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EHMET: UNA ENFERMEDAD HETEROGENEA

Zezos et al, World J Gastroenterol 2014; Ekstedt et al, Hepatology 2015; Wong et al, Gastroenterology 2015
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Wehmeyer et al. Medicine (2016) 95:23

Composición de la dieta de los pacientes con EHmet
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Hydes TJ,. Clin Mol Hepatol. 2020.



Hydes TJ,. Clin Mol Hepatol. 2020

Lipotoxicidad: ceramidas, diacilglicéridos



Fructosa



Gen PNPLA3
Síntesis de la adiponutrina con actividad lipasa 
específica de tejido adiposo y hepatocitos

La variante mutada (rs738409) pierde la actividad lipasa.
Cambio de 148Ile → 148Met

PROMUEVE ACUMULACIÓN DE LÍPIDOS

Fructosa-genética

Estudios recientes evaluaron la predisposición genética de
influencia de fructosa en el hígado. La variante I148M (rs738409 C / G) en el patatina-como
dominio que contienen proteínas fosfolipasa





Bjermo et al, Am J Clin Nutr2012

Rosqvist et al, Diabetes2014

Dietahipercalórica

Dietaisocalórica



¿Hay algo más allá de la dieta  que ayude?

Perumpail et al, Diseases2017
Maersk et al, Am J Clin Nutr2012



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



• ACEITE OLIVA

POLIFENOLES:  hidroxitirosol mitigando el estrés 
del retículo endoplásico (RE) en el tejido adiposo y hepático. 
Suprime la expresión  hepática de los genes involucrados en la lipogénesis
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NASH-resolution

FIBROSIS-regression

% Patients achieving WL 12% 9% 10%

% Weight loss (WL)

STEATOSIS improvement 76% 100%65%

10%

35%

45%

70%

52 weeks of lifestyle intervention

Romero-Gómez M, Zelber-Sagi S, Trenell M. J Hepatol 2017



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



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% 



EJERCICIO FISICO





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
-Degradación 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



Aerobic vs. resistance exercise in NAFLD:
A systematic review

Hashida R et al. J Hepatol 2017



Sedentary behaviour & physical activity in NAFLD
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Ryu S et al. J Hepatol 2015



Zhang et al, JAMA Intern Med2016

¿Importa la intensidad o la  frecuencia del ejercicio?



¿CUANDO DEBEMOS RECURRIR AL 

TRATAMIENTO FARMACOLÓGICO? 



-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 + 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)







PROBLEMAS ENSAYOS 
CLINICOS

DIANAS TERAPEUTICAS

SUBGRUPOS EHMET

PLACEBO

END POINT

NINGUN FÁRMACO APROBADO!!!!



FXR – FGF19

Non-biliary FXRs
mTOT

METABOLIC DRUGS

Lanifibranor
Inventiva

Saroglitazar

FGF21

ACCi
Pfizer

Gilead

NGM Bio

NGM282
Intercept

OCA

PPARS

Elafibranor Cymabay

Seladelpar

SCD1i
Galmed

Resmetirom
Madrigal

Poxel

AMPKag

ANTI-INFLAMMATORY
/ANTIFIBROTICS

JNKi

Emricasan

CVC
Allergan

Galectin

WEIGHT LOSS/ 
DIABETES DRUGS

Semaglutide
&GLP1Rag

SGLT2i

NASH/Fibrosis

resolution

Genfit

Enanta

Enyo

NovartisMetacrine

Celgene

Novo-Nordisk

Dual agonists
Astra-Zeneca

Lilly

BMS

Merck

DIANAS TERAPEUTICAS



Alonso C et al. Gastroenterology 2017







• PIOGLITAZONA, VIT E

• AGONISTAS R FX

• AGONISTAS GLP1-R

• AGONISTA PPAR

• AGONSIOTAS THR -BETA



Sanyal et al, NEJM2010

PIVENS Trial: Phase 3  (Vitamina E - Pioglitazona)





FGFR4
FGF19

FXR

SREBP-1

VLDLFFA

CYP7A1

Cholesterol Bile acids

NFkB

TNFα 
INF ɣ

INOS

COX2

MCP1

IL1β 
IL6

PEPCK

Neoglucogenesis

Lipid and glucose Metabolism

VLDL production

Neoglucogenesis in the liver

Inflammation

TNFα, INF ɣ, IL1, IL17

Triglycerides

Hepatocyte

ACIDO  OBETICOLICO



Neuschwander-‐Tetri et al, Lancet2015

ACIDO  OBETICOLICO



N=219 NASH (110 OCA vs. 109 PLC)

p=0,004

p=ns

0,0002

35
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45

19
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21

FIB regression

NASH
resolution

NAS > 2

0,16

-0,02HDL

0,22

-0,22

-0,19

0,03

-0,22

-0,08

Colesterol total LDL Triglicéridos

Ácido obeticólico Placebo

p=0,0009

p=0,01

p<0,0001

p<0,88

Neuschwander-Tetri et al, Lancet 2015

N=283
n=141 Obeticholic acid (25 mg/d) 
n=142 placebo 72 w.

ACIDO  OBETICOLICO



Presented at EASL, April 10-14, 2019; Vienna, Austria

Study success was defined as achievement of one of the two primary endpoints evaluated in the Month 18 Interim Analysis.
*Statistically significant in accordance with the statistical analysis plan agreed with the FDA. All other p values are nominal.
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p<0.0001
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p=0.02

Population: ITTa (N=931) Population: PP (N=668)

0 0

Placebo OCA 10 mg OCA 25 mg Placebo OCA 10 mg OCA 25 mg

(n=311) (n=312) (n=308) (n=224) (n=226) (n=218)

Primary endpoint definition: improvement in fibrosis by ≥1 stage (NASH CRN) with no

worsening of lobular inflammation, hepatocellular ballooning or steatosis. 



Armstrong et al, Lancet2016

LEAN Study: Phase 2  

(Liraglutide)









Dual PPARa/d Agonists

ELAFIBRANORPPAR

• Fatty acid oxidation

• TG lowering

• HDL raising

• Antiinflammatory

PPAR

• Lipoprotein metabolism

• Glucose homeostasis

• Energy metabolism

• Antiinflammatory

Absence of safety concern, 
Absence of PPAR deleterious effect   Anti-inflammatory properties 

 Favorable effects on plasma lipids   Improvement of markers 
of liver dysfunction 

Improvement of
glucose homeostasis & insulin sensitivity

GFT-505



Did not decrease of insulin, fasting 
glucose and glycated haemoglobin 
(HB1AC), triglycerides in comparison 
with placebo.

22%

9%

25%

0 5 15 20 25 3010

1200mg

NASHres

FIBreg

Placebo

N=1070 F2-F3 NASH patients 
Placebo (n=535)
Elafibranor 120 mg (n=535)

Press release Genfit 11 May 2020

p=ns

p=ns

1

15%

Dual PPAR Agonists

ELAFIBRANOR



247 PACIENTES
6 MESES
NO CIRROTICOS
Fase 2b
800 mg vs 1200 mg vs placebo









FUTURO DEL TRATAMIENTOCombination therapy Sequential therapy

Bariatric
endoscopy

Liver centered
drugs

T2DM drugs

WL drugs

Life style
interventionSelonsertib + Cilofexor + Firsocostat

Tropifexor + Cenicriviroc

Semaglutide + Firsocostat + Cilofexor

Pioglitazone + Empagliflozin

Tropifexor + Licogliflozin

ASK-1inh

FXRa

SGLT2inh

PPARa

ACCihb

GLP1-RA

CCR2 /
CCR5 inh

http://www.clinicaltrials.gov/

http://www.clinicaltrials.govg/






Song. Biomedicines. 2022





Song Q,. Biomedicines. 2022



Physicians need effective pharmacotherapies that will reduce and 

maintain NASH and fibrosis remission

0% 10% 20% 26% 35% 43% 60% 70% 80% 90% 100%

FIBROSIS IMPROVEMENT W/O NASH IMPAIRMENT
Weight loss > 10%

• Intensive lifestyle changes (10%)

• Bariatric surgery (70%)

Cenicriviroc

Selonsertib

0% 10% 22% 29% 41% 44% 60%

* Patients with T”DM included

** Increased risk of bladder cancer and MI. Unknown benefits in diabetic and cirrhotic pts.

*** May increase all-cause mortality

70% 80% 90% 100%

Weight loss > 10%

Obeticholic acid*

Full spectrum of patients

• Intensive lifestyle changes (30%)

• Bariatric surgery (70%)

Sanyal AJ. N Engl J Med. 2010;362:1675-85; Neuschwander-Tetri BA. Lancet. 2015;385:956-965. Vilar-Gomez E. 

Gastroenterology. 2015;149:367-378. Lassailly G. Gastroenterology. 2015;149:379-388.

**** Patients with NAS >4

NASH resolution in diabetics

GFT-505****

Obeticholic

acid

Liraqtlutide



PIVENS and FLINT

Koutoukidis et al, 2022

- 1 Kg de peso supone una 5% de probabilidad de mejorar  
la fibrosis y 7% resolución del NASH






