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Abstract: Aims and Methods: Several serum biomarkers such as
FibroTest, aspartate transaminase—platelet ratio index (APRI), FIB-4,
and liver stiffness measurement by FibroScan have been validated
as alternatives to biopsy for the diagnosis of fibrosis in patients with
chronic liver disease. This paper aims to assess the 5-year prognostic
values of these biomarkers. A meta-analysis combined all published
prognostic studies. Baseline biopsy and APRI data were used as
references. Results: Only 3 biomarkers had several prognostic valida-
tions: FibroTest (4 studies; 2,396 patients), APRI (5 studies; 2,422
patients), and FIB-4 (3 studies; 1,184 patients). For the prediction
of survival without liver-related death, the areas under the receiver
operating characteristic curves (AUROCs) were 0.86 for biopsy (95%
confidence interval [Cl], 0.77-0.95), 0.88 for FibroTest (95% ClI,
0.79-0.98), 0.73 for FIB-4 (95% CI, 0.62-0.85), and 0.66 for APRI
(95% Cl, 0.57-0.75). APRI had a significantly lower prognostic value
versus biopsy, with a mean difference between AUROCs of -0.21
(95% Cl, -0.33 to -0.10; P<.001); FIB-4 had a significantly lower
prognostic value versus biopsy, with a mean difference between
AUROCs of -0.21 (95% Cl, -0.20 to -0.02; P=.02). Only FibroTest
did not show a significant difference in prognostic value versus
biopsy, with a mean difference in AUROCs of +0.02 (95% Cl, -0.05
to +0.09; P=.85). Conclusion: FibroTest is a validated biomarker for

the prognosis of patients with chronic liver disease.

omplications of cirrhosis are the main causes of mortal-

ity related to chronic liver disease. Progressive hepatic

fibrosis with the development of cirrhosis is a feature in

the majority of chronic liver disease cases.! Therefore, liver fibrosis

stage can be a significant predictive factor for mortality related to
liver complications.

Liver biopsy is traditionally recommended to assess fibrosis

stage in most patients with chronic liver disease. Due to the 3 main
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limitations of biopsy—severe complications, sampling
error, and interobserver variability—several biomarkers
have been validated as noninvasive alternatives, and these
biomarkers are increasingly being used in practice.? In
France, FibroTest and FibroScan were recommended for
first-line assessment of fibrosis in 2006.

In the absence of a true gold standard, most stake-
holders agree that the validation of these biomarkers by
strong clinical endpoints will be the most convincing
proof of their utility.®# The aim of the current study was
to perform a meta-analysis of the prognostic value of bio-
markers recognized as being validated for the diagnosis of
liver fibrosis.

Methods

This study was conducted according to the principles
expressed in the Declaration of Helsinki. The primary
outcome measure was difference in overall survival at the
end of the follow-up period. To select published stud-
ies, we used the Standards for Reporting of Diagnostic
Accuracy (STARD) criteria and the Cochrane Database
of Systematic Reviews methods.” Key STARD criteria
included: whether the study population was relevant
to the clinical question being addressed; whether there
was a careful description of the population from which
the patients were drawn, as well as actual inclusions
and exclusions; whether recruitment and the mode of
sampling were carefully described; whether researchers
interpreting the noninvasive test were blinded to the
reference test result; and whether sufficient data were
provided to complete a 2 x 2 table of true- and false-
positive and -negative diagnoses. Studies that were pub-
lished with only an abstract provided insufficient data
and were excluded.

Search Strategy

We searched MEDLINE with the following keywords:
prognosis, liver disease, biomarkers, and fibrosis. We man-
ually searched key journals (Gastroenterology, Hepatology,
Journal of Hepatology, Gut, Journal of Viral Hepatitis, and
American Journal of Gastroenterology) from February 2001
to March 2011 to validate the search. We also manually
searched the references of publications identified by previ-
ous searches.

Inclusion and Exclusion Criteria

The following inclusion criteria were used: patients with
chronic liver disease; previously validated biomarkers of
fibrosis assessed at baseline, with or without liver biopsy;
and survival data for true positives and negatives, false
positives and negatives, and area under the receiver
operating characteristic curves (AUROC:s) for prognosis
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(either overall survival, survival without liver disease—
related death, or complications without death). The
following fibrosis biomarkers, which had several studies
validating their diagnostic values, were included in the
meta-analysis: FibroTest (0:2-macroglobulin, apolipopro-
tein Al, haptoglobin, gamma glutamyl transpeptidase,
and total bilirubin), aspartate transaminase—platelet
ratio index (APRI; aspartate transaminase [AST] and
platelets), FibroMeter (according to the version of the
test and the patients liver disease: platelets, hyaluronic
acid or gamma glutamyl transpeptidase, prothrombin
index, AST, and 02-macroglobulin), FIB-4 (platelets,
AST, alanine aminotransferase [ALT], and age), Hepa-
Score (02-macroglobulin, hyaluronic acid, and gamma
glutamyl transpeptidase), ELF (hyaluronic acid, tissue
inhibitor of metalloproteinase-1, and procollagen 3 pep-
tide N-terminal), and FibroScan (measuring stiffness by
elastography).®

Forns score was excluded, as it had no signifi-
cant diagnostic value in alcoholic liver disease (ALD)
patients.” Isolated hyaluronic acid was a pioneer among
fibrosis biomarkers, with an early study being the first
to demonstrate a significant prognostic value.® How-
ever, hyaluronic acid was excluded as its isolated diag-
nostic performance was lower than its performance in
combination with other biomarkers, as in composite
scores such as ELE, HepaScore, and FibroMeter.” We
also excluded biomarkers and scores directly related
to hepatic insuficiency (such as Child-Pugh or Model
for End-Stage Liver Disease scores), as they were not
designed for diagnosing fibrosis. Finally, we were careful
to avoid including data from duplicate publications.

Statistical Methods

Three meta-analyses were performed: 1 assessing the sig-
nificance of prognostic values; 1 using direct comparisons
versus biopsy as the reference; and 1 using direct com-
parisons versus APRI, which is a nonpatented fibrosis
biomarker.

The significance of each biomarker’s prognostic value
was assessed versus random; in other words, the mean
AUROC of the biomarker was compared with 0.50 (the
“random” value, indicating the absence of any diagnostic
value). The direct comparison of biomarker versus biopsy
or biomarker versus APRI used direct comparisons when
they had been performed in at least 2 studies.

The AUROC was estimated by the empirical (non-
parametric) method of DeLong and colleagues, which is
equivalent to the Mann-Whitney statistic and was com-
pared using the paired method of Zhou and cowork-
ers.”!? The analysis used a random effect model, and the
heterogeneity between effects according to biomarkers
and according to studies (if at least 2 studies were identi-
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Table 1. Description of Prognostic Studies: 6 Publications
and 16 Assessments

Biomarker assessed
with area under the
Reference Disease ROC curve
Ngo Y, Munteanu .
M, Messous D, HCV E}broTest, AL
et al't 1opsy
Ngo Y, Benhamou Y, HBV FibroTest, APRI,
Thibault V, et al® biopsy
FibroTest, APRI,
Naveau $, Gaude G, |, 1 FIB-4, HepaScore,
Asnacios A, et al’ . .
FibroMeter, biopsy
Nunes D, Fleming
C. Offner G, et al” HCV APRI, FIB-4
Parkes J, Roderick P, | Mixed liver .
Harris S, et al'® disease LLE, by
Vergniol J, Foucher FibroTest, APRI,
J, Terrebonne E, HCV FibroScan, FIB-4,
etal' biopsy
ALD=alcoholic liver disease; APRI=aspartate transaminase—platelet

ratio index; HBV=hepatitis B virus; HCV=hepatitis C virus;

ROC=receiver operating characteristic.

fied) has been tested using Cochran’s Q heterogeneity
test (Q). Analyses were performed on Number Cruncher
Statistical System software. !

Results

Included Studies
The search initially retrieved 253 references. Among these
253 references, only 8 were original prognostic studies
and were pre-included. Two studies were then excluded,
as no specific fibrosis biomarker was assessed.'*'? The 6
included studies (listed in Table 1) allowed us to compare
the prognostic performances of 7 fibrosis biomarkers in a
total of 16 populations: APRI in 5; FibroTest in 4; FIB-4
in 3; and HepaScore, FibroMeter, ELE and FibroScan in
1 population each.”!*8

Characteristics of these studies are detailed in
Table 2. APRI and FibroTest were assessed in patients
with chronic hepatitis C virus (HCV) infection, chronic
hepatitis B virus (HBV) infection, and ALD; FIB-4 in
patients with HCV infection and ALD; FibroMeter in
patients with ALD; FibroScan in patients with HCV
infection; and ELF in a population with miscellaneous
chronic liver diseases.

Prognostic Value of Biomarkers

The number of events observed and the prognostic values
(AUROC:s) of biomarkers are detailed in Table 3. Survival
estimates were available for a total of 3,156 patients. The
total number of deaths by population (whether related
to liver disease or not) varied from 20 to 93. The most
frequent endpoint used was survival without liver-related
deaths; this endpoint was used in 19 comparisons. Over-
all survival was used in 17 comparisons. For 2 studies,
no details were given regarding the prognostic value of
biomarkers (AUROC) in an untreated group of patients,
including APRI (in the study by Nunes and colleagues)
and ELF (in the study by Parkes and coworkers).!”'8

Meta-Analysis of Performances

No meta-analyses were possible for ELE, HepaScore, and
FibroMeter, as only 1 study has been performed for each
of these biomarkers. A meta-analysis of survival without
complications was only possible for FibroTest, which has
shown a significant prognostic value for survival without
liver-related complications in more than 1 study.

Biomarkers Versus Random The meta-analysis of
biomarkers” prognostic value in terms of survival with-
out liver-related deaths (19 comparisons) is described
in Figure 1A. All biomarkers had significant (P<.001)
prognostic value versus random (AUROC=0.50), with a
significant heterogeneity between biomarkers (Cochran
Q=123; P<.001). The mean AUROCs were 0.66 for APRI
(95% CI, 0.57-0.75; lower than biopsy and FibroTest
[P<.01 for both comparisons]), 0.86 for biopsy (95% CI,
0.77-0.95), 0.73 for FIB-4 (95% CI, 0.62-0.85), and
0.88 for FibroTest (95% CI, 0.79-0.98).

The meta-analysis of the prognostic value of bio-
markers for overall survival (17 comparisons) is described
in Figure 1B. All biomarkers had significant (P<.001)
prognostic value versus random (AUROC=0.50), with
significant heterogeneity between biomarkers (Cochran
Q=121; P<.001). The mean AUROC:s were 0.58 for APRI
(95% CI, 0.53-0.63; lower than biopsy [P<.05] and
FibroTest [P<.01]), 0.77 for biopsy (95% ClI, 0.62-0.93),
0.68 for FIB-4 (95% CI, 0.58—0.78; lower than FibroTest
[P<.05]), and 0.80 for FibroTest (95% CI, 0.76-0.95).

Biomarkers Versus Biopsy The meta-analysis of bio-
markers' prognostic value versus biopsy for survival
without liver-related deaths (10 direct comparisons) is
described in Figure 2A. APRI had a significantly lower
prognostic value versus biopsy, with a mean difference
between AUROC:s of —0.21 (95% CI, —0.33 to —0.10;
P<.001); no significant heterogeneity between studies
was observed (Cochran Q=7; P=.08). FIB-4 also had

a significantly lower prognostic value versus biopsy,
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Table 2. Characteristics of the 16 Populations Included in the Prognostic Studies

Alcohol
Number of | Age | Male | Cirrhosis | White | drinker | HIV | Treated
Biomarker | Disease Reference patients | (years) % % % % % %
Ngo Y, Munteanu
FibroTest HCV M, Messous D, 537 46 60 11 85 14 4 26
et al'
Vergniol J, Foucher
HCV J, Terrebonne E, 663 51 53 18 80 0 10 52
et al'®
Ngo Y, Benhamou
HBV Y, Thibault V, 978 41 69 19 26 3 6 60

etal®

Naveau S, Gaude G, .
N 21 47 78 31 80 100 0 21

Ngo Y, Munteanu

APRI HCV M, Messous D, 260 46 60 11 85 14 4 26
et alt
Nunes D, Fleming
HCV C. Offner G, et al? 303 44 64 NA 49 25 68 NA
Vergniol J, Foucher
HCV J, Terrebonne E, 663 51 53 18 80 0 10 52
et al'®
Ngo Y, Benhamou
HBV Y, Thibault V, 978 41 69 19 26 3 6 60
et al®
Naveau S, Gaude G, N
ALD Asnacios A, et al’ 218 47 78 31 80 100 0 21
Nunes D, Fleming
FIB-4 HCV C. Offner G, et al'” 303 44 64 NA 49 25 68 NA
Vergniol J, Foucher
HCV J, Terrebonne E, 663 51 53 18 80 0 10 52
et al'®
Naveau S, Gaude G, N
ALD | 218 47 | 78 31 80 100 0o | 21
HepaScore | ALD | Naveau$,GaudeG, | 0 47 78 31 80 100 0 21*

Asnacios A, et al’

FibroMeter | ALD | Naveau$, Gaude G, 218 47 78 31 80 100 0 21*
Asnacios A, et al’

Mixed .
ELF TR R e L] I 4 67 17 95 10 NA | NA
. Harris S, et al'®
dlSCaSC
Vergniol ], Foucher
FibroScan HCV J, Terrebonne E, 663 51 53 18 80 0 10 52
et al'®

*Abstinent.

ALD=alcoholic liver disease; APRI=aspartate transaminase—platelet ratio index; HBV=hepatitis B virus; HCV=hepatitis C virus.
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Figure 1. Meta-analysis of the prognostic value of fibrosis biomarkers versus random for survival without liver-related deaths (A).

Meta-analysis of the prognostic value of fibrosis biomarkers versus random for overall survival (B).

The horizontal lines indicate the 95% confidence interval for the mean difference between biomarkers and random (0.500) or between

biomarkers” area under the receiver operating characteristic curves (AUROCs) and biopsy’s AUROCs. The vertical lines indicate the equivalence

line (0% difference). Positive differences indicate a difference in favor of the reference test (biopsy or aspartate transaminase—platelet ratio index

[APRI] or FIB-4 or FibroTest or Other). When the horizontal line crosses the vertical line, there is no significant difference.

*HepaScore; tFibroMeter.

with a mean difference between AUROCs of —0.21
(95% CI, -0.20 to —0.02; P=.02); again, no significant
heterogeneity between studies was observed (Cochran
Q=0.2; P=.70). Only FibroTest showed no significant dif-
ference in prognostic value versus biopsy, with a mean dif-
ference in AUROC: of +0.02 (95% CI, —0.05 to +0.09;
P=.85); no significant heterogeneity between studies was
observed (Cochran Q=1.2; P=.76).

The meta-analysis of biomarkers’ prognostic value
versus biopsy for overall survival (10 direct comparisons)
is described in Figure 2B. APRI had a significantly lower
prognostic value than biopsy, with a mean difference
between AUROC:s of —0.17 (95% CI, —0.33 to —0.10;
P<.001); however, significant heterogeneity between
studies was observed for this comparison (Cochran

Gastroenterology & Hepatology Volume 7, Issue 7 July 2011

Q=13; P=.005). In contrast, FIB-4 did not show a sig-
nificant difference in prognostic value versus biopsy,
with a mean difference between AUROCs of —0.04
(95% CI, —0.20 to —0.02; P=.43); no significant hetero-
geneity between studies was found (Cochran Q=0.2;
P=.70). FibroTest also did not show a significant differ-
ence in prognostic value versus biopsy, with a mean dif-
ference in AUROC: of +0.02 (95% CI, —0.05 to +0.09;
P=.61); no significant heterogeneity between studies was

observed (Cochran Q=1.5; P=.68).

Biomarkers Versus APRI The meta-analysis of the
prognostic values of FibroTest and FIB-4 versus APRI
for survival without liver-related deaths (6 direct
comparisons) is described in Figure 3A. FibroTest had
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Figure 2. Meta-analysis of the prognostic value of fibrosis biomarkers versus biopsy for survival without liver-related deaths (A).
Meta-analysis of the prognostic value of fibrosis biomarkers versus biopsy for overall survival (B).
The horizontal lines indicate the 95% confidence interval for the mean difference between biomarkers and random (0.500) or between
biomarkers” area under the receiver operating characteristic curves (AUROCs) and biopsy’s AUROCs. The vertical lines indicate the equivalence
line (0% difference). Negative differences indicate a difference in favor of the reference test (biopsy). When the horizontal line crosses the vertical
line, there is no significant difference.
APRI=aspartate transaminase—platelet ratio index.
a significantly higher prognostic value versus APRI, prognostic value versus biopsy, with a mean difference
with a mean difference between AUROCs of +0.23 in AUROC: of +0.08 (95% CI, —0.01 to +0.18; P=.08);
(95% CI, +0.12 to +0.34; P<.001); heterogeneity between heterogeneity between studies was not significant
studies was not significant (Cochran Q=6.5; P=.09). (Cochran Q=0.1; P=.92).
In contrast, FIB-4 did not have a significantly different
prognostic value versus APRI, with a mean difference in ~ Discussion
AUROCG:s of +0.06 (95% CI, —0.03 to +0.16; P=.18);
again, no significant heterogeneity between studies was ~ This first overview and meta-analysis of prognostic
observed (Cochran Q=0.1; P=.92). studies allowed us to validate the performances of liver
The meta-analysis of the prognostic value of FibroTest ~ fibrosis biomarkers using simultaneous baseline biopsy
and FIB-4 versus APRI for overall survival (6 direct  as a reference in patients with chronic HCV infection,
comparisons) is described in Figure 3B. FibroTest had a  chronic HBV infection, and ALD. At least 2 validations
significantly higher prognostic value versus APRI, with of prognostic significance were available for 3 biomarkers:
a mean difference between AUROC:s of +0.20 (95% CI, FibroTest, APRI, and FIB-4.
+0.03 to +0.36; P<.001); however, significant hetero- When fibrosis staging using liver biopsy was taken
geneity between studies was observed (Cochran Q=22;  as the reference, only FibroTest had a similar prognostic
P<.001). FIB-4 did not have a significantly different  value for both overall survival and survival without liver-
450 Gastroenterology & Hepatology Volume 7, Issue 7 July 2011
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Figure 3. Meta-analysis of the prognostic value of FibroTest and FIB-4 versus aspartate transaminase—platelet ratio index (APRI)
for survival without liver-related deaths (A). Meta-analysis of the prognostic value of FibroTest and FIB-4 versus APRI for overall

survival (B).

The horizontal lines indicate the 95% confidence interval for the mean difference between the area under the receiver operating characteristic
curves (AUROC:) of the biomarkers (FIB-4 and FibroTest) and APRI. The vertical lines indicate the equivalence line (0% difference). Positive
differences indicate a difference in favor of FibroTest. When the horizontal line crosses the vertical line, there is no significant difference (FIB-4).

related deaths. The prognostic value of FibroTest was
similar in patients with chronic HCV infection, chronic
HBV infection, and ALD. FibroTest was also clearly
validated using APRI as a common comparator in 5 stud-
ies, which showed significantly higher performances for
FibroTest versus APRI.

APRI and FIB-4 had prognostic values that were
significantly higher than random but significantly lower
than the prognostic value of FibroTest. These results were
expected, as they were similar to the diagnostic perfor-
mance previously observed in diagnostic overviews.®!
FibroTest had higher diagnostic performance than APRI
and FIB-4.716222 Besides their lower performance,
another disadvantage of APRI and FIB-4 is that they
include transaminases (ALT or AST) in their scores,
which induces an interaction with necroinflammatory
activity grades. Therefore, a variation in APRI or FIB-4

Gastroenterology & Hepatology Volume 7, Issue 7 July 2011

results can be related to a variation in necrosis grade rather
than a variation in fibrosis stage, which raises a risk of
false positives during flare-ups in patients with chronic
HBYV infection. In patients with chronic HCV or HBV
infection, ALT or specific biomarkers of activity (such as
ActiTest) are positively associated with virologic response
to treatment, while biomarkers of fibrosis are negatively
associated with treatment response.”*? Additionally, the
performance of APRI and FIB-4 was found to be weaker in
patients with ALD compared with FibroTest and biopsy,
and FIB-4 had no prognostic validation in patients with
chronic HBV infection.” However, the advantage of APRI
and FIB-4 is their lower cost in comparison with patented
biomarkers.

Only 1 study each was identified for FibroScan,
ELE FibroMeter, and HepaScore; while these tests may
have significant prognostic value, no meta-analyses were
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Table 3. Number of Events Observed and Prognostic Values of Biomarkers

Number of events Prognostic value (AUROC)
Death:
Number | Follow- | Death: not
of up liver- liver- Compli- Liver- Compli-
Disease* Reference Biomarker | patients | (years) | related | related | cations All related cations
NgoY,
HCV MunteanuM, | g nee | 537 5 9 11 20 076 | 0.96 0.96
Messous D,
etal'
APRI 260 0.67 0.76 0.82
Biopsy 537 0.66 0.87 0.85
Nunes D,
G APRI 303 5 31 44 NA NA | 085 NA
Offner G, ’
et al”
FIB-4 303 NA 0.85 NA
Vergniol J,
Foucher J, .
FibroTest 663 5 55 38 NA 0.80 0.81 NA
Terrebonne E,
et al'®
FibroScan 663 0.82 0.87 NA
APRI 663 0.66 0.69 NA
FIB-4 663 0.75 0.76 NA
Biopsy 663 0.76 | 0.84 NA
NgoY,
HBV Benhamou, | py re | o7s 4 27 9 14 094 | 0.95 0.89
Thibault V. ibroTes . ! .
et al®
APRI 978 0.57 0.58 0.55
Biopsy 98 0.97 0.96 0.97
Naveau S,
ALD Gaude G, FibroTest | 218 10 42 43 NA | 069 | 079 NA
Asnacios A,
etal’
HepaScore 218 0.69 0.80 NA
FibroMeter 218 0.69 0.77 NA
APRI 218 0.56 0.59 NA
FIB-4 218 0.64 0.65 NA
Biopsy 218 0.69 | 077 NA
Mixed Parkes J,
liver Roderick P, ELF 457 7 39 26 22 NA NA 0.87
disease Harris S, et al'®
Biopsy 457 NA NA 0.82

*Patients with chronic hepatitis C virus (HCV) infection, chronic hepatitis B virus (HBV) infection, and alcoholic liver disease (ALD).

APRI=aspartate transaminase—platelet ratio index; AUROC=area under the receiver operating characteristic curve.
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possible. More prognostic studies are needed in various
liver diseases, but these tests appear promising based on
their performances for the diagnosis of fibrosis stage. In
comparison with FibroTest, the weakness of FibroScan
is its relatively low applicability rate: around 80% for
FibroScan versus 98% for FibroTest.#?*?” FibroMeter
has 2 disadvantages: It has been assessed using different
algorithms since its first validation, and it includes trans-
aminases (as with APRI and FIB-4).%8

The advantages of the present meta-analysis are that
it included a total of 3,156 patients with a mean follow-
up duration of 4-10 years and that it was able to directly
compare biomarkers with 2 references. This meta-analysis
could therefore assess the differences between biomarkers’
performance using liver biopsy as the standard reference
in 10 direct comparisons and APRI as a reference in 6
direct comparisons. Furthermore, strong endpoints—
such as survival without liver-related deaths and overall
survival—permitted the validation of fibrosis biomarkers’
diagnostic performance in the absence of a perfect gold
standard.? Biopsy (even 25 mm in length) is an imperfect
gold standard, with at least 20% false positives or false
negatives for the diagnosis of advanced fibrosis, and there-
fore the true accuracies of biomarkers are unknown. If a
biomarker had the same prognostic value as biopsy, this
finding suggests that half of the discordant cases at base-
line could be due to failure of the biomarker and half to
failure of the biopsy. If all the misclassified cases had been
due to the failure of the biomarker, then the prognostic
value of biopsy should be higher than for the biomarker.

The present meta-analysis also has several limita-
tions. First, we have not analyzed an integrated data-
base with data from all the studies, which would have
permitted us to adjust the analysis of prognostic factors
by time-dependent multivariate analyses. Second, while
the overall number of events was reasonable for patients
with chronic HCV and HBYV infection, it was small
for patients with ALD, even if the frequency of events
is higher in these patients. No prognostic studies have
been identified to date in patients with nonalcoholic fatty
liver disease (NAFLD). Also, prognostic studies compar-
ing biomarkers with biopsy are difficult to perform for
these 2 chronic liver diseases (ALD and NAFLD), due to
the low acceptance of baseline biopsy. Furthermore, the
risk of being lost to follow-up is also greater for patients
with ALD than for patients with chronic HCV infection.
Third, few studies reported liver-related complications
that might help to strengthen the case for a liver-specific
prognostic marker. It will also be interesting to compare
the prognostic value of FibroTest to those assessed in the
HALT-C studies.?>*

One final limitation is the possible conflict of
interest of 3 coauthors, including the inventor of the

FibroTest (TP) and 2 employees of the company market-
ing FibroTest (MM and YN). However, the 4 studies
concerning FibroTest have been accepted for publication
after undergoing peer review. Furthermore, among the 4
studies concerning FibroTest, the prognostic performance
of this test was similar in the study conducted by an inde-
pendent principal investigator (Naveau and associates)
and in the independent study conducted without possible

“dependent” coauthors (Vergniol and coworkers).”'®

Conclusion

This meta-analysis allowed for validation of the prognos-
tic value of FibroTest for the prediction of 5-year survival
in patients with chronic HCV infection, chronic HBV
infection, and ALD. The performance of FibroTest was
similar to the performance of fibrosis staging using liver
biopsy, which is the standard reference. FIB-4 and APRI
also had significant prognostic values in patients with
chronic HCV infection, but these values were lower
than for FibroTest. More studies are needed to confirm
promising results concerning other patented biomarkers,
including FibroScan. Prognostic validation of all fibrosis
biomarkers is needed in patients with NAFLD.

Dr. Poynard is a consultant and has a capital interest in
Biopredictive, the company marketing FibroTest; the patents
belong to Assistance Publique Hopitaux de Paris. Drs. Ngo
and Munteanu are full-time employees of Biopredictive.
Finally, the authors would like to acknowledge “Association
pour la Recherche sur les Maladies Hépatiques et Virales” for
support in the collection of data.
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