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Epidemiology of NAFLD  

NAFL 

NASH 

Fibrosis 

Death 

Cirrhosis 

Transplant 

HCC 
2-3%/yr 

15-20% 

30-40% 

15-25% 

30-40% of US population 
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Status of current literature 

• Largely retrospective 

• Some of the most cited papers are severely flawed 
methodlogically 

• Impact: 
• misguided clinical trial strategies 

• increased sample size requirement to account for noise 
in natural history assessment 



What is the evolution of 
NAFLD phenotype over 
time without specific 

intervention? 



NAFLD phenotype changes bi-directionally 
over time 
 

• NAFL progressed to borderline or definite NASH in 41% of cases 
• Borderline SH is more likely to progress than regress (46% vs 29%) 
• Definite SH regressed to borderline (20%), NAFL (11%) or normal (11%) 
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Weight gain and rise in liver enzymes are 
related to progression from NAFL to 
NASH 

Variable Odds ratio 95% CI p 

ALT change (per 10 U/L) 2.2 1.1 – 4.1 0.02 

AST change (per 10 U/L) 3.5 1.2 – 10.4 0.03 

Alk Phos change (per 10 U/L) 1.3 0.8 – 2.1 0.25 

Insulin change (per 10 μU/mL) 1.5 0.8 – 2.7 0.23 

Weight change (per 1 kg) 1.7 1.1 – 2.5 0.01 

NAS 0.9 0.4 – 1.9 0.72 

MetS 2.0 0.5 – 8.5 0.35 

Analysis based on subjects with NAFL (n=34, 12 progressors) within  
subset with entire metadata available (n=197) 



Weight loss is associated with 
resolution of NAFLD 

Variable Odds ratio 95% CI p 

ALT change (per 10 U/L) 0.9 0.9 – 1.0 0.11 

AST change (per 10 U/L) 0.9 0.9 – 1.0 0.12 

Alk Phos change (per 10 U/L) 1.0 0.8 – 1.3 0.98 

Insulin change (per 10 μU/mL) 0.9 0.8 – 1.1 0.43 

Weight change (per 1 kg) 0.9 0.8 – 0.9 <0.001 

NAS 0.7 0.5 – 1.0 0.04 

Met S 0.7 0.3 – 1.9 0.49 

Analysis based on subjects with complete resolution (n=19) within  
subset with entire metadata available (n=197) 
 



What about fibrosis 
evolution? 



Evolution of fibrosis in various NAFLD phenotypes 

• At baseline- 23% of NAFL had some fibrosis 
• 42% of NAFL subjects had fibrosis ≥ stage 1 by Bx 2 
• Similar proportion of those with borderline and definite NASH progressed to cirrhosis  
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Steatofibrosis is related to progression to NASH 
from NAFL 

Odds ratio for fibrosis 
progression 95% CI P* 

NAFLD progression 9.0 3.1 – 25.9 <0.001 

Years between Lbx 1.1 0.9 – 1.3 0.46 
 

*NAFLD progression x years between bx interaction P=0.77; Mean years between Lbx=4.9±2.8 
Total N=86; N=29 with fibrosis progression≥1 stage in those with NAFLD on first biopsy; N=36 with NAFLD progression  
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Progression to cirrhosis is not a linear 
function of baseline fibrosis stage 
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Changes in disease activity are closely 
linked to changes in disease stage 
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Fibrosis regression occurs frequently 
even without specific therapeutic 
intervention 
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Liver enzymes, hyperinsulinemia, portal inflammation 
and change in NAS and baseline fibrosis stage predict 
fibrosis evolution  

Variable Odds ratio 95% CI p 

Baseline ALT (per 10 U/L) 0.9 0.8 – 1.0 0.02 

Baseline AST (per 10 U/L) 1.4 1.2 – 1.6 <0.001 

Change in AST (per 10 U/L) 1.2 1.0 – 1.3 0.003 

Baseline insulin (per 10 μU/mL) 1.1 1.0 – 1.2 0.04 

Baseline NAS 1.8 1.3 – 2.4 <0.001 

Change in NAS 1.7 1.4 – 2.0 <0.001 

Baseline steatosis grade 
   <33% (ref.) 
   33-66% 
   >66% 

 
1.0 
0.4 
0.5 

 
 

0.2 – 0.7 
0.2 – 1.2 

0.02 

Baseline portal inflammation 
   None (ref.) 
   Mild 
   More than mild 

 
1.0 
1.9 
6.0 

 
 

0.9 – 4.2 
2.2 – 16.5 

0.001 

Baseline fibrosis stage  0.3 0.2 – 0.4 <0.001 



A model for disease development 
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Defining the course of NASH with 
advanced fibrosis 

Cirrhosis 
HCC 
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NAFLD 
 
 
 
 

Healthy 
 
 
 
 

NASH 
NAFLD + inflammation  

 
 
 
 

86 – 108m 
in USA2,3 

9 –15m 
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Study Designs 

• Key inclusion criteria 
• Histologically confirmed NASH with bridging fibrosis (F3) or compensated cirrhosis (F4) 

• Randomization stratified by diabetes and HVPG ≥10 mmHg (F4 only) 

• Studies terminated at Week 96 due to lack of efficacy 
• Treatment groups pooled for analysis 

 

 

HVPG, hepatic venous pressure gradient. 
Sanyal A, Harrison S, et al. EASL 2017, abstr GS-004. 

SIM 125 mg sc qwk n=75 
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Bridging Fibrosis (F3) 

SIM 75 mg sc qwk 

SIM 700 mg IV q2wk n=75 

Wk0 Wk96 

Placebo IV q2wk n=75 

Yr 5 

n=75 

Wk48 

Cirrhosis (F4) 

SIM 200 mg IV q2wk 
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Progression to cirrhosis from bridging fibrosis: 
results from the Gilead 105 trial 

 

• Median follow-up 24.9 months (range, 0.3–41.4) 

• 47 patients (21.5%) progressed to cirrhosis 
• 89% (n=42) histologic progression 
• 11% (n=5) clinical events 

N at risk 

Ishak 3 124 119 99 97 58 27 5 0 

Ishak 4 93 86 66 60 35 21 2 0 

Time, months 
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Liver-Related Clinical Events in those with NASH-
cirrhosis: results from Gilead 106 trial 

• Median follow-up 26.7 months (range, 0.1–42.3) 

• 49 patients (19.0%) had an event * 

* Only first event per patient included. 

Time, months 

– Ascites (n=19) 

– Encephalopathy (n=13) 

– Variceal hemorrhage 
(n=6) 

– Newly-diagnosed varices (n=4) 

– ≥2-point increase in Child-Pugh score and/or 
MELD ≥15 (n=6) 

– Death (n=1) 

21 

N at risk (events) 
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Ishak 6 171 160 141 129 129 113 50 15 
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Impact of Fibrosis on Clinical Events 

• Increased risk of clinical events with: 

• Higher baseline hepatic collagen content and ELF 

• Worsening of fibrosis (by Ishak stage, collagen content, ELF)  

* Separate multivariate models run with baseline and change from baseline for each variable. 

Hazard Ratio * 95% CI p-value 

Ishak stage 5 vs 6 (baseline) 1.25 0.68, 2.29 0.48 

No improvement vs improvement 9.63 1.33, 69.81 0.025 

Hepatic collagen (baseline), per 5% 1.39 1.15, 1.69 <0.001 

Change from baseline, per 5% 1.20 1.03, 1.39 0.017 

ELF (baseline) 2.37 1.69, 3.31 <0.001 

Change from baseline  1.54 1.10, 2.15 0.002 

0 1 2 3 4 5 6 7 8 9 10 11
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Summary 

• NAFLD phenotype can move bi-directionally over 
time 

• Development of fibrosis in those with NAFL is 
linked to development of NASH 

• Fibrosis can progress or regress spontaneously 

• Weight changes, changes in liver enzymes, severity 
of insulin resistance, portal inflammation and 
changes in NAFLD activity scores are key predictors 
of disease progression or regression 
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