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When a friend dies we feel as 
if a limb is cut off. 

Thomas Jefferson



✓ Recommended Pharmacologic Therapies for NASH

✓ Pipeline Pharmacologic Therapies for NASH

Agenda



✓ Recommended Pharmacologic Therapies for NASH

✓ Pipeline Pharmacologic Therapies for NASH

Agenda



Currently Available Drugs for Treatment of NASH



PIVENS: 96-Wk Results of Pioglitazone and Vitamin E
in Patients With NASH
▪ Double-blind, placebo-controlled, randomized phase III study in adults with biopsy-proven 

NASH and no diabetes or cirrhosis (N = 247)
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Histologic Features
of NASH
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Inflammation

Hepatocellular
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Placebo (n = 83)
Vitamin E 800 IU QD (n = 84)
Pioglitazone 30 mg QD (n = 80)

Conclusions

Vitamin E was superior to placebo for the treatment of nonalcoholic steatohepatitis in adults without diabetes. 

There was no benefit of pioglitazone over placebo for the primary outcome; however, significant benefits of 

pioglitazone were observed for some of the secondary outcomes. 

Primary Outcomes



Vitamin E Improves Transplant-Free Survival and 
Hepatic Decompensation in Patients With NASH

▪ Single-center study of patients with biopsy-proven NASH and bridging 
fibrosis or cirrhosis (N = 236) followed for median 5.62 yrs

Vilar-Gomez. Hepatology. 2019;[Epub].
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TZD Pioglitazone in NASH and Prediabetes or 
Type 2 Diabetes: 18-Mo Outcomes 

▪ Randomized, placebo-controlled, double-blind phase IV study of patients with 
NASH and prediabetes or type 2 diabetes (N = 101)[1]

N=101

Primary Endpoint

P = .001
P < .001

Cusi. Ann Intern Med. 2016;165:305.
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Resolution of NASH ≥ 1-Point Improvement 
in Fibrosis
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Placebo (N = 51)
Pioglitazone 45 mg QD (N = 50)

n = 9 29 10 26 13 20

P = .130

NAS:nonalcoholic fatty liver disease activity score



AASLD Guidance: Vitamin E

▪ May be considered to treat biopsy-
proven NASH in nondiabetic adults

▪ At 800 IU/day improves liver 
histology but not fibrosis

▪ Risks and benefits should be 
discussed with each patient

‒ Long-term safety issues concerns 
linger (eg, impact on long-term 
mortality, prostate cancer)

Chalasani. Hepatology. 2018;67:328.

▪ Not recommended to treat NASH 
in diabetic patients, NAFLD 
without a liver biopsy, NASH 
cirrhosis, or cryptogenic cirrhosis

‒ More data on safety and efficacy 
needed



AASLD Guidance: Use of Insulin Sensitizers to Treat 
NAFLD/NASH

▪ Metformin

‒ Not recommended for treating 
NASH in adults

‒ Improves serum aminotransferases 
and IR, but does not significantly 
improve liver histology

▪ GLP-1 RAs

‒ It is premature to consider 
GLP-1 RAs to specifically treat liver 
disease in patients with NAFLD or 
NASH

▪ Pioglitazone ✓

‒ With biopsy-proven NASH: 
improves liver histology in 
patients with and without T2D

‒ Risks and benefits should be 
discussed with each patient

‒ Without biopsy-proven NASH: 
should not be used for NAFLD

Chalasani. Hepatology. 2018;67:328.



Targeting Insulin Resistance

Compound
Mechanism of 

Action
Trial Primary Endpoint(s)

AASLD Recommendation 
as NASH Treatment

Metformin Multiple Multiple studies Various
Not recommended for NASH 

per se

Pioglitazone PPARγ agonist
PIVENS

Multiple studies
Improvement in NAS ≥ 2 

without fibrosis worsening
May be used in patients with 

biopsy-proven NASH

Liraglutide
GLP-1 receptor 

agonist
LEAN*

Resolution of NASH without 
fibrosis worsening

Premature to consider GLP-1 
receptor agonists 

Compound
Mechanism of 

Action
Trial Name Primary Endpoint(s)

AASLD Recommendation 
as NASH Treatment

Vitamin E Antioxidant
PIVENS
TONIC

Improvement in NAS ≥ 2 
without fibrosis worsening

May be used in nondiabetic
adults with biopsy-proven 

NASH

Targeting Oxidative Stress

Currently Available Pharmacologic Agents (Off Label)

.

*Phase IIa/b.

Chalasani. Hepatology. 2018;67:328.



Safety and Tolerability of Recommended Therapies 
(Off Label)

Vitamin E (800 IU/day)

▪ Possible all-cause mortality risk at 
> 800 IU/day[1]

▪ Increased hemorrhagic stroke risk[2]

‒ Also shows reduced ischemic stroke risk

▪ Increased prostate carcinoma risk
(HR vs placebo: 1.17; 99% CI: 1.004-1.36; 
P = .008)[3]

Pioglitazone

▪ Edema, weight gain (~ 2-3 kg over 
2-4 yrs)[4]

▪ Risk of osteoporosis in women[5]

▪ Equivocal bladder cancer risk

‒ Increased in some studies[6]

‒ No association in most studies[7,8]

Use of these agents should be personalized for selected patients 
with histologically confirmed NASH after careful consideration of risk/benefit ratio

1. Miller. Ann Intern Med. 2005;142:37. 2. Schurks. BMJ. 2010;341:c5702. 3. Klein. JAMA. 2011;306:1549. 
4. Bril. Diabetes Care. 2017;40:419. 5. Yau. Curr Diab Rep. 2013;13:329. 6. Tuccori. BMJ. 2016;352:i1541. 
7. Lewis. JAMA. 2015;314:265. 8. Davidson. Diabetes Complications. 2016;30:981. 
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Modified/Expanded from EASL2019 Phenex Presentation

Categorization of NASH Development Assets



Treatment Options for NAFLD Patients: 

Compounds Presented at the AASLD Meeting

November 2019



Label for primary biliary cholangitis











MRI-PDFF= Magnetic Resonance Imaging Proton Density Fat Fraction





(NAS) non-alcoholic fatty liver disease activity score

CONCLUSIONS: 
MSDC-0602K did not demonstrate statistically significant effects on primary and 
secondary liver  histology endpoints. However, effects on non-invasive measures of 
liver cell injury and glucose  metabolism support further exploration of MSDC-
0602K's safety and potential efficacy in patients with type 2 diabetes and liver 
injury.



Saroglitazar Magnesium 4 mg significantly improved serum ALT, hepatic steatosis,

insulin resistance, and dyslipidemia in patients with NAFLD/NASH.





nonalcoholic fatty liver disease fibrosis score (NFS) and fatty liver index (FLI)

Conclusion: Superior reductions in bodyweight, ALT AST levels were observed with 
cotadutide vs liraglutide 
Despite not being validated for interventions, improvements in FLI and NFS with 
cotadutide may indicate reduced liver fat and fibrosis, respectively. These data support 
prospective clinical trials with cotadutide for a NASH indication





At a pre-planned efficacy analysis at week 48, both studies were stopped due to lack of efficacy.

Conclusion:
SEL is safe and well tolerated in patients with advanced
fibrosis due to NASH, but has no efficacy as monotherapy.
The effects of SEL in combination with firsocostat (an ACC
inhibitor) and cilofexor (an FXR agonist) are being evaluated
in the phase 2 ATLAS study



Conclusion: Despite signs of target 
engagement with decreases in ALT 
and caspase 3/7, treatment with 
an oral caspase inhibitor did not 
meet the primary and secondary 
endpoints of fibrosis improvement 
or NASH resolution in patients with 
NASH and fibrosis.



Summary



✓ Several compounds are under investigation for the treatment of NAFLD patients
✓ Most data come from Phase 2 trials, including interim analysis, while no follow-

up data have been presented regarding drugs in more advanced stages of clinical 
development

✓ Most studies include limited number of NAFLD patients, receiving treatment for 
shorter than expected duration

✓ In all studies, surrogate endpoints have been used
✓ With all these caveats, experimental drugs seem to be safe and well tolerated
✓ Further data are warrented to assess both efficacy and safety of these new anti-

NASH molecules

Conclusions


