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Noninvasive biomarkers FibroTest and ActiTest versus liver biopsy 
in chronic hepatitis C patients: the Middle East experience
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Saad Al Kaabia

Hamad General Hospital, Doha, Qatar

Abstract Background Th e aim of this study was to compare noninvasive biomarkers, FibroTest and 
ActiTest in predicting fi brosis stage and infl ammation grade in chronic hepatitis C (CHC) patients 
with liver biopsy (LB).

Methods In 107 patients with CHC, levels of six serum biomarkers (alanine aminotransferase, 
γ-glutamyl transpeptidase, total bilirubin, haptoglobin, apolipoprotein, α-2 macroglobulin) were 
determined at the time of LB. LB was evaluated by Metavir score for fi brosis and infl ammation. 
Voluntary blood donors (n=106) were taken as controls for the study.

Results Fibrosis estimated by Fibrotest was signifi cantly higher in patients compared to control group. 
Th e observed area under the receiver operating characteristic curve (AUROC) for advanced fi brosis 
(F3, F4) adjusted according to the observed diff erence between advanced and non-advanced fi brosis 
prevalence (DANA) was 0.80  (0.69-0.88) and the AUROC for cirrhosis (F4) was 0.94  (0.86-0.98). 
ActiTest AUROC for moderate to severe activity (A2A3) was 0.72 (0.61-0.81), and for severe activity 
(A3) was 0.88 (0.78-0.93). Th e diagnostic values in the group of good quality biopsy (n=41) showed 
Fibrotest AUROC (DANA-adjusted): for advanced fi brosis 0.90 (0.72-0.99); for cirrhosis 0.93 (0.76-
0.98); and ActiTest AUROC: for moderate/severe activity 0.86  (0.67-0.94); and for severe activity 
0.90 (0.76-0.93). Th ere was good concordance between FibroTest and LB (with discordance for two 
or more stages in <20% for advanced fi brosis and <10% for cirrhosis) and between ActiTest and LB. 
Specifi city for FibroTest and ActiTest  in the control population were 95% and 100% respectively.

Conclusions Fibrotest and ActiTest had high observed and standardized diagnostic values for 
predicting fi brosis and activity respectively.
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Introduction

Liver injury due to chronic hepatitis C (CHC) infection 
seems to be responsible for induction of fi brogenesis. 

Assessment of fi brosis is important 1) to estimate the prognosis; 
2) for decision on antiviral therapy; and 3) for surveillance of 
hepatocellular carcinoma [1,2]. Liver biopsy (LB) is widely 
regarded as the gold standard for assessing hepatitis C virus 
(HCV)-related fi brosis but the sampling variability (40% for 
fi brosis staging), a high intra- and inter-pathologist variability, 
and adverse events limit its utility. In addition, a LB samples 
only 1/50,000th of the liver parenchyma [3-5].

Th ere are numerous histological scoring systems proposed 
for grading of infl ammation and the staging of fi brosis (Metavir, 
Ishak, and Scheuer) [6]. Two panels of simple biochemical 
markers have emerged as an alternative to LB in patients 
with CHC and other forms of chronic liver disease; FibroTest 
(FT) and ActiTest (AT) [7,8]. Th e fi brosis index (FT) consists 
of an algorithm of fi ve fi brosis markers, α-2 macroglobulin 
(A2M), apolipoprotein A1, haptoglobin, total bilirubin, and 
γ-glutamyl transpeptidase (GGT), and the necroinfl amatory 
activity index (AT) combines the same 5 markers, plus alanine 
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aminotransferase (ALT). Th ese panels demonstrated high 
predictive values for signifi cant disease in patients with CHC 
[9]. Recent studies strongly suggest that due to the limitation 
and risk of LB, as well as, the improvement of the diagnostic 
accuracy of biochemical markers, LB need not be considered 
mandatory in all patients with CHC [10]. Since September 2002 
these tests (FT and AT) have been used in several countries as 
an alternative to LB. A  recent study compared percutaneous 
biopsy with laparoscopic biopsy, demonstrating that cirrhosis 
was missed in almost 30% of cases by percutaneous biopsy. 
Th ese studies indicate that the potential for error in staging 
disease can be as high as 40% and that even cirrhosis can be 
missed in up to 30% of patients. Clearly LB is not the gold 
standard [5].

Th e aims of this study were: 1) to estimate the observed 
diagnostic value of FT by area under the receiver operating 
characteristic curve (AUROC) and the standardized AUROC 
for advanced fi brosis and cirrhosis, using LB as reference; 2) to 
estimate the diagnostic value (AUROC) for AT for moderate 
to severe and severe necroinfl ammatory activity using LB 
as reference; and 3) to evaluate the concordance between 
biomarkers and histology on LB.

Patients and methods

Th is is prospective study done in a tertiary care hospital 
in Doha, Qatar, according to the regulations of the research 
and ethics committee. A total of 110 patients referred to our 
center were studied. Th e inclusion criteria were: reactive to 
anti HCV antibody test (i.e. HCV-Ab positive); and detectable 
HCV RNA for the last 6 months. Exclusion criteria included: 
alcohol consumption regardless its quantity;  concomitant 
liver diseases (presence of HBs antigen, autoimmune 
hepatitis, hemochromatosis diagnosed by genetic markers, 
Wilson’s disease, and α1 anti-trypsin defi ciency); and HIV-Ab 
positivity.

Signed informed consent was obtained from all patients 
before their inclusion. LB and biochemical markers, abdominal 
ultrasound, and coagulation profi le were performed on the 
same day. All LBs were done bedside by a hepatologist using 
Menghini aspiration needle, 16 G. LB was analyzed by a 
single histopathologist. A total of 111 voluntary blood donors 
were prospectively included in the control group. Th e aim 
of analyzing seromarkers in this group was to determine the 
specifi city of FT in controls.

Histological analysis

LBs were fi xed in 10% buff ered formalin, embedded in 
paraffi  n; 3-μm thick sections were stained with hematoxylin-
eosin, PAS, PAS-diastase, reticulin stain, Perls’-iron staining, 
and Masson’s trichrome stain. Biopsies were interpreted by a 
single, experienced histopathologist, blinded to patient clinical 
characteristics and serum biochemical markers. Fibrosis was 

staged according to Metavir scoring system. Fibrosis was 
scored on a 5-point scale: stage zero (F0): no fi brosis; stage one 
(F1): portal fi brosis alone; stage two (F2): portal fi brosis with 
rare septa; stage three (F3): portal fi brosis with many septa; and 
stage four (F4): cirrhosis. Th e presence of stages F2, F3 or F4 
was termed “signifi cant fi brosis”, whereas the term “advanced 
fi brosis” was reserved for stages F3 or F4. Th e biopsies were 
judged as adequate (or of good quality) if the number of 
portal tracts was at least 6 and the length of LB at least 15 mm. 
Necroinfl ammatory activity, based on assessment of piecemeal 
and lobular necrosis, was graded on a 4-point scale: A0, no 
activity; A1, mild; A2, moderate; and A3, severe.

Biochemical markers

Th e following blood parameters were determined aft er 
overnight fasting in the same day as LB in all patients. ALT, 
total bilirubin, and GGT were measured in fresh serum within 
24 h of collection on an automated biochemistry analyzer 
(Hitachi 917; Roche Diagnostics). A2M, apolipoprotein-A1, 
and haptoglobin levels were assayed by nephelometry (Image; 
Backman Coulter). All analyses were performed at our 
central laboratory of our hospital. Th e laboratory followed 
the pre-analytical and analytical recommendations required 
to obtain the fi brosis marker score FT [11]. Th e FT provides 
a quantitative estimate of liver fi brosis ranging from 0.00 
to 1.00. Th e FT cutoff s for presumed fi brosis stages were 
0.00-0.21 (F0), 0.22-0.27 (F0-F1), 0.28-0.31 (F1), 0.32-0.48 
(F1-F2), 0.49-0.58 (F2), 0.59-0.72 (F3), 0.73-0.74 (F3-F4), and 
>0.75 (F4)[12].

Statistical analysis

Descriptive statistics included range, mean ± standard 
error (SE), median, frequencies (number of cases) and 
percentages when appropriate. Comparisons of numerical 
variables between the study groups were made using the 
Mann Whitney U test for independent samples. To compare 
categorical data, chi square (χ2) test was used. ROC analysis 
was used to determine the optimum cutoff  value for the 
studied diagnostic markers. Various variables were tested for 
correlation using the Spearman rank correlation equation for 
non-normal variables. P values less than 0.05 were considered 
as statistically signifi cant. All statistical calculations were 
performed using SPSS (Statistical Package for the Social 
Sciences; SPSS Inc., Chicago, IL, United States) version 20 for 
Microsoft  Windows. Th e diff erence between advanced and 
non-advanced fi brosis prevalence (DANA) is an estimator of 
the spectrum bias of the study. DANA is useful to adjust the 
observed AUROC according to the observed DANA of the 
study in order to obtain a standardized AUROC. Calculated 
DANA of the actual study is 1.841, lower than 2.5, that is the 
DANA of a distribution with equal prevalence for each fi brosis 
stages [13].
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Results

110  patients and 111 controls were included in the 
study. 3/110  (2.7%) patients were excluded (1 had no LB, 2 
were excluded using security algorithms provided with FT 
calculation for unusual deviation with the value of haptoglobin 
in FT results). 5/111  (4.5%) controls were excluded using 
security algorithms provided with FT calculations (1 control 
for unusual deviation with the median value of haptoglobin, 4 
controls for unusual deviation with the median value of A2M). 
Finally, 107 patients and 106 controls were included.

Mean age for patients was 46.1 years and for controls was 
46.7 years, with male ratios being 66% and 48% respectively 
(p=0.07) (Table  1). Th e study group had predominantly 
genotype  4 infection (90%) followed by genotype  1  (10%). 
Th e fi brosis stages in LB were: 36% no or minimal fi brosis 
(F0, F1); 56% bridging fi brosis (F2, F3); and 7.5% liver 
cirrhosis (F4). However, the fi brosis stages as estimated 
by FT were: no or minimal fi brosis in 52% patients and 
in 95% controls; bridging fi brosis in 22% patients and in 
4% controls; cirrhosis in 25% patients and in 1% controls 
(p <0.0001) (Table 2). Th e activity grades in LB showed that 
46% had no or minimal activity (A0, A1) while 54% showed 
moderate to severe activity (A2, A3). However, AT showed 
no or minimal activity in 67% patients and in 100% controls 
(p<0.0001); moderate to severe activity in 33% patients and 
in 0% controls (p<0.0001). Th e mean values for biochemical 
markers, as expected, showed signifi cant diff erences between 
patients and controls (Table 3).

Mean FT value was signifi cantly higher in patients than 
controls [0.49±0.03 vs. 0.18±0.01, p<0.0001]. Prevalence 
of fi brosis stages according to FT in patients versus controls 
were, F0-F1  52% vs. 95% (p=0.005), F2-F3  24% versus 4% 

(p=0.0004), cirrhosis (F4) 25% vs. 1% (p<0.0001), respectively. 
Mean value of AT was signifi cantly higher in patients vs. 
controls [0.45±0.02 vs. 0.10±0.01, p<0.0001]. Prevalence of 
activity grades according to AT in patients versus controls 
were, A0-A1  67% vs. 100% (p<0.0001) and A2-A3  33% vs 
0%, (p<0.0001), respectively. FT-observed AUROC (95%CI) 
for advanced fi brosis (F3F4) was 0.73  (0.62-0.81)(p<0.0001)
(Fig. 1). For advanced fi brosis, the adjusted AUROC (95%CI) 
according to the observed DANA of the study (=1.841) was 
0.80  (0.69-0.88). FT-observed AUROC (95%CI) for cirrhosis 
(F4) was 0.94  (0.86-0.98) (p<0.0001) (Fig.  1). AT-observed 
AUROC (95%) for moderate and severe activity (A2A3) was 
0.72(0.61-0.81) (p<0.0001) and for severe activity (A3) was 
0.88 (0.78-0.93).

Concordance between biomarkers and histology

Two-class concordance for advanced fi brosis

For the classifi cation in two classes (advanced versus non-
advanced fi brosis) the concordance between FT and LB was 
66/107  (62%), kappa=0.24 (P=0.008). 41/107  (38%) patients 
were misclassifi ed by FT compared to LB. Among the 41 
misclassifi ed, the diff erences between LB and FT classifi cation 
were: 5/107  (4.7%) of 3 stages, 4/107  (3.7%) of 2.5 stages, 
9/107 (8.4%) of 2 stages, 9/107 (8.4%) of 1.5 stages, 6/107 (5.6%) 
of 1 stage, 8/107 (7.5%) of 0.5 stage of fi brosis. According to the 
international defi nition of discordance only 18/107 (17%) were 
considered true discordant (results with two or more stages of 
fi brosis diff erence).

Two-class concordance for cirrhosis

For the classifi cation in two classes (cirrhosis versus 
non-cirrhosis) the concordance between FT and LB was 
88/107 (81%), kappa=0.39 (p<0.0001). 19/107 (19%) patients 
were misclassifi ed by FT compared to LB for the diagnosis of 
cirrhosis. Among the 19 misclassifi ed cirrhosis (F4) by FT only 
12/107 (11.2%) were classifi ed F3 at biopsy, 3/107 (2.8%) F2, 
and 4/107 (3.7%) F1. According to the international defi nition 
of discordance only 7/107  (6.5%) were considered true 
discordant results with 2 or more stages of fi brosis diff erence; 
the other 12 were classifi ed F3 with FT and F4 with LB.

Two-class concordance for moderate to severe activity

For the classifi cation in two classes (no/minimal versus 
moderate/severe activity) the concordance between AT and 
LB was 70/107  (65%), kappa=0.33 (p=0.0002). 37/107  (35%) 
patients were misclassifi ed by AT compared to LB. Among 
the 7/107 overscored by AT, the diff erences between LB and 
AT classifi cation were: 6/107 (5.6%) of 2 grades, 1/107 (0.9%) 
of 1 grade. Among the 30/107  (28%) underscored by AT, 
5/107  (4.7%) 2 or 3 grades, 7/107  (6.5%) of 1.5 grades, 
6/107 (5.6%) of 1 grade, 12/107 (11.2%) a minimal diff erence 
only 0.5 grade of activity. According to the international 
defi nition of discordance only 11/107 (10.2%) were considered 
true discordant.

Table 1 Comparison of the baseline and study characteristics of the 
patient and control groups

Characteristics Patients 
N=107

Controls 
N=106

P value

Demographics
Age, years, mean (standard error)
Male, n (%)

46.1 (1.2)
71 (66)

46.7 (1.0)
51 (48)

0.65
0.07

Fibrosis stage, n (%)
Biopsy minimal n (%)

No Minimal fi brosis (F0, F1)
Bridging fi brosis (F2, F3)
Cirrhosis (F4)

FibroTest minimal n (%)
No Minimal fi brosis (F0, F1)
Bridging fi brosis (F2, F3)
Cirrhosis (F4)

39 (36)
60 (56)
8 (7.5)

56 (52)
24 (22)
27 (25)

-
-
-

101 (95)
4 (4)
1 (1)

0.005
0.0004

<0.0001

Activity grade n (%)
Biopsy

No or minimal (A0, A1)
Moderate or severe (A2, A3)

ActiTest
No or minimal (A0, A1)
Moderate or severe (A2, A3)

49 (46)
58 (54)

72 (67)
35 (33)

-
-

106 (100)
0

<0.0001
<0.0001
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Th e 7 patients overscored by AT had a signifi cantly higher 
mean±SE ALT levels 128±13 IU/L compared to the patients 
not overscored (75±6 IU/L, p=0.002) suggesting a risk of false-
negative histology. Th e 30 patients underscored by AT had a 
mean±SE ALT level 56±3 IU/L signifi cantly lower than in 

patients not underscored 87±8 IU/L (p=0.005) suggesting a 
risk of false-positive histology.

Two-class concordance for severe activity

For the classifi cation in two classes (severe versus not 
severe activity) the concordance between AT and LB was 
80/107  (65%), kappa=0.37 (p=0.0001). 27/107  (25%) 
patients were misclassifi ed by AT compared to LB. Among 
the 14  patients overscored by AT, 8/107  (6%) had one-grade 
diff erence and 6/107 (5.6%) had two-grade diff erence between 
AT and LB. Among 13 patients underscored by AT, 4/107 (3.7%) 
had one-grade diff erence, 5/107 (5%) 1.5 grade, 2/107 (2%) 2 
grades, 1/107 (1%) 2.5 grades and 1/107 (1%) 3 grades. Overall, 
4/107 (3.7%) had a 2 grades or more of diff erence. According to 
the international defi nition of discordance only 10/107 (9.3%) 
were considered true discordant results with two or more 
stages of diff erence.

Concordance analysis in the group of good quality biopsy 
(n=41)

Th e concordance for advanced fi brosis was 28/41 (68%). In 
the subset with good quality LB, 3/41 (7.3%) were misclassifi ed 
of two or more stages compared to 18/107  (16.8%) in the 

Table 2 Th e distribution of fi brosis and activity scores in the patients’ group fi brosis Metavir stage
Fibrosis F0 F1 F2 F3 F4 Total

Metavir stage
Total, n (%) 7 (6.5) 32 (29.9) 31 (29.0) 29 (27.1) 8 (7.5) 107 (100)

Activity A0 A1 A2 A3 Total

Metavir stage
Total, n (%) 0 (0) 49 (45.8) 29 (27.1) 29 (27.1) 107 (100)

Advanced Fibrosis Cirrhosis
Criteria

FibroTest

Criteria

FibroTest

1-Specificity 1-Specificity

S
en

si
tiv

ity

S
en

si
tiv

ity

1.00

1.00

0.75

0.75

0.50

0.50

0.25

0.25
0.00

0.00 1.000.750.500.250.00

1.00

0.75

0.50

0.25

0.00

Figure 1 Area under the receiver operating characteristic curve of FibroTest (A) for advanced fi brosis (F3F4 Metavir) = 0.80 (0.69-0.88), and (B) for 
cirrhosis = 0.94 (0.86-0.98)

BA

Table 3 Serum biochemical markers in the study groups

Patients Controls P value

α-2 Macroglobulin (g/L) 2.56 (0.08) 1.44 (0.05) <0.0001

Haptoglobin (g/L) 0.92 (0.05) 1.25 (0.06) <0.0001

Apolipoprotein A1 (g/L) 1.25 (0.02) 1.29 (0.02) 0.25

GGT (IU/L) 80 (7) 29 (2) <0.0001

Total bilirubin (μmol/L) 13.9 (0.8) 11.6 (0.6) 0.02

ALT (IU/L) 78 (6) 24 (1) <0.0001

AST (IU/L) 59 (4) 23 (1) <0.0001

Fasting glucose (mmol/L) 5.8 (0.2) 5.6 (0.2) 0.48

Total cholesterol (mmol/L) 4.1 (0.1) 4.8 (0.1) <0.0001

Triglycerides (mmol/L) 1.8 (0.1) 1.3 (0.05) 0.03

FibroTest (0.00-1.00) 0.49 (0.03) 0.18 (0.01) <0.0001

ActiTest (0.00-1.00) 0.45 (0.02) 0.10 (0.01) <0.0001
GGT, γ-glutamyl transpeptidase; ALT, alanine aminotransferase; 
AST, aspartate aminotransferase
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overall population (p=0.06). Th e concordance for cirrhosis was 
34/41 (83%), kappa±SE=0.39±0.12, p=0.002. In the subset with 
good quality LB, 4/41 (9.8%) were misclassifi ed of two or more 
stages compared to 19/107 (17.8%) overall LB (p<0.0001). Th e 
concordance for moderate/severe activity was 27/41  (66%), 
kappa±SE value 0.34±0.15, p=0.02. In the subset with good 
quality LB, 2/41 (4.9%) were misclassifi ed of two or more stages 
compared to 11/107  (10.2%) in overall LB (P=0.0006). Th e 
concordance for severe activity was 34/41 (82.9%), kappa±SE 
0.55±0.16, p=0.0004. In the subset with good quality LB, 
2/41 (4.9%) were misclassifi ed of two or more stages compared 
to 10/107 (9.3%) in the overall LB (p=0.004).

Diagnostic values in the group of good quality biopsy

FT-observed AUROC (95%Cl) for advanced fi brosis was 
0.83  (0.65-0.92) and standardized AUROC (95%Cl) was 
0.90  (0.72-0.99). FT-observed AUROC (95%Cl) for cirrhosis 
was 0.93  (0.76-0.98). AT-observed AUROC (95%Cl) for 
moderate/severe activity was 0.86  (0.67-0.94). AT-observed 
AUROC (95%Cl) for severe activity was 0.90 (0.76-0.93).

Discussion

Biomarkers are now recommended as alternative to LB by 
European [14] and Canadian guidelines [15]. Th e reported 
AUROC of FT for predicting ≥F2 fi brosis varies from 0.74 to 0.84 
and for predicting F4 fi brosis it varies from 0.71 to 0.87 [16-21]. 
However there is only limited data showing the effi  cacy of FT in 
a cohort with predominantly genotype 4 infection [16]. Halfon 
et al reported high diagnostic accuracy for AT (AUROC of 0.73, 
CI=0.69-0.77) for predicting A2-A3 necroinfl ammation [21]. 
Our study showed that fi brosis estimated by FT was signifi cantly 
higher in patients compared with controls (mean 0.49 vs. 0.18), 
p<0.0001. In the patients, the AUROC for advanced fi brosis (F3, 
F4) was 0.73 (0.62-0.81), but, when adjusted according to the 
observed DANA, it was 0.80 (0.69-0.88); AUROC for cirrhosis 
(F4) was 0.94 (0.86-0.98). Th e AUROC of AT for moderate and 
severe activity (A2A3) was 0.72 (0.61-0.81); AUROC for severe 
activity (A3) was 0.88 (0.78-0.93).

Th e discordance in two classes (advanced versus non-
advanced fi brosis) between FT and LB (according to the 
international defi nition) was only 18/107  (17%). Likewise, 
for cirrhosis versus non-cirrhosis the discordance was only 
7/107  (6.5%). Th e activity assessment by AT as compared to 
LB (no/minimal versus moderate/severe activity) showed 
a discordance of only 11/107  (10.3%) and for severe versus 
not severe activity the discordance was 10/107  (9.3%). Th e 
concordance rates for FT and AT were much higher for 
the subgroup of patients with good quality LB. ALT is an 
intracellular liver enzyme and a good indicator for liver cell 
necrosis, a common pathway for many hepatotoxic insults; 
when it is taken as an indicator of activity the discordance 
analysis suggested that LB could have false-positive and false-
negative results for the activity estimation.

Diff erent studies assessing F0-F1 fi brosis vs. F2-F3-F4 in 
patients with chronic HCV using diff erent seromarkers had 
comparable results when assessed by AUROC. Imbert-Bismut 
et al showed FT AUROC of 0.8 [19]; Forns et al showed FT 
AUROC of 0.86 [22]; Adams et al showed Hepascore (bilirubin, 
GGT, hyaluronate, A2M, age, sex) AUROC of 0.85 [23]; Patel 
et al showed Fibrospect (TIMP-1, A2M, hyaluronate) AUROC 
of 0.83 [24]; other studies comparing F0-F1-F2-F3  vs. F4 
(cirrhosis) showed FT AUROC of 0.92 [32], and Hepascore 
AUROC of 0.94 [25], so the results of this study had comparable 
results to most of other studies.

Th e combination of non-invasive markers in assessing 
liver fi brosis showed that performing FT, APRI, and Forns 
index with LB improves the diagnostic accuracy for liver 
fi brosis in CHC patients. However, with even in the “best” 
scenario an AUROC >0.90 can rarely be achieved even for a 
perfect marker [26]. Newer protocols combining biochemical 
and imaging (transient elastography) has shown promise in 
increasing the accuracy [27].

FT is not only good predictive for liver fi brosis, but it can be 
useful in estimation the degree of portal hypertension. It has 
signifi cant correlation with hepatic venous pressure gradient 
(HVPG). In a study by Th abut et al, there was a signifi cant 
correlation between FT and HVPG. In cirrhotic patients, FT was 
signifi cantly higher when there was severe portal hypertension 
(0.87±0.15 vs. 0.73±0.14, respectively, p=0.02) [28].

FT is especially useful for evaluating fi brosis progression 
over time and monitoring the outcomes of therapy, since few 
patients are eager to undergo frequent repeat biopsies. Th e 

Summary Box

What is already known:

• Liver biopsy is mostly considered as the gold 
standard to assess hepatitis C virus-related 
infl ammation and fi brosis

• Missing rates of advanced liver fi brosis by 
percutaneous liver biopsy is up to 40%

• Seromarkers are considered as alternative to liver 
biopsy, but studies report variable effi  cacy for these 
makers

What the new fi ndings are:

• In a cohort of predominantly genotype 4 chronic 
hepatitis C patients, we report high diagnostic 
accuracy of FibroTest for predicting advanced 
fi brosis/cirrhosis 

• Likewise, the diagnostic accuracy of ActiTest for 
predicting moderate and severe necroinfl ammation 
is high 

• Accuracy of FibroTest in assessing hepatic fi brosis 
is more impressive in the group of patients with 
good-quality liver biopsy
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limitation of this study was that the number of patients who 
fulfi lled the criteria of good quality LB was limited.

In conclusion, FT-AT had excellent observed and 
standardized diagnostic values for fi brosis and activity. Th e 
concordance between FT and LB was fair, with discordance 
of two or more stages in less than 20% for advanced fi brosis 
and less than 10% for cirrhosis. Similar results were obtained 
for the AT. Sensitivity analysis showed higher diagnostic 
values for FT and AT when LB samples were longer than 
15  mm and not fragmented. Discordant results between 
LB and biomarkers decreased in the group of good quality 
biopsy. In our cohort of patients with chronic hepatitis C 
(predominantly genotype 4) infection,  FiboTest and ActiTest 
appears to be a good non invasive marker for assessment of 
liver fi brosis and infl ammatory activity.

References

1. Marcellin P, Asselah T, Boyer N. Fibrosis and disease progression in 
hepatitis. Hepatology 2003;36(5 Suppl 1):S47-S56.

2. National Institutes of Health Consensus Development 
Conference Statement: Management of hepatitis C. Hepatology 
2002;36(5 Suppl 1):S3-20.

3. Afdhal NH. Biopsy or biomarkers: Is there a gold standard for 
diagnosis of liver fi brosis. Clin Chem 2004;50:1299-1300.

4. Regev A, Berho M, Jeff ers LJ, et al. Sampling error and interobserver 
variation in liver biopsy in patients with chronic HCV infection. 
Am J Gastroenterol 2002;97:2614-2618.

5. Colloredo G, Guido M, Sonzogni A, et al. Impact of liver biopsy 
size on histological evaluation of chronic viral hepatitis; the 
smaller the sample, the milder the disease. J Hepatol 2003;39:239-
244.

6. Bedossa P, Poynard T. An algorithm for the grading of activity 
in chronic hepatitis C, the METAVIR cooperative study group. 
Hepatology 1996;24:289-293.

7. Imbert-Bismut F, Ratziu V, Pieroni L, et al. Biochemical markers 
of liver fi brosis in patients with hepatitis C virus infection. 
A prospective study. Lancet 2001;357:1069-1075.

8. Dhumeaux D, Marcellin P, Lerebours E. Treatment of hepatitis C. 
Th e 2003 French consensus. Gut 2003;52:17784-17787.

9. Poynard T, Morra R, Ingiliz P, et al. Assessment of liver fi brosis: 
Noninvasive means. Saudi J Gastroenterol 2008;14:163-173.

10. EASL Clinical Practice Guidelines: management of hepatitis C 
virus infection. J Hepatol 2011;55:245-264.

11. Imbert-Bismut F, Messous D, Th ibault V, et al. Intralaboratory 
analytical variability of biochemical markers of fi brosis (FibroTest) 
and activity (ActiTest) and reference range in healthy blood donors. 
Clin Chem Lab Med 2004;42:323-333.

12. FI-BROCHURES: Th e FibroTest-ActiTest-HCV FIBROSURE 

investigator’s brochure. Available from: URL: http://www.
biopredictive.com.

13. Poynard T, Halfon P, Castera A, et al. Standardization of ROC curve 
areas for diagnostic evaluation of liver fi brosis based on prevalence 
of fi brosis stages. Clin Chem 2007;53:1615-1622.

14. European Association for Study of Liver. EASL clinical practice 
guidelines: management of hepatitis C virus infection. J  Hepatol 
2014;60:392-420.

15. Myers RP, Ramji A, Bilodeau M, Wong S, Feld JJ. An update on 
the management of hepatitis C: consensus guidelines from the 
Canadian Association for the Study of the Liver. Can J Gastroenterol 
2012;26:359-375.

16. El Guesiry D, Moez P, Hossam N, Kassem M. Usefulness of non-
invasive serum markers for predicting liver fi brosis in Egyptian 
patients with chronic HCV infection. Egypt J Immunol 2011;18:1-12.

17. Calès P, Oberti F, Michalak S, et al. A novel panel of blood markers 
to assess the degree of liver fi brosis. Hepatology 2005;42:1373-1381.

18. Leroy V, Hilleret MN, Sturm N, et al. Prospective comparison of 
six non-invasive scores for the diagnosis of liver fi brosis in chronic 
hepatitis C. J Hepatol 2007;46:775-782.

19. Castéra L, Vergniol J, Foucher J, et al. Prospective comparison of 
transient elastography, Fibrotest, APRI, and liver biopsy for the 
assessment of fi brosis in chronic hepatitis. C. Gastroenterology 
2005;128:343-350.

20. Sebastiani G, Vario A, Guido M, et al. Stepwise combination 
algorithms of non-invasive markers to diagnose signifi cant fi brosis 
in chronic hepatitis C. J Hepatol 2006;44:686-693.

21. Halfon P, Bourliere M, Deydier R, et al. Independent prospective 
multicenter validation of biochemical markers (fi brotest-actitest) 
for the prediction of liver fi brosis and activity in patients with 
chronic hepatitis C: the fi bropaca study. Am J Gastroenterol 
2006;101:547-555.

22. Forns X, Ampurdanes S, Liovert JM, et al. Indication of chronic 
hepatitis C patients with hepatic fi brosis by a simple predictive 
model. Hepatology 2002;36:986-992.

23. Adams LA, Bulsara M, Rossi E, et al. Hepascore: an accurate 
validated predictor of liver fi brosis in chronic hepatitis C infection. 
Clin Chem 2005;51:1867-1873.

24. Patel K, Gordon SC, Jacobson I. Evaluation of a panel of non-
invasive serum markers to diff erentiate mild from moderate-to-
advanced liver fi brosis in chronic hepatitis C patients. J  Hepatol 
2004;41:935-942.

25. Le Calvez S, Th abut D, Messous D, et al. Th e predictive value 
of Fibrotest vs. APRI for the diagnosis of fi brosis in chronic 
hepatitis C. Hepatology 2004;39:862-863.

26. Mehta SH, Lau B, Afdhal NH, Th omas DL. Exceeding the limits of 
liver histology markers. J Hepatol 2009;50:36-41.

27. Salles N, Dussarat P, Foucher J, Villars S, de Lédinghen V. Non-
invasive evaluation of liver fi brosis by transient elastography and 
biochemical markers in elderly inpatients. Gastroenterol Clin Biol 
2009;33:126-132.

28. Th abut D, Imbert-Bismut F, Cazals-Hatem D, et al. Relationship 
between the Fibrotest and portal hypertension in patients with 
liver disease. Aliment Pharmacol Th er 2007;26:359-368. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


