Additional files: 

Additional file 1: List of members of the Fibrosis-TAGS group (Truth in the Absence of a Gold Standard): 

For the Paris group, APHP UPMC Paris Liver Center, Paris France: Thierry Poynard, Frederic Charlotte, Frédérique Capron, Gilles Le Nahour, Jean Christophe Vaillant, Laurent Hannoun, Daniel Eyraud, Corinne Vesinet, Vlad Ratziu, Yves Benhamou, Dominique Thabut, Joseph Moussalli, Pascal Lebray, Marika Rudler. 

For the Bordeaux group, Service d’Hépato-Gastroentérologie, CHU de Bordeaux, France: Victor de Ledhingen and Julien Vergniol.

For the ANRS HCEP 23 FIBROSTAR Group: Jean Pierre Zarski, Julie France, Clinique Universitaire d’Hépato-Gastroentérologie, Grenoble, France, Jean-Pierre Zarski Nathalie Sturm; Unité INSERM UJF U823 Grenoble, France; Jérôme Guechot, Elisabeth Lasnier, Michel Vaubourdolle, Laboratoire de Biochimie A Hôpital Saint Antoine, AP-HP, Paris, France; Adeline Paris, Centre d’Investigation Clinique INSERM CIC003, CHU Grenoble, France;  Elie-Serge Zafrani Département de Pathologie, Hôpital Henri Mondor, AP-HP, Université Paris Est, Créteil, France, Tarik Asselah, Service d’Hépato-Gastroentérologie, Hôpital Beaujon,  AP-HP, Clichy, France; Renée-Claude Boisson Laboratoire de Biochimie, Centre hospitalier Lyon Sud, Hospices Civils de Lyon, France; Jean-Luc Bosson Laboratoire de Biochimie, Centre hospitalier Lyon Sud, Hospices Civils de Lyon, France, Dominique Guyader Service d’Hépatologie CHU de Rennes, France, Jean-Charles Renversez Département de Biologie Intégrée, CHU de Grenoble, France; Jean-Pierre Bronowicki, Service d’Hépato-Gastroentérologie, CHU de Nancy, France; Marie-Christine Gelineau Laboratoire de Biochimie, Hôtel Dieu, Hospices Civils de Lyon, France; Albert Tran Hépatologie, Hôpital l’Archet 2, Nice, France;  Candice Trocme, GREPI TIMC-IMAG UMR CNRS 5525, Université de Grenoble, Laboratoire d’Enzymologie, CHU de Grenoble, France, Victor de Ledinghen Service d’Hépato-Gastroentérologie, CHU de Bordeaux, France; Armelle Poujol-Robert, Service d’Hépato-Gastroentérologie, Hôpital St Antoine, AP-HP, Paris, France; Frédéric Ziegler, Laboratoire de Biochimie, Institut de Biologie Clinique, EA4311, IHU, IFR23, CHU, Rouen, France; Marc Bourliere Service d’Hépato-Gastroentérologie, Hôpital St Joseph, Marseille, France; Hélène Voitot Laboratoire de Biochimie, Hôpital Beaujon, AP-HP, Clichy, France; Dominique Larrey, Service d’Hépato-Gastroentérologie, CHU de Montpellier, France; Maria Alessandra Rosenthal-Allieri Laboratoire d’Immunologie, CHU de Nice, France; Isabelle Fouchard Hubert, Service d’Hépato-Gastroentérologie, CHU d’Angers, France; and François Bailly, Service d’Hépato-Gastroentérologie, Hotel Dieu-Lyon, France.

For the multicenter Romanian group: Carol Stanciu, Anca Trifan Gastroenterology and Hepatology Institute Iasi; Manuela Curescu, Infectious Diseases Clinical Hospital “Victor Babes” Timisoara; Ioan Sporea, Alexandra Deleanu Gastroenterology Department Clinical Hospital Timisoara; Vasile Luca, Infectious Diseases Clinical Hospital "Sf. Paraschieva" Iasi; Mircea Grigorescu, Gastroenterology Department, Clinical Hospital Cluj Napoca; Florea Voinea, Tudorel Ciurea, Florin Caruntu, Adrian Streinu Cercel, “Matei Bals” National Infectious Diseases Institute Bucharest; Mircea Diculescu, and Liliana Simona Gheorghe Gastroenterology and Hepatology Center, Fundeni Institute Bucharest. 

For Biopredictive: Mona Munteanu, Yen Ngo, Fabienne Drane, Olivier Deckmyn, and Jean Marie Castille, Biopredictive, Paris, France.

Supplementary Figure 1: Cohort and number of patients included.
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Supplementary file, Statistical Methods details
The random effect analysis used the 2 clusters option and the "continuous factor" (CFactor) option (One CFactor) of the LatentGold-4.5 software. 

 Let Fdi denote the score of case i on continuous latent variable, factor, or random effect d. The total number of CFactors is denoted by D, 1 ! d ! D, and the full vector of CFactor scores by Fi. Without CFactors the most general Latent GOLD structure for f(yi|zi) equals

f(yi|zi) = K ∑ x=1 P(x|zi) f(yi|x, zi),

where  f(yi|x, zi),= H ∏h=1 f(yih|x, zi).

With CFactors in a model, the assumed structure for f(yi|zi) becomes

f(yi|zi) = K ∑ x=1 ∫ƒ(Fi) P(x|zi) f(yi|x, Fi), dFi
f(Fi) P(x|zi) f(yi|x, zi, Fi) dFi, (equation 1)

where

f(yi|x, zi, Fi) = H ∏h=1 f(yih|x, zi, Fi).
The Fdi are assumed to be standard normally distributed and mutually independent.

In other words, f(Fi) = N(0, I), where I is the identity matrix.

Equation (1) shows that the Fdi may appear in the model for the response variables, but not in the model for the latent classes. In Cluster models, this is accomplished by expanding the linear predictor with the term D ∑d=1 (txd ·Fdi, where (t xd  denotes the effect of Fdi on indicator yit in latent class x. For nominal indicators, (txd is replaced by (tmxd mxd.
Supplementary Table 1: Characteristics of the 1,893 included subjects according to groups
	Characteristic
	HCV Patients' group
	
	General population

	
	Training
	Validation 
	Healthy Volunteers

	
	n=779
	n=510
	n=604

	Age year 1
	48 (47-49)
	50 (49-51)
	58 (56-59)

	Male (%)
	464 (60%)
	292 (57%)
	209 (44%)

	Biopsy stage2
	2 (2-2)
	1 (1-2)
	0 (0-0)

	 Presumed fibrosis
	 506 (65%)
	241 (47%)
	16%3

	 Presumed cirrhosis
	 206 (26%)
	119 (23%)
	3%3

	FibroTest 
	0.53 (0.49-0.57)
	0.62 (0.54-0.65)
	0.16 (0.15-0.16)

	 Presumed fibrosis
	423 (54%)
	311 (61%)
	19 (3%)

	 Presumed cirrhosis
	222 (29%)
	177 (35%)
	2 (0.3%)

	LSM kPa (8.8/14.5)
	7.7 (7.3-7.8)
	7.8 (7.4-8.3)
	5.4 (3.6-6.7)

	 Presumed fibrosis
	312 (40%)
	214 (42%)
	19 (3%)

	 Presumed cirrhosis
	172 (22%)
	114 (22%)
	2 (0.3%)

	ALT IU/L
	79  (74-86)
	83 (77-86)
	22 (21-23)

	 Presumed fibrosis
	554 (71%)
	384 (75%)
	23 (4%)

	 Presumed cirrhosis
	274 (35%)
	180 (35%)
	4 (0.7%)

	First Data description
	Vergniol et al 2012
	Zarski et al 2011
	Poynard et al 2010

	  Dates inclusion
	Apr03-Feb09
	Nov06-Jul08
	Jun06 and Sep08

	  Prospective
	Yes
	Yes
	Yes

	  Center
	Bordeaux
	Multicenter France Romania
	Paris

	  Main goal
	Prognostic value 
	Diagnostic value 
	Screening value

	  Follow-up 
	5 years
	No
	No

	  Number subjects
	1830
	845 (590+255)
	7463

	Second data set
	Poynard et al 2011
	Poynard et al 2011
	Poynard et al 2011

	  Number patients
	768
	521 (378+143)
	604

	Changes versus first and second data set
	Only patients with prognostic data; 11 patients with missing APRI or FIB 4 were included 
	Patients with missing biopsy, FibroTest, LSM and ALT were excluded
	Subjects without prospective LSM and any risk of liver disease were excluded


1Median (95% confidence interval) 2METAVIR scoring system 

3 False positive of a 20 mm length biopsy as assessed using large surgical specimens
LSM= Liver stiffness measurement by elastography
Supplementary Table 2: characteristics of patients with a revised stage of cirrhosis the reference

	Number
	Initial stage
	Revised stage
	FT
	LSM
	Death 
	Death Liver
	Ascites
	Varices

	1
	F2
	F4
	0.52
	15.9
	yes
	yes
	no
	no

	2
	F3
	F4
	0.96
	45.0
	yes
	yes
	no
	yes

	3
	F2
	F4
	0.72
	43.6
	no
	no
	no
	yes

	4
	F2
	F4
	0.52
	8.8
	yes
	no
	no
	yes

	5
	F3
	F4
	0.93
	15.1
	no
	no
	no
	yes

	6
	F3
	F4
	0.89
	17.3
	no
	no
	no
	yes

	7
	F3
	F4
	0.98
	75.0
	yes
	yes
	yes
	yes

	8
	F2
	F4
	0.99
	35.5
	yes
	yes
	no
	no

	9
	F2
	F4
	0.55
	7.7
	yes
	yes
	no
	yes

	10
	F3
	F4
	0.95
	41.6
	no
	no
	no
	yes

	11
	F2
	F4
	0.59
	24.3
	no
	no
	yes
	no


Supplementary Table 3: Correspondence between area of fibrosis, as assessed by image analysis (reference value) in whole sections and METAVIR Stage


As it was not possible to perform liver biopsy in these healthy volunteers, we used large surgical biopsies obtained from four patients (3 males, 1 female, age range 40-68 years) without liver disease history, normal FibroTest results (range 0.13-0.26) and normal LSM (range 4.4-5.6 kPa). The whole section of each surgical specimen was stained in the pathology unit. From the digitized image (Aperio Scanner, TRIBVN, France) of the whole section, virtual biopsy specimens of increasing length were produced. For the present study, 626 biopsy specimens of 20 mm lengths were assessed. The defined threshold for the diagnosis for advanced fibrosis was > 5.3% the upper limit of 95% confidence interval of the mean area of fibrosis equivalent to METAVIR stage F2 and >16.5% the lower limit of 95% confidence interval of the mean area of fibrosis equivalent to METAVIR stage F4, obtained in 5 patients (2909 virtual biopsies 20mm length) with chronic hepatitis C on large surgical specimens (Poynard 2010).  These thresholds were closed to those observed by Bedossa et al (Hepatology 2003) for F2 and F4.
	METAVIR Stage
	Number  virtual biopsies of 20mm
	Area of Fibrosis by Image Analysis 

	
	
	Present study
	Bedossa, 2003

	
	
	Mean  (95% CI)
	Range
	Range 

	F0
	626
	3.8 (3.5-4.0)
	0.0-34.4
	1.8-2.2

	F1
	137
	5.0 (4.5-5.3)
	1.3-13.9
	3.1-3.6

	F2
	768
	7.1 (8.0-8.5)
	0.9-36.4
	5.4-7.0

	F3
	270
	9.1 (7.9-10.1)
	0.0-76.4
	13.5-15.8

	F4
	1734
	18.2 (16.5-17.6)
	0.3-74.8
	23.9-27.3


Supplementary Table 4: Specificity of biopsy among subjects without fibrosis

Data of 626 virtual biopsies of 20 mm length generated by automated image analysis of large surgical biopsies in 4 subjects without liver fibrosis on the whole surgical sample.

	Fibrosis stage presumed at biopsy according to area of fibrosis
	Large surgical biopsy without fibrosis

	
	
	

	
	Number of virtual biopsies 
	Percentage

	Advanced fibrosis1 >5.3%
	
	

	  No:  True negative (specificity)
	  524
	  83.71%

	  Yes:  False positive (1-specificity)
	  102
	  16.29%

	Total
	626
	100%

	
	
	

	Cirrhosis >16.5%2
	
	

	  No:  True negative (specificity)
	  624
	  99.68%

	  Yes:  False positive (1-specificity)
	  2
	  0.32%

	Total
	626
	100%


1 >5.3% is the cutoff for area of fibrosis equivalent to METAVIR stage F2 using virtual biopsies   

2 >16.5% is cutoff for area of fibrosis equivalent to METAVIR stage F4

Supplementary Table 5: Distribution of subjects according to the 16 possible combinations of the 4 tests result presuming avanced fibrosis (=1) or not (=0)

	Type of combination (n=16)
	Number of subjects 

	ALT
	EFT-F2
	FibroTest
	Biopsy
	Observed
	Expected by the latent class model

	0
	0
	0
	0
	579
	580.7

	0
	0
	0
	1
	103
	100.3

	0
	0
	1
	0
	0
	0

	0
	0
	1
	1
	0
	0

	0
	1
	0
	0
	76
	76.7

	0
	1
	0
	1
	37
	36.6

	0
	1
	1
	0
	50
	47.5

	0
	1
	1
	1
	87
	89.7

	1
	0
	0
	0
	155
	153.8

	1
	0
	0
	1
	48
	50.5

	1
	0
	1
	0
	0
	0

	1
	0
	1
	1
	0
	0

	1
	1
	0
	0
	66
	65.0

	1
	1
	0
	1
	75
	76.3

	1
	1
	1
	0
	121
	123.6

	1
	1
	1
	1
	495
	491.9


Supplementary Table 6: Distribution of subjects according to the 16 possible combinations of the 4 tests result presuming cirrhosis (=1) or not (=0)

	Type of combination (n=16)
	Number of subjects 

	ALT
	EFT-F4
	FibroTest
	Biopsy
	Observed
	Expected by the latent class model

	0
	0
	0
	0
	1075
	1070.4

	0
	0
	0
	1
	119
	120.9

	0
	0
	1
	0
	58
	60.7

	0
	0
	1
	1
	14
	13.6

	0
	1
	0
	0
	26
	25.6

	0
	1
	0
	1
	34
	37.6

	0
	1
	1
	0
	25
	26.8

	0
	1
	1
	1
	84
	80.0

	1
	0
	0
	0
	168
	173.0

	1
	0
	0
	1
	17
	14.4

	1
	0
	1
	0
	33
	29.4

	1
	0
	1
	1
	2
	4.0

	1
	1
	0
	0
	27
	27.4

	1
	1
	0
	1
	26
	23.1

	1
	1
	1
	0
	59
	57.3

	1
	1
	1
	1
	126
	129.0


