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MAFLD / NAFLD



Recent Evidence





Metformin

• Metformin is associated with 
improvement in insulin 
resistance, aminotransferase 
levels, and no effect on liver 
histology

Small, open-label, or 
non-randomized 

published trials in both 
diabetic and non-

diabetic patients with 
biopsy-proven NAFLD



DPP-4 inhibitors

• Reduction in intrahepatic lipid content in
diabetic patients with clinical NAFLD.

• Improvements in hepatic steatosis and
ballooning in patients with biopsy-proven
NASH irrespective of DM status.

two open-label 
trials of 

sitagliptin



Therapeutic targets in NASHJournal of Hepatology 2022 vol. 76 j 1263–

1278



Promising drugs that are already in phase III registrational 

trials
farnesoid X receptor (FXR)

Obeticholic acid (OCA) is a first-in-class, potent and selective FXR agonist

which initially demonstrated an insulin-sensitizing effect in patients with type 2

diabetes.

Journal of Hepatology 2022 vol. 76 j 1263–

1278

Tropifexor is another FXR agonist that failed to elicit histological

improvement on conventional histology. Other than the obvious explanation of

different lengths of therapy (12 vs. 18 months) or statistical power, the reason for

these discordant results is unknown.

Since OCA induces side effects such as pruritus and increases in LDL,

many second generation FXR agonists have been developed on the premise

that a non-bile acid pharmacological structure may alleviate some of these

effects.

FXR plays important roles in:

- Bile acid metabolism. - Metabolic, inflammatory and fibrogenic pathways.



Promising drugs that are already in phase III registrational 

trials
Thyromimetics

In the liver, an imbalance of deiodinase activity favors the synthesis of inactive

thyroid hormone T3 thus leading to a state of cellular hypothyroidism.

Thyroid hormones have many beneficial functions, such as inducing lipophagy

and mitochondrial biogenesis which contributes to the removal of liver fat.

However, a NASH drug would need to be highly selective for the β-isoform of

the thyroid hormone receptor in order to avoid unwanted extrahepatic side

effects.

Journal of Hepatology 2022 vol. 76 j 1263–

1278



Promising drugs that are already in phase III registrational 

trials
Thyromimetics

Another compound with liver-specific thyromimetic properties, VK2809, is currently

under investigation (NCT04173065).

Journal of Hepatology 2022 vol. 76 j 1263–

1278

Resmetirom is the first such oral, liver-directed THR-b1-selective agonist

demonstrating marked effects on lipid parameters. In a phase II trial, resmetirom

had a potent anti-steatogenic effect and improved atherogenic dyslipidemia in

patients with NASH, while weight and glycemic parameters were unaffected.



Promising drugs that are already in phase III registrational 

trials
Incretins and other metabolic hormones

Two trials in NASH have already been completed and semaglutide, the leading

compound in this class, not only leads to metabolic improvement, but also

improves features of steatohepatitis.

Several dual or even triple agonists are in development, associating GLP-1 with

GIP agonism (tirzepatide) or GLP-1 with glucagon agonism (cotadutide), or

even triple agonists. Combinations of GLP-1 receptor agonists and long-acting

amylin analogues are being tested as well.

Trials of these compounds in NASH are underway and combinations of incretins

seem to induce weight loss of an even higher magnitude than GLP-1 receptor

agonists alone.
Journal of Hepatology 2022 vol. 76 j 1263–

1278



Promising drugs that are already in phase III registrational 

trials
PPAR agonists – α, β/ and  –

PPARs have pleiotropic actions as critical regulators of fatty acid metabolism,

glucose metabolism, inflammation and fibrogenesis.

Journal of Hepatology 2022 vol. 76 j 1263–

1278

Mono PPAR-α agonists are ineffective in NASH and selective PPAR- agonists,

such as seladelpar, are currently being developed for primary biliary cholangitis and

tested in NASH.

Pioglitazone, a PPAR-  agonist is associated with a broad spectrum of metabolic

effects resulting from the restoration of adipose tissue biology and a decrease in

chronic systemic inflammation. In patients with NASH, these changes are associated

with improvements in liver histology.

Possibly a more efficient attempt to mitigate the side effects of thiazolidinediones would be

the induction of combined PPAR agonism using dual or triple agonists. The most

successful story so far has been with lanifibranor, a pan-PPAR agonist with a higher potency

for improving experimental NASH than individual PPAR agonists.



Promising drugs that are already in phase III registrational 

trials
Lipogenesis inhibitors

De novo lipogenesis is an important source of liver fat in patients with NAFLD

especially under dietary stress from high-fructose intake.

Aramchol, already in a phase III trial (NCT04104321).

is a fatty acid / bile acid conjugate which is a partial inhibitor of hepatic

steroyl-CoA desaturase - a rate-limiting enzyme in the biosynthesis of

monounsaturated fatty acids which regulates body adiposity, energy

expenditure, fatty acid β-oxidation in liver and insulin sensitivity.

In experimental models, aramchol improved inflammation, oxidative stress and

fibrosis. Phase II studies in humans have confirmed the reduction in liver fat

and indicated histological improvements in steatohepatitis and fibrosis.

Journal of Hepatology 2022 vol. 76 j 1263–

1278



Promising drugs that are already in phase III registrational 

trialsSGLT2  inhibitors



non-esterified fatty acid

de novo lipogenesislipid droplets

patatin-like phospholipase 

domain-containing protein 3

Journal of Hepatology 2022 vol. 76 j 1263–

1278

farnesoid X receptor

acetyl-CoA carboxylase

fatty acid

synthase

Thyromimetics
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Company Confidential / EVA Pharma-

o Pioglitazone and GLP-1 RAs are recommended for persons with T2D and biopsy-proven NASH. (A)

o Clinicians must consider treating diabetes with pioglitazone and/or GLP-1 RAs when there is an elevated 

probability of having NASH based on elevated plasma aminotransferase levels and noninvasive tests. (A)

o To offer cardiometabolic benefit in persons with T2D and NAFLD, clinicians must consider treatment with 

GLP-1 RAs, pioglitazone, or SGLT2 inhibitors; however, there is no evidence of benefit for treatment of 

steatohepatitis with SGLT2 inhibitors. (A)

Medication Recommendation:

Endocrine Practice 2022 28528-562DOI: (10.1016/j.eprac.2022.03.010) 



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 3 ( 2 0 1 4 ) 1 4 6 9 – 1 4 7 9

MAFLD  treatment




