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Non-invasive fibrosis tests to predict complications in 

compensated post-hepatitis C cirrhosis  

 

ABSTRACT  

 

Background and Aims: Markers predicting complications of post-hepatitis C cirrhosis are needed. 

We asked whether changes in noninvasive markers of fibrosis can predict liver-related complications. 

Methods: This was a case-controlled study using a prospective national cohort (ANRS-CO12-CIRVIR) 

of 1323 HCV-infected patients with compensated cirrhosis: 97 patients who developed liver-related 

complications such as hepatocellular carcinoma or hepatic decompensation (cases) matched in age, 

sex and follow-up duration were compared with 257 patients without complications (controls). 

Actitest/Fibrotest™, Inflameter/Fibrometer™, ELF™ and Fibroscan™ were performed at baseline and 

yearly. Samples based on Propensity score matching were built and mixed linear models performed. 

Outcomes in a sustained virological response (SVR) negative population and a SVR-positive 

population were also described. 

Results: At baseline, all characteristics of patients were similar between the groups. All fibrosis tests 

were statistically higher for cases compared to controls, FibroscanTM excepted: Fibrotest™: 0.83±0.13 

vs 0.77±0.16; Fibrometer™: 0.93±0.07 vs 0.90±0.11; ELF™: 11.4±1.0 vs 11.0±1.2 (P<0.02). The 

mean follow-up was 5.7±1.9 years. Over a 3-year period, the significant difference in fibrosis marker 

values between cases and controls remained constant; with a trend toward a decrease in inflammation 

markers in controls, independent of SVR status. 

Conclusions: Baseline noninvasive serum fibrosis and inflammation markers were significantly higher 

in patients developing a complication than in controls. During the follow-up only inflammatory markers 

decreased in controls, but not in cases, and thus could potentially be used to predict the occurrence of 

complications in cirrhotic patients. 

 

Keywords: Noninvasive markers; hepatocellular carcinoma; HCV infection; hepatic decompensation. 
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Abbreviations 

 

HCV   Hepatitis C Virus 

HCC  hepatocellular carcinoma 

ANRS   French agency for research on AIDS and viral hepatitis 

MELD  Model of End Stage Liver Disease 

LSM  noninvasive liver stiffness measurement “FibroscanTM” 

US  Ultrasound 

AFP  serum alpha-fetoprotein 

AASLD  American Association for the Study of Liver Diseases 

SVR  sustained virological response 

AST  aspartate aminotransferase 

ALT  alanine aminotransferase  

GGT  gamma-glutamyl transferase 

CRB  Liver Disease Biobank 
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INTRODUCTION 

Chronic hepatitis C is an endemic disease affecting millions of individuals worldwide [1]. HCV infection 

is typically accompanied by no conspicuous symptoms but liver damage imperceptibly progresses and 

may result in cirrhosis over a couple of decades [1] with the risk of developing hepatocellular 

carcinoma (HCC) or hepatic decompensation [2,3]. Large prospective Western cohorts have shown a 

high incidence of HCC [4]; reaching close to 7% at 5 years in the French ANRS CO12 CirVir 

multicenter cohort [5]. However experience shows that not all cirrhotic patients have the same risk of 

developing HCC or decompensation suggesting that HCC screening for certain subsets of patients 

with cirrhosis may not be cost-effective [6]. Some scores such as the Child Pugh score or the Model of 

End Stage Liver Disease (MELD) score are correlated with a prognosis of advanced cirrhosis [7,8] and 

help physicians to manage cirrhotic patients. Several factors have been shown to be independently 

associated with a higher risk of HCC in cirrhotic patients, especially some host factors (age, sex, and 

diabetes), detectable HCV RNA, and disease factors including liver failure or portal hypertension [9]. 

The degree of liver fibrosis is also known to be important [10]. Until recently, this could only be 

assessed by liver biopsy, an invasive procedure with the possibility of live-threatening complications. 

However, liver biopsy does not satisfy quality criteria as a surrogate marker because of its 

complication rate, sampling error, intra- and inter-observer variability, expense and patient reluctance 

to undergo serial monitoring [11,12]. 

 

In the past decade, noninvasive markers of fibrosis have been developed as an alternative to liver 

biopsy for evaluating the severity of chronic liver disease. Fibrotest™ (Biopredictive, Paris, France), 

Fibrometer™ (Echosens, Paris, France) especially the latest 3G version,  and ELF™ (Siemens, New 

York, USA) scores are the most common validated noninvasive blood tests for estimating the degree 

of liver fibrosis in chronic hepatitis C [13-16]. Liver stiffness measurement (LSM) by transient 

elastography (FibroscanTM deviice, Echosens, France) is an alternative physical method to estimate 

the degree of liver fibrosis and has been validated in chronic hepatitis C. In addition, inflammation 

scores combined with fibrosis tests have been developed for Fibrotest and Fibrometer (Actitest and 

Inflameter respectively).  Moreover, the correlation between noninvasive tests and fibrosis stage is at 

its best in cirrhotic patients [14-18]. 

 

The aim of this study was to evaluate the ability of any changes in blood test values and LSM as 

predictors of developing HCC or of hepatic decompensation (ascites, portal hypertension or 

encephalopathy) in a prospective cohort of patients with histologically proven Child-Pugh A post-

hepatitis C cirrhosis.  

 

PATIENTS AND METHODS 

The study was sponsored and funded by the ANRS (France REcherche Nord & sud Sida-HIV 

Hépatites). The protocol was approved by a regional Ethics Committee (Comité de Protection des 
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Personnes, Aulnay-sous-Bois, France) and complied with the ethical guidelines of the 1975 

Declaration of Helsinki. All patients gave their written informed consent to be included in the cohort.  

 

Study design 

Cases being rare; we conducted a nested case control study in the prospective French multicenter 

ANRS 012 CirVir cohort (CirVir). This cohort has been previously described [5,10-13,19-21].  The 

study case-control population was constituted between March 2006 and July 2012 from the 1822 

patients who were enrolled in the CirVir cohort during this period. As case frequency is low (around 

5%), this design allowed not only enough cases for the statistical analyses but also a sufficient number 

of blood tests on a realistically sized sample. 

Considering the initial assumptions and taking into account the multiple comparisons (bilateral tests): 1 

case to 1 or 2 controls, a power of 90% and an alpha risk of 0.001, the necessary number of subjects 

was 66 cases and 132 controls. Allowing for 15% of missing data, we would need to include 76 cases 

and 152 controls. This outcome was feasible with potential recruitment via the CirVir cohort. 

Considering the statistical analysis plan (creation of a sample issuing from propensity score matching 

and analysis using of 3 linear models) the power of the analysis remained above 80%. 

 

Data source 

Patients included in the CirVir cohort were recruited by 35 French clinical centers. Pre-inclusion 

assessments included clinical and biological parameters and an ultrasound (US) examination. The 

selection criteria were: a) age over 18 years; b) histologically-proven cirrhosis; c) serum positive for 

HBsAg or HCV antibodies; d) absence of previous complications of cirrhosis (particularly ascites, 

gastrointestinal hemorrhage or HCC); e) Child-Pugh class A; f) absence of severe uncontrolled extra-

hepatic disease resulting in an estimated life expectancy of less than 1 year. 

 

A total of 1,822 cirrhotic patients were included. Among them, 151 were subsequently excluded from 

analysis after review of individual data, due to either non-compliance with inclusion criteria (n=142) or 

consent withdrawal (n=9). Among the 1,671 cirrhotic patients, 1,323 had HCV-related compensated 

cirrhosis and constituted the final study population. For analysis, the reference date was 31 December 

2015. At that date, the median duration of follow-up was 58.2 months [36.6; 79.0]. 

 

As previously described [5,10-13,19-21], patients were seen by physicians every 6 months. A US 

examination was performed every 6 months. In the event of a focal liver lesion detected by US, a 

diagnostic procedure was performed according to the 2005 AASLD guidelines [22] updated in 2011 

[23]. Regular endoscopic surveillance was also performed. All events occurring during follow-up, liver-

related or not, based on information obtained from the medical files of patients in each center, were 

also recorded [24]. All treatments, including antiviral therapy, were recorded at inclusion and any 

modification during follow-up was noted. 

 

Antiviral treatment and viral replication 
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Since inclusions mainly took place before 2012 and the analyses of data were conducted in January 

2016, most antiviral therapies conducted during follow-up were interferon-based. After 2011, genotype 

1 patients could also receive either 12 weeks of telaprevir and boceprevir according to the European 

recommendations. In France, since February 2014, sofosbuvir-containing regimens have become 

progressively available for cirrhotic patients and are prescribed and reimbursed for all genotypes. The 

primary efficacy outcome was sustained virological response (SVR) at the end of a 12-week follow-up 

period without treatment [25].  

In our study we chose to define SVR patients only as those with SVR at inclusion in the cohort. For the 

controls, we used the date of an event in the matching cases. 

 

Case and control selection 

Cases were defined as all individuals in the cohort developing a complication such as HCC or 

decompensation (ascites or gastrointestinal bleeding due to portal hypertension), or encephalopathy 

during the follow-up. The date of the first event was regarded as the index-date for each case. 

Controls were defined as all individuals in the cohort not developing a complication during the same 

period. Up to 4 controls (minimum: 1:2) were matched with each case based on age, sex, center and 

duration of follow-up. The date of inclusion in the cohort and in the study was the same. The main 

characteristics of patients (cases and controls) were recorded at inclusion in the cohort. 

Moreover, to obtain proper comparability between cases and controls, a propensity score match was 

built, using a logistic regression based on age, sex, follow-up duration, platelet count and GGT level. A 

caliper distance of 0.1 was chosen to select a maximum of two neighbors in controls for every case. 

 

Noninvasive markers 

Sequential serum samples were collected by all 35 centers according to the CirVir protocol at the 

patient’s inclusion in the cohort, then once annually, stored frozen and analyzed in a central laboratory 

(place). The following fibrosis parameters were calculated: Actitest/Fibrotest™, 

Inflameter/Fibrometer™ (3G), and ELF™.  All blood tests were performed blindly and independently of 

occurrence of complications. LSM was performed in each center by a senior operator. LSM was 

considered as reliable when 10 measurements were realized and the interquartile range among the 

measurements was less than 30% [15]. 

 

Covariates studied 

The ANRS 012 CirVir cohort dataset contains the usual clinical and biochemical parameters at entry in 

the cohort and study (sex, age, body mass index [BMI], diabetes, arterial hypertension, dyslipidemia, 

metabolic syndrome, prothrombin time, serum bilirubin level, serum albumin level, platelet count, liver 

enzymes [aspartate aminotransferase (AST), alanine aminotransferase (ALT) and gamma- 

glutamyltransferase (GGT), alpha-fetoprotein (AFP)], serum level, oesophageal varices, HCV 

genotype, HCV viral load, human immunodeficiency virus [HCV-HIV co-infection], histological lesions 

of steatohepatitis, and ultrasonography (US) at baseline. Missing biological data were determined 

using frozen serum samples provided by the Liver Disease Biobank (CRB - location of Biobank). For 
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all patients, past and present alcohol or tobacco consumption was quantified and recorded at 

inclusion. Excessive alcohol consumption was defined according to WHO criteria: more than 2 

drinks/day for females and more than 3 drinks/day for males during at least 8 years. Past medical 

history was also recorded. In particular, the senior hepatologist at each center in charge of a given 

patient decided whether or not metabolic syndrome (met S) was present based on clinical guidelines 

and/or histological examination of the liver biopsy. 

 

At each center patient information was recorded in a computer database by a clinical research 

associate specifically assigned to the ANRS CO12 CirVir cohort. Data quality was monitored through 

routine analysis of the entered data.  

 

Statistical analysis 

According to the STROBE guidelines [26], we have used well-suited methods for the analysis of this 

case control study. Indeed, conditional logistic regression, which takes into account matching, was 

used for descriptive analysis (baseline characteristics) with an alpha risk of 5% [27]. Multivariate 

analyses taking into account the time period and the non-independence of data (mixed model) were 

then performed.  

 

All analyses were performed using STATA 13 (Stata Corp., College Station, TX, USA) and R version 

3.3.0 package rpart.  

 

RESULTS 

Two hundred and nineteen patients (86 cases, 133 controls) were included in the sample after 

propensity score matching.  

 

Baseline Characteristics 

Baseline characteristics of patients at inclusion in the CirVir cohort are shown in Table 1. No difference 

was observed between cases and controls regarding the main risk factors: sex, age, antiviral response 

status, geographic origin, etiology of cirrhosis, interval between the diagnosis of hepatitis C and 

inclusion in the cohort, interval between the diagnosis of cirrhosis by liver biopsy and inclusion in the 

cohort, mode of contamination, presence of co-morbidities (diabetes, hypertension, dyslipidemia, 

alcohol consumption), past or present antiviral treatment, bilirubin concentration, GGT level, platelet 

count, prothrombin time, and albumin level. In our sample, the rate of positive SVR at baseline wasn’t 

statistically different between the control and case groups: 21.5% and 10.5% respectively (p=0.12). 

 

Follow-up of patients: 

 The overall number of adverse events was 124 including 58 HCC (47%), 2 

cholangiocarcinoma (1.5%) and 38 ascites (30.5%), 16 digestive hemorrhages (13%), and 10 

encephalopathies (8%), as well as comorbidities unrelated to the liver disease (particularly 28 irritable 

bowel syndrome).  
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Concerning occurrence of the first event; 86 patients had one or more events during follow-up: 7 

patients (8.1%) developed a complication during the first year, 24 (27.9%) during the second year, 22 

(25.6%) in the third year, 12 (14.0%) in the fourth year and 21 after the fourth year (24.4%). The most 

usual first event was HCC (54; 62.8%), ascites (24; 27.9 %), and digestive hemorrhage (n=8; 9.3%). 

Figure 1 shows the cumulative probability of occurrence of a first event.  

 

Whatever the non-invasive test, the AUROCs at baseline (M0) were 0.640 for ELF™, 0.643 for 

Fibrotest™, 0.634 for Fibrometer™, 0.629 for Actitest™, 0.614 for Inflameter™ and 0.545 for LSM. 

 

Changes in the values of noninvasive markers during the follow-up period are shown in Tables 2A, 2B 

(SVR negative population) and 2C (SVR positive population). In the overall population (Table 2A), all 

noninvasive biomarker values (ELF™, Fibrotest™, Actitest™, Inflameter™ and Fibrometer™) were 

significantly higher in cases than in controls throughout the 3-year follow-up period (p <0.05). These 

results were similar in the SVR negative population (Table 2B) except for Fibrometer™ and 

Inflameter™ which lost significance (p=0.06). For LSM no significant difference was observed between 

cases and controls at baseline and during the follow-up. Although trends were maintained in the SVR 

positive population (Table 2C) the small size of the sample precluded significant differences. 

 

During the 3-year follow-up, while Actitest™ and Inflameter™ decreased in controls and not in cases, 

the between-group differences were not significant. 

 

DISCUSSION 

In patients with post-hepatitis C cirrhosis, cohort studies conducted in Western countries have 

reported 5-year cumulative incidences of HCC at close to 17 % and of liver decompensation at 10.8 % 

in the absence of SVR [4]. The incidence of HCC in HCV patients is usually higher than that in HBV 

patients and occurs earlier than other complications, as reported by Sangiovanni et al. in 2006 [28]. 

Indeed, subsequent studies have shown that viral eradication is associated with a dramatic decrease 

in the incidence of HCC and also of decompensation [20,29-31] Until recently, the prognostic markers 

validated for use in chronic hepatitis C have been the histological staging of fibrosis in biopsy 

specimens, clinical symptoms and blood tests, and the Child-Pugh score or MELD score for patients 

with cirrhosis, but rarely noninvasive tests of fibrosis [32-38]. Nevertheless, several studies have 

shown that among the latter both Fibrotest™ and LSM can predict survival and have better prognostic 

values than liver biopsy [17,37]. Fibrotest™ has a better performance than the FIB-4 and APRI [17] 

scores, but other biomarkers such as Fibrometer™ or ELF™ have not been evaluated. These tests 

have been essentially used to predict liver fibrosis severity and survival of patients with chronic 

hepatitis [17,37], but rarely to specifically predict the occurrence of HCC or the decompensation of 

cirrhosis [33,35]. Thus, the purpose of our study was to evaluate the prognostic value of the different 

blood tests (Fibrotest™, Actitest, Fibrometer™, Inflameter™ and ELF™) in these indications. Indeed, 

we looked at whether it would be informative to annually repeat noninvasive tests for fibrosis over 3 
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years to determine if modifications in tests during follow-up provided any additional prognostic 

information, according to SVR status. 

 

Our first finding was that at study entry, the performance of tests evaluated by AUROCs was poorer 

than that observed in retrospective and prospective studies of cirrhotic patients [14,16,18] without any 

statistical difference between them. This disparity could be due to differences in inclusion criteria, 

particularly the requirement for liver biopsy for all patients in some studies, and in our study the 

requirement for a Child-Pugh score, eliminating more severe cirrhotics. Noninvasive blood test levels 

were significantly higher in cases than in controls, whatever the test used and throughout the 3-year 

period. These results confirmed the relationship between high values in blood test results and the risk 

of complications in patients with post-hepatitis C cirrhosis [17]. For example, a Fibrotest™ score ≥0.85 

or a Fibrometer™ result ≥0.90 at entry seems to be associated with a high risk of complications. 

These results were observed in the whole study population, including in non-SVR patients. For LSM 

the number of patients tested at baseline and during the follow-up period was inferior to those having 

blood tests and was probably too small to demonstrate any changes. 

 

The second message was that the longitudinal study of noninvasive fibrosis markers during the 3 

years of follow-up was uninformative regarding the risk of developing a complication. These results 

were observed in the whole study population and in both SVR negative and positive patients. In 

contrast, inflammatory markers decreased in the SVR positive population but the difference was not 

significant, probably due to the small size of this sub-population.  We know that in patients with a SVR, 

the risk of developing a complication, especially HCC or hepatic decompensation, decreases 

[6,10,20,29-31] although it still persists [29-31]. Virological eradication is sometimes taken as evidence 

for an improvement in clinical symptoms [38], histological improvement in inflammation and a slow 

regression of fibrosis [39,40]. An earlier analysis, i.e., before 5 years of follow-up, would not have 

identified significant differences [39,40]. A reduction in histological inflammation or a decrease in 

activity  are usually the first events occurring after the disappearance of the virus and come before any 

regression in fibrosis, which is usually observed a long time after viral eradication, and in less than 5% 

of cirrhotic patients. Indeed the risk of progression of fibrosis and the occurrence of “new-cirrhosis”, 

even in patients with SVR, exists [41]. Our results suggest that a 3-year follow-up visit is sufficient to 

detect any decrease in inflammation but is inadequate to detect any regression in fibrosis and patients 

must be followed up for longer than 3 years with the hope for changes in noninvasive fibrosis test 

values as reported by Poynard et al. [41] using Fibrotest™ and LSM (Fibroscan™). A recent study has 

suggested that a more pertinent combination to predict the absence of HCC occurrence could be 

albumin level plus LSM <10kPa at 1 year after viral eradication [42]. However markers of inflammation 

could be more relevant to precociously predict a risk of hepatocellular carcinoma in cirrhotic patients 

and could be used to follow this population after viral eradication, providing an alternative to repeated 

ultrasonography [43]. 
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In conclusion, non-invasive inflammatory markers and not fibrosis tests seem be useful in the follow-

up of patients with post-hepatitis C cirrhosis, especially for the early recognition of those at risk of 

developing HCC.  
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Table 1: Characteristics of patients (controls and cases) at entry in the study with matching on age, sex, follow-up duration, platelet count and 
GGT. 
 

Characteristics of patients at  inclusion (D0) Controls 
(N=133) 

 

Cases 
(N=86) 

 

p-value 

Age (years) m ± 1 SD 58.1 ± 9.5 57.3 ± 9.6 NS 

Sex (Man, %) 63.9% 65.1% NS 

Geographic origin (Africa-Asia / Europe) 18.3 / 81.7 24.0 / 76.0 NS 

Delay between HCV infection and inclusion in CIRVIR (m ± 1 SD) 9.3 y ±6.2 10.1 y ±6.1 NS 

Mode of contamination (%):      

  Transfusion 30.8 34.9  

  IVD abuse 26.3 19.8 NS 

  Other 23.3 27.9  

  Unknown 19.6 17.4  

Diabetes (%) 21.1 22.5 NS 

HTA (%) 24.8 30.2 NS 

Dyslipidemia (%) 4.5 4.7 NS 

Past alcohol consumption (%) 26.8 29.4 NS 

Past or present antiviral treatment
 

(%) 97.0 96.5 NS 

Bilirubin (µmol/L) 14.2 ± 8.3 16.7 ± 8.1 NS 

Platelet count (giga/L) 132.7 ± 54.5 120.0 ± 58.5 NS 

GGT (UI/L) 148.1 ± 98.0 152.9± 121.5 NS 

PT (%) m ± 1 SD 87.4% ± 12.1 83.9% ± 11.0 NS 

Creatinine (µmol/L) 73.0 ± 15.1 74.3 ± 17.6 NS 

Positive RVS (%) 21.5 10.5 NS 

Albumin (g/L) 41.6 ± 4.1 40.4 ± 4.4 NS 

m: mean +/-  one standard deviation* 
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Table 2.A: mean values of all noninvasive fibrosis tests in cases and controls at Day (D) 0 and during the follow-up (3 years) with 
matching on age, sex, follow-up duration, platelet count and GGT. 
 
 

    D0 
Mean ± 1 SD 

(N) 

Year1 
Mean ± 1 SD 

(N) 

Year2 
Mean ±- 1 SD 

(N) 

Year3 
Mean ± 1 SD 

(N) 

p-value case  
vs control * 

 

ELF™ Controls*  11.0±1.2 (126) 10.8±1.3 (92) 10.7±1.2 (87) 10.6±1.2 (68) 

0.02 

  Cases      11.4±1.0 (81) 11.4±1.3 (66) 11.7±1.4 (58) 11.5±1.2 (48) 

Fibrotest™ Controls* 0.77±0.16 (133) 0.77±0.16 (94) 0.76±0.17 (88) 0.76±0.17 (69) 

0.01 

  Cases     0.83±0.13 (86) 0.85±0.13 (67) 0.85±0.13 (61) 0.85±0.12 (48) 

Fibrometer™ cirr Controls*  0.90±0.11 (132) 0.88±0.13 (83) 0.86±0.14 (74) 0.86±0.15 (58) 

0.01 

 Cases     0.93±0.07 (85) 0.93±0.10 (53) 0.94±0..06 (53) 0.93±0.08 (37) 

Actitest™  Controls*  0.55±0.27 (133) 0.51±0.28 (94) 0.49±0.28 (88) 0.47±0.28 (69) 

0.02 

 Cases     0.64±0.22 (86) 0.63±0.24 (67) 0.60±0.23 (61 0.59±0.26 (48) 

Fibrometer™ inf  Controls*  0.73±0.16 (132) 0.72±0.17 (83) 0.69±0.19 (74) 0.70±0.17 (58) 

0.03 

 Cases     0.78±0.12 (85) 0.77±0.13 (53) 0.77±0.13 (53) 0.75±0.13 (37) 

ASAT Controls*  73.7±47.7 (133) 80.5±108.1 (96) 72.0±61.2 (88) 63.0±45.5 (69) 

0.20 

 Cases     85.1±47.6 (86) 90.1±55.4 (67) 87.3±57.9 (61) 93.6±71.0 (48) 

FibroscanTM** Controls*  20.4±12.5 (64) 19.8±12.8 (34) 20.0±11.9 (27)  

0.63 

 Cases     22.9±11.6 (41) 23.4±11.4 (25) 21.8±12.4 (19)  

 

* Mixed linear model adjusted on time and interaction with case/control group for fixed effects, and on individuals for random effect. 
**Not all patients had noninvasive liver stiffness measurement(s) (LSM)  by transient elastography:  FibroscanTM  
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Table 2.B: mean values of all noninvasive fibrosis tests in cases and controls at Day (D) 0 and during the follow-up (3 years) with 
matching on age, sex, follow-up duration, platelet count and GGT. SVR negative exclusively. 
 
 

    D0 
Mean ± 1 SD 

(N) 

Year1 
Mean ± 1 SD 

(N) 

Year2 
Mean ±- 1 SD 

(N) 

Year3 
Mean ± 1 SD 

(N) 

p-value 
case vs 
control * 

ELF™ Controls*  11.1±1.1 (96) 11.1±1.2 (70) 11.0±1.1 (66) 11.0±1.0 (50) 

0.02 

  Cases      11.5±1.0 (72) 11.6±1.2 (60) 11.9±1.4 (51) 11.7±1.2 (42) 

Fibrotest™ Controls* 0.80±0.14 (102) 0.80±0.15 (71) 0.81±0.14 (68) 0.82±0.12 (51) 

0.03 

  Cases     0.84±0.12 (77) 0.86±0.12 (61) 0.87±0.12 (54) 0.86±0.12 (42) 

Fibrometer™ cirr Controls*  0.91±0.10 (102) 0.91±0.10 (62) 0.89±0.11 (56) 0.92±0.09 (42) 

0.06 

 Cases     0.93±0.07 (77) 0.93±0.11 (48) 0.94±0..06 (48) 0.93±0.08 (31) 

Actitest™  Controls*  0.59±0.25 (102) 0.55±0.26 (71) 0.56±0.26 (68) 0.57±0.25 (51) 

0.04 

 Cases     0.66±0.22 (77) 0.64±0.23 (61) 0.63±0.22 (54) 0.62±0.25 (42) 

Fibrometer™ inf  Controls*  0.74±0.16 (102) 0.74±0.16 (62) 0.73±0.18 (56) 0.75±0.14 (42) 

0.06 

 Cases     0.78±0.12 (77) 0.78±0.13 (48) 0.77±0.13 (48) 0.76±0.13 (31) 

ASAT Controls*  78.1±48.6 (102) 89.8±119.9 (73) 82.4±63.9 (67) 75.1±47.2 (51) 

0.27 

 Cases     89.5±48.2 (77) 94.3±55.8 (61) 93.3±58.7 (54) 99.9±73.4 (42) 

FibroscanTM** Controls*  20.9±11.5 (42) 20.3±13.1 (27) 21.1±11.8 (21)  

0.53 

 Cases     23.1±12.1 (38) 24.4±11.3 (23) 22.5±12.4 (18)  

 

* Mixed linear model adjusted on time and interaction with case/control group for fixed effects, and on individuals for random effect. 
**Not all patients had noninvasive liver stiffness measurement(s) (LSM)  by transient elastography:  FibroscanTM 
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Table 2.C: mean values of all noninvasive fibrosis tests in cases and controls at Day (D) 0 and during the follow-up (3 years) with 
matching on age, sex, follow-up duration, platelet count and GGT. SVR positive exclusively. 
 
 

    D0 
Mean ± 1 SD 

(N) 

Year1 
Mean ± 1 SD 

(N) 

Year2 
Mean ±- 1 SD 

(N) 

Year3 
Mean ± 1 SD 

(N) 

p-value 
case vs 
control 

ELF™ Controls*  10.5±1.5 (27) 10.0±1.2 (21) 9.7±0.9 (19) 9.5±1.1 (18) 

0.93 

  Cases      10.5±1.0 (9) 10.0±0.9 (6) 10.1±0.3 (7) 10.1±0.6 (6) 

Fibrotest™ Controls* 0.67±0.17 (28) 0.66±0.18 (21) 0.60±0.20 (18) 0.61±0.19 (18) 

0.22 

  Cases     0.75±0.16 (9) 0.75±0.15 (6) 0.74±0.11 (7) 0.73±0.12 (6) 

Fibrometer™ cirr Controls*  0.85±0.14 (27) 0.80±0.17 (19) 0.75±0.15 (17) 0.70±0.17 (16) 

0.09 

 Cases     0.94±0.03 (8) 0.96±0.03 (5) 0.95±0.05 (5) 0.93±0.06 (6) 

Actitest™  Controls*  0.43±0.31 (28) 0.33±0.26 (21) 0.22±0.19 (18) 0.20±0.14 (18) 

0.78 

 Cases     0.45±0.16 (9) 0.46±0.24 (6) 0.33±0.10 (7) 0.36±0.14 (6) 

Fibrometer™ inf  Controls*  0.69±0.19 (27) 0.62±0.19 (19) 0.57±0.17 (17) 0.56±0.16 (16) 

0.40 

 Cases     0.75±0.10 (8) 0.76±0.10 (5) 0.75±0.12 (5) 0.71±0.12 (6) 

ASAT Controls*  57.4±41.8 (37) 44.3±33.9 (21) 30.3±14.1 (19) 28.7±6.9 (18) 

0.36 

 Cases     47.3±15.2 (9) 47.8±27.3 (6) 41.3±17.9 (7) 49.7±24.2 (6) 

FibroscanTM Controls*  18.7±15.0 (20) 18.3±12.2 (7) 16.0±12.3 (6)  

0.94 

 Cases     19.8±0.9 (3) 12.0±2.8 (2) 9.1 (1)  

 

* Mixed linear model adjusted on time and interaction with case/control group for fixed effects, and on individuals for random effect. 
**Not all patients had noninvasive liver stiffness measurement(s) (LSM) by transient elastography:  FibroscanTM. 
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Figure Legend 

Figure 1. Occurrence of events during follow-up with a 95%CI 

 






