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1. Abstract
1.1. Aim: Data concerning the utility of biomarkers for accurate 
early HCC detection in cirrhotic patients are lacking.

1.2. Methods: We evaluated 112 consecutive Caucasian cirrhotic 
patients with (n=28) or without (n=84) concomitant HCC at base-
line for serum AFP and plasma fibrinogen like protein-2 (FGL-2) 
levels. Patients without confirmed HCC at baseline were further 
followed up every six months with ultrasound and serum AFP lev-
els, according to HCC surveillance program. Imaging as well as 
histological confirmation of HCC was established in patients with 
new lesions. During 5-year surveillance, 14 (16.6%) patients de-
veloped HCC. 

1.3. Results: Mean plasma FGL-2 levels were 4.04±3.80 pg/ml in 
the whole population but were significantly higher in patients with 
CP-B/C cirrhosis compared to those with CP-A (p<0.0001) as well 
as in patients with HCC compared to those without (p=0.001). Pa-
tients who finally developed HCC had significantly lower platelet 
count (p=0.008), higher FGL-2 levels (p=0.01) and were frequent-
ly categorized as CP- B/C stage (p=0.006) compared to those who 
did not. In the multivariate analysis, male gender (OR=20.801, 

p=0.024), platelets (OR=0.980, p=0.025) and CP score (CP-B/C 
vs A, OR=27.184, p=0.004), but not FGL-2 or AFP levels, were 
significantly correlated with HCC appearance. 

1.4. Conclusion: Plasma FGL-2 levels are significantly elevated 
in cirrhotic patients with decompensated liver disease compared 
to those with compensated cirrhosis and presence of HCC as well 
as HCC staging, seem to further influence them. Liver disease se-
verity as well as low platelet count, but not baseline FGL-2 or AFP 
levels, could predict HCC emergence among Caucasian cirrhotic 
patients. 

2. Introduction
Liver cancer constitutes a major health problem as it is the sev-
enth most frequently occurring cancer in the world and the second 
most common cause of cancer- related mortality. Hepatocellular 
Carcinoma (HCC) is the dominant type of liver cancer, accounting 
for approximately 75% of all liver cancer cases [1]. It is estimated 
that 15-20% of patients with chronic liver disease will develop 
liver cancer during their lifetime. Risk of HCC development var-
ies according to geographic area, etiology, degree of underlying 
liver disease, and family history [2]. Cirrhosis of any underlying 
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etiology (chronic viral hepatitis, alcoholic liver disease, metabolic 
disturbances, autoimmune liver diseases etc.) represents an im-
portant risk factor for HCC as all etiologic forms of cirrhosis may 
be complicated by tumor formation [3].

Long-term follow-up studies have found that approximately 1–8% 
of patients with liver cirrhosis develop HCC per year, especially 
those with features of severe liver disease and/or significant portal 
hypertension [3]. Patients at high risk of developing HCC, such as 
cirrhotics, should be entered into surveillance programs in order to 
find HCC at early stages in which potentially curative treatments 
are feasible. Liver ultrasound every six months, with or without 
concomitant use of serum a-fetoprotein (AFP) levels, is strongly 
recommended by EASL/AASLD/APASL guidelines for all cir-
rhotic patients participating in HCC surveillance programs [3, 4, 
5]. Data concerning the utility of several proposed tumor biomark-
ers for accurate early HCC detection are still lacking.

Tumor microenvironment is the major site for tumor cell prolifer-
ation and differentiation 	 that significantly 	affects carcinogene-
sis, vascular invasion/metastasis and response to therapy [6]. The 
HCC tumor microenvironment is divided into cellular (liver sinu-
soidal endothelial cells, hepatic stellate cells etc) and non-cellular 
components. Moreover, infiltrating immune cells are present in 
HCC (neutrophils, lymphocytes, tumor-associated macrophages, 
dendritic cells, myeloid-derived suppressor cells), creating a 
unique microenvironment that determines tumor growth as well 
as prognosis and response to immunotherapy [7]. Fibrinogen-like 
protein 2 (FGL-2) is a member of the fibrinogen-like protein fam-
ily that holds a central role in both innate and adaptive immunity. 
Soluble fibrinogen-like protein 2 (sFGL-2) is the soluble form of 
fibrinogen-like protein 2, that is mainly secreted by regulatory T 
cell (Treg) populations and creates a potently immunosuppres-
sive microenvironment, so sFGL-2 might play a role in inhibit-
ing endogenous antitumor immune responses [8]. A recent study 
suggests that FGL-2 may promote the growth of hepatocellular 
carcinoma by promoting the accumulation of myeloid-derived 
suppressor cells in the tumor microenvironment [9].

Data concerning soluble FGL-2 levels in patients with chronic 
hepatitis B [10], chronic hepatitis C [8], liver cirrhosis and HCC 
[11] suggest that there is a significant correlation between them 
and the progression and severity of underlying liver disease as 
well as with the clinical outcome. A study in cirrhotic patients with 
HCC concluded that sFGL-2 protein is a novel effector molecule 
of activated hepatic stellate cells, which suppresses CD8 T cell 
proliferation and interferon-gamma production and it subsequent-
ly might contribute to immune suppression during liver fibrosis 
and carcinogenesis [11]. To our knowledge the role of soluble 
FGL-2 levels in the prediction of hepatocellular carcinoma among 
cirrhotic patients under HCC surveillance program has not been 
investigated yet. 

The aim of our study was to evaluate the predictive value of the 
biomarkers AFP and FGL-2 in the appearance of HCC among 
Caucasian cirrhotic patients of various etiologies who were fol-
lowed-up according to an HCC surveillance program.

3. Materials & Methods 
3.1. Patients: We prospectively evaluated serum FGL-2 levels of 
consecutive compensated or decompensated Caucasian cirrhotic 
patients with or without concomitant HCC presenting in the outpa-
tient Hepatology Unit of General and Oncology Hospital of Kifisia 
‘‘Agioi Anargyroi”. Patient inclusion commenced in September 
2014 and ended in January 2015. All patients included had histo-
ry of chronic liver disease of various etiologies and diagnosis of 
compensated (confirmed by either liver biopsy or transient elas-
tography) or decompensated liver cirrhosis. All cirrhotic patients 
with chronic HCV infection participated in the study had received 
antiviral treatment in the past and exhibited sustained virological 
response (undetectable serum HCV-RNA twelve weeks follow-
ing treatment cessation and at least once annually). Moreover, all 
HBV-related cirrhotic patients participated were appropriately vi-
rologically suppressed (undetectable serum HBV-DNA levels us-
ing a sensitive PCR assay with a cut-off of 13 IU/ml at least once 
annually) with long term nucleos(t)ide analogues therapy (ente-
cavir or tenofovir). Cirrhotic patients of any etiology who declare 
current alcohol use were also excluded.

Decompensated liver cirrhosis was defined by a history of at least 
one major cirrhosis-related complication, such as portal hyperten-
sion related bleeding, hepatic encephalopathy, ascites with Serum 
Ascites Albumin Gradient (SAAG) >1.1 g/dL or jaundice. Absence 
of bacterial infection was based on clinical examination, absence of 
findings on chest X-ray suggestive of lower respiratory tract infec-
tions and negativity of blood, urine and ascitic fluid cultures. The 
neutrophil count in ascitic fluid (<250/mm³) was also evaluated to 
exclude spontaneous bacterial peritonitis in cirrhotic patients with 
ascites. For the baseline characteristics of the study population, 
demographic data were collected through medical history, while 
hematological and biochemical tests were performed using stan-
dard laboratory methods. For the assessment of severity of chron-
ic liver disease, well defined scores for cirrhotic patients, such as 
Child-Pugh (CP) and MELD, were used. Contrast enhanced CT or 
MRI were available, within the last 6 months prior to the baseline 
visit, in all the included patients in order to suspect or to exclude 
cirrhotic patients with concurrent HCC. Histological confirmation 
of HCC was done in all patients with suspected lesions at baseline 
evaluation. Patients with HCC were further staged according to the 
Barcelona Clinic Liver Cancer (BCLC) staging system. 

Cirrhotic patients without confirmed HCC at baseline were further 
followed up every six months with liver ultrasound and serum a-fe-
toprotein levels, according to the HCC surveillance program that 
is used in our Department. Patients with new lesions suggestive 
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of HCC during the surveillance program were further evaluated 
with contrast enhanced CT or MRI and histological confirmation 
of HCC was established with imaging guided biopsy of the lesion. 

Written informed consent was collected from all patients partici-
pating in the current study. The study protocol was in accordance 
with the Declaration of Helsinki and was evaluated and approved 
by the Ethics Committee of the School of Health Sciences of the 
National and Kapodistrian University of Athens, Greece. 

3.2. Collection of Samples and Measurements: Collection of 
samples was performed when the patients presented in the out-
patient Hepatology Unit, at the same time as demographical data 
were recorded and routine laboratory tests were ordered. Whole 
blood (approximately 10ml) was collected from peripheral veins 
of patients and serum as well as plasma was immediately separated 
and stored frozen at -80o C until further analysis. Soluble FGL-2 
levels were measured from plasma samples using a commercial-
ly available ELISA kit (Cloud-Clone Corp, Houston, TX 77084, 
USA) following the specific instructions of the manufacturer.

3.3. Statistical Analysis: Continuous variables are presented as 
mean (standard deviation) or median (range), while categorical 
variables are presented as numbers (percentages). 

We used the Kolmogorov-Smirnov test (p>0.05 for all variables) 
and normal Q-Q plots to test the normality assumption. Univar-
iate analysis between demographic and clinical data and HCC 
appearance included chi-square test, chi-square trend test and 
independent samples t-test. Also, the relation between biomark-
ers and HCC appearance was assessed with Mann-Whitney test 
since biomarkers did not follow normal distribution. We applied 
multivariate logistic regression analysis with HCC appearance 
as the dependent variable to eliminate cofounding. In that case, 
we estimated odds ratios, 95% confidence intervals and p-values. 
P-values of less than 0.05 were considered significant. Statistical 
analysis was performed with the Statistical Package for Social Sci-
ences software (IBM Corp. Released 2012. IBM SPSS Statistics 
for Windows, Version 21.0. Armonk, NY: IBM Corp.) 

4. Results
Between September 2014 and January 2015, 112 consecutive 
Caucasian cirrhotic patients (81 males) presenting in the outpa-
tient Hepatology Unit of General and Oncology Hospital of Kifisia 
‘‘Agioi Anargyroi” were evaluated. Sixty-eight of them (60.7%) 
were categorized at CP-A score and 44 (39.3%) at CP-B/C score 
whereas the median CP score of the whole population was 6 and 
the median MELD score was 9. Twenty-eight out of 112 cirrhot-
ic patients (25%) were diagnosed with imaging and histologically 
confirmed concurrent HCC at baseline. Six of them were catego-
rized at stage A, 4 at stage B, 12 at stage C and the rest 6 at stage D, 
according to BCLC staging system, whereas half of HCC patients 
(14/28, 50%), presented with portal vein thrombosis. 

Overall, mean plasma FGL-2 levels were 4.04±3.80 pg/ml in the 

whole cirrhotic population but were significantly higher in patients 
with CP-B/C cirrhosis (6.07±4.80 pg/ml) compared to those with 
CP-A liver disease (2.82±2.27 pg/ml, p<0.0001). Additionally, 
mean plasma FGL-2 levels were significantly elevated in 28 cir-
rhotic patients with HCC at baseline (6.41±4.20 pg/ml) compared 
to 84 cirrhotic patients without HCC (3.24±3.29 pg/ml, p=0.001). 
Moreover, CP-B/C cirrhotic patients with HCC (n=18) exhibited 
significantly higher FGL-2 levels (7.84±4.24 pg/ml) compared to 
25 CP-B/C cirrhotic patients without HCC at baseline (4.87±5.20 
pg/ml, p=0.024). Patients categorized at advanced and terminal 
(BCLC-C/D) HCC stages (n=18) exhibited the highest plasma 
FGL-2 levels (8.17±4.31 pg/ml) that were remarkably higher to 
the corresponding ones of those of the earlier (BCLC-A/B) HCC 
stages (3.53±2.20 pg/ml, p=0.008). It seems that the presence of 
HCC as well as the stage of the disease according to BCLC sys-
tem (which includes the Child-Pugh score) significantly influences 
plasma FGL-2 levels in cirrhotic patients. 

Eighty-four cirrhotic patients (57 males) without HCC at base-
line control were followed-up from January 2015 until December 
2020 according to the HCC surveillance program (liver ultrasound 
and serum AFP levels every 6 months). Diabetes was present in 
21 (25%) and esophageal varices in 41 (49%) of them. The main 
cause of the underlying chronic liver disease was chronic hepatitis 
C virus infection in 31/84 (37%) of cases, chronic hepatitis B virus 
infection in 10/84 (12%) of cases, non-alcoholic and/or alcoholic 
liver disease in 28/84 (33%) of cases and autoimmune liver disease 
in 13/84 (15%) of them. The vast majority of cirrhotic patients 
(59/84, 70%) were categorized as CP-A and the rest 25 (30%) as 
CP-B/C (19 CP-B and 6 CP-C).

Fourteen patients (14/84, 16.6%) developed HCC during the 
5-years follow-up period (HCC group) and 70 (83.3%) did not 
(control group). HCC diagnosis was supported by compatible dy-
namic CT and MRI findings and was also histological confirmed 
in all cases. Demographic and clinical data of the 14 patients who 
developed HCC during surveillance as well as HCC stage at diag-
nosis were presented in table 1. As expected the majority of HCC 
cases appeared in CP-B/C cirrhotic patients (9/14, 64%). Nine out 
of 25 CP-B/C cirrhotic patients (36%) developed HCC during the 
follow-up period in contrast to only 5/59 (8.5%) CP-A patients. It 
is important to note that all five patients who were categorized as 
CP-A cirrhotics at baseline and developed HCC during the sur-
veillance period were categorized in very early (BCLC-0, n=2) or 
early (BCLC-A, n=3) HCC stage and were treated with potentially 
curative procedures (2 with liver resection and 3 with radiofre-
quency ablation). Three of them were alive without HCC recur-
rence or liver disease deterioration at the end of follow-up and 
the other 2 died from liver-related complications following HCC 
recurrence. On the other hand the majority of cirrhotic patients 
categorized at CP-B/C stage (6/9, 66.6%) at baseline were staged 
at intermediate BCLC-B (n=3) or advanced BCLC-C (n=3) stage 
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at the time of HCC diagnosis and only 3 of them at early BCLC-A 
stage. Only two of them are still alive (one following successful 
orthotopic liver transplantation and one following locoregional 
treatment, both at BCLC-A stage) whereas 7 have died from liver 
related events and/or HCC progression during follow-up period. 

Demographic, clinical and laboratory data among patients from the 
HCC group and control group are presented in table 2. As we can 
clearly see from this table patients age (p=0.60), gender (p=0.20), 
etiology of chronic liver disease (p=0.90), presence of diabetes 
(p=0.10) or varices (p=0.07) as well as MELD score were compa-
rable between the two groups. In the univariate analysis only the 
Child-Pugh score (CP-B/C vs A, p=0.006) and the platelet count 
(p=0.008) were significantly correlated with HCC appearance. 
Patients from HCC group had significantly lower platelet count 
(mean 98.700 vs 147.400, p=0.008) and were frequently catego-
rized at CP B/C stage (64.3% vs 22.9%, p=0.006) at baseline com-
pared to control group. Concerning plasma FGL-2 and serum AFP 
levels at baseline, only FLG-2 levels (p=0.01) but not AFP levels 
(p=0.15) significantly differed between the two groups of patients. 

The median values of FGL-2 and AFP among patients from HCC 
and control group were (3.6 pg/ml vs 2.1 pg/ml, p=0.01) and (6.0 
ng/ml vs 4.0 ng/ml, p=0.15), respectively. 

In order to evaluate the impact of liver disease severity in HCC 
appearance as well as its influence on the levels of biomarkers we 
continue a multivariate, logistic regression analysis taking into ac-
count patient age, gender, platelet count, Child-Pugh score, MELD 
score as well as baseline FGL-2 and AFP levels as linear or dichot-
omous variable using the median values (3.6 pg/ml for FGL-2 and 
6 ng/ml for AFP). In the multivariate logistic regression analysis, 
only patients gender (OR=20.801, 95%CI: 1.504-287.7, p=0.024), 
platelets (OR=0.980, 95%CI:0.964-0.997, p=0.025) and base-
line CP score (CP-B/C vs A, OR=27.184, 95%CI:2.815-262.5, 
p=0.004) were significantly correlated with HCC appearance 
during the follow-up period, as shown in table 3. In this analysis 
plasma FGL-2 levels did not relate with HCC appearance either 
using them as linear (OR=1.16, 95%CI:0.96-1.41, p=0.13) or as 
dichotomous variable (OR=4.18, 95%CI:0.79-22.14, p=0.093) in 
the multivariate model.

Table 1: Characteristics of 14 patients who developed HCC during surveillance

Age Gender Etiology ChildPugh score Meld score BCLC at HCC diagnosis 
1 56 M HCV A5 7 0 
2 55 M ALD A5 9 A 
3 68 M HBV A5 10 A 
4 68 M HCV B7 10 A 
5 60 M HCV B7 13 C 
6 76 M HCV A6 8 A 
7 62 M HBV B7 8 B 
8 74 M ALD C11 18 B 
9 71 F PBC B8 8 C 
10 78 M NAFLD A5 6 0 
11 60 M ALD B7 13 B 
12 60 F PBC B8 10 A 
13 74 M ALD C13 19 C 
14 70 M NAFLD B8 13 B 

MELD score: Model For End-Stage Liver Disease, BCLC: Barcelona Clinic Liver Cancer, HCC : hepatocellular carcinoma, 
HCV: hepatitis C virus, ALD: alcoholic liver disease, HBV: hepatitis B virus, PBC: primary biliary cholangitis, NAFLD: 
nonalcoholic fatty liver disease

Table 2: Demographic, clinical and laboratory baseline data among cirrhotic patients under HCC surveillance

HCC 
p-value NO (n=70) YES (n=14) 

Ν % Ν % 
Gender     0.2a 

Male 45 78.9 12 21.1  
Female 25 92.6 2 7.4  

Age b 63.5 11.2 65.1 6.9 0.6c 
Cirrhosis Etiology     0.9

HCV 27 87.1 4 12.9  
HBV 8 80 2 20  
NASH/ALD 22 78.6 6 21.4  
AH/PBC 11 84.6 2 15.4  
CRYPTOGENIC 2 100 0 0  

Diabetes     0.1a 
No 55 87.3 8 12.7  
Yes 15 71.4 6 28.6  
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Decompensation     0.001a 
No 55 91.7 5 8.3  
Yes 15 62.5 9 37.5  

CTP Score     0.006d 
A 54 91.5 5 8.5  
B 12 63.2 7 36.8  
C 4 66.7 2 33.3  

Varices     0.07a 
No 39 90.5 4 9.5  
Yes 31 75.6 10 24.4  

PLTsb (K/μl) 147.4 62.6 98.7 51.1 0.008c 
MELD scoreb 9.7 5 10.9 3.9 0.4c 
FGL-2     0.01e

Median value (range) (pg/ml) 2.1 (18.4)  3.6 (16.7)   
AFP     0.15e

Median value (range) (ng/ml) 4.0 (73.8)  6(126.0)   
achi-square test bmean, standard deviation cindependent samples t-test dchi-square trend test eMann-Whitney test
HCC: hepatocellular carcinoma, HBV: hepatitis B virus, HCV: hepatitis C virus, NAFLD: non -alcoholic fatty liver disease, ALD: alcoholic liver 
disease, AH: autoimmune hepatitis, PBC: primary biliary cholangitis, CTP score: ChildTurcotte-Pugh score, MELD score: Model For End-Stage 
Liver Disease score, PLTs: platelets, FGL-2: fibrinogen like protein-2, AFP: a-fetoprotein

Table 3: Logistic Regression Analysis with HCC appearance as the dependent variable

Odds ratio 95% confidence interval p-value
PLTs 0.980 0.964 – 0.997 0.025
MELD 0.764 0.583 – 1.002 0.051
AGE 1.047 0.962 – 1.139 0.286
GENDER (Males
vs. females) 20.801 1.504 – 287.7 0.024

CTP B-C vs Α 27.184 2.815 – 262.5 0.004
FGL-2 2.834 0.497 – 16.15 0.241
AFP 5.455 0.878 – 33.87 0.069

CTP score: Child-Turcotte-Pugh score, MELD: Model For End-Stage Liver Disease, PLTs: platelets, FGL-2: fibrinogen like protein-2, 
AFP: a-fetoprotein

5. Discussion
The vast majority of HCC cases occur in the setting of severe 
chronic liver disease of any etiology and liver cirrhosis is the stron-
gest risk factor of HCC emergence [12]. The cirrhotic background 
seems to play a crucial role in the development and progression of 
HCC as chronic liver disease deranges hepatic immune tolerogen-
ic network facilitating tumor development [13]. Cytotoxic T Lym-
phocytes (CTLs) and Natural Killer (NK) cells are antitumor im-
mune cells that play an integral role in cancer immune surveillance 
and eradication of tumor cells whereas accumulation of regulatory 
T cells (Tregs) that frequently occurs in HCCs, is associated with 
CTLs and NK cells dysfunction, tumor invasiveness as well as 
progression, and poor patient outcomes [12, 13]. Fibrinogen-like 
protein 2 (FGL-2), that is mainly secreted by regulatory T cells, 
has been demonstrated to promote tumor progression by regulat-
ing cellular components of the tumor microenvironment [9, 13]. In 
our study we evaluate soluble FGL-2 levels in Caucasian cirrhotic 
patients with or without HCC as well as their predictive value for 
HCC emergence during the surveillance program.

Our results are in accordance with other studies [8, 10] which con-
clude that liver disease severity is significantly related to plasma 
FGL-2 levels. Patients with liver cirrhosis exhibited higher FGL-

2 levels compared to non-cirrhotics with chronic hepatitis C [8] 
or chronic hepatitis B [10] but levels were comparable among 
patients with HBV-related cirrhosis with or without HCC [10], 
suggesting that mainly cirrhotic background significantly affects 
them. Additionally, in a study with a small sample size, among 21 
HCC patients, those with cirrhosis (n=10) exhibited significantly 
higher levels of sFGL-2 compared to 11 non-cirrhotic individuals 
[11]. In our study patients with advanced liver cirrhosis (Child-
Pugh stage B/C) with HCC exhibited significantly higher FGL-2 
levels (7.84±4.24 pg/ml) compared to CP-B/C cirrhotic patients 
without HCC (4.87±5.20 pg/ml, p=0.024) and patients at advanced 
or terminal (BCLC-C/D) HCC stages exhibited the highest plasma 
FGL-2 levels (8.17±4.31 pg/ml) that were remarkably higher to 
the corresponding ones of those of earlier (BCLC-A/B) HCC stag-
es (3.53±2.20 pg/ml, p=0.008). It seems that the interaction of ad-
vanced liver disease with the high tumor burden and/or vascular in-
vasion observed in HCC cirrhotic patients of advanced (BCLC-C) 
or terminal (BCLC-D) stage significantly affects plasma FGL-2 
levels. It is important to note that portal vein thrombosis was ob-
served only in 14 cirrhotic patients with HCC at baseline control, 
who by definition were categorized as advanced or terminal stage 
(BCLC-C/D), so it was impossible to evaluate the specific impact 
of this major event and its possible consequences (aggravation of 
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portal hypertension, bacterial translocation etc.) on FGL-2 levels.

Surveillance programs for hepatocellular carcinoma aim to detect 
liver tumors at an early stage when they are amenable to potentially 
curative therapy that is known to improve patient’s survival [14]. 
Based on HCC volume doublingtime? EASL/AASLD recommen-
dations support a 6-month screening interval, mainly with abdom-
inal ultrasound as the primary surveillance test recommended [3, 
4]. Although ultrasound has an acceptable sensitivity (84%) for de-
tecting HCC at any stage, its sensitivity for detection of early stage 
HCC is significantly lower (47%) and did not always translate into 
survival benefit [15]. The latter could be influenced by the cirrhot-
ic background of patients with HCC, as classical scores for liver 
cirrhosis severity such as Child-Pugh score are taken into account 
in BCLC staging of HCC and impact patients’ prognosis. In our 
study, remarkable survival was observed only in CP-A cirrhotic 
patients at baseline who finally developed HCC were categorized 
at BCLC-0/A stage, so liver resection or locoregional therapies 
with favorable outcome could be implemented. On the contrary 
intermediate or advanced BCLC staging and poor clinical outcome 
was noticed in the majority of CPB/C cirrhotic patients with HCC 
emergence during the surveillance period. For these reasons most 
clinical practice guidelines [3, 4, 5] did not suggest HCC screen-
ing in patients with decompensated cirrhosis (especially those of 
ChildPugh C stage and/or MELD score above 20), unless they are 
listed for liver transplantation, because they are unlikely to benefit 
from HCC treatment. All patients with liver cirrhosis do not have 
the same risk of developing HCC and it remains difficult to assess 
the specific risk at an individual level [16]. In order to improve the 
sensitivity for early HCC detection in cirrhotic patients, several 
serum biomarkers (AFP, lectin-bound AFP, des-gamma carboxy 
prothrombin etc.) as well as combinations of them with clinical 
and routine laboratory data in panels (GALAD, BALAD-2) have 
been evaluated [17].

Serum AFP levels exhibit poor sensitivity for early HCC detec-
tion, when used alone. At a cut-off value of 20 ng/mL, the most 
commonly used cut-off value in clinical practice, AFP has a sen-
sitivity and specificity of approximately 60% and 80% for HCC, 
respectively [18]. The accuracy of serum AFP levels for the de-
tection of HCC is limited especially in cirrhotic patients with 
chronic HCV infection [18]. Concomitant use of liver ultrasound 
and AFP improved the sensitivity of early HCC detection (63%) 
compared to ultrasound alone (45%) [19]. Inclusion of serial AFP 
measurements further improves the predictive value of HCC risk 
in patients with HCV related cirrhosis. A model that incorporates 
the rate of AFP change along with the most recent value of AFP 
taking into account also patient age, serum alanine aminotrans-
ferase levels and platelet count is associated with improved sen-
sitivity for early HCC detection compared to the standard of care 

surveillance program [20]. To our knowledge this study is the first 
which tries to evaluate the predictive value of plasma FGL-2 levels 
for HCC emergence among cirrhotic patients. It was hypothesized 
that cirrhotic patients without HCC but with relatively elevated 
FGL-2 levels could have created a potentially immunosuppressive 
microenvironment that could facilitate tumor development in the 
near future. Eighty-four cirrhotic patients, mainly with compen-
sated Child-Pugh A liver cirrhosis (70%), joined a 5-year follow- 
up for HCC emergence. Baseline serum AFP levels did not differ 
between the HCC group and the control group whereas there was 
a significant difference between the two groups concerning plasma 
FGL-2 levels. In the multivariate analysis, taking into account sev-
eral parameters that reflect liver failure and/or portal hypertension, 
such as platelet count, MELD score and Child-Pugh score, the sta-
tistical significance of plasma FGL-2 levels was lost, suggesting 
once again that liver disease severity probably influences them. 
The higher levels of baseline FGL2 in patients who develop HCC 
compared to ones who did not, could be explained by the obser-
vation that the majority of patients who finally developed HCC 
(64%) were categorized in Child-Pugh B/C score. As expected 
only male gender, Child-Pugh B/C score and low platelet count (as 
an indirect marker of significant portal hypertension) could predict 
HCC emergence.

Limitations of our study were the relative small sample size or 
small number of patients, the mixed etiology of advanced liver 
disease of patients, the relatively small proportion of those who 
finally develop HCC, especially from the subgroup of cirrhotic 
patients with compensated liver disease (Child-Pugh A5), as well 
as the calculation of FGL-2 levels only at the baseline visit. Thus, 
random error as indicating by wide confidence intervals in mul-
tivariate logistic regression model was unavoidable. This neces-
sitates the replication of the results in larger samples of cirrhotic 
patients with long-term follow-up and recording of HCC events 
as well as clinical outcomes. On the other hand this small pilot 
study was performed in a single Hepatogastroenterology Unit of 
a General and Oncology Hospital, with the same experts in Hepa-
tology, Gastroenterology, Liver imaging and Liver Histopathology 
and all the measurements were done in the same laboratory, which 
possibly reduces observer biases and somehow outweighs the lim-
itations of the study.

In conclusion, plasma FGL-2 levels are significantly elevated in 
cirrhotic patients with decompensated liver disease compared to 
those with compensated cirrhosis and presence of HCC as well as 
HCC staging, according to the BCLC staging system, seems to sig-
nificantly further influence them. Liver disease severity, according 
to Child-Pugh scoring system as well as low platelet count, but not 
baseline plasma FGL-2 or serum AFP levels, could predict HCC 
emergence among Caucasian cirrhotic patients.
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