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Vilar-‐Gomez et al, Gastroenterology 2015



Disbiosis

Previene la traslocación bacteriana 
y controla la inmunidad local

Fructosa

Grasas saturadas y 
proteínas animales

Resistencia a la insulina.

El exceso de lípidos: stress oxidativo, disfunción mitocondrial, 
Sustancias lipotóxicas: apoptosis
Estimulo de células estrelladas: fibrosis

INGREDIENTES



Fructosa



Adapted from Johnson et al. Exercise and Liver: Implications for therapy in fatty liver disorders, Semin Liv Dis 2012
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Patrón dietético de los 
pacientes con EHMET 

• Alto en grasas saturadas y colesterol

• Bajo en grasas poliinsaturadas, fibra y 
antioxidantes

• Alto en fructosa

• PRIMER PASO PARA EL TTO PERSONALIZADO: 
ENCUESTA NUTRICIONAL



RECOMENDACIONES DIETÉTICAS GENERALES 
EN LA EHMET, DUDAS!!

Hidratos de carbono?

Grasas?



Baja grasa-alta HC 
Alta grasa-baja HC



Bjermoetal,Am JClinNutr2012

¿No será más importante la calidad de las grasas?

Dieta isocalórica Dieta isocalórica

Rosqvist etal, Diabetes2014

Bozeto etal,DiabetesCare2012

Dietahipercalórica



Clinical outcomes

Diabetes

CVD

NAFLD

Nordmann AJ., The American Journal of Medicine 2011 

Estruch R., N Engl J Med 2013

High in

• Olive oil≥4 tbsp/day

• nuts handful/day

• Fish ≥3 /wk

• Legumes ≥3 /wk

• Fruits &Vegetables

• Fat - 40% /kcal, mostly
MUFA and ω3 PUFA

Low in

• Soda drinks

• Sweets

• Red and processed 
meats

• Carbohydrate- 40%
/kcal

Salas-Salvadó J., Ann Intern Med 2014

Ryan MC., Journal of Hepatology 2013

The Mediterranean diet is superior to low fat diet
in RCTs





DIETA MEDITERRANEA vs LF/HCD

Bara8a et al, Am J Gastroenterol2017



M Bucciantini et al. Antioxidants 2021



M Bucciantini et al. Antioxidants 2021



CALORIES

• Micronutrients:
• Vitamins

• Choline

• Coffee

• Selenium

• Carotenoids

Nutrients

• MUFA

• SFA

• PUFA

FAT

• Fructose
• Glucose
• AGE

CARBO-
HYDRATES

• Hypercaloric

• Isocaloric

• Hypocaloric

Geometric Framework for Nutrition in liver diseases

Simpson et al, J Hepatol2017



• Sem Liv Dis 2022



Sem Liv Dis 2022



NASH resolution

Nutritional intervention No Yes

LFD 20 (76%) 7 (24%)

MD 14 (43%) 18 (57%)

NASH resolution and fibrosis regression in INAMET trial

Fibrosis TE (kPa)

Nutritional intervention Progression (%) Stable (%) Improvement (%)

LFD 19 19 62

MD 22 20 58

Fibrosis (Hepamet fibrosis score)

Nutritional intervention Progression Stable (%) Improvement (%)

LFD 15 73 12

MD 10 80 10

P<0.05

HCUV (Valladolid) HUVR (Sevilla)

PERDIDA DE PESO 2,5% 



PROBIOTICOS



ALT ELASTOGRAFIA

Esteatosis ECO IMC



Non-invasive prediction of histological NASH resolution

Development and validation of a noninvasive model “NASH resolution model” -- NASHRES

261 patients treated with lifestyle intervention and paired liver biopsies (140 in derivation set / 121 in temporary validation set)

AUC in derivation (0.96) and validation (0.95) sets

≤ 46.15 (low probability of NASHRES) NPV = 92%

≥ 69.72 (high probability of NASHRES) PPV = 91%

Vilar-Gomez, Romero-Gomez, Hepatology 2016 (In Press) + EASL 2016

NASHRES formula for calculating NASH resolution probability: EXP (0.047 + 0.972 x 

weight loss + 2.194 x normal levels of ALT (EOT) – 3.076 x type 2 diabetes – 2.376 x NAS ≥ 5

– 0.102 x age) / (1 + EXP (0.047 + 0.972 x weight loss + 2.194 x normal levels of ALT (EOT)–

3.076 x type 2 diabetes – 2.376 x NAS ≥ 5 – 0.102 x age)) x 100.

A cutoff ≥ 69.72 accurately predict NASH resolution (0.96) and reversal of fibrosis (0.86)



EJERCICIO FISICO



How to assess activity?
• Sedentary behaviour:

• Total amount of time sitting
• Number of breaks

• Physical activity:
• Inactive
• Minimally active
• Health-enhancing physically active

• Exercise:
• Aerobic exercise
• Resistance exercise
• High intensity intermittent exercise
• Vigorous aerobic exercise

• How to prescribe
exercise?



John P. Thyfault, and R. Scott Rector Diabetes 2020;69:517-

524

©2020 by American Diabetes Association

-Promover la regulación a la baja de los 
genes y las proteínas en la vía del LDN
-Mejorar respiración mitocondrial
-Aumentar la capacidad gluconeogénica
-Descomposición de los lípidos
intrahepáticos 
-Exportar de sustratos fuera del hígado 
mediante la cetogénesis, las 
acilcarnitinas, el colesterol y los ácidos 
biliares.

EFECTOS DEL EJERCICIO A NIVEL HEPATICO
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Hashida et al, J Hepatol2017

EVITAR SARCOPENIA



Ejercicio Aeróbico
1. Metabolismos implicados en el mantenimiento de la resíntesis de la tasa 

de ATP: Glucolisis aeróbico y Lipólisis (B-oxidación).

2. Condiciones teóricas para maximizar este metabolismo: 50-55 % FCT y/o 
42-47 % VO2max.

• Adaptaciones:

1.  Densidad mitocondrial.

2. Angiogénesis a nivel vascular.



Ejercicio anaeróbico 

• Adaptaciones:
1. Mejoras a nivel hormonal ( concentraciones de GH, IGF-1 y Testosterona). 

2. Mejora la sensibilidad a la Insulina y por ende la homeostasis del metabolismo de la glucosa.

3. Masa magra:  de la sección trasversal de la fibra. El trabajo de fuerza induce hipertrofia e 
hiperplasia celular por células satélite y un mayor engrosamiento de tendones. 

4. Aumenta la tasa metabolica basal

5. Mejora la oxidación de ácidos grasos..

6. Mejora la lipotoxicidad.

7. Mejora la sensibilidad a la leptina y a la adiponectina ya que se regula al alza la transcripción 
de los genes correspondientes.

8. Este trabajo  la grasa visceral.



Both resistance training and aerobic training reduce hepatic fat content 

in type 2 diabetic subjects with nonalcoholic fatty liver disease (the 

RAED2 randomized trial)

Hepatology, Volume: 58, Issue: 4, Pages: 1287-1295, First published: 16 March 2013, DOI: (10.1002/hep.26393) 

Grasa hepática



LEVE VS MODERADA INTENSIDAD

Nath P, J Clin Transl Hepatol. 2020



MODERADA VS INTENSA INTENSIDAD

TG INTRAHEPATICOS



EJERCICIO FISICO Y NIVELES DE ALT



EJERCICIO FISICO Y TG INTRAHEPATICOS

M E T A B O L I S M  C L I N I C A L  A N D  E X P E R I M E N T A L 6 8 ( 2 0 1 7 ) 1 1 9 – 1 3 2



NAS SCORE

M E T A B O L I S M  C L I N I C A L  A N D  E X P E R I M E N T A L 6 8 ( 2 0 1 7 ) 1 1 9 – 1 3 2



Change in total cholesterol: exercise interventions.

N A Smart et al. Br J Sports Med 2018;52:834-843

Copyright © BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine. All rights reserved.



J Hypertens. 2019 Oct; 37(10): 1927–1938.

Effects of isometric resistance training on resting blood pressure: individual 
participant data meta-analysis

TAS

TAD

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6727950/


PNPLA3 Influences Response to Lifestyle Modification in NAFLD

Shen et al, J Gastro Hep 2015

IHTG change: CC: 3.7 ± 5.2%, CG: 6.5 ± 3.6% and GG: 11.3 ± 8.8% (p=0.002)

Lifestyle Intervention Control



NUTRICION 
INTEGRAL
PERSONALIZADA



Algorithm of lifestyle modification for the
treatment of NASH

NASH

LIFESTYLE INTERVENTION 1 YEAR

Compute NASH resolution score 1y

< 46.15 > 69.72

Recommend drug 
therapy

Long term weight loss
maintenance

46.15 - 69.72

Consider 
drug therapy

Energy restriction 
Hypo-caloric diet: 
1200-1800 kcal/d or
deficit of 500-750
kcal/day
Low fat or low 
carbohydrate or
Mediterranean diet 
tailored for patients 
preferences

Dietary composition
CARBOHYDRATES:
Reduce added sugar 
avoid sugar sweetened
beverages
complex carbohydrates in 
moderation (40% of 
calories), high in fiber 
FATS:
Reduce saturated/trans fat
& cholesterol
Increase n-3 FA and MUFA

Dietary patterns
a)Minimize Fast 
Food
b)Prefer
Mediterranean 
Diet.

Physical activity
a)Aerobic > 3/w
(150 min/w)
b)Resistance >
2/w
c) Minimize
sedentary time

Nutraceuticals
a) Coffee may be

advised if there
are not 
contraindications

b) Omega 3 
supplement (DHA) 
could be
considered (if not 
sufficiently 
consumed by diet)

Behavioral strategies to facilitate adherence; Comprehensive lifestyle program, high-intensity sessions, regular self-monitoring of 

food intake & physical activity, enhancement of self-efficacy, setting realistic weight management goals, negotiating dietary and 

activity goals, positive feedback on dietary composition improvement



la evidencia existente muestra claramente que el ejercicio programado con o sin pérdida de peso debe ser 
empleado como "rehabilitación hepática médica" para los pacientes que están en riesgo o que tienen 
NAFLD.



Antes de medicarse no olviden activarse
(vida activa) y sanarse (vida sana)




