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Abstract
Background. The diagnosis of alcoholic liver diseases is based on the history of alcohol abuse, clinical evidence of 
liver disease and laboratory abnormalities. The new non-invasive biomarkers have higher sensitivity to quantify 
and predict steatosis and fibrosis than ultrasonography.
Objectives. The aim of this study was to evaluate the prevalence of liver diseases in alcoholics by means of FibroMax.
Material and Methods. A total of 142 consecutive alcoholics were enrolled in the study. The prevalence of liver dis-
eases was assayed by means of non-invasive biomarkers: fibrosis by FibroTest, steatosis by SteatoTest, steatohapati-
tis by AshTest (alcoholic origin) and NashTest (non-alcoholic origin) and necroinflammatory activity by ActiTest.
Results. 38.7% of alcoholics do not have fibrosis, 38% – steatosis, 94.1% – alcoholic steatohepatitis, 56.6% – non- 
-alcoholic steatohepatitis and 33.6% – necroinflammatory activity. The insignificant fibrosis (F < 2) is present in 
37.2%, advanced (F ≥ 2) – 15.3% and cirrhosis (F4) – in 8.8%. Insignificant steatosis (S < 2) is observed in 31.3% 
and advanced (S ≥ 2) in 30.5%. Minimal alcoholic steatohepatitis (H1) exists in 5.2% patients, moderate (H2) in 
none of the patient and severe (H3) in only one patient (0.7%). The distribution of NashTest scores is as following: 
N0 – 56.6%, N1 – 38.2% and N2 – 5.1%. Insignificant inflammatory activity (A < 2) is present in 40.8% of alcoholic 
patients but significant (A ≥ 2) in 25.5%. The frequency of severe steatosis (F3) and necroinflammatory activity 
(A3) in patients with cirrhosis (F4) is 50% for each of them.
Conclusions. The prevalence of advanced fibrosis and cirrhosis evaluated by means of FibroMax in alcoholics is 
higher than in alcoholic liver disease (ALD) and lower than in mixed, alcoholic and non-alcoholic ones. This may 
indicate the presence of non-alcoholic liver disease in alcoholics (Adv Clin Exp Med 2015, 24, 5, 823–827).
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The treatment of alcoholic liver diseases 
(ALD) focused on the psychological and behavior-
al effects of alcohol consumption should also affect 
severe medical complications such as liver cirrho-
sis and also precursor lesions that presage cirrho-
sis such as perivenular fibrosis. The detection of 
precursor lesions facilitates the early intervention 
that prevents irreversible liver damage. Therefore, 
the evaluation of the degree of liver steatosis, fibro-
sis, and steatohepatitis has a  fundamental impor-
tance for the therapeutic decision for patients with 

alcoholic liver diseases. Liver biopsy, that is con-
sidered the gold standard for evaluating the stage 
of liver fibrosis, is an invasive procedure and leads 
to complications in 0.6–5.0% of patients [1, 2]. Ad-
ditionally, the liver samples from patients with 
chronic hepatitis C  infection can be a  cause of 
diagnostic error in up to 30% of patients, lead-
ing to an underestimation of the stage of liver 
fibrosis [3].

The gold standard for diagnosis of liver fibro-
sis – biopsy – is not recommended for the alcohol- 
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-dependent patients with symptoms of alcohol-
ic liver disease. An accurate measurement of fi-
brosis as well as of the inflammatory activity al-
lows simple noninvasive biomarkers developed by 
BioPredictive (Paris, France). FibroTest allows es-
timate liver fibrosis, SteatoTest –  steatosis of dif-
ferent origins, AshTest – alcoholic steatohepatitis 
(ASH), NashTest –  non-alcoholic steatohepatitis 
(NASH) and ActiTest – necroinflammatory activi-
ty. FibroMax is the association of these five tests on 
the same result sheet. In this study we would like to 
evaluate the distribution of the results of FibroMax 
test in alcohol dependent patients because at the 
same time it enables the exploration of steatosis, 
fibrosis, steatohepatitis and inflammatory activity.

Material and Methods

Subjects
The tested group consisted of 142 alcohol-de-

pendent patients (mean: 46, range: 24–78, men 
– 127, women – 15) from detoxification ward (De-
partment of Detoxification, Psychiatric Hospital in 
Choroszcz). Patients were initially examined and 
interviewed regarding their history of disease and 
their use of alcohol, drugs and smoking. The diagno-
sis of dependency was made on the basis of ICD-10  
criteria (World Health Organization, 1992). The 
self-reported mean alcohol consumption was 
1311 g of ethanol per week (range: 224–3318) and 
mean time of dependency was 18  years (range:  
1–44). The time after cessation of drinking was be-
tween 0 and 2 days. Serum samples were collect-
ed from a peripheral vein once from each patient, 
immediately after admittance, before treatment. 
The sera were separated into 2 tubes and stored 
at –86°C until assayed. The research protocol was 
approved by the Bioethical Committee working at 
the Medical University in Białystok (Approval No. 
R-I-002/97/2012).

FibroMax Score
The serum biochemical markers: α2-macro-

globulin, haptoglobin, apolipoprotein A1, γ-gluta-
myltransferase, alanine and aspartate aminotrans-
ferase, total bilirubin, fasting glucose, cholesterol 
and triglycerides were determined according to 
methods recommended by the provider of Fibro-
Max – BioPredictive (Paris, France). Patients’ da-
ta like age, gender, birth date, weight, height, and 
sample date, were required to generate the fibro-
sis, steatosis, and inflammation stages in the liv-
er. FibroMax scores were computed by BioPredic-
tive company according to the arrangement, and 

the results were provided with security algorithms, 
which excluded high risk profiles of false positive 
and false negative.

Determination of CDT by Direct 
Immunoassay (N Latex)
CDT, as the percentage of total transferrin 

(%CDT), was assayed by particle-enhanced imu-
nononephelometry using N  Latex CDT test (Sie-
mens Healthcare Diagnostics, Marburg, Germany) 
on BN II System (Siemens Healthcare Diagnos-
tics, USA). The reference interval of %CDT values 
ranged from 1.19 to 2.47% (1st to 99th percentile). 
The concentration of transferrin (reference inter-
val: 2.0–3.6  g/L) was determined by the immu-
nonephelometry with specific antibodies (N  An-
tisera to human transferrin and haptoglobin) 
(Siemens Healthcare Diagnostics Products GmbH, 
Marburg, Germany) on BN II System. The results 
were expressed in absolute (mg/L) and relative 
units (% of total transferrin concentration).

Statistical Analysis
Results were expressed as a mean and standard 

deviations. To allow comparisons between scores 
ANOVA rank test was performed. To calculate 
the correlation between variables Spearman’s rank 
correlation coefficient was used. P values less than 
0.05 were considered significant.

Results

The Prevalence of Liver Disease 
According to FibroMax Test
The following distribution of FibroTest scores 

(Fig. 1) was observed: F0 (no fibrosis) in 53 of 137 pa-
tients (38.7%), F0–F1 in 15  patients (10.9%), F1 
(portal fibrosis) in 8 patients (5.8%), F1–F2 in 28 pa-
tients (20.4%), F2 (few septa) in 11 patients (8.0%), 
F3 (numerous septa) in 8 patients (5.8%), F3–F4 in 
2 patients (1.5%) and F4 (cirrhosis) in 12 of 137 pa-
tients (8.8%). Summary, the prevalence of insignifi-
cant fibrosis (F < 2) was 37.2% (51 of 137 patients), 
advanced fibrosis (F ≥  2) –  15.3% (21 of 137  pa-
tients) and cirrhosis (F4) – 8.8% (12 of 137 patients). 
According to criteria given by BioPredictive the ad-
vanced fibrosis was presumed when FibroTest value 
was greater than 0.48. This is in 33 of 137 patients 
(24.1% what is the sum of 15.3% and 8.8%).

The distribution of SteatoTest scores was as 
following (Fig. 1): S0 (no steatosis) – 38.0% (51 of 
134 patients), S0–S1 – 13.4% (18 of 134 patients), 
S1 (minimal steatosis) – 8.2% (11 of 134 patients), 
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S1–S2 –  9.7% (13 of 134  patients), S2 (moder-
ate steatosis) –  8.2% (11 of 134  patients), S2–S3 
–  2.2% (3 of 134  patients) and S3 (advanced ste-
atosis) – 20.1% (27 of 134 patients). Summary, in-
significant steatosis (S < 2) was observed in 31.3% 
(42 of 134 patients) and advanced steatosis (S ≥ 2) 
in 30.5% (41 of 134 patients).

The following distribution of AshTest scores 
(Fig. 1) was observed: H0 (no hepatitis) in 127 of 
135  patients (94.1%), H1 (minimal hepatitis) in 
7 of 135 patients (5.2%), H2 (moderate hepatitis) 
in none of patient (0.0%) and H3 (severe hepatitis) 
in 1 of 135 patients (0.7%).

The distribution of ActiTest score (Fig.  1) of 
A0 was 33.6% (46 of 137 patients), A0–A1 – 17.5% 
(24 of 137), A1 – 5.8% (8 of 137), A1–A2 – 17.5% 
(24 of 137), A2 – 8.7% (12 of 137) and A3 – 16.8% 
(23 of 137). Thus, insignificant inflammatory ac-
tivity (A < 2) was observed in 40.8% of alcoholic 
patients but significant (A ≥ 2) in 25.5% of patients.

The distribution of NashTest score (Fig.  1) 
was as following: N0 – 56.6% (77 of 136 patients),  
N1 – 38.2% (52 of 136) and N2 – 5.1% (7 of 136).

In patients with advanced steatosis (S ≥ 2, n = 41), 
the prevalence of minimal fibrosis (F < 2) was 51.2% 
(21 of 41 patients), advanced fibrosis (F ≥ 2) – 17.1% 
(7 of 41 patients), and cirrhosis (F4) – 19.5% (8 of 
41 patients). In such patients the prevalence of mini-
mal steatohepatitis (H1) was 12.2% (5 of 41 patients) 
and only 1 patient (2.4%) had severe steatohepatitis. 
Most patients with significant steatosis did not have 
steatohepatitis (35 of 41 patients, 85.4%). In patients 
with significant steatosis, the prevalence of minimal 
necroinflammatory activity (A < 2) was 41.4% (17 of 
41 patients), and the prevalence of significant activ-
ity (moderate and severe) was also 41.4%.

The frequency of severe steatosis (F3) and 
necroinflammatory activity (A3) in patients with 
cirrhosis (F4) was 50% for each of them. Sixty 
seven percent of patients with cirrhosis no had ste-
atohepatitis (H0).

The Correlation  
of FibroMax Scores with %CDT
%CDT results correlated with the results of 

NashTest (R  =  –0.224; p  =  0.008) and ActiTest 
(R = 0.191; p = 0.025) but did not correlate with 
the results of FibroTest (p  =  0.122), SteatoTest 
(p = 0.852), and AshTest (p = 0.073).

Discussion
The diagnosis of alcoholic liver disease is based 

on the following features: history of alcohol abuse, 
clinical evidence of liver disease and the results of 

Fig. 1. The prevalence of fibrosis, steatosis, steato-
hepatitis and necroinflammatory activity in alcoholic 
patients
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laboratory tests. The presence of steatosis, fibro-
sis, steatohepatitis and necroinflammatory activ-
ity can be evaluated by simple non-invasive bio-
markers whose utility can be compared with the 
liver biopsy. These include SteatoTest, FibroTest, 
AshTest, NashTest and ActiTest, grouped in the 
one big test named FibroMax (BioPredictive, Par-
is, France). According to our results, 38.7% of al-
coholics do not have fibrosis, 38% steatosis, 33.6% 
necroinflammatory activity, 94.1% alcoholic ste-
atohepatitis and 56.6% non-alcoholic steatohep-
atitis. The prevalence of insignificant fibrosis is 
37.2%, steatosis –  31.1%, necroinflammatory ac-
tivity – 40.8%, non-alcoholic steatohepatis – 38.2% 
and alcoholic steatohepatitis only 5.2%. Advanced 
fibrosis is observed in 15.3% of patients, cirrhosis 
in 8.8%, steatosis in 30.5%, necroinflammatory ac-
tivity in 25.5% and non-alcoholic steatohepatitis 
in 5.1% and significant alcoholic steatohepatitis in 
only 0.7% of patients. In summary, fibrosis is pres-
ent in 52.5%, steatosis in 61.8%, necroinflamma-
tory activity in 76.3%, non-alcoholic steatohepati-
tis in 43.3% and alcoholic steatohepatitis in 5.9% 
of alcoholics. For comparison, the following prev-
alence of liver diseases among drinking patients 
were obtained by others: up to 90% of alcoholics 
have fatty liver, 5–15% of them have alcoholic ste-
atohepatitis and cirrhosis, and from 10 to 35% of 
them exhibit alcoholic hepatitis [4, 5].

There is evidence that in patients with alcohol-
ic liver disease, the presence of steatosis is associat-
ed with the progression of fibrosis and with necro-
inflammatory lesions  [6, 7]. The prevalence of 
advanced fibrosis and high necroinflammatory ac-
tivity in alcoholic patients with advanced steatosis 
reaches the values of 17.1% and 41.4%, respectively. 
Interestingly, most patients with advanced steatosis 
(85.4%) do not have alcoholic steatohepatitis. Al-
though necrosis and inflammation are the precur-
sors of fibrosis (transformation of stellate cells in-
to fibrous tissue), the cirrhosis commonly develops 
without overt alcoholic hepatitis [8]. The frequen-
cy of an advanced stage of steatosis (S3 – 20.1%)  
and cirrhosis (F4 –  8.8%) was much higher than 
the frequency of severe alcoholic steatohepatitis 
(H3 –  0.7%). The prevalence of ASH and NASH 
in the general population is not known because of 
the impossibility of performing liver biopsy, but it 
is known that about 10–35% of alcoholics exhib-
it alcoholic hepatitis  [9]. The incidence of alco-
holic steatohepatitis in our study is only 5.9%, but 
43.3% of alcoholics exhibit presumed non-alcohol-
ic steatohepatitis.

Staging of chronic liver disease, especially liver 
fibrosis, is essential to define prognosis and man-

agement of disease. According to METAVIR clas-
sification, fibrosis is defined as two stages that 
significantly modify the management of liver dis-
ease. There is advanced fibrosis which is defined 
as F  ≥  2, and cirrhosis defined as F4. In our al-
cohol abuse patients without confirmed alcohol-
ic liver disease, the prevalence of presumed ad-
vanced fibrosis (defined as F  ≥  2 in FibroTest) 
is 24.1%. Taking into account the fact that about 
30–35% of heavy drinkers develop advanced 
forms of ALD such as advanced fibrosis and cir-
rhosis, the discrepancy between these outcomes 
is apparent  [10]. Thus, using evaluation of fibro-
sis by FibroTest, about 5–10% of alcoholics do 
not have diagnosed advanced fibrosis. It is ex-
traordinary because the prevalence of presumed 
fibrosis in the general population, estimated by 
FibroTest, is 2-times greater (2.8%) than the prev-
alence of confirmed fibrosis 1.3% [11]. The preva-
lence of presumed and confirmed fibrosis in alco-
holic liver disease is established at 7% and 8%, but 
combined, alcoholic and non-alcoholic liver dis-
ease, the prevalence of presumed fibrosis is 29% 
and confirmed fibrosis is 42%  [11]. Thus, when 
alcoholic liver disease coexists with non-alcohol-
ic, the prevalence of presumed fibrosis evaluated 
by FibroTest is underestimated but when alcohol-
ic liver disease exists alone, the prevalence of pre-
sumed fibrosis are in agreement with the preva-
lence of confirmed disease. In another study, the 
advanced fibrosis (F2–F4) was present in 63% of 
patients with chronic alcoholic liver disease by bi-
opsy examination [7]. Our result of 24.1% is locat-
ed between 7% and 29%, which can indicate that 
patients do not have only alcoholic liver disease, 
but combined with non-alcoholic. This suspicion 
might be substantiated by the fact that 43.3% of al-
coholics have presumed non-alcoholic steatohepa-
titis (N1 and N2 score in NashTest). Additionally, 
the results of the correlation study showed that the 
staging of fibrosis, and also steatosis and alcoholic 
steatohepatitis, are not associated with the alcohol 
consumption marker –  CDT (this does not cor-
relate with %CDT). Contrarily, %CDT correlates 
with necroinflammatory activity and non-alcohol-
ic steatohepatitis, which confirms the inclusion of 
metabolic risk factors in alcoholic liver disease.

In summary, the prevalence of liver diseases in 
alcoholics estimated by means of FibroMax Test is 
higher than the prevalence of alcoholic liver dis-
ease confirmed by biopsy, which could indicate the 
overestimation of liver disease occurrence recog-
nized by FibroMax Test or on the presence of fac-
tors other than alcohol involved in the progression 
of liver disease.



Fibromax in Alcoholics 827

References
 [1] Gunneson TJ, Menon KV, Wiesner RH, Daniels JA, Hay JE, Charlton MR, Brandhagen DJ, Rosen CB, 

Porayko MK: Ultrasound-assisted percutaneous liver biopsy performed by a physician assistant. Am J Gastroenterol 
2002, 97, 1472–1475.

 [2] Cakmakci E, Caliskan KC, Tabakci ON, Tahtabasi M, Karpat Z: Percutaneous liver biopsies guided with ultra-
sonography: a case series. Iran J Radiol 2013, 10, 182–184.

 [3] Wai CT, Grenson JK, Fontana RJ, Kalbfleisch JD, Marrero JA, Conjeevaram HS, Lok AS: A simple noninvasive 
index can predict both significant fibrosis and cirrhosis in patients with chronic hepatitis C. Hepatology 2003, 38, 
518–526.

 [4] Corrao G, Ferrari P, Zambon A, Torchio P: Are the recent trends in liver cirrhosis mortality affected by the chang-
es in alcohol consumption? Analysis of latency period in European countries. J Stud Alcohol 1997, 58, 486–494.

 [5] O’Shea RS, Dasarathy S, McCullough AJ: Practice Guideline Committee of the American Association for the 
Study of Liver Diseases; Practice Parameters Committee of the American College of Gastroenterology. Alcoholic 
liver disease. Hepatology 2010, 51, 307–328.

 [6] Lieber CS: Alcoholic fatty liver: its pathogenesis and mechanism of progression to inflammation and fibrosis. 
Alcohol 2004, 34, 9–19.

 [7] Naveau S, Raynard B, Ratziu V, Abella A, Imbert-Bismut F, Messous D, Beuzen F, Capron E, Thabut D, 
Munteanu M, Chapul JC, Poynard T: Biomarkers for the prediction of liver fibrosis in patients with chronic 
alcoholic liver disease. Clin Gastroenterol Hepatol 2005, 3, 167–174.

 [8] Dam-Larsen S, Franzmann MB, Christoffersen P, Larsen K, Becker U, Bendtsen F: Histological characteristics 
and prognosis in patients with fatty liver. Scand J Gastroenterol 2005, 40, 460–467.

 [9] Scaglioni F, Ciccia S, Marino M, Bedogni G, Bellentani S: ASH and NASH. Dig Dis Sci 2011, 29, 202–210.
[10] Gao B, Bataller R: Alcoholic liver disease: pathogenesis and new therapeutic targets. Gastroenterology 2011, 141, 

1572–1585.
[11] Poynard T, Lebray P, Ingiliz P, Varaut A, Varsat B, Ngo Y, Norha P, Munteanu M, Drane F, Messous D, 

Bismut FI, Carrau JP, Massard J, Ratziu V, Giordanella P: Prevalence of liver fibrosis and risk factors in a general 
population using non-invasive biomarkers (FibroTest). BMC Gastroenterology 2010, 10, 40.

Address for correspondence:
Lech Chrostek
Department of Biochemical Diagnostics
Medical University in Białystok
Waszyngtona 15A
15-269 Białystok
Poland
E-mail: chrostek@umb.edu.pl

Conflict of interest: None declared 

Received: 26.05.2014
Revised: 17.06.2014
Accepted: 23.09.2014


