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Background

• The level of discordance between pathologists, and the 
differences in operationalizing liver biopsy collection in trial 
protocols have been frequently raised as major issues and 
areas of concern for NASH clinical trials. 

• The goal of this session will be to discuss the different 
approaches regarding how biopsies are read (i.e., 1 reader vs. 
2 readers vs. a panel of readers); when they are read; and how 
training standards can be implemented



NASH Study 
Patient #1

• Tale of 2 path interpretations

• Pathologist 1:
• NAS: 4 (Steatosis 1, Ballooning 1, 

Lobular Inflammation 2)

• Fibrosis: 3

• Pathologist 2
• NAS: 3 (Steatosis 1, Ballooning 0, 

Lobular Inflammation 2)

• Fibrosis: 2
Ballooning



NASH Study Patient #2

• Tale of 2 path interpretations

• Pathologist 1:
• NAS: 5 (Steatosis 2, Ballooning 1, Lobular inflammation 2)

• Fibrosis stage: 2

• Pathologist 2
• NAS: 4 (Steatosis 2, Ballooning 0, Lobular inflammation 2)

• Fibrosis: 2
Ballooning



NASH Study 
Patient #3

• Tale of 2 path interpretations

• Pathologist 1:
• NAS: 4 (Steatosis 2, Ballooning 1, 

Lobular Inflammation 1)

• Fibrosis: 2

• Pathologist 2
• NAS: 3 (Steatosis 2, Ballooning 0, 

Lobular Inflammation 1)

• Fibrosis: 0

Ballooning



Currently 
Acceptable 
Surrogate Endpoints 
for Regulatory 
Approval

1. Resolution of NASH without 
worsening of fibrosis

2. Improvement in fibrosis by ≥ 1 stage 
without worsening of NASH



MILD FIBROSIS (Stage 1)

SIGNIFICANT FIBROSIS

Stage 2 Stage 3 Stage 4

Kleiner, NASH CRN,  Hepatology 2005
ADVANCED FIBROSIS

Example of fibrosis staging (NASH) 



Architectural Changes Amount of Fibrosis

F2
bridging early

F3
bridging

advanced

F4
cirrhosis

F0
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unadjusted RR of liver events by 
fibrosis stage (vs. stage 0) in all 
patients with NAFLD

Fibrosis stage and liver-related outcomes

13 studies , 4428 Pts with NAFLD

Taylor, Gastroenterology 2020



Ballooning

Inflammation

Liver Related Mortality







• Promise of better discrimination accuracy between early stages of fibrosis
• Promise of less sensitivity to sampling error and to interobserver variability
• Promise of identification of progression /regression at the cirrhotic stage

Fully automated fibrosis quantification

Xu, J Hepatol 2014



Liu, Hepatology 2020 Wang, Gut, 2020


