucosa, a nivel de tejido 
adiposo, músculo e hígado1.

� Síndrome Metabólico: 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 azar2.  

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





� 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
� “Hígado graso”
� SOP
� HTA esencial



Obesidad abdominal > 102 cm (masc)
> 88 cm (fem)

Triglicéridos > = 150 mg.%

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

Presión arterial >= 130/85 mm Hg

Glicemia en ayunas > 100 mg.% (2)

Tres o más de los siguientes factores de riesgo:

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

(1) National Cholesterol Educational Program, Adult Treatment Panel (ATP) III; JAMA 2001.

> 90 cm (masc)
> 80 cm (fem)





� Fenómeno fisiológico o patológico con 
base poligénica y ambiental.

�Determina menor acción de la insulina 
en el metabolismo glucídico.

�Ocasiona hiperinsulinemia.  

Consenso Sociedad Chilena de Endocrinología y diabetes 2015



�Tiene limitaciones.
� Falta control de calidad para casos 

seleccionados.
�Se propone uniformar técnicas ya que 

hay valores variables.

Consenso Sociedad Chilena de Endocrinología y diabetes

POCA UTILIDAD CLÍNICA
NO PEDIR SIN MEDIR GLICEMIA

NO PEDIR EN PACIENTES CON DIABETES



� La resistencia a la insulina sería el 
mecanismo fisiopatológico principal en el 
sindrome metabólico.

� El sindrome metabólico es una constelación 
de factores de riesgo para desarrollar un 
evento cardiovascular y diabetes mellitus a 
futuro.

� Y otras complicaciones como el hígado graso.



CIE 10 MINSAL



Diagnóstico fundamentalmente clínico.

La obesidad es un componente 

fundamental.

Medir cifras de presión arterial.

Laboratorio: 

¡ Glicemia ayunas

¡ Perfil Lipídico 











Clase 2002



Figure 3—b-Cell–centric construct: the egregious eleven. Dysfunction of the b-cells is the final common denominator in DM. A: Eleven currently
knownmediating pathways of hyperglycemia are shown. Many of these contribute to b-cell dysfunction (liver, muscle, adipose tissue [shown in red
to depict additional association with IR], brain, colon/biome, and immune dysregulation/inflammation [shown in blue]), and others result from
b-cell dysfunction through downstream effects (reduced insulin, decreased incretin effect, a-cell defect, stomach/small intestine via reduced
amylin, and kidney [shown in green]). B: Current targeted therapies for each of the current mediating pathways of hyperglycemia. GLP-1,
glucagon-like peptide 1; QR, quick release.

182 b-Cell–Centric Classification of Diabetes Diabetes Care Volume 39, February 2016

Schwartz S, et al. Diabetes Care 2016; 39: 179.
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knownmediating pathways of hyperglycemia are shown. Many of these contribute to b-cell dysfunction (liver, muscle, adipose tissue [shown in red
to depict additional association with IR], brain, colon/biome, and immune dysregulation/inflammation [shown in blue]), and others result from
b-cell dysfunction through downstream effects (reduced insulin, decreased incretin effect, a-cell defect, stomach/small intestine via reduced
amylin, and kidney [shown in green]). B: Current targeted therapies for each of the current mediating pathways of hyperglycemia. GLP-1,
glucagon-like peptide 1; QR, quick release.

182 b-Cell–Centric Classification of Diabetes Diabetes Care Volume 39, February 2016

Schwartz S, et al. Diabetes Care 2016; 39: 179.
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European Heart Journal 
(2023) 00, 1–16

Guía de Manejo del Riesgo Cardiometabólico





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

Hígado metabólico



� NAFLD: acumulación excesiva de lípidos en 
los hepatocitos.

� Los lípidos y metabolitos secretados por el 
hígado pueden actuar como moléculas 
señalizadoras y regular la acción de la 
insulina.

� La hiperinsulinemia puede impulsar la 
lipogénesis hepática que impiden la 
capacidad de la insulina para inhibir la 
producción de glucosa hepática.



�Lugar donde 
ocurre el defecto 
sigue siendo 
estudiado

�Se han 
identificado 
muchos 
componentes clave 
de la vía de 
señalización de la 
insulina



INFLAMACIÓN
HIPOXIA

LIPOTOXICIDAD







� Definición y fisiopatología

� Prevención y tratamiento



PREVENIBLE



Placebo
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Programa de prevención de 
diabetes

DPP.N Engl J Med. 2002; 346: 393-403

RR*
58%

*Reduction in risk of progressing to type 2 diabetes versus placebo

RR*
31%







J Comer de 
todo

pero en   
forma  

moderada.  

COMER  
EQUILIBRADAMENTE

J Reducir principalmente la  
ingesta de  GRASAS

J Aumentar la ingesta 
de Fibra  

(frutas,verduras y
productos integrales)

J Beber mucha agua :2 litros 
diarios



•DPP, IDPP: reduce en 31% DM2, 17% Sd Metabólico
•Contra: Acidosis láctica, efectos GI, IMC bajo.Metformina

•STOP-NIDDM: (↓)25% RRR de DM2 (↓) 49% eventos CV
•Contra: efectos GI que provoca 32% de abandono.Acarbosa

•DREAM: Ramipril + rosiglitazona
•(↓)60% DM2, 70% revierte intolerancia a glucosa.
•Contra: falta estudio de efectos adversos (ICC, aumento de peso)

Glitazonas

•(↓) Absorción de triglicéridos, (↓) peso
•Contra: efectos GIOrlistat

•Mejoran sensibilidad a insulina (↓) DM 27-23%
•Contra: DREAM: Ramipril sin efecto significativo.IECA, ARAII



Actos (Pioglitazona) for 
Prevention of Diabetes (ACT 

NOW)

Adultos

2,1% de conversión a diabetes, 
comparado con 7,6% con placebo

SCALE (Liraglutide)
Adultos

El tiempo de conversión a diabetes fue 
2,7 veces más lento que con placebo

Lancet abril 2017



� Semaglutide
� Liraglutide
� Tirzepatide 

� Empaglifozina
� Dapaglifozina

� No aprobadas para uso de “pre diabetes”



� Pérdida de peso
¡ Hábitos alimentarios
¡ Ejercicio 

� Control de los factores de riesgo mayores: 
¡ C-LDL
¡ hipertensión arterial  
¡ alteración en el metabolismo de hidratos de 

carbono. 
� Por lo tanto, la evaluación inicial de todo 

paciente con SM debe considerar la 
valoración de su riesgo cardiovascular 
global.
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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
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� Intolerancia a la glucosa èdiabetes 
(continuo)

� Factores de riesgo cardiovascular
�Constelación de F de R è síndrome 

metabólico (insulinoresistencia)
�Prevenibles
� La prediabetes è debe ser tratada.



Sindrome 
metabólico

HTA
Diabetes mellitus tipo 2

Dislipidemia

SOP
Hiperuricemia

Enfermedad CV

Esteatosis
hepática

Adaptado de. Diabetes Care 1997          Gentileza Dra. Báez



� La obesidad es una enfermedad crónica que 
requiere tratamiento de por vida.

� Se asocia a un elevado número de 
comorbilidades cardiometabólicas, 
osteoarticulares y oncológicas.

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

� Farmacología y/o cirugía podría ser útil en 
algunos casos.



� Médicos generales, internistas, otras 
especialidades:
¡ MASLD es común, Uds. ven pacientes en riesgo 

diariamente.
¡ Piénsenlo, busquen y traten factores de riesgo.

� Endocrinólogos y diabetólogos:
¡ MASLD es una complicación de los pacientes que 

nosotros tratamos.

� Gastroenterólogos y hepatólogos:
¡ Los pacientes les son referidos.
¡ Insistir en manejo metabólico, ¿estudios clínicos? 

¿terapias específicas?




