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Treatment Options in Non-alcoholic Fatty Liver Disease
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The prevalence of non-alcoholic fatty liver disease (NAFLD) has sharply increased over the past several decades in Korea. In most
cases of NAFLD, metabolic stress and cellular apoptosis are often driven by metabolic abnormality, eventually leading to inflammation
and fibrosis . Along with a dramatic surge in the obesity epidemic, 10-20% of NAFLD patients ultimately progress to non-alcoholic
steatohepatitis (NASH), a precursor to cirrhosis and hepatocellular carcinoma, as well as multi-organ systemic diseases. Currently, diet
and exercise are chiefly recommended to achieve significant weight loss and improve metabolic dysfunction in patients with NAFLD.
However, weight loss remains to be an elusive goal for both clinical practitioners and NAFLD patients. To date, although there has not
been any proven pharmacotherapy against NAFLD, numerous promising pipelines with good target engagement are under development.
Moreover, given the global landmark phase 3 trials using obeticholic acid (a farnesoid X receptor agonist, REGENERATE trial) and elafi-
branor (a dual peroxisome proliferator-activated receptor a/6 agonist, RESOLVE-IT trial), the era of specific target therapies focusing
on molecular and metabolic pathogenesis of NASH and fibrosis is near at hand. In this paper, we briefly cover the current and future
therapeutic options in patients with NAFLD across the entire spectrum of diseases. (Korean J Gastroenterol 2017;69:353-358)
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Table 1. Pivotal Phase Il and lll Clinical Trials for NASH Treatment

Development
Drug Mode of action P

phase
Obeticholic acid FXR agonist, bile acid Phase 3
Elafibranor PPARa/6 agonist Phase 3
Selonsertib ASK1 inhibitor Phase 3
Cenicriviroc CCR2/5 antagonist Phase 3
Oltipraz LXR inhibitor Phase 2b
Aramchol SCD1 inhibitor Phase 2b
Simtuzumab LOXL2 inhibitor Phase 2b, failed
Emricasan Pan-caspase inhibitor Phase 2b
GR-MD-02 Galectin-3 inhibitor Phase 2b
LIN452 FXR agonist, non-bile acid  Phase 2a
LMB763 FXR agonist, non-bile acid  Phase 2a
GS9674 FXR agonist, non-bile acid Phase 2a
NGM282 Recombinant FGF19 agonist Phase 2a
Volixibat ASBT inhibitor Phase 2a
Liraglutide GLP-1 analogue Phase 2a
Semaglutide GLP-1 analogue Phase 2a
MSDC0602 mTOR protein inhibitor Phase 2a
Pioglitazone PPARYy agonist Phase 2
Saroglitazar PPARa/y agonist Phase 2a
IVA337 PPARa/6/y agonist Phase 2a
Semaglutide GLP-1 stimmulant Phase 2
Remogliflozin SGLT2 inhibitor Phase 2
BMS986036 FGF21 agonist Phase 2
BMS963036 Recombinant FGF21 Phase 2a
MGL3196 TH receptor-3 agonist Phase 2a
PXS4728A VAP-1 inhibitor Phase 2a
GS0976 ACC inhibitor Phase 2a
Immuron Treg induction Phase 2a
(IMM-124e)
Nalmefene TLR 4 antagonist Phase 2a

NASH, non-alcoholic steatohepatitis; FXR, farnesoid X receptor; PPAR,
peroxisome proliferator-activated receptor; ASK1, apoptosis-signal
regulating kinase 1; CCR, chemokine receptor; LXR, liver X receptor;
SCD1, stearoyl CoA desaturase 1; LOXL, lysyl oxidase-like; FGF, fibro-
blast growth factor; ASBT, apical sodium dependent bile acid trans-
porter; mTOR, mammalian target of rapamycin; GLP, glucagon-like
peptide ; SGLT, sodium-glucose cotransporter; TH, thyroid hormone;
VAP, vascular adhesion protein; ACC, acetyl-CoA carboxylase; Treg, reg-
ulator T cell; TLR, toll-like receptor.
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