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The aim of this study was to evaluate the diagnostic values of noninvasive indirect markers of liver fibrosis: APRI, GAPRI, Forns,
FIB-4, Age-Platelet, and Hepascore in alcoholics. Blood samples were collected from a randomized group of 142 alcohol-dependent
patients. The diagnosis of dependency was made according to the ICD-10 WHO criteria. The values of noninvasive markers were
calculated with specific algorithms. The fibrosis stage was evaluated on the basis of FibroTest. The values of APRI, Forns, FIB-4,
GAPRI, AP, and Hepascore differ between various stages of liver fibrosis. Patients with fibrosis stage FO present lower values of
APRI, Forns, FIB-4, GAPRI, and Hepascore in comparison to the patients with stages F1 and FO-F1. Patients with fibrosis stages
< F2 have lower values of all noninvasive markers than patients with stages >F2. Patients with fibrosis stages >F2 but <F4 have
lower values of APRI, Forns, FIB-4, GAPRI, and Hepascore than patients with stage F4. The values of noninvasive markers tested
here differ in various stages of liver fibrosis. To our surprise, the patented marker, Hepascore, achieves a lower diagnostic value in
alcoholics than simple markers involving only liver enzymes, platelet count, and cholesterol. The best marker of liver fibrosis in

alcoholic patients seems to be the Forns index.

1. Introduction

Liver diseases induced by excessive alcohol consumption are
an important cause of morbidity and mortality worldwide.
Alcoholic liver diseases (ALD) can manifest themselves as a
one of the following disorders: alcoholic fatty liver, alcoholic
hepatitis, and alcohol-related cirrhosis [1, 2]. The studies have
shown that the alcoholic liver injury can develop into fibrosis
or cirrhosis in up to 15% of alcoholics [3, 4]. On the other
hand, alcoholic hepatitis and steatohepatitis are present in
35% of alcoholics [5]. Therefore, detection of an early stage of
liver damage is the key to provide a positive outcome for ther-
apeutic intervention. The “gold standard” for evaluating the
stage of liver fibrosis—liver biopsy—is an invasive procedure
which can lead to health complications in 3.0% of patients
(e.g., bleeding, pain, bile peritonitis, kidney puncture, or
death). Additionally, sampling errors are very common due
to difficulty with obtaining liver specimen representing the

whole liver [6-8]. Therefore, there is a great need for devel-
oping safer and freely available noninvasive diagnostic tools.
In this study, we will follow the work of Thiele et al. who
compared the accuracy of 10 liver fibrosis markers (patented
or not) in patients with alcoholic liver diseases [9]. According
to these results, the receiver operating characteristic curve
(AUROC) of two tests—ELF and FibroTest—for advanced
fibrosis (>F3) reached and exceeded the value of 0.9. Taking
into account the fact that, among others, these two tests
exhibited the highest diagnostic power for identification
of alcoholic patients with advanced liver fibrosis, we have
treated the FibroTest as a matrix for comparing the diagnostic
values of five nonpatented, noninvasive indirect markers
of liver fibrosis: APRI, GAPRI, Forns, FIB-4, Age-Platelet
(AP), and one patented algorithm, Hepascore, in alcoholics.
Additionally, carbohydrate-deficient transferrin (CDT) as an
established marker of alcohol abuse was evaluated in these
patients [10]. According to our previous published work,
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the relative values of CDT are affected by liver diseases and
reflected the severity of liver dysfunction [11].

2. Materials and Methods

2.1. Participants. The tested group consisted of 142 alcohol-
dependent patients (127 men and 15 women) from detox-
ification ward (Department of Detoxification, Psychiatric
Hospital in Choroszcz). Patients were initially examined and
interviewed regarding history of disease and their use of
alcohol. The diagnosis of dependency was made on the basis
of ICD-10 WHO criteria. The self-reported mean alcohol
consumption was 1311 g of ethanol per week and mean time
of dependency was 18 years. The patients did not undergo the
liver biopsy, and fibrosis stage was established in FibroTest
which was used as the reference standard. Study was in
accordance with Helsinki Declaration and was approved
by the Bioethical Committee at the Medical University in
Bialystok.

2.2. Blood Sampling. Blood samples from a peripheral vein
from each patient were collected. After centrifugation, sera
were collected into 2 tubes and stored at -86°C until assayed.
Besides serum, a part of each sample was collected into tubes
containing 3.8% liquid sodium citrate and EDTA-2.

AST, ALT, GGT, cholesterol, a2-macroglobulin, hya-
luronic acid, and bilirubin were determined on the Architect
c8000 (Abbott Laboratories, Abbott Park, USA). PLT count
was measured on Sysmex XS-800i (Sysmex Corporation,
Singapore).

The serum biochemical markers, a2-macroglobulin,
haptoglobin, apolipoprotein Al, y-glutamyltransferase, ala-
nine aminotransferase, and total bilirubin, were determined
according to methods recommended by BioPredictive (Paris,
France). FibroTest scores were computed by BioPredictive
company according to the arrangement, and results were
provided with security algorithms.

CDT immunoassays were carried out using the N Latex
CDT test (Siemens Healthcare Diagnostics, Marburg, Ger-
many) on BN II System (Siemens Healthcare Diagnostics,
USA). CDT values were expressed as percentages of total
transferrin.

2.3. Calculations

APRI ( (AST [IU/L] /50IU/L) ) . 100

PLT [10°/L]

GAPRI = <w) * 100

PLT [10°/L]
(age = AST [TU/L])

FIB-4 =
(PLT[10°/1] * / ((ALT [TU/L)))

Forn’s index = 7.811 - 3.1311n (PLT [10°/L])

+0.7811n (GGT [IU/L]) + 3.467 In (age)
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—0.014 (cholesterol [mg/dL])
AP index = age + PLT (age: <30 = 0; 30-39
=1; 40-49 = 2; 50-59 = 3; 60-69 = 4; >70
= 50, PLT [x10°/L]: 2225 = 0; 200-224
=1; 175-199 = 2; 150-174 = 3; 125-149 = 4;

<125=5)

Hepascore =
(1+Y)

Y = exp (-4.185818 — (0.0249 * age) + (0.7464 * sex)
+(1.0039 * a2-macroglobulin) + (0.0302
* hyaluronic acid [ng/mL]) + (0.0691

* total bilirubin) - (0.0012 = GGT [IU/L])
¢))

The values for sex: 1 for men and 0 for women.

2.4. Statistical Analysis. The normality of distribution was
checked by means of Kolmogorov-Smirnov test with the
Lilliefors correction. The analysis revealed that the distri-
bution of APRI, FIB-4, GAPRI, and Hepascore does not
follow a normal distribution (P<0.05), but Forns index and
AP follow a normal distribution (p>0.05) (Figure 1). The
differences between stages of liver fibrosis were evaluated
by Mann-Whitney U test. To test the effect of liver diseases
on the values of markers, ANOVA rank Kruskal-Wallis test
was performed. We considered P-values <0.05 as statistically
significant. The diagnostic performance of each test was
calculated as sensitivity, specificity, PPV, NPV, and accuracy.
To calculate the diagnostic accuracy of algorithms, the ROC
curve was used.

3. Results

The average values of noninvasive markers in patients with
different liver fibrosis scores are presented in Table 1. The
values of APRI, Forns, FIB-4, GAPRI, AP, and Hepascore
differed between the stages of liver fibrosis (ANOVA rank
Kruskal-Wallis test: H=30.902, P<0.001; H=49.386, P<0.001;
H=51.907, P<0.001; H=40.951, P<0.001; H=31.553, P<0.001;
H=46.019, P<0.001, respectively). The levels of CDT were
similar in all stages of liver fibrosis (H=13.243, P=0.066), but
%CDT values were different (H=13.948, P=0.050). Patients
with no or mild fibrosis (FO, FO-F1, F1, F1-F2) had lower values
of all noninvasive markers than patients with moderate,
advanced, or severe fibrosis (F2, F3, F3-F4, F4) (P<0.001
for all comparisons). Then, patients with fibrosis stages F2,
F3, and F3-F4 had lower values of APRI, Forns, FIB-4,
GAPRI, and Hepascore than patients with cirrhosis (F4)
(P=0.038, P=0.017, P=0.024, P=0.012, P=0.035, respectively).
We also observed that patients with no fibrosis (F0) had
lower values of APRI, Forns, FIB-4, GAPRI, and Hepascore
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FIGURE 1: The distribution of noninvasive markers of liver fibrosis in alcoholics.

in comparison to patients with mild fibrosis (FO-F1 and F1)
(Mann-Whitney U test: P=0.030, P=0.002, P=0.044, P=0.001,
P=0.039, respectively). The values of AP index were similar in
fibrosis stages FO, FO-F1, F1 (P=0.089) and F2, F3, F3-F4, F4

(P=0.173).

The average values of APRI, Forns, FIB-4, GAPRI, AP,
and Hepascore were significantly higher in patients with
cirrhosis (F4) in comparison with patients without fibrosis
(F0) (P<0.001, P<0.001, P<0.001, P<0.001, P=0.002, P<0.001,
respectively). In addition, the values of FIB-4 and GAPRI
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TaBLE 1: The values of noninvasive markers according to stages of liber fibrosis.
FibroTest score
Marker FO F1 FI-F2 F2 F3 F3-F4 F4
(n=52) (n=8) (n=28) (n=11) (n=8) (n=2) (n=12)
APRI 0.91£1.10 2.68+2.56 1.80+1.72 1.77+1.57 1.73+1.67 6.20+1.57 3.66+2.62
Forn’s 7.31+1.68 9.38+1.44 9.10+£1.92 9.89+1.66 8.96+1.32 12.97+1.14 11.50+1.79
FIB-4 2.60+2.24 5.20+3.04 4.72+3.92 6.60+6.28 3.60+1.94 17.20+7.72 9.69+4.65
GAPRI 58.90+85.34 164.67+101.30 187.55+279.82 175.294152.20  320.66+333.47 858.87+20.00 827.54+709.34
AP 3.44+2.02 5.25+1.83 5.00+2.24 6.00+1.94 4.38+2.00 8.00+0.00 6.67+2.42
Hepascore 0.25+0.13 0.28+0.17 0.42+0.21 0.59+0.28 0.59+0.32 0.70+0.28 0.82+0.20
CDT 114.69+60.97 119.80+73.27 114.91£66.20 157.25+60.99 82.86+33.03 93.85+3.18 72.26+39.51
%CDT 4.38+2.60 5.55+3.92 5.14+3.35 7.2342.49 3.62+1.75 4.72+0.45 2.95+1.60

Data are presented as mean + SD.

TaBLE 2: The values of noninvasive markers in patients with significant, no significant fibrosis, without and with cirrhosis.

No significant

Without cirrhosis

Fibrosis fibrosis Signiﬁ(cFailg)ﬁ brosis (FO-F1, F1, F1- (I:Cs'i_rg‘:ols:f)
Markers (FO-F1, F1, F1-F2) (ne2l) F2, F2, F3) (neit)
(n=51) (n=76)
APRI 172 £1.73 218 £2.21 1.80 + 1.74 4.02+2.84
P1=0.254 P2=0.001*
Forn’s 8.85+179 9.83 £1.83 9.12+1.92 1L.71+£1.77
P1=0.063 P2<0.001%
FIB-4 4.21+3.37 6.47 £6.23 4.64 +4.01 10.77 £ 5.50
P1=0.131 P2<0.001*
GAPRI 158 + 219 295 + 300 276 + 287 832 + 652
P1=0.020% P2<0.001%
AP 4.74 £2.27 557 £2.13 4.91+2.23 6.86 +2.28
P1=-1.003 P2=0.004x
Hepascore 0.39+£0.21 0.60 +0.28 0.43+£0.25 0.80 +0.21
P1=0.008+* P2<0.001+
FibroTest 0.32+0.08 0.58 £0.08 0.38 £0.14 0.87 £0.09
P1<0.001% P2<0.001%

Data are presented as mean + SD. P1: P value between significant and no significant fibrosis; P2: P value between cirrhosis and no cirrhosis; * means statistically

significant difference.

in fibrosis stage F4 were higher than those in stage FO-F1
(P=0.005, P=0.018, respectively), and Hepascore in fibrosis
stage F4 was higher compared to the stage F1 (P=0.004). The
average value of GAPRI in fibrosis stage F4 was also higher
than the one in the stage F1-F2 (P=0.025), and in the stage
F3 it was higher than in the stage FO (P=0.038). Hepascore,
AP, and Forns scores were higher in patients with the stage F2
than in patients with the stage FO (P=0.027, P=0.004, P=0.026,
respectively). %CDT was lower in patients with advanced
fibrosis/cirrhosis than in those with the stage F2 (P=0.011).
Three out of seven markers, GAPRI, Hepascore, and
FibroTest, exhibited significantly higher results in patients
with significant fibrosis (F>2) in comparison to those with
no significant fibrosis (FO-F1, F1, F1-F2), but all tested markers
had higher values in patients with cirrhosis (F3-F4, F4) when

compared to those without cirrhosis (FO-FL, F1, F1-F2, F2, F3)
(Table 2).

Diagnostic power of liver fibrosis markers is presented in
Table 3. Our study has shown that Forns index reached an
ideal diagnostic accuracy (of 100%) and an ideal diagnostic
power (AUC=L0) for fibrosis detection in alcoholics. The
remaining tests exhibited a high diagnostic power (AUCs
over 0.9 for all with the exception of AP index) in the
detection of fibrosis in alcoholic patients. We could observe
that tested markers, except for Forns index, exhibited a high
diagnostic specificity and positive predictive value (PPV).
The markers APRI, GAPRI, and FIB-4 had similar diagnostic
values (sensitivity: above 80%, specificity: 95% and above,
accuracy: above 80%, PPV: above 99%, NPV: above 40%, and
AUCs: above 0,930). Hepascore has shown a lower diagnostic
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TaBLE 3: Diagnostic value of liver fibrosis markers in alcoholics.

Marker Cut-off Sens[ll;:]zlty Spec[(l)/{)i]c 1ty A[E;(]: P[l(;)\; I\E;)\]] AUCHt SE

FIB-4 1.24 85.8 95.0 87.0 99.2 48.7 0.948+0.018
Forn’s 4.11 100 100 100 100 100 1.0+0.0

Hepascore 0.20 75.8 100 79.2 100 40.0 0.942+0.02
GAPRI 20.07 81.6 100 83.9 100 43.5 0.931+0.02
APRI 0.34 81.6 100 83.9 100 43.5 0.934+0.02
AP 4.00 64.5 90.0 67.7 97.8 26.5 0.867+0.036
FibroTest 0.21 61.3 93.9 69.9 96.6 46.5 0.795%0.031

accuracy (ACC<80%) than simple markers (FIB-4, Forns,
GAPRI, and APRI).

Spearman’s rank test demonstrated that there was a cor-
relation between APRI, Forns, FIB-4, GAPRI, AP, Hepascore,
and FibroTest in alcoholic patients (P<0.001 for all compar-
isons), but there was no correlation between CDT, %CDT,
and FibroTest (P=0.468, P=0.556, respectively) (Figure 2).

4. Discussion

The evaluation of the severity of liver fibrosis and the
associated inflammation is crucial for determination of
therapeutic strategies, prognosis, and predicting potential
complications in patients with alcoholic liver diseases [12].
An ideal noninvasive marker for the assessment of fibrosis in
ALD should accurately and with high diagnostic sensitivity
detect the presence of fibrosis as well as evaluating the stage
of liver fibrosis. One of the most widely used patented liver
fibrosis marker, FibroTest, has been validated in patients
with hepatitis C, hepatitis B, nonalcoholic steatohepatitis,
and alcoholic liver diseases [13-16]. It combines five bio-
chemical serum markers (a2-macroglobulin, haptoglobin, y-
glutamyltransferase, bilirubin, and apolipoprotein Al) with
patient’s age and gender [16]. In the last large meta-analysis,
FibroTest showed a good diagnostic accuracy for significant
fibrosis (=F2) and cirrhosis (F4) without discriminating
between chronic liver diseases of different etiologies (mean
standardized AUC for significant fibrosis was 0.84) [17].
Result of FibroTest reflects fibrosis stages according to the
most used histological classification, METAVIR scoring sys-
tem [18]. In our study the severity of liver damage was
diagnosed on the basis of FibroTest. According to American
College of Gastroenterology guidelines for alcoholic liver
disease, “liver biopsy is not routinely recommended for diag-
nosis of alcoholic fatty liver disease. However, liver biopsy and
noninvasive tools of fibrosis may be considered for diagnosis
of steatohepatitis and/or liver fibrosis.” [19]. The prospective
study confirms the good diagnostic value of biochemical tests
for fibrosis as compared with the histological analysis of liver
biopsy with special caution FibroTest results with significant
elevation of ALT, and/or GGT, and/or alpha-2-macroglobulin
[20]. EASL Clinical Practical guidelines recommend liver
biopsy for histological diagnosis of ALD [21]. According
to these, liver biopsy can be done percutaneously in most

patients and requires a transjugular approach in patients
with a low platelet count and/or a prolonged prothrombin
time. Additionally, liver biopsy is an invasive procedure with
significant morbidity. Therefore, EASL guidelines do not
recommend it for all patients with suspected ALD. We are
aware that liver biopsy is considered as a gold standard for
staging and grading of liver fibrosis but there are discordance
between the degree of liver injury estimated by liver biopsy
and that estimated by a panel biochemical markers. The
main difficulty in this discordance analysis was the absence
of a true reference standard for liver injury. The two main
causes of failure for biopsy are sampling error and observer
error. Poynard and coworkers stated that they “never made
a management decision based on biopsy results for the
following other causes: alcohol abuse, steatohepatitis, drug-
induced liver disease, hemochromatosis or coinfection with
hepatitis B virus or HCV.” [22]. False-positive results for
fibrosis based on FibroTest scores occurred in only hundredth
of patients in the hospital based cohort and were attributable
to various causes. It can be Gilbert syndrome (an increase
in unconjugated bilirubin), hemolysis (an increase in uncon-
jugated bilirubin and a decrease in haptoglobin), and acute
inflammation (an isolated increase in a2-macroglobulin [22].

In this study, we have compared the diagnostic values
of simple, noninvasive liver fibrosis markers in alcoholics.
First, specificity of 100% and PPV of 100% for APRI, GAPRI,
Forns index, and Hepascore have been noted. It means that
there were no false-positive results in nonalcoholic patients.
However, this excellent specificity was not accompanied by
the highest sensitivity. It means that false negative results
were present in alcoholic patients. The low negative predictive
value of all markers, with the exception of Forns index,
derived also from the high number of false negative results
in alcoholics. It is clear that the cut-off points indicated by
ROC curve are more shifted to lower values than indicated
in literature data. For example, cut-off point of APRI for dif-
ferentiation between no/significant/advanced fibrosis (from
stage FO to stage F3) and cirrhosis (F4) taken from literature
equals 2.00, but in our study it is 0.34 [23]. The cut-off point
of Hepascore for differentiation between stages FO-F2 and F3-
F4 obtained the value of 0.50, but in our study it is only 0.20
[24]. The discriminative point for FIB-4 between no fibrosis
and advanced fibrosis (F3-F4) was assigned to the value of
3.27, but cut-off point from ROC curve in this study reached
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FIGURE 2: Spearman’s rank correlation between tested noninvasive liver fibrosis markers and FibroTest.

the value of 1.24 [25]. Only the cut-off point for Forns index
discriminating no fibrosis from advanced fibrosis (F>3) equal
to 4.20 was similar to the cut-off point in our study [26].

The fine specificity and PPV for APRI and GAPRI might
be the result of these markers accounting only for liver
enzymes (AST or GGT) and platelet count. Forns index
additionally includes cholesterol, but reached an absolute

diagnostic power. The level of cholesterol decreases signifi-
cantly with the degree of fibrosis progression and, therefore,
can reflect the degree of impairment of liver function. [27].
A score below 4.2 excluded significant fibrosis in patients
with chronic hepatitis C with accuracy of 96% [26]. Forns
et al. demonstrated that this model is not sufficient to detect
significant fibrosis, because of its 66% positive predictive
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value. Thiele et al. presenting biopsy-controlled study indi-
cated Forns index as the best performing indirect index of
advanced fibrosis [9]. On the other hand, FIB-4 based on both
aminotransferases level and platelet count did not reach ideal
diagnostic values. It is well established that aminotransferases
(ALT and AST) constitute a part of standard laboratory panels
examined in patients with liver diseases and that the most
specific liver enzyme is alanine aminotransferase [28]. In
turn, elevated number of platelets is a common complication
in patients with chronic liver disease (PLT <150 x 10°/L) [29].
According to the published data, the value of APRI index
over 1.5 accurately predicts significant fibrosis (AUC=0.88)
and the value over 2.0 cirrhosis (AUC=0.94) in patients with
chronic HCV [23]. APRI also correlated with the stage of
fibrosis more strongly than AST or PLT alone. The next
noninvasive marker of liver fibrosis tested, FIB-4, includes
PLT count in addition to aminotransferases [25]. The FIB-4
score of >3.25 allows for a correct identification of patients
who have significant fibrosis and could avoid liver biopsy. The
values of FIB-4 >1.45 and >3.25 showed a good concordance
with FibroTest (92.1% and 76%, respectively).

In our study, the values of all tested markers dif-
fered between stages of liver fibrosis. It is noteworthy that
the majority of markers (except AP) allow differentiating
between no fibrosis (FO) and mild fibrosis (FO-F1 and F1). In
addition, patients with no, minimal, and mild fibrosis (FO0, FO-
F1, F1, F1-F2) had lower values of all markers than patients
with moderate, advanced, or severe fibrosis/cirrhosis (F2, F3,
F3-F4, F4). Finally, patients with the stages F2, F3, and F3-
F4 fibrosis had lower values of markers (excluding AP) than
patients with cirrhosis (F4). Secondly, we have shown that
the markers APRI, GAPRI, and FIB-4, which incorporate
liver enzymes (ALT, AST, GGT, and PLT), obtained similar
diagnostic sensitivity, specificity, accuracy, PPV, NPV, and
AUCs. The more complicated marker (Hepascore) had a
lower diagnostic accuracy (ACC<80%) than simple markers
(FIB-4, Forns, GAPRI, and APRI). This can be explained
by the lower diagnostic sensitivity of this test (<80%). The
imprecision of the determinations of multiple components
should also be taken into consideration. However, adding
cholesterol and platelet count to Forns index maximizes
diagnostic values. Adding further tests to the algorithms
decreases their diagnostic values, which is visible in the
example of Hepascore.

Platelet counts and age are required to calculate the
AP index. According to the study of Poynard and Bedossa,
platelet count and age of patients are factors independently
correlated with the presence of fibrosis and histological
activity of liver disease [30]. With cut-off value of 6.0 or
greater, the AP index diagnoses significant fibrosis with
sensitivity of 52% and specificity of 93%. In our study, at the
cut-off point of 4.0, we have obtained a similar sensitivity of
61.3% and specificity of 93.9%. The AP index demonstrated
a lower diagnostic power to predict fibrosis in alcoholic
patients.

The patented algorithm Hepascore combines the results
obtained from the following biochemical tests: bilirubin,
GGT, a2-macroglobulin, and hyaluronic acid [31]. Hepascore
values of >0.50 can predict significant fibrosis with the

specificity of 89%-92%. We have obtained cut-off point for
Hepascore equal to 0.20, which is lower than that reported by
Adams and coworkers [31]. A big advantage of Hepascore is
the fact that GGT and bilirubin are measured routinely and
a2-macroglobulin can be determined in any laboratory with
a nephelometer using commercially available antibodies. The
last parameter included in Hepascore, hyaluronic acid, is
considered as a direct marker of liver fibrosis, as its synthesis
is associated with the deposition of extracellular matrix [32].
It was found that serum levels of hyaluronic acid are elevated
in chronic liver diseases in which the serum levels of ECM are
also changed [33].

Carbohydrate-deficient transferrin (CDT) is one of the
most used biomarkers of chronic alcohol abuse, mainly
because of its high specificity [10]. However, the diagnostic
efficiency of CDT as a marker of chronic alcohol abuse is
diminished by its low diagnostic sensitivity. There are many
clinical conditions that can affect the number of false-positive
results in healthy controls. One of them is advanced liver
diseases such as liver fibrosis and hepatocellular carcinoma
[34]. According to these data the results of CDT are similar
in patients with alcoholic cirrhosis and controls without liver
diseases. Our alcoholic patients with cirrhosis (stage F4) have
lower relative CDT values than alcoholics without fibrosis
(stage F0). All tested fibrosis markers (APRI, Forns index,
FIB-4, GAPRI, AP, and Hepascore) obtained higher results in
stage F4 than in stage FO0. It is necessary to mention here that
alcoholics with score A cirrhosis (Child-Pugh scale) reached
similar results of %CDT to the values in the healthy controls
[11]. In this work the values of %CDT were different in the
stages of liver fibrosis and were the highest in the advanced
fibrosis (stage F2) and the lowest in alcoholic cirrhosis (stage
F4). According to that we can conclude that the end stage of
liver fibrosis diminished the sensitivity of CDT as a marker of
chronic alcohol abuse, which is consistent with our previous
study.

5. Conclusion

Our results suggest that simple blood tests incorporated in
complex markers can be helpful in identifying a specific
stages of liver fibrosis. Surprisingly, the patented algorithm,
Hepascore, shows a lower diagnostic value in randomized
group of alcoholics than simple markers involving only liver
enzymes, platelet count, and cholesterol. According to our
data the best marker of liver fibrosis in alcoholic patients is
the Forns index.

Data Availability

The data used to support the findings of this study are
available from the corresponding author upon request.

Conflicts of Interest

The authors declare that there are no conflicts of interest
regarding the publication of this paper.



References

(1]

(2]

(3]

(6]

(7]

(10]

(14]

(15]

(16]

R. N. M. MacSween and A. D. Burt, “Histologic spectrum of
alcoholic liver disease,” Seminars in Liver Disease, vol. 6, no. 3,
pp. 221-232,1986.

R. S. O’Shea, S. Dasarathy, A. J. McCullough, and Practice
Guideline Committee of the American Association for the
Study of Liver Diseases and the Practice Parameters Committee
of the American College of Gastroenterology, “Alcoholic liver
disease,” Hepatology, vol. 51, no. 1, pp. 307-328, 2010.

R. Bruha, K. Dvorak, and J. Petrtyl, “Alcoholic liver disease,”
World Journal of Hepatology, vol. 4, no. 3, pp. 81-90, 2012.

K. Thanapirom and E. A. Tsochatzis, “Non-alcoholic fatty liver
disease (NAFLD) and the quest for effective treatments,” Hepa-
tobiliary Surgery and Nutrition, vol. 8, no. 1, pp. 77-79, 2019.

John Menachery and Ajay Duseja, “Treatment of Decompen-
sated Alcoholic Liver Disease,” International Journal of Hepatol-
ogy, vol. 2011, Article ID 219238, 7 pages, 2011.

A. A.Bravo, S. G. Sheth, and S. Chopra, “Liver biopsy;,” The New
England Journal of Medicine, vol. 344, no. 7, pp. 495-500, 2001.

A. Colli, A. Collucci, S. Paggi et al., “Accuracy of a predictive
model for severe hepatic fibrosis or cirrhosis in chronic hepatitis
C World Journal of Gastroenterology, vol. 11, no. 46, pp. 7318—
7322, 2005.

T. J. S. Cross, V. Calvaruso, S. Maimone et al., “Prospective
comparison of Fibroscan, King’s score and liver biopsy for the
assessment of cirrhosis in chronic hepatitis C infection,” Journal
of Viral Hepatitis, vol. 17, no. 8, pp. 546-554, 2010.

M. Thiele, B. S. Madsen, J. F. Hansen, S. Detlefsen, S. Antonsen,
and A. Krag, “Accuracy of the Enhanced Liver Fibrosis Test vs
FibroTest, Elastography, and Indirect Markers in Detection of
Advanced Fibrosis in Patients With Alcoholic Liver Disease,
Gastroenterology, vol. 154, no. 5, pp. 1369-1379, 2018.

T. Arndt, “Carbohydrate-deficient transferrin as a marker of
chronic alcohol abuse: A critical review of preanalysis, analysis,
and interpretation,” Clinical Chemistry, vol. 47, no. 1, pp. 13-27,
2001.

L. Chrostek, B. Cylwik, E. Gruszewska, and J. Tobolczyk, “The
diagnostic power of direct carbohydrate-deficient transferrin
immunoassay in alcoholics. Absolute or relative values?” Alco-
hol, vol. 46, no. 1, pp. 69-73, 2012.

V. Papastergiou, E. Tsochatzis, and A. K. Burroughs, “Non-
invasive assessment of liver fibrosis,” Annals of Gastroenterology,
vol. 25, no. 3, pp. 218-231, 2012.

V. Ratziu, J. Massard, and FE Charlotte, “Diagnostic value of
biochemical markers (Fibro Test-FibroSURE) for the prediction
ofliver fibrosis in patients with non-alcoholic fatty liver disease,”
BMC Gastroenterology, vol. 6, article 6, 2006.

C. Uyar, E Z. Akcam, M. Ciris, O. Kaya, C. Kockar, and M.
Isler, “Comparison of FibroTest-ActiTest with histopathology
in demonstrating fibrosis and necroinflammatory activity in
chronic hepatitis B and C,” Indian Journal of Pathology and
Microbiology, vol. 53, no. 3, pp. 476-481, 2010.

C. S. Voican, A. Louvet, J.-B. Trabut et al., “Transient elastogra-
phy alone and in combination with FibroTest® for the diagnosis
of hepatic fibrosis in alcoholic liver disease,” Liver International,
vol. 37, no. 11, pp. 1697-1705, 2017.

E. Rossi, L. Adams, A. Prins et al., “Validation of the FibroTest
biochemical markers score in assessing liver fibrosis in hepatitis
C patients,” Clinical Chemistry, vol. 49, no. 3, pp. 450-454, 2003.

(17]

(18]

(20]

(21]

[22]

(23]

[25]

[26]

(27]

(30]

(31]

(32]

BioMed Research International

T. Poynard, R. Morra, and P. Halfon, “Meta-analysis of FibroTest
diagnostic value in chronic liver disease,” BMC Gastroenterol-
ogy, vol. 7, 2007.

O. A. Gressner, N. Beer, A. Jodlowski, and A. M. Gressner,
“Impact of quality control accepted inter-laboratory variations
on calculated Fibrotest/Actitest scores for the non-invasive
biochemical assessment of liver fibrosis,” Clinica Chimica Acta,
vol. 409, no. 1-2, pp. 90-95, 20009.

A. K. Singal, R. Bataller, J. Ahn, P. S. Kamath, and V. H. Shah,
“ACG clinical guideline: Alcoholic liver disease,” American
Journal of Gastroenterology, vol. 113, no. 2, pp. 175-194, 2018.

T. Fontanges, F. Bailly, E. Trepo et al., “Discordance between
biochemical markers of liver activity and fibrosis (Actitest®-
Fibrotest®) and liver biopsy in patients with chronic hepatitis
C) Gastroentérologie Clinique et Biologique, vol. 32, no. 10, pp.
858-865, 2008.

M. Thursz, A. Gual, C. Lackner et al., “EASL Clinical Practice

Guidelines: Management of alcohol-related liver disease,” Jour-
nal of Hepatology, vol. 69, no. 1, pp. 154-181, 2018.

T. Poynard, M. Munteanu, E Imbert-Bismut et al., “Prospective
analysis of discordant results between biochemical markers and
biopsy in patients with chronic hepatitis C,” Clinical Chemistry,
vol. 50, no. 8, pp. 1344-1355, 2004.

C.Wai, J. K. Greenson, R. J. Fontana et al., “A simple noninvasive
index can predict both significant fibrosis and cirrhosis in
patients with chronic hepatitis C,” Hepatology, vol. 38, no. 2, pp.
518-526, 2003.

G. Sebastiani, A. Vario, M. Guido et al., “Stepwise combination
algorithms of non-invasive markers to diagnose significant
fibrosis in chronic hepatitis C,” Journal of Hepatology, vol. 44,
no. 4, pp. 686-693, 2006.

R. K. Sterling, E. Lissen, N. Clumeck et al., “Development of
a simple noninvasive index to predict significant fibrosis in
patients with HIV/HCV coinfection,” Hepatology, vol. 43, no.
6, pp. 1317-1325, 2006.

X. Forns, S. Ampurdanes, J. M. Llovet et al., “Identification of
chronic hepatitis C patients without hepatic fibrosis by a simple
predictive model,” Hepatology, vol. 36, no. 4, part 1, pp. 986-992,
2002.

M. S. Siddiqui, M. Fuchs, M. O. Idowu et al., “Severity of
nonalcoholic fatty liver disease and progression to cirrhosis
are associated with atherogenic lipoprotein profile;” Clinical
Gastroenterology and Hepatology, vol. 13, no. 5, pp. G1000-
G1008.e3, 2015.

W.R. Kim, S. L. Flamm, A. M. Di Bisceglie, and H. C. Boden-
heimer, “Serum activity of alanine aminotransferase (ALT) as
an indicator of health and disease,” Hepatology, vol. 47, no. 4,
pp. 1363-1370, 2008.

N. Afdhal, J. McHutchison, R. Brown et al., “Thrombocytopenia
associated with chronicliver disease,” Journal of Hepatology, vol.
48, no. 6, pp. 1000-1007, 2008.

T. Poynard and P. Bedossa, “Age and platelet count: a simple
index for predicting the presence of histological lesions in
patients with antibodies to hepatitisC virus,” Journal of Viral
Hepatitis, vol. 4, no. 3, pp- 199-208, 1997.

L. A. Adams, M. Bulsara, E. Rossi et al., “Hepascore: an
accurate validated predictor of liver fibrosis in chronic hepatitis
C infection,” Clinical Chemistry, vol. 51, no. 10, pp. 18671873,
2005.

S. Rostami and H. Parsian, “Hyaluronic acid: from biochemical
characteristics to its clinical translation in assessment of liver



BioMed Research International

fibrosis,” Hepatitis Monthly, vol. 13, no. 12, Article ID el3787,
2013.

[33] J. G. McHutchison, L. M. Blatt, M. De Medina et al., “Mea-
surement of serum hyaluronic acid in patients with chronic
hepatitis C and its relationship to liver histology,” Journal of
Gastroenterology and Hepatology, vol. 15, no. 8, pp. 945-951,
2001.

[34] J. H. Henriksen, M. Gronbak, S. Moller, F. Bendtsen, and U.
Becker, “Carbohydrate deficient transferrin (CDT) in alcoholic
cirrhosis: A kinetic study,” Journal of Hepatology, vol. 26, no. 2,
pp. 287-292,1997.



