
 •   Reduces de novo lipogenesis and liver fat
 •   Studied in combination with:
      o   FXR agonist and GLP-1 RA
       o   DGAT2 inhibitor
                   •   Data for both combination regimens 

indicate reductions in liver fat
  •   Combination with DGAT2 inhibitor 

mitigates serum TG elevations

EMERGING TARGETED 
STRATEGIES TO 

MITIGATE DISEASE 
PROGRESSION IN 

NAFLD/NASH

DRUGS IN PHASE 2 AND  
PHASE 3 DEVELOPMENT

a D r u g  d e v e l o p m e n t  p r o g r a m  c l o s e d.  A C C :  a c e t y l  C o A  c a r b o x y l a s e ;  A C L :  a d e n o s i n e  t r i p h o s p h a t e - c i t r a t e  l y a s e ;  A LT:  a l a n i n e  a m i n o t r a n s f e r a s e ;  
A S T:  a s p a r t a t e  a m i n o t r a n s f e r a s e ;  C C R :  C - C  m o t i f  c h e m o k i n e  r e c e p t o r ;  C V C :  c e n i c r i v i r o c ;  D G AT 2 :  d i a c y l g l y c e r o l  O - a c y l t r a n s f e r a s e  2 ;  FA S N :  f a t t y  a c i d 
s y n t h a s e ;  F G F :  f i b r o b l a s t  g r o w t h  f a c t o r ;  F X R :  f a r n e s o i d  X  r e c e p t o r ;  G 3 P :  g l y c e r o l - 3 - p h o s p h a t e ;  G G T:  g a m m a - g l u t a m y l  t r a n s p e p t i d a s e ;  G L P - 1  R A :  g l u c a g o n -
l i k e  p e p t i d e - 1  r e c e p t o r  a g o n i s t ;  M o G AT 2 :  m o n o a c y l g l y c e r o l  O - a c y l t r a n s f e r a s e  2 ;  M R I - P D F F :  m a g n e t i c  r e s o n a n c e  i m a g i n g  p r o t o n  d e n s i t y  f a t  f r a c t i o n ;  
O C A :  o b e t i c h o l i c  a c i d ;  P PA R :  p e r o x i s o m e  p r o l i f e r a t o r - a c t i v a t e d  r e c e p t o r ;  S C D 1 :  s t e a r o y l - C o A  d e s a t u r a s e  1 ;  T G :  t r i g l y c e r i d e ;  T H R . :  t h y r o i d  h o r m o n e  r e c e p t o r.

TYPES OF TREATMENT
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ACC INHIBITOR

FXR AGONIST
 •   FXRs are nuclear receptors that bind bile 

acids
      o   Receptors are highly expressed in the liver 

and small intestine 

FGF ANALOGUE ALDAFERMIN/
NGM282

 •   FGF analogues are engineered to regulate:
      o   Bile acid synthesis
      o   Glucose homeostasis

GLP-1 RA
 •   GLP-1 RAs are incretin mimetics
 •   Improve hepatic and adipose insulin 

sensitivity
 •    Decrease hepatic fat deposition, 

inflammation, and fibrosis

PPAR AGONISTS
 •   PPARs are a family of ligand-activated 

transcription factors that regulate several 
metabolic processes

o   PPARα
    »   Expressed in the liver and other 

metabolically active tissues
     »   Lowers lipid levels
      »   Drives expressions of genes that regulate fatty acid β-oxidation,  

lipid transport, and the hormone FGF21
o   PPARδ 
     »   Highly expressed in hepatocytes 
     »   Involved in fatty acid oxidation
     »   Decreases hepatic glucose production
     »   Improves insulin sensitivity
     »   Exerts anti-inflammatory activities in macrophages and Kupffer cells
o   PPARγ
     »   Highly expressed in adipose tissue where they:
  -   Increase glucose uptake 
          -   Promote storage of TGs
        -   Decrease plasma free fatty acids

      -   Induce secretion of anti-inflammatory cytokines
»   Increases insulin sensitivity in multiple organs

THR AGONISTS
•   THRβ is highly expressed in the liver
      o   Regulates liver TG and cholesterol 

metabolism

 •    Increase free fatty-acid synthesis and 
glucose uptake in adipose tissue

 •    GLP-1 RAs have been shown to resolve 
NASH without worsening fibrosis

 •   FGF analogues have been shown to:
      o   Reduce relative liver fat content
      o   Improve fibrosis without worsening NASH

  o   Resolve NASH without worsening fibrosis

 •   FXR and bile acids work together to:
      o   Regulate lipid and/or glucose  

homeostasis
      o   Promote insulin sensitivity
      o   Potentially modulate liver fibrosis
  •   Pharmacologic activation by FXR agonists 

improves fibrosis in non-alcoholic 
steatohepatitis (NASH)

ADIPOSE 
TISSUE

LIVER

CHOLESTEROL 
DEPOSIT

LIVER

PANCREAS

LIVER

PANCREAS

GALLBLADDER

 SMALL  
INTESTINES

LIVER

FIBROTIC 
LIVER

FATTY 
LIVER

•   PPAR agonists have been shown to:
      o   Resolve NASH without worsening fibrosis
      o   Improve fibrosis without worsening NASH 

•   Observations suggest that NASH could be associated with 
diminished THR levels

 •  Liver-specific THR activation has been shown to:
      o   Reduce liver fat  
      o   Reduce liver fibrosis
      o   Resolve NASH


