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Steatosis,	steatohepa,,s,	Fibrosis	

Steatosis Steatohepatitis Fibrosis 

Cirrhosis 

Images provided courtesy of Lackner C. 
EASL CPG ALD. J Hepatol 2018;69:154–81 

Natural history of ALD 



Survival	prognosis		

Lackner	et	al.	J	Hepatol	2017	

only	Fibrosis	as	risk	factor	in	ALD 



Steatosis	:	Ultrasonography		
Meta-analysis	49	studies,	4720	paIents	

Hernaes et al. Hepatology 2011 

85% 94% 

AUROC 96% 



Hernaes et al. Hepatology 2011 

Steatosis > 10% Concordance (k) 

Intra operator 
0.54-0.92 

 
Inter operator 

0.44-1.00 

Steatosis	:	Ultrasonography		
Meta-analysis	49	studies,	4720	paIents	



Steatosis	:	Controlled	AJenuated	Parameter	
CAP	in	562	ALD	paIents	

Thiele, et al. J Hepatol 2018 

AUROC values  
non-invasive diagnosis of 

steatosis in ALD 
 

S≥1 (5-33% steatosis) : 0.94 
S≥2 (33-66% steatosis) : 0.92 
S≥3 (>66% steatosis) : 0.84 

Any Steatosis 
 

S≥1 CAP ≥ 290 CAP < 220 

Rule in  Rule out   

Sp 88% 
PPV 92% 

Se 90% 
NPV 62% 

CAP not superior to Ultrasonography (any steatosis S≥1) (p=0.051) 



Liver	fibrosis	:	non-invasive	tests	

Serum Tests Physical Tests 



Liver	fibrosis	:	non-invasive	tests	

Serum Tests Physical Tests 



Serum	tests	:	classifica)on	
Indirect	fibrosis	markers	

Simple	biologicals	
Direct	fibrosis							

markers	
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Fibrometer	 X	 X	 X	 X	 X	 X	

Hepascore	 X	 X	 X	 X	

Forns	 X	 X	 X	 X	

ELF	 X	 X	 X	

1991 

2018 

2005 



PGAA	index	:	how	to	assessed	it		

Naveau et al. Eur J Gastroenterol Hepatol 2014 



PGAA	:	diagnosis	performances	in	ALD	

AUROC	 n	 F≥2	 F4	

Naveau,		Dig	Dis	Sci	1994	 525	 0.84#	 0.94#	

Nguyen	Khac,	APT	2008	 103	 0.81	 0.83	

Naveau,	EJGH	2014*	 200	 0.83	 0.80	

Voican,	Liver	Int	2017	 193	 									0.83	(F≥3)	 0.89	

#Post hoc 

Good AUROCs value 
Free access 

*Cirrhosis F4 : Cut off 10  
Se 80%, Sp 88%, PPV 72%, NPV 92% 



APRI	:	bad	diagnosis	performances	in	ALD	

F≥2 
AUROC 0.70 

F4 
AUROC 0.79 

AUROC	 n	 F≥2	 F4	

Liber,	Am	J	Gastro	2006	 507	 0.70#	 0.79°	

Nguyen	Khac,	APT	2008	 103	 0.54	 0.56	

Naveau,	Hepatology	2009	 218	 0.59	 0.67	

Fernandez,	EJGH	2015	 123	 										0.65	(F≥3)	 0.75	

Voican,	Liver	Int	2017	 193	 										0.59	(F≥3)	 0.63	

Ducancelle,	J	Clin	Gastro	2017	 115	 0.55	 0.52	

Thiele,	Gastroenterology	2018	 289	 0.75	 0.85	

#F≥2 : Se 13.2, Spe 77.6, PPV 21.2, NPV 78.9 
°F4 :  Se 16.9, Spe 86.4, PPV 76.7, NPV 63 

Low AUROC values 



FIb-4	index	:	in	ALD	

AUROC	 n	 F≥2	 F4	

Naveau,	Hepatology	2009	 218	 0.70	 0.80	

Fernandez,	EJGH	2015	 123	 										0.70	(F≥3)	 0.73	

Voican,	Liver	Int	2017	 193	 										0.63	(F≥3)	 0.80	

Ducancelle,	J	Clin	Gastroenterol	2017	 115	 0.72	 0.70	

Thiele,	Gastroenterology	2018	 289	 0.77	 0.89	

Not enough for F≥2... 

… good performance for F4  



Hyaluronate	:	in	ALD	

AUROC	 n	 F≥2	 F4	

SIckel,	EJGH	2003#	 95	 0.76	 0.78	

Nguyen	Khac,	APT	2008	 103	 0.80	 0.83	

Naveau,	Hepatology	2009	 218	 0.79	 0.93	

F2 : Cut off 55.5 ng/L 
Se 82.8%, Sp 65%, PPV 72%, NPV 92% 

 
Cirrhosis F4 : Cut off 250 ng/L 

Se 100% 

From Naveau et al. Hepatology 2009 

From Stickel et al. EJGH 2003 



Fibrotest	:	the	most	validated	in	ALD	

AUROC	 n	 F≥2	 F4	

Naveau,	Clin	Gastro	Hepatol	2005	 221	 0.84	 0.95	

Nguyen	Khac,	APT	2008	 103	 0.79	 0.84	

Naveau,	Hepatology	2009	 218	 0.83	 0.94	

Naveau,	EJGH	2014	 200	 0.80	 0.86	

Fernandez,	EJGH	2015	 123	 										0.81	(F≥3)	 0.88	

Voican,	Liver	Int	2017	 193	 										0.85	(F≥3)	 0.88	

Thiele,	Gastroenterology	2018	 289	 0.85	 0.88	

High diagnosis performances 

LICENSED
	



Use of Fibrotest in ALD

Naveau et al. Clin Gastroenterol Hepatol 2005 

F≥2 diagnosis by Fibrotest 

FT 0.30  Sen  Spe  PPV  NPV 
  0.84  0.66  0.82  0.70 FT result 

FT 0.70  Sen  Spe  PPV  NPV 
  0.91  0.87  0.76  0.96 

F4 diagnosis by Fibrotest 

LICENSED
	



Fibrometer	:	in	ALD	
AUROC	 n	 F≥2	 F4	 FM	 Method	

Cales,	Hepatology	2005	 95	 0.88	 ND	 Fibrometer	 Original	arIcle	

Nguyen	Khac,	APT	2008	 103	 0.82	 0.85	 Fibrometer	 Original	arIcle	

Naveau,	Hepatology	2009	 218	 0.83	 0.94	 Fibrometer	 Original	arIcle	

Ducancelle,	J	Clin	Gastro	2017	 115	 0.93	 0.92	 FibrometerALD2G	 1RetrospecIve		

Ducancelle,	J	Clin	Gastro	2017	 150	 0.79	 0.82	 FibrometerALD2G	 2RetrospecIve	

Ducancelle,	J	Clin	Gastro	2017	 150	 0.73	 0.78	 FibrometerV2G	 2Post	hoc	

Ducancelle,	J	Clin	Gastro	2017	 150	 0.70	 0.73	 FibrometerV3G	 2Post	hoc	

Fibrometer incorporated hyaluronate in 2005 
FibrometerALD2G (with hyaluronate acid, age added) 
FibrometerV3G (without hyaluronate, with GGT) 

1From Cales. Hepatology 2005.  
2From Nguyen Khac APT 2008 and Nguyen Khac Lancet Gastro Hepatol 2018  

LICENSED
	



ELF	:	3	direct	markers	of	fibrosis	
Hyaluronate,	PIIINP,	TIMP	LICENSED

	

Thiele et al. Gastroenterology 2018 

F≥3 : Cut off 10.51 ng/L 
Se 79%, Sp 91%, PPV 71%, NPV 94% 

AUC 
0.94 
0.92 
0.84 
 

N=287 ALD patients 



Forns	and	Hepascore	:	in	ALD	
AUROC	 n	 F≥2	 F4	

Naveau,	Hepatology	2009	 218	 0.38	 0.38	

Voican,	Liver	Int	2017	 193	 										0.64	(F≥3)	 0.80	

Thiele,	Gastroenterology	2018	 289	 0.80	 0.89	

Fernandez,	EJGH	2015	 123	 										0.64	(F≥3)	 0.78	

Not enough diagnosis performances 
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AUROC	 n	 F≥2	 F4	

Nguyen	Khac,	APT	2008	 103	 0.76	 0.76	

Naveau,	Hepatology	2009	 218	 0.83	 0.92	

Ducancelle,	J	Clin	Gastroenterol	2017	 115	 0.92	 0.92	

Not enough data 
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Comparison Head to Head (p=ns)     
     Fibrotest vs. Hyaluronate        Fibrotest vs. PGAA      Fibrotest vs. FM vs. Hepascore

Naveau et al. CGH 2005 

F≥2 

F4 

Hyaluronate AUC 0.79 
FibroTest AUC 0.84 

Hyaluronate AUC 0.93 
FibroTest AUC 0.95 

Naveau et al. EJGH 2014 Naveau et al. Hepatology 2009 



Naveau et al. Hepatology 2009 

Combine 2 serum tests ? 
Fibrotest plus Fibrometer, not superior to 1 test alone 

FT	+	FM	 FT	 FM	 p	

AUROC	F>2	 0.85	 0.83	 0.83	 ns	

AUROC	F4	 0.95	 0.95	 0.95	 ns	



Blood	tests	in	the	management	of	ALD:		
Non-invasive	tests	to	esImate	liver	fibrosis	

*PGAA	index:	combines	α2alpha-2-macroglobulin,	prothrombin	Ime,	serum	GGT,	serum	apolipoprotein	A1;	
†ELF	combines	hyaluronic	acid	(HA),	the	N-terminal	pro-pepIde	of	collagen	type	III	(PIIINP)	and	Issue	inhibitor	of	metalloproteinase-1	
(TIMP-1).	The	test	is	validated	for	diagnosis	of	>F3	fibrosis	
EASL	CPG	ALD.	J	Hepatol	2018;69:154–81	

•  Tests	can	disInguish	mild	from	severe	fibrosis	
–  Less	well	suited	to	classify	intermediate	fibrosis	stages	

•  Not	helpful	in	the	early	diagnosis	of	ALD	

Test Cut-off 
F4	prevalence	

(%) 
AUROC	

(95%	CI) 
PPV	

(%) 
NPV	

(%) 
Hyaluronic	acid 250	μg/L 	 0.78 35 98 
PGAA	index* 10 27 0.87	(0.79–0.92) 72 92 
FibroTest 

	 
	≥0.70 31 0.94	(0.90–0.96) 73.4 93.5 
	≥0.75 15 0.88	(0.79–0.93) 43.9 92.8 

ELF	test† ≥10.5 23 0.92	(0.89–0.96) 71 94 
Fibrometer 	≥0.5 31 0.94	(0.90–0.97) 53.7 98.9 
FIB-4 

	 
<1.45 31 0.80	(0.72–0.86) NA NA 
<1.45 15 0.80	(0.71–0.87) NA NA 

Diagnostic performance of some non-invasive serum fibrosis tests for cirrhosis diagnosis: 



Liver	fibrosis	:	non-invasive	tests	

Serum Tests Physical Tests 



Higher Liver stiffness cut-off for F3 and F4 
in Alcoholic Liver Disease

E,ologies	 n Cut	off	F≥2		
(AUROC) 

Cut	off	F≥3		
(AUROC) 

Cut	off	F=4		
(AUROC) 

Castera	et	al HCV 183 7.1	(0.83) 9.5	(0.90) 12.5	(0.91) 

Ziol	et	al HCV 327 8.8	(0.79) 9.6	(0.91) 14.6	(0.97) 

Marcellin	et	al HBV 173 	7.2	(0.81) -	(0.93) 11	(0.93) 

Corpechot	et	al PBC/PSC 95 7.3	(0.92) 9.1	(0.95) 17.3	(0.96) 

Yoneda	et	al NASH 97 6.65	(0.86) 9.8	(0.90) 17.5	(0.99) 

Nguyen-Khac	et	al Alcohol 103 7.8	(0.91) 11	(0.89) 19.5	(0.92) 
Nahon	et	al Alcohol 147 - 11.6	(0.94) 22.6	(0.87) 

•  Cut offs are similars for F≥2 et F≥3, regardless etiology 
•  Cut offs higher for F=4, in comparison with viral disease 

Nguyen-Khac et al, Gut 2008;57:1630. 



Decline of liver stiffness after alcohol 
withdrawal

Mueller et al. WJG 2010 

-1.8 kPa 
-3.5 kPa 

-8.4 kPa 

Trabut et al. ACER 2012 

137 patients,  
Alcohol Withdrawal  

Risk	factor	for	
decline	

ALAT	at	D0	
p=0.012	

Decline	LS	
63%	
	

Median	
-	7.2	kPa	

No	change	LS	
5.8%	

Increase	LS	
30.7%	

D7 



 Elastography in ALD : impact of  
        Transaminase and Bilirubin levels

Mueller et al. Liver Int 2015 

à Role of inflammation on liver stiffness  

Nahon et al. J Hepatol 2008 

Misclassified 
 TE > 22.6 kPa           TE < 22.6 kPa    
   no cirrhosis             cirrhosis 

39±64  100%  10±4   20%  



Nguyen Khac et al. Lancet Gastro Hepatol 2018 

8 kPa 21 kPa 

P<0.0001 

Histological	features	of	alcoholic	hepa,,s	
Higher	Liver	sIffness	

Voican et al. Liver Int 2017 

P<0.0001 

12.9 kPa 22.6 kPa 



Meta	analysis	with	individual	data	

Nguyen Khac et al. Lancet Gastroenterol Hepatol 2018 

10 prospective studies, 1036 patients 
France (n=5), Belgium (n=2), Germany (n=1),  

Danemark (n=1), Corea south (n=1) 



Confirma,on	of	Higher	Liver	s,ffness	cut-offs	in	ALD	

AUROC 
83%  
Se 79% 
Sp 71% 

AUROC 
88%  
Se 78% 
Sp 77% 

AUROC 
90%  
Se 81% 
Sp 83% 

AUROC 
91%  
Se 84% 
Sp 85% 

F≥1	 F≥2	

F≥3	 F=4	



Higher	AST	and	Bilirubin	levels		
Higher	Liver	sIffness	

Nguyen Khac et al. Lancet Gastro Hepatol 2018 

< 38.7     38.7-75    > 75 
 

AST 

P<0.0001 P<0.0001 

< 9       9-16        > 16 
 

bilirubine 



Specfic	liver	S,ffness	cut	offs		
according	to	AST	or	bilirubine	levels	

Nguyen Khac et al. Lancet Gastroenterol Hepatol 2018 



ALD	:	specific	LS	cut-offs		
according	to	AST	and	bilirubin	levels	

Nguyen Khac et al. Lancet Gastro Hepatol 2018 



Liver	fibrosis	:	non-invasive	tests	

Serum Tests Physical Tests ≥   or   ≤ 
? 



Comparison Head to Head 
Fibroscan superior vs. FT, APRI, FIB-4, Forns

Fernandez et al. Eur J Gastroenterol Hepatol 2015 



Comparison Head to Head :
            Fibroscan vs. 7 Serum tests in ALD 

Fibroscan is better for F≥2 

Nguyen-Khac et al. Aliment Pharmacol Ther 2008 



Liver	fibrosis	:	Non-invasive	tests	

Serum Tests Physical Tests + 
? 



Combination :
Fibroscan plus Serum tests in ALD ?

Fibroscan alone vs. Combinations  
same performances 

Nguyen-Khac et al. Aliment Pharmacol Ther 2008 



Combination :
FibrometerVCTE2G/3G in ALD ?

Ducancelle et al. CGH 2008 



Shear	Wave	Elastography		

Thiele et al. Gastroenterology 2016 

199 patients ALD, same performances   
cut offs differents ( TE and SWE) for F4 



ARFI	(Acous,c	Radia,on	Force	Impulse)	

Zhang et al. Abdom Imaging 2015 

99 patients ALD 
Good Diagnosis performances   



Conclusions 
•  Liver fibrosis due to alcohol-related disease can 
be assessed by non-invasive tests. 

o Serum tests  
o PGAA, Fibrotest, FibrometerALD1G, hyaluronate 

(for F4). 
o Transient Elastography 

o according to inflammation (AST and Bilirubin 
levels) 

•  There is no added value to associate tests 
•  Other tests are promising : ELF, SWE, ARFI 



Influence	sur	l’élas,cité	hépa,que		
de	l’hépaIte	alcoolique	histologique	

Nguyen Khac et al. Lancet Gastroenterol Hepatol 2018 

8 kPa 
 

21 kPa 

P<0.0001 



Comparison 
     Elastometry vs. Serum tests in ALD 

AUROCs: Fibroscan vs. 7 serum tests 

F≥1 F≥2 F≥3 F=4 
Fibroscan 0.84 [0.73-0.95] 0.91 [0.85-0.98] 0.90 [0.82-0.97] 0.94 [0.87-0.98] 

Fibrometre 0,72 [0,57-0,87] 0,82 [0,72-0,93] 0,88 [0,80-0,95] 0,85 [0,74-0,96] 

Fibrotest 0,77 [0,63-0,90] 0.79 [0.69-0.90] a 0,80 [0,70-0,91] 0,84 [0,72-0,97] 

Hepascore 0,70 [0,51-0,89] 0.76 [0.64-0.88] b 0,83 [0,74-0,93] 0.76 [0.63-0.90] b 

Hyaluronate 0,76 [0,58-0,94] 0,80 [0,70-0,92] 0,83 [0,74-0,92] 0,80 [0,68-0,92] 

PGA 0.66 [0.50-0.82] a 0.78 [0.68-0.89] c 0,84 [0,74-0,94] 0,89 [0,82-0,97] 

PGAA 0,74 [0,60-0,88] 0,81 [0,71-0,91] 0,86 [0,76-0,96] 0,83 [0,73-0,93] 

APRI 0,76 [0,58-0,95] 0.54 [0.40-0.68] d 0.43 [0.30-0.56] d 0.56 [0.38-0.73] d 

Méthode de Hanley et McNeil :ap=0,04; bp=0,02; cp=0,03; dp<0,001 

Nguyen-Khac et al. Aliment Pharmacol Ther 2008 



Combine Elastometry plus Serum tests in 
ALD ?

AUROCs Fibroscan vs. Combinations (FS + 1 serum test, regression formula) 

F≥1 F≥2 F≥3 F=4 
Fibroscan (FS) 0.84 [0.73-0.95] 0.91 [0.85-0.98] 0.90 [0.82-0.97] 0.94 [0.87-0.98] 

FS + Fibrometer 0.82 [0.72-0.93] 0.91 [0.85-0.98] 0.92 [0.86-0.98] 0.92 [0.86-0.98] 

FS + Fibrotest 0.86 [0.77-0.95] 0.91 [0.84-0.97] 0.91 [0.85-0.97] 0.94 [0.87-0.98] 

FS + Hepascore 0.84 [0.73-0.95] 0.91 [0.84-0.98] 0.92 [0.82-0.98] 0.92 [0.85-0.98] 

FS + hyaluronate 0.85 [0.75-0.95] 0.92 [0.86-0.98] 0.91 [0.85-0.97] 0.90 [0.83-0.97] 

FS + PGA 0.84 [0.74-0.94] 0.91 [0.84-0.97] 0.90 [0.84-0.97] 0.93 [0.88-0.98] 

FS + PGAA 0.83 [0.74-0.93] 0.90 [0.84-0.97] 0.91 [0.85-0.98] 0.93 [0.87-0.98] 

Nguyen-Khac et al. Aliment Pharmacol Ther 2008 



Comparison Elastometry vs. Serum tests in 
ALD

AUROCs: Fibroscan vs. 7 serum tests 

F≥1 F≥2 F≥3 F=4 
Fibroscan 0.84 [0.73-0.95] 0.91 [0.85-0.98] 0.90 [0.82-0.97] 0.94 [0.87-0.98] 

Fibrometer 0.72 [0.57-0.87] 0.82 [0.72-0.93] 0.88 [0.80-0.95] 0.85 [0.74-0.96] 

Fibrotest 0.77 [0.63-0.90] 0.79 [0.69-0.90] 0.80 [0.70-0.91] 0.84 [0.72-0.97] 

Hepascore 0.70 [0.51-0.89] 0.76 [0.64-0.88] 0.83 [0.74-0.93] 0.76 [0.63-0.90] 

Hyaluronate 0.76 [0.58-0.94] 0.80 [0.70-0.92] 0.83 [0.74-0.92] 0.80 [0.68-0.92] 

PGA 0.66 [0.50-0.82] 0.78 [0.68-0.89] 0.84 [0.74-0.94] 0.89 [0.82-0.97] 

PGAA 0.74 [0.60-0.88] 0.81 [0.71-0.91] 0.86 [0.76-0.96] 0.83 [0.73-0.93] 

APRI 0.76 [0.58-0.95] 0.54 [0.40-0.68] 0.43 [0.30-0.56] 0.56 [0.38-0.73] 

Nguyen-Khac et al. Aliment Pharmacol Ther 2008 



Agenda 

•  Non-invasive Diagnosis of Liver Fibrosis, in ALD 
–  Liver Stiffness (Fibroscan) 
– Serum markers 
–  Liver Stiffness vs. Serum Tests 

•  Combinations  
– Association of two serum markers ? 
–  Liver stiffness (Fibroscan) plus serum markers ? 



CAP	meta	analyse	à	données	individuelles	
21	études,	2735	paIents	

J Hepatol 2017 in press 



Serum	tests	for	steatosis	

Fedchuk et al. APT 2014 



Fedchuk et al. APT 2014 

Utile pour diagnostiquer la stéatose, pas utile pour quantifier 

Serum	tests	for	steatosis	



Significant Correlation between  
Liver stiffness & Fibrosis stages

1 Nguyen-Khac et al. Aliment Pharmacol Ther 2008  
2 Nahon et al. J Hepatol 2008 
3 Mueller et al. World J Gastroenterol 2010 

r=0.72, p<0.001 

r=0.70, p<0.001 r=0.79, p<0.001 
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Nahon et al. J Hepatol 2008 Nguyen-Khac et al. Aliment Pharmacol Ther 2008 

Assessment of specific liver stiffness cut offs for 
non-invasive diagnosis of Alcoholic Liver Fibrosis



Assessment of specific liver stiffness cut offs for 
non-invasive diagnosis of Alcoholic Liver Fibrosis

Nahon et al. J Hepatol 2008 Nguyen-Khac et al. Aliment Pharmacol Ther 2008 



Assessment of specific liver stiffness 
cut offs for non-invasive diagnosis of 
Alcoholic Liver Fibrosis

Nguyen-Khac et al. Aliment Pharmacol Ther 2008 

r=0.064, p=0.52 

r=0.79, p<0.001 r=0.48, p<0.001 

r=0.52, p<0.001 



Liver Stiffness  
Specific cut offs for diagnosis of alcoholic liver fibrosis

Nguyen-Khac et al. Aliment Pharmacol Ther 2008 

Cut Offs 
(kPa) 

Sens 
(%) 

Spec 
(%) 

PPV 
(%) 

NPV 
(%) 

AUROC (CI 95%) 

F ≥ 1 5.9 83 86 97.6 35.3 0.84 0.73-0.95 

F ≥ 2 7.8 80 90.5 93 70 0.91 0.85-0.98 
 

F ≥ 3 11 86.7 80.5 81.8 84.3 0.89 0.82-0.97 
 

F = 4 19.5 85.7 84.2 68.6 87.9 0.92 0.87-0.98 



Liver Stiffness  
Specific cut offs for diagnosis of alcoholic liver fibrosis

Nguyen-Khac et al. Aliment Pharmacol Ther 2008 

Cut Offs 
(kPa) 

Sens 
(%) 

Spec 
(%) 

PPV 
(%) 

NPV 
(%) 

AUROC (CI 95%) 

F ≥ 1 5.9 83 86 97.6 35.3 0.84 0.73-0.95 

F ≥ 2 7.8 80 90.5 93 70 0.91 0.85-0.98 
 

F ≥ 3 11 86.7 80.5 81.8 84.3 0.89 0.82-0.97 
 

F ≥ 3 
 

12.9 81 89 95 62 0.94 0.90-0.97 

F = 4 19.5 85.7 84.2 68.6 87.9 0.92 0.87-0.98 

F = 4 
 

22.6 84 80 83 82 0.87  0.81-0.93 

Nahon et al. J Hepatol 2008 



Comment 1 : higher cut off for F4 in 
Alcoholic Liver Disease

A different distribution of Fibrosis in ALD 

Viral Cirrhosis 

Alcoholic Cirrhosis 

Centro lobular fibrosis Perisinusoidal fibrosis 

Portal fibrosis 



Comment 1 : higher cut off for F4 in 
Alcoholic Liver Disease

Higher Area of Fibrosis in ALD (F4) 

 Cales et al, Hepatology 2005 

Liver	Disease																								Aera	of	Fibrosis	(%)																			p	
																																																F0-F1														F3-F4	

Viral	Liver	Disease	(n=383)	 7.3	±	2.1	 12.8	±	7	.2	 <0.0001	

Alcoholic	Liver	Disease	
(n=99)	

7.8	±	3.9	 26.5	±	12.2	 <0.0001	
	



Comment 1 : higher cut off for F4 in 
Alcoholic Liver Disease

Higher Area of Fibrosis in ALD (F4) 

 Cales et al, Hepatology 2005 

Liver	Disease																									Aera	of	Fibrosis	(%)																		p	
																																																																			F0-F1																							F3-F4	

Viral	Liver	Disease	(n=383)	 7.3	±	2.1	 12.8	±	7	.2	 <0.0001	

Alcoholic	Liver	Disease	
(n=99)	

7.8	±	3.9	 26.5	±	12.2	 <0.0001	
	



Decline of liver stiffness after alcohol 
withdrawal

Mueller et al. World J Gastroenterol 2010 

-1.8 kPa 
-3.5 kPa 

-8.4 kPa 



Gelsi et al. Alcohol Clin Exp Res 2011 

Comment 2 : Decline of liver stiffness
after alcohol withdrawal

D8	from	alcohol	withdrawal	

 
56.5% of patients has 
decrease stiffness 
 
Mean Stiffness decrease 
- 21.67% ± -27.6 % kPa 
 

Decrease	s,ffness	

n=23 patients 



Trabut et al. Alcohol Clin Exp Res 2012 

Comment 2 : Decline of liver stiffness 
After alcohol withdrawal

137 patients, Alcohol 
Withdrawal  

•  D7	:	decline	of	Liver	
SIffness	
	–	7.2	kPa	(mean)	

	
•  63%	(87)	:	decrease	LS	
•  5.8%	(8)	:	no	change	
•  30.7%	(42)	:	increase	LS	

	
Risk	factor	for	decrease	

ALAT		
	

p=0.012	
OR	1.01	(CI	95%:	1.002-1.018)	



Trabut et al. Alcohol Clin Exp Res 2012 

Comments 2 : Decline of liver stiffness 
After alcohol withdrawal

Impact on Fibrosis stage Diagnosis 

no fibrosis Change  66.4% (91) 
- 1 fibrosis grade  15.3% (21) 
- 2 fibrosis grades  8% (11) 
+ 1 fibrosis grade  8% (11) 
+ 2 fibrosis grades  2.2% (3) 

n = 29, F2 patients 
à 17 (58%) decrease at F1 
or F0 
 
n = 28, F4 patients 
à 23 (82%), F4 
à 5 (17.9%), F3 
à 1 (3.5%), F2 

Whole population Sub group patients 



Trabut et al. Alcohol Clin Exp Res 2012 

Comments 2 : Decline of liver stiffness 
After alcohol withdrawal

No change for F0 and F4 Fibrosis stage 



Misclassified fibrosis stage in 1056 
chronic hepatitis C
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Comment 3 : Impact of Alcoholic 
Hepatitis on Liver Stiffness

F4 at 19.5 kPa F4 at 22.7 kPa 
Asymptomatic ALD 

Obvious cirrhose excluded 
Symptomatic ALD  

± Cirrhose   

Cirrhose  32% 50.4% Cirrhose  
F3+F4 51% 75% F3+F4 

Bilirubin 17.6 ± 42 47.1 ± 81.9 Bilirubin 
PT 87 ± 11.8 75 ± 21.6 TP 

Impact AH Ø ↑ Stiffness  Impact AH 

 A
m

ie
ns

 B
ondy 

Bili: r=0,36, p=0,001  
TP: r=-0,58, p<0,0001 

Nguyen-Khac et al. APT 2008 Nahon et al. J Hepatol 2008 



Comment 3 : Impact of Alcoholic 
Hepatitis on Liver Stiffness

 A
m

ie
ns

 B
ondy 

Nguyen-Khac et al. APT 2008 Nahon et al. J Hepatol 2008 

21 patients  
with histological 
Features of AH 

88 patients  
with histological 
Features of AH 

         LS (kPa) 
AH        12.5 ± 19.2 
no AH        11.35 ± 18.7 
                       p=0.52 

AH         LS (kPa) 
Absent      11.3 (7.7-35.3) 
Mild      23.9 (11.5-47.2) 
Moderate  38.1 (28.5-52.6) 
Marked      48.3 (21.8-73.5) 

         p<0.0001 

Symptomatic AH impact Liver Stiffness 



Agenda 

•  Non-invasive Diagnosis of Liver Fibrosis, in ALD 
–  Liver Stiffness (Fibroscan) 
– Serum markers 
–  Liver Stiffness vs. Serum tests 

•  Combinations  
– Association of two serum markers ? 
–  Liver stiffness (Fibroscan) plus serum markers ? 



Serum tests in Alcoholic Liver Disease

Tests		 PGA	 PGAA	 APRI	 Hepascore	 Fibrotest		 Fibrometer		

PT	 x	 x	 x	 x	

Bilirubin	 x	 x	

Apolipo	A1	 x	 x	 x	

Haptoglobin	 x	

A2	Macroglobulin	 x	 x	 x	 x	

Hyaluronate	Acid	 x	 x	

ALAT	 x	

Platelets	 x	 x	

GGT	 x	 x	 x	 x	

Age	 x	 x	 x	

Sexe	 x	 x	

Biological	Index	 Regression	formula	

Licensed tests 

1991 ß                                                  à2005 



Comparison Head to Head 
Fibrotest vs. Hyaluronate

Naveau et al. Clin Gastroenterol Hepatol 2005 

AUROC F4 
0.95 ± 0.01 

AUROC F≥2  
0.84 ± 0.03 

Fibrosis stages 
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Fibrotest in ALD (n=221 patients)

Naveau et al. Clin Gastroenterol Hepatol 2005 

F≥2 diagnosis by Fibrotest 

FT 0.30  Sen  Spe  PPV  NPV 
  0.84  0.66  0.82  0.70 

FT result 



Fibrotest in ALD (n=221 patients)

Naveau et al. Clin Gastroenterol Hepatol 2005 

F≥2 diagnosis by Fibrotest 

FT 0.30  Sen  Spe  PPV  NPV 
  0.84  0.66  0.82  0.70 

FT 0.70  Sen  Spe  PPV  NPV 
  0.55  0.93  0.93  0.53 

FT result 



Fibrotest in ALD (n=221 patients)

Naveau et al. Clin Gastroenterol Hepatol 2005 

F4 diagnosis by Fibrotest 

FT 0.30  Sen  Spe  PPV  NPV 
  1.00  0.50  0.47  1.00 

FT result 



Fibrotest in ALD (n=221 patients)

Naveau et al. Clin Gastroenterol Hepatol 2005 

F4 diagnosis by Fibrotest 

FT 0.30  Sen  Spe  PPV  NPV 
  1.00  0.50  0.47  1.00 

FT 0.70  Sen  Spe  PPV  NPV 
  0.91  0.87  0.76  0.96 

FT result 



Fibrotest in ALD (n=221 patients)

Naveau et al. Clin Gastroenterol Hepatol 2005 

Algorithm FT in ALD  

FT < 0.30  cirrhosis can be excluded 

FT > 0.70  high risk of cirrhosis 

FT result 

FT 0.30-0.70  no conclusions 
  alcohol withdrawal recommended 



Fibrometer : a specific test for alcoholic 
liver fibrosis

Specific	regression	formula	
0.169	PI	+	0.015	A2M	(g/L)	+	0.032	
HA	(ug/L)	–	0.140	age	(years)	+	

16.541	

Virus Alcohol 

Cales et al. Hepatology 2005 

Diagnosis	performances	
SensiIvity		 91.8	%	 (CI	95%	:	84.9-98.7)	

Specificity		 92.6	%	 (82.7-100)	

PPV	 96.6	%	 (91.9-100)	

NPV	 83.3	%	 (70-96.7)	

DA	 92	%	 (86.4-97.7)	

Training  Validation 

AUROCalc 0.883 ± 0.019 0.907 ± 0.027 

Clinical significant Fibrosis (F>2) 



Fibrometer : a specific test for alcoholic 
liver fibrosis

Virus Alcohol 

Cales et al. Hepatology 2005 

Training  Validation 

AUROCalc 0.883 ± 0.019 0.907 ± 0.027 

Clinical significant Fibrosis (F>2) 



Fibrometer : a specific test for alcoholic 
liver fibrosis

•  Aera of Fibrosis 
Specific	regression	formula	

0.090	HA	(ug/L)	+	0.028	A2M	(g/L)	-	
0.009	PTL	(g/L)	–	0.017	HAPRI	((HA/

PI)x100)	+	2.166	

Cales et al. Hepatology 2005 

R=0.922 



Fibrometer and Fibrotest

Cales et al. Hepatology 2005 



Fibrotest vs. Fibrometer

Comparable AUROCs Fibrotest vs. Fibrometer 

F≥1 F≥2 F≥3 F=4 
Fibroscan 0.84 [0.73-0.95] 0.91 [0.85-0.98] 0.90 [0.82-0.97] 0.94 [0.87-0.98] 

Fibrometer 0.72 [0.57-0.87] 0.82 [0.72-0.93] 0.88 [0.80-0.95] 0.85 [0.74-0.96] 

Fibrotest 0.77 [0.63-0.90] 0.79 [0.69-0.90] 0.80 [0.70-0.91] 0.84 [0.72-0.97] 

Hepascore 0.70 [0.51-0.89] 0.76 [0.64-0.88] 0.83 [0.74-0.93] 0.76 [0.63-0.90] 

Hyaluronate 0.76 [0.58-0.94] 0.80 [0.70-0.92] 0.83 [0.74-0.92] 0.80 [0.68-0.92] 

PGA 0.66 [0.50-0.82] 0.78 [0.68-0.89] 0.84 [0.74-0.94] 0.89 [0.82-0.97] 

PGAA 0.74 [0.60-0.88] 0.81 [0.71-0.91] 0.86 [0.76-0.96] 0.83 [0.73-0.93] 

APRI 0.76 [0.58-0.95] 0.54 [0.40-0.68] 0.43 [0.30-0.56] 0.56 [0.38-0.73] 

Nguyen-Khac et al. Aliment Pharmacol Ther 2008 



Naveau et al. Hepatology 2009 

Similar diagnosis performance 
       FT vs FM vs Hepascore

R=0.71 R=0.71 R=0.72 



Agenda 

•  Non-invasive Diagnosis of Liver Fibrosis in ALD 
–  Liver Stiffness (Fibroscan) 
– Serum markers 
–  Liver stiffness vs. Serum markers 

•  Combinations  
– Association of two serum markers ? 
–  Liver Stiffness (Fibroscan) plus serum markers ? 
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–  Liver stiffness vs. Serum markers 

•  Combinations  
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–  Liver Stiffness (Fibroscan) plus serum markers ? 



Agenda 

•  Non-invasive Diagnosis of Liver Fibrosis in ALD 
–  Liver Stiffness (Fibroscan) 
– Serum markers 
–  Liver stiffness vs. Serum markers 

•  Combinations  
– Association of two serum markers ? 
–  Liver Stiffness (Fibroscan) plus serum markers ? 



•  Non-invasive Diagnosis of Liver Fibrosis 
– Transient Elastography (Fibroscan) 

– Serum tests 

– Combination Fibroscan plus serum tests 

•  Non-invasive Diagnosis of Alcoholic Hepatitis 
•  Prediction of Portal Hypertension 
•  Prognosis and long term survival 

Agenda 



Non-invasif diagnosis of alcoholic hepatitis by 
Fibrotest – « Ashtest »

Sens.  Spec. AUROC 

Ashtest >0,50 80 84 0,88 

DF ≥32 43 87 0,78 

AST/ALT >2 70 74 0,78 

225 patients, 23.5% (53) AAH, DF≥32 

Ashtest : GGT, AST, Bilirubin, 
α2M, apoA1, haptoglobin 

Thabut et al. J Hepatol 2006 
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Agenda 
•  Non-invasive Diagnosis of Liver Fibrosis 

–  Transient Elastography (Fibroscan) 
–  Serum tests 
–  Combination Fibroscan plus serum tests 

•  Non-invasive Diagnosis of Alcoholic Hepatitis 
•  Prediction of Portal Hypertension 

–  Fibroscan 
–  Serum test 

•  Prognosis and long term survival 



Portal hypertension and 
Elastometry: prediction of LOV

n=183 patients with cirrhosis, (53.3% alcohol) 

Nguyen Khac et al. Alcohol Clin Exp Res 2010 



Portal hypertension and Elastometry: 
prediction of LOV

Nguyen Khac et al. Alcohol Clin Exp Res 2010 



Portal hypertension and Elastometry: 
prediction of LOV

Authors, journal Whole 
population  

(n) 

Cut Offs  
(kPa) 

Alcohol  
proportion 

n (%) 

HCV proportion 
 n (%) 

Vizzuti et al, Hepatology 2007 61 17.6 kPa 0 (0%) 61 (100%) 

Kazemi et al, J Hepatol 2006 165 19 kPa 37 (22%) 98 (59.3%) 

Bureau et al, Aliment Pharmacol Ther 2008 150 29.3 kPa 51 (34%) 46 (31%) 

Nguyen-Khac et al, ACER 2010 183 48 kPa 109 (59%) 58 (31.7%) 

Strong influence of the etiology of Cirrhosis 

Nguyen Khac et al. AASLD 2009: Poster # 928 



Agenda 
•  Non-invasive Diagnosis of Liver Fibrosis 

–  Transient Elastography (Fibroscan) 
–  Serum tests 
–  Combination Fibroscan plus serum tests 

•  Non-invasive Diagnosis of Alcoholic Hepatitis 
•  Prediction of Portal Hypertension 

–  Fibroscan 
–  Serum test 

•  Prognosis and long term survival 



Portal hypertension & Fibrotest  
(n=130, 72% alcohol)

PHT,	%	(n)	 HVPG	 FT	value	 p	

No	14%	(18)	 <5	 0.33	±	0.25	 	
	
	
	

<0.001	
Moderate	17%	(22)	 5	-	11	 0.72	±	0.24	

Severe	69%	(90)	 >11	 0.88	±	0.14	

Thabut et al. Aliment Pharmacol Ther 2007 

Significant correlation HVPG and Elastometry 



Portal hypertension & Fibrotest 
(n=130, 72% alcohol)

Thabut et al. Aliment Pharmacol Ther 2007 

Whole population  
(n=130) 

Cirrhotic patients  
(n=92) 

72% alcohol 



Non‐invasive diagnosis of large oesophageal varices with 
FibroTest in patients with cirrhosis: a preliminary retrospective 

study

	 	FT	value	
	

LOV		 	0.89	±	0.11	
Small,	no	OV 	0.82	±	0.14	

	 			(P=0.02)	

	 	FT	value	
	

LOV		 	0.93	±	0.11	
Small,	no	OV 	0.83	±	0.14	

	 		(P=0.002)	

Thabut et al. Liver Int 2006 

Whole pop 
N=99 

Cirrhotic pop 
N=40 



Non‐invasive diagnosis of large oesophageal varices with 
FibroTest in patients with cirrhosis: a preliminary retrospective 

study

Thabut et al. Liver Int 2006 

FT 0.75        SNS 100%  NPV 100% 



Agenda 

•  Non-invasive Diagnosis of Liver Fibrosis 
– Transient Elastography (Fibroscan) 

– Serum tests 

– Combination Fibroscan plus serum tests 

•  Non-invasive Diagnosis of Alcoholic Hepatitis 
•  Prediction of Portal Hypertension 
•  Prognosis and long term survival 



Prognostic value of Fibrotest in 218 
patients with ALD

FT<0.32 

FT<0.32 

FT>0.32 and <0.58 

FT>0.32 and <0.58 

FT>0.58 

FT>0.58 

p<0.0001 

p<0.0001 

Naveau et al. Hepatology 2009 



Conclusions 

I - Diagnosis of Liver Fibrosis (1) 
• Transient Elastography 

• Use Specific Stiffness cut offs, especially 
19.6 kPa for F4 

– Cautions if :  
• Alcohol withdrawal, especially in F2  
• Alcoholic hepatitis symptomatic 



Conclusions 

I - Diagnosis of Liver Fibrosis (2) 
•  Serum tests 

• Fibrotest and Fibrometer, also Hepascore 
–  are accurate for diagnosis of liver 

fibrosis in ALD 
–  Same diagnosis performances 
–  FT and FM Are licenced serum tests 
 

– Caution : APRI Should not be to use in ALD 



Conclusions 
I - Diagnosis of Liver Fibrosis (3) 

• Comparison Fibroscan vs. Serum tests 
–  Fibroscan seems better than serum tests only for F2 stage 

• Combination Serum tests 
–  Fibrotest plus Fibrometer : not superior to one test alone 

• Combination Fibroscan plus Serum test 
–  Fibroscan plus one serum test : not superior to Fibroscan 

alone 



Conclusions  
              take home messages
II - Diagnosis of portal Hypertension 

•  Fibroscan and serum tests  
– Promising, but data are scarce 
– LS cut off for large esophageal varices 

diagnosis is higher than in viral liver disease. 
– Validation studies are still lacking 

 



Conclusions  
              take home messages
III - Diagnosis of alcoholic hepatitis 

•  Ash test a licensed serum test derived from 
Fibrotest is promising 

•  But independant validations are lacking 



Conclusions  
              take home messages

IV – Prognostic use in ALD 

•  Fibrotest has a strong prognostic value 
both for predicting liver related death and all 
cause death, at 5 and 10 years. 

•  Fibroscan: no data 



Histological	features	of	ALD		

Images	provided	courtesy	of	Lackner	C.	
EASL	CPG	ALD.	J	Hepatol	2018;69:154–81	

•  Lesions	predominate	in	centrilobular	
regions	(in		
pre-cirrhoIc	stages)	
–  Alcoholic	steatosis	

o  Macro	and	eventually	variable	blend	of	
macro-	and	microvesicles	

–  Alcoholic	steatohepa,,s	(ASH)	
o  Variable	degree	of	macrovesicular	

steatosis	
o  Hepatocellular	injury	with	ballooning,	

potenIally	necrosis	
o  Lobular	inflammaIon	

–  Alcoholic	fibrosis/cirhosis	
o  Pericellular	fibrosis	(PCF)	and/or	septal	

F	in	precirrhoIc	stage	
o  Micronodular	cirrhosis	±	PCF	

•  A	single	lesion	or	any	combinaIon	may	
be	found	in	a	given	individual	

Main histological diagnoses: 

Steatosis 

Steatohepatitis 

Cirrhosis 



DiagnosIc	tests	in	the	management	of	ALD:	
Liver	biopsy:	IndicaIon	and	performance	

EASL	CPG	ALD.	J	Hepatol	2018;69:154–81	

•  Liver	biopsy	may	be	used	to:	
–  Establish	the	definite	diagnosis	of	ALD	
–  Assess	the	exact	stage	and	prognosis	of	liver	disease		
–  Exclude	alternaIve	or	addiIonal	causes	of	liver	injury	

•  Liver	biopsy	is	recommended:	
–  Within	Phase	2	clinical	trials,	and	should	be	considered	in	larger	scale	Phase	3	

clinical	trials	
–  In	case	of	inconclusive	non-invasive	test	results		
–  In	case	of	any	suspicion	of	a	compeIng	liver	disease	

•  Liver	biopsy	is	not	generally	recommended	for	all	paIents	with	suspected	
ALD	
–  Risks	should	be	carefully	weighed	against	the	clinical	benefits	and	therapeuIc	

consequences	



DiagnosIc	tests	in	the	management	of	ALD:	
Histological	features	and	diagnosis	of	ALD	types		

EASL	CPG	ALD.	J	Hepatol	2018;69:154–81	

•  Types	of	ALD	differ	with	respect	to	prognosis	
•  About	90%	of	heavy	drinkers	have	hepatocellular	steatosis	

–  Prognosis	is	debated;	may	be	associated	with	progression	to	cirrhosis	
(parIcularly	mixed	steatosis	paJern)		

•  ASH	is	considered	a	progressive	lesion	
–  Increases	the	risk	of	cirrhosis	and	HCC	

•  Morphological	lesions	of	ALD	and	metabolic	syndrome-associated	NAFLD	
show	broad	overlap:	
–  Hepatocellular	injury	and	fibrosis	are	o{en	more	severe	in	ALD	
–  Some	lesions	of	ALD	are	very	rare	or	have	not	been	described	in	paIents	with	

pure	NAFLD:	
•  Sclerosing	hyaline	necrosis,	alcoholic	foamy	degeneraIon	(i.e.,	large	porIons	of	the	

parenchyma	affected	by	microvesicular	steatosis),	fibro-obliteraIve	changes	in	
hepaIc	veins,	portal	acute	inflammaIon,	cholestasis	



Comparison Head to Head 
Fibrotest vs. Hyaluronate (p=ns)

Naveau et al. Clin Gastroenterol Hepatol 2005 

F≥2 F4 

Hyaluronate AUC 0.79 
FibroTest AUC 0.84 

Hyaluronate AUC 0.93 
FibroTest AUC 0.95 



Comparison Head to Head 
Fibrotest vs. PGAA (p=ns)

Naveau et al. EJGH 2014 

Same diagnosis performances 



Non-invasive	biological	tests	-	in	ALD	
Indirect	markers	

(simple	biochemicals)	
						Direct	fibrosis	

markers	
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Naveau et al. Hepatology 2009 

Comparison Head to Head :
Fibrotest vs Fibrometer vs Hepascore

Same diagnosis performances 



Hyaluronate for Alcoholic liver 
fibrosis diagnosis

Fibrosis stages 
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Naveau et al. Clin Gastroenterol Hepatol 2005 


