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Woman, age 39, increased LFT and steatosis

• Family history: overweight, hyper CT (father); CAD (mother); 
diabetes (aunt).

• History teacher (high school)
• Startng age 39 (1985):

– Increased LFTs (ALT 70 IU/L; GGT 107 IU/L)
– Steatosis on ultrasound 
– Type IIb hyperlipidemia

• Age 44 (1990) liver biopsy:
– Difuse mixed steatosis predominant in zone 3
– Rare Mallory bodies; PMN infltrates
– No fbrosis
– Does not drink alcohol
– Diagnosis : steatohepatts due to dyslipidemia



« …among patents with weight loss btw 7-10%, the presence of female sex, fastng 
glucose levels >5.5 mmol/l, many ballooned cells at baseline and a BMI >35 kg/m² clearly 
reduced the probability of steatohepatts resoluton. »



Past history – c’ted

• Age 51 (1997):
– BMI 27.5 kg/m²; android fat depositon; waist 98 cm
– Type 2 diabetes, HbA1c 6.1% glycemia 7.5 mmol/l
– Liver US : hepatolmegaly, steatosis
– Liver biopsy in 1998:

● Steatosis 70%; portal lymphocytc infltrate; mild lobular 
inflammaton

● Mild portal fbrosis; no perisinusoidal fbrosis
– Lost weight on orlistat (5 kg) normalized AST, ALT<2 

ULN



• Stopped Orlistat after 1 year; regained weight
• 2000 : 

– Ferritn 568 ng/ml; 
– transferrin saturaton 55%
– Iron quantfcaton by MRI: 70 µmol/g

Q: How do you deal with the hyperferritnemia ?

Past history – c’ted



Hyperferritnemia is correlated with insulin resistance…

… and predicts diabetes onset
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29 Pts with venesecton and lifestyle advice vs. 32 Pts with lifestyle advice

6 months venesecton

NO EFFECT ON :

Hepatc steatosis

ALT levels

Insulin resistance

Markers of apoptosis

Markers of oxidatve stress

Glucose, lipid levels
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Hyperferritnemia in NAFLD Pts
• A 1/3 of NAFLD patents have increased serrum ferritn, with 

normal transferrin saturaton and no iron overload 
• High serum ferritn correlates with several components of 

the metabolic syndrome, with fastng insulin and insulin 
resistance

• In patents with NAFLD and the metabolic syndrome ferritn 
400-1200 µg/L, especially when transferin saturaton is 
normal denotes insulin resistance and not iron overload

• If high transferin saturaton and high ferritn, HFE mutatons 
should be determined and hepatc iron overload should be 
measured by hepatc MRI

• Phlebotomies improve insulin sensitvity but their efect on 
liver injury is unknown/uncertain



• C282Y +/-; H63 D -/-
• Repeat MRI (2001) : 30µmol/g
• Liver staining for iron (1998): very mild iron stain 
• Decision not to perform phlebotomy
• 2003: third liver biopsy (inclusion clinical trial 

rosiglitazone)
– 40 mm, 31 portal spaces. Steatosis = 30%, severe lobular 

inflammaton and ballooning; Portal fbrosis with few septa, 
perisinusoidal fbrosis. NAS Score = 5, Stage 3; NASH with 
advanced fbrosis 

Past history – c’ted



NAFLD

Steatosis
alone

Steatosis & 
inflammaton NASH

NAFL NASH

Potential for progression

Pais, J Hepatol 2013; McPherson, J Hepatol 2015



Liver
biopsy

Liver
biopsy

PLACEBO

PIOGLITAZONE (30 mg/d)

N=83

N=80

96 weeks

Vitamin E (800 mg/d) N=84

Sanyal, NASH CRN, NEJM 2010
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RESOLUTION OF STEATOHEPATITIS

vitE PLB Pio

P=0.05
P<0.001

Pioglitazone improved :
•   Steatosis

•   Inflammaton
•   Ballooning
•   NAS score

Results of the PIVENS trial in non-diabetc NASH
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0.002
<0.001

vitE PLB Pio
IMPROVEMENT PRIMARY ENDPOINT

(in Pts with well defined NASH)
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FLINT Phase 2 Trial Design
The Farnesoid X Receptor Ligand Obeticholic Acid (OCA) in NASH Treatment 

N=283
Patients w/

Histological Evidence
 of NASH

Placebo QD

Screening (Biopsy)

Follow up

OCA 25 mg QD Follow up

72 week Treatment Period 24 week off-drug

Primary endpoint:  Histological improvement defined as:
● No worsening in fibrosis; and
● Decrease in NAS of ≥ 2 points

Interim Analysis when 50% of 
patients completed treatment and 

had an end-of-treatment liver 
biopsy

NASH CRN

Tetri, Lancet 2014



Confidential – Do Not Distribute

Primary Outcome: Improved Liver Histology after 72 Weeks of 
Treatment 

***p<0.001; Relative risk (95% CI): 1.9 (1.3 to 2.8); p-value and relative benefit were obtained using Cochran-Mantel-Haenszel Chi-square test 
stratified by center and diabetes status; Missing week 72 biopsy results were imputed as no improvement among patients at risk of week 72 biopsy; 
Neuschwander-Tetri BA, et al. Lancet. 2014:S0140-6736(14)61933-4.

N=52



Confidential – Do Not Distribute

Secondary Outcomes: Improvement in Histological Parameters 

*p<0.05, **p<0.01, ***p<0.001; p-value was based on the Cochran-Mantel-Haenszel chi-square test stratified by center and diabetes 
status; Neuschwander-Tetri BA, et al. Lancet. 2014:S0140-6736(14)61933-4.
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Experimental Group
n=25

Liraglutide 0.6mg OD
(Days 1 – 7)

Liraglutide 1.2mg OD
(Days 8 – 14)

Liraglutide 1.8mg OD
(Days 15 – 336)

Control Group
n = 25

Placebo 1.2mg OD
(Days 8-14)

Placebo 1.8mg OD
(Days 15-336)

Placebo 0.6mg OD
(Days 1-7)

50 patients
 Randomised, Double-blinded

(stratified: site, diabetes)

 Liver Biopsy

Week 48 (visit 7)

LEAN ‘Liraglutide’s Efficacy & Action in NASH’

Inclusion criteria:
NASH Biopsy < 6mths

Age 18-70
T2DM or non-T2DM

(HbA1c <9.0%; no insulin)

Primary End-point:
Disappearance of ballooning

Secondary End-points:
Safety; liver biomarkers; 

metabolic

Armstrong & Newsome



Histological improvement in the LEAN trial
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Screening period 
& Wash Out Follow – up

3 MthFenofibrate: 8wk
VitE/UCDA 12wks

GFT505 – 80 mg

Placebo

Liver Biopsy
Mth 0

Liver Biopsy
Mth 12

Mth 6 Mth 12

Efficacy & Safety markers
AST, ALT, GGT, Fibrotest, ELF test…

CK18, adiponectn…
Inflammatory markers, Lipids, Glucose…

Mth 4Mth 0

GFT505 – 120 mg 

Interim Analysis
Mth 6 80mg

Mth 2 Mth 8 Mth 10

 3 parallel groups: placebo, 
GFT505 80mg & GFT505 
120mg (secondarily after 
interim safety analysis of 
80 mg) once daily for 52 
weeks

 270 patents with 
histological diagnosis of 
NASH

 74-90 clinical centres 
distributed in Europe + US

 Data Monitoring 
Commitee for safety & 
efficacy

GFT505-212-7 GOLDEN Study
Phase IIb trial design 
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Results 1. Resoluton of NASH w/o worsening of fbrosis, ITT (N=274)

Placebo 
(N92)

Elafbranor 
80 mg (N93)

Elafbranor 
120 mg (N89)

OR* 
95% CI

P 
(120 mg vs. Plb)

UPDATED DEFINITION, (% responders) 

12 % 13 % 19 % 2.31
(1.02-5.24)

0.045

* 120 mg vs. placebo

Placebo 
(N76)

Elafbranor 
80 mg (N83)

Elafbranor 
120 mg (N75)

OR* 
95% CI

P 
(120 mg vs. Plb)

UPDATED DEFINITION, (% responders) 

9 % 13 % 19 % 3.52
(1.32-9.40)

0.013

Results 2. Exploratory analyses  (bNAS>4, N=234)
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Results 4. Secondary analyses
Resoluton of NASH is associated with Fibrosis reducton

Responders vs Non-Responders for the primary endpoint in completers on 120 mg (N=78)

p<0.001p<0.001

p<0.001

p<0.05



• 2006: 
– steatosis 40%, 
– lobular inflammaton moderate; 
– ballooning : severe
– NAS 6; cirrhosis

• FibroTest: 0.61 (in 2003 0.23)
• Fibroscan : 42 kPa
• Upper endoscopy : normal
• PT 89%; Platelet count 161k; Alb 46 g/l; Bilirubin 14 µmol/l 
• AST 53; ALT 50; GGT 202

Past history – c’ted



Causes of death in NASH cirrhosis

• Same as in any other cause of cirrhosis
• Same prognostc value of MELD, Child-Pugh, …

N=152 NASH-cirrhosis
8 yrs f/u
29 Deaths

Liver failure
N=19

Cardio-
vascular

N=8

Other
N=2

COMPETITIVE
RISK

• Sepsis

• Variceal 
hemorrhage 

• HCC

+++
++ 
 
+

Sanyal, Hepatology 2006



Progression to liver-related death
• N=152 NASH-cirrhosis & 150 HCV-cirrhosis

Sanyal, Hepatology 2006

• N=27 CC/NASH-cirrhosis & 85 matched HCV-cirrhosis

Ratziu, Hepatology 2002

Child A

Child A Child B,C

Child B Child C

HCV

NASH

HCV

NASH



• 2009: 
– PT : 78%; Albumin 42 g/l; Bilirubin 9 µmol/l 
– HbA1c 6.2%
– AFP : 4.6 ng/ml

• 2013:
– PT :73%; Albumin 38 g/l; Bilirubin 10 µmol/l
– Platelet count 123000
– AST : 52 IU/L; ALT 47 IU/L; GGT 174 IU/L
– Ultrasound Normal spleen size 14 cm

• 2014 :
– Upper endoscopy normal
– Platelet count 83000; ultrasound : spleen 16 cm
– PT: 62%; AST 54 IU/L; ALT : 57 IU/L; GGT 164 IU/L
– HbA1c 6%, weight 84 kg BMI 31 kg/m²

Past history – c’ted



Current status

• May 2015:
– Diagnosis of breast cancer
– Tumorectomy (PT 55% post-operatvely)
– Radiotherapy
– Hormone therapy

• Oct 2015:
– Ascites (large) paracentesis 
– Upper endoscopy : large oesophageal varices, band ligaton

• Dec 2015: 
– ascites, lower limb oedema, fatgue
– Diuretc therapy 
– PT : 66%; Alb, Bili 26 µmol/l: Plt 91k
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