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			Introduction

			The Non-alcoholic Fatty Liver Disease (NAFLD) is the liver disorder most common in western countries, has a global prevalence of approximately 25% and is strongly associated to obesity and metabolic syndrome. According to the Third National Health and Nutrition Examination Survey (NHANES III) the prevalence of NAFLD is more common in obese individuals with a prevalence of 39.4% than in lean individuals with a prevalence of 7.7%. NAFLD is the hepatic manifestation of the metabolic syndrome and is defined as the accumulation of fat in the liver.

			The high calories diet with an excess of saturated fats, refined carbohydrates, has been associated with weight gain and obesity, and more recently with NAFLD [1,2]. The “multiple hit” hypothesis considers multiple insults acting together on genetically predisposed subjects to induce NAFLD and provides a more accurate explanation of NAFLD pathogenesis [3].

			Dietary habits, genetic and environmental factors can lead to insulin resistance, obesity with adipocyte proliferation and changes in the gut microbiota. The insulin resistance is a key factor in the pathogenesis of NAFLD, the insulin resistance results in a hepatic de novo lipogenesis and impaired inhibition of adipose tissue lipolysis, with consequent increased flux of fatty acids to the liver [4]. Insulin resistance also promotes adipose tissue dysfunction that results in an impaired secretion of adipokines and inflammatory cytokines [5]. In the 2018 Annual Meeting of the American Association for the Study of Liver Diseases were presented phase II data in therapies with drugs for NAFLD and NASH.

			Farnesoid X Receptor Agonists

			Farnesoid X receptors (FXRs) are nuclear hormone receptors expressed in high amounts in body tissues that participate in bilirubin metabolism including the liver, intestines, and kidneys. Bile acids are the natural ligands of the FXRs. XRs play a critical role in carbohydrate and lipid metabolism and regulation of insulin sensitivity. FXRs also modulate live growth and regeneration during liver injury.

			The farnesoid X receptor agonist GSK-9674 was compared with placebo at doses of 30 and 100 mg and showed ≥ 30% relative reduction in liver fat and improving markers of fibrosis also improved [6] Obeticholic acid (OCA), is a semi-synthetic bile acid analogue which has the chemical structure 6α-ethyl-chenodeoxycholic acid. The natural bile acid, chenodeoxycholic acid, was identified in 1999 as the most active physiological ligand for the farnesoid X receptor, which is involved in many physiological and pathological processes. In a double-blind, placebo-controlled, phase II study, the OCA was compared with placebo, at the week 16, patients with vs without cirrhosis (F4 vs F1-F3) showed no trend for differences in ALT, bilirubin, platelets, and INR [7]. Tropifexor (TXR) in the study FLIGHT a 3-part randomized, placebo-controlled, double-blind, dose-ranging phase IIb study in adults with NASH, weighing 40-150 kg with liver fat ≥ 10%, showed reduction in liver fat, ALT and GGT compared with placebo [8].

			Fibroblast Grow Factor (FGF) Analogues

			NGM282 is a non‐tumorigenic analogue of human FGF19 demonstrating significant reductions in hepatic steatosis, liver transaminases and fibrosis markers after 12 weeks of treatment at doses of 3 mg and 6 mg. Treatment with NGM282 at doses of 1mg and 3mg for 12 weeks results in clinically meaningful improvements in all components of the NAS and fibrosis in NASH patients, and is preceded by rapid and significant improvements in imaging‐based parameters and liver transaminases [9].

			Thyroid Hormone Receptor Beta Selective (THR-b)

			The THR-b VK2809 in a Randomized, multicenter, placebo-controlled phase IIa study at the week 12 showed an higher proportion of patients with liver fat > 30% compared placebo [10]. MGL‐3196 is a liver‐directed, orally active, highly selective THR‐β agonist which may reduce lipotoxicity in NASH by increasing hepatic fat metabolism. At Week 36, MGL‐3196 treatment compared with placebo resulted in significant and sustained reductions in hepatic fat on MRI‐PDFF, liver enzymes, fibrosis biomarkers, atherogenic lipids and improvement in NASH on liver biopsy. In MGL‐3196 treated patients, ≥30% fat reduction (MRI‐PDFF) at Week 12 predicted an improved NASH histologic response at Week 36 [11].

			Acetyl‐CoA Carboxylase (ACC) Inhibitor

			Elevated plasma levels of medium and long chain acylcarnitines are markers of impaired mitochondrial beta oxidation of fatty acids. GS‐0976 inhibits cytoplasmic ACC1 and mitochondrial ACC2 thereby reducing fatty acid synthesis and augmenting beta oxidation, respectively. NASH patients who responded to GS‐0976 with reduction of liver fat by MRI‐PDFF also demonstrated a reduction in plasma acylcarnitine species. This effect is consistent with an improvement in the efficiency of mitochondrial beta oxidation. These reductions in plasma acylcarnitine species provide further evidence to support the therapeutic targeting of ACC1 and ACC2 in patients with NASH [12].

			Stearoyl-coenzyme A Desaturase-1. (SCD-1) Modulator

			Aramchol (arachidyl amido cholanoic acid) is a novel fatty acid bile acid conjugate, inducing beneficial modulation of intra-hepatic lipid metabolism. The ARREST study enrolled 247 NASH patients who were overweight/obese and had prediabetes or diabetes with HbA1C at baseline of 6.6%. More than 50% were hypertensive and had dyslipidemia. Baseline histology demonstrated a population with advanced disease, with 60% having stage 2 and 3 fibrosis and 70% having NAS≥5.

			The study ARREST, a randomized, global phase IIb study with aramchol in patients with NASH and diabetes or prediabetes, compared armachol at doses of 400 and 600 mg versus placebo, in the aramchol patients the proportion with >5% of reduction in liver fat by MRI, the resolution of NASH than in the placebo group [13].

			Glucagon Like Peptide Type 1 (GLP-1) Receptor Agonist

			The glucagon‐like peptide 1 analogs semaglutide and liraglutide improve glycemic control and reduce elevated liver enzymes in subjects with type 2 diabetes and reduce body weight in subjects with or without diabetes. In subjects with obesity and high ALT, semaglutide 0.2–0.4 mg daily reduced ALT to an extent that was broadly comparable across weight loss categories and resulted in dose‐related ALT normalization in up to 46% of subjects after 52 weeks. These data suggest a potential role for semaglutide in the treatment of NAFLD with elevated liver enzymes [14].
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