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LEARNING OBJECTIVE

▪ Discuss the goals of pharmacotherapy for NASH

▪ Review the landscape of emerging therapies

▪ Discuss therapies currently in phase 3 clinical studies: 

▪ FXR agonist (obeticholic acid)

▪ Thyroid hormone receptor  agonist (resmetirom)

▪ Pan-PPAR (lanifibranor)

▪ GLP-1 receptor agonist (semaglutide)



of NASH Treatment

•Prevent, arrest, or reverse liver fibrosis—the primary 
predictor of liver-related clinical outcomes

• Liver-directed pharmacotherapy should generally be 
limited to those with biopsy-proven NASH and clinically 
significant fibrosis (i.e., ≥ F2 stage)

•Prevent advanced liver disease, liver failure, liver cancer 
and related outcomes

• Eventually improve liver-related morbidity/mortality 

Chalasani N, et al. Hepatology. 2018;67328-35. 



NAFLD/NASH:  Potential Therapeutic Targets

Adapted from Kronerman MA et al.  J Hepatol. 2018. 
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West R et al.  J Hep. 2017; 

Gawrieh S, et al.  Clin Liv Dis. 2018.  

FXR Agonists

Obeticholic acid (OCA)

under FDA review



New Analysis of Topline Results of REGENERATE: 
OCA for the treatment of NASH
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New Analysis of Topline Results of REGENERATE: 
OCA for the treatment of NASH

No increase in adjudicated MACE
Adjudicated liver injury was mostly mild-to-moderate and most cases were unrelated to OCA 

Sanyal A et al. AASLD 2022. Late-breaking oral #5008. Sponsored by Intercept Pharmaceuticals 



FDA Public Hearing
Gastrointestinal Drugs Advisory Committee (GIDAC) Meeting 05/19/2023

www.fda.gov/media/168215/download
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Thyroid Hormone -
Receptor Agonist

Resmetirom

FDA NDA submission 

in progress Correction of intrahepatic 
hypothyroidism

Normalize T3/RT3 ratio



Resmetirom (THR- agonist) MEASTRO-NASH Study
Phase 3, placebo-control RTC

n=966 patients (ongoing)

Patient Characteristics
85% NAS ≥ 5
Fibrosis stage 3: 60%
T2DM= 67%; dyslipidemia 71%; hypertension 78
VCTE kPa = 13 kPa
MRI-PDFF = 18%





MEASTRO NASH: Key Secondary Endpoint

LDL Lowering at 24 weeks (ITT) 

Favorable 
cardiometabolic 

lipid profile 



Safe and well tolerated
Adverse events consistent with phase 2 study 
Transient diarrhea and mild nausea generally at beginning of therapy  
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Peroxisome 
ProliferatoR

Activated Receptors

Wang.  Cell Research. 2010

Pan-PPAR agonist
Lanifibranor

on-going phase 3 study
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Trial design:   NATIVE Trial 

Placebo

Lanifibranor, 800 mg once daily

Lanifibranor, 1200 mg once daily

Screening

 Liver biopsy

24-week treatment + 4-week follow-up

Double blind, randomized, placebo-controlled

• Randomisation 1/1/1

• Stratification on T2DM

Patient population # patients Definition 

Full Analysis Set (FAS) = Safety set 247
Patients randomized having received at least one dose of 
lanifibranor/placebo

Per Protocol (PP) 194
Patients with paired biopsies and without deviation impacting efficacy 
results

 Main inclusion criteria: patients with biopsy-proven NASH confirmed by central reader having Steatosis-Activity-

Fibrosis (SAF) scores of 1-3 for Steatosis, 3-4 for Activity, and <4 for Fibrosis

Lanifibranor NATIVE Presentation | AASLD 2020

End of 

treatment 

 Liver biopsy

Clinicaltrials.gov: NCT03008070



Lanifibranor: Phase 2 Histologic Results



Phase 2b NATIVE study – subanalysis: Favorable EFFECT on 
GLUCOSE and LIPIDS

▪ Serum markers of lipid 

metabolism, insulin resistance 

and glycemic control improved 

with lanifibranor at Week 24 

compared with placebo. 

▪ Lanifibranor also improved 

markers of inflammation (Hs-

CRP, MACK-3, TIMP1/MMP2) 

compared to placebo

▪ Well tolerated: mild weight gain 

in keeping with PPAR-  effect

Francque S, et al. EASL 2021. #OS-1044



Lanifibranor—PPAR Agonist
Phase 2b Results--Safety



©2023 Mayo Foundation for Medical Education and Research  |  slide-23

Glucagon-
Like 

Peptide-1 
Receptor 
Agonists

1. Campbell, Drucker. Cell Metab 2013;17:819–37; 2. Baggio, Drucker. J Clin Invest 2014;124:4223–6; 3. Flint et al. J Clin Invest 1998;101:515–20;
4. Blundell et al. Diabetes Obes Metab 2017;19:1242–51; 5. Tong, D'Alessio. Diabetes 2014;63:407–9; 6. Armstrong et al. J Hepatol 2016;64:399–408;
7. Armstrong et al. Lancet 2016;387:679–90; 8. MacDonald et al. Diabetes 2002;51(Suppl 3):S434–42; 9. Drucker. Cell Metab 2016;24:15–30.

Semaglutide



Efficacy and Safety of Subcutaneous Semaglutide Once-Daily vs 

Placebo in Patients with NASH



• A 72-week, Phase 2 study of 320 participants with NASH, fibrosis stage 1, 2, or 3
• Interventions:  Placebo vs semaglutide 0.1 , 0.2  or 0.4 mg subcutaneously daily 
• Primary outcome: Resolution of NASH and no worsening in liver fibrosis

Semaglutide for NASH



Newsome PN, et al. NEJM. 2020.

Efficacy and Safety of Subcutaneous Semaglutide Once-Daily 

vs Placebo in Patients with NASH



Semaglutide:  Change in Fibrosis Stage

Newsome PN, et al.  NEJM. 2020.

All Patients



2nd generation drugs
• FXR agonists
• THR- agonists
• Dual / triple agonists 

✓ GLP-1/GIP
✓ GLP-1/Gluc
✓ GLP-1/GIP/Gluc

• FGF21 agonists
✓ Pegozafermin
✓ Efruxafermin

Around the Corner 



HM15211, A NOVEL GLP-1/GIP/GLUCAGON TRIPLE-RECEPTOR CO-AGONIST SIGNIFICANTLY 
REDUCES LIVER FAT AND BODY WEIGHT IN OBESE SUBJECTS WITH NAFLD: A PHASE 
1B/2A, MULTI-CENTER, RANDOMIZED, PLACEBO-CONTROLLED TRIAL

Inclusion criteria
▪ Adults with NAFLD liver fat by MRI-PDFF (≥10%)
▪ Non-diabetic (HbA1c <6.5%)
▪ Obese (BMI ≥30 kg/m2)

Primary objectives
▪ Safety and tolerability of HM15211 after administration of multiple SC doses
▪ Reduction of liver fat after administration of multiple doses



HM15211, A NOVEL GLP-1/GIP/GLUCAGON TRIPLE-RECEPTOR CO-AGONIST 
SIGNIFICANTLY REDUCES LIVER FAT AND BODY WEIGHT IN OBESE SUBJECTS WITH 
NAFLD: A PHASE 1B/2A, MULTI-CENTER, RANDOMIZED, PLACEBO-CONTROLLED TRIAL

Liver fat reduction at Week 8 and 12 

▪ HM15211 was safe / well tolerated during 12-wk treatment in non-diabetic obese subjects with NAFLD

▪ Two subjects at different dosing cohorts developed hyperglycemia secondary to glucagon effect. 

▪ Improvement in MRI-PDFF was independent of glycemic control in this early phase study



Efruxifermin (FGF-21) in NASH with fibrosis: HARMONY, a 

phase 2b placebo-control RCT

Harrison SA, et al. AASLD 2022. Late-breaking oral #5006.



Efruxifermin in NASH with fibrosis: HARMONY, a randomized, 

double-blind, placebo-controlled, phase 2b trial 

Harrison SA, et al. AASLD 2022. Late-breaking oral #5006.
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Harrison SA, et al. AASLD 2022. Late-breaking oral #5006.

Statistically Significant Reductions in Non-Invasive Markers 

Reflect Histological Improvement in Fibrosis
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Take Home Points

• The clinical burden of NAFLD /NASH is huge

• With OCA and resmetirom are under FDA review

• Therapies much lend favorable benefit-risk ratio beyond liver health alone

• Antimetabolic therapies demonstrate benefit against NASH with promise 
for halting or delaying time to fibrosis progression

• Potent therapies (dual/triple agonists/FGF agonists) are on the horizon.

• Combination therapy using drugs with different mechanisms-of-action 
(under investigation) are likely the future of NASH treatment.



THANK YOU Sponsors

Investigators/ Coordinators

Regulatory Authorities

Patients and families who graciously 

participate in clinical research
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