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Abstract Cirrhosis of the liver is the most important risk factor for hepatocellular carcinoma (HCC), which represents the
leading cause of death in these patients. The most useful serum marker of the tumor, alpha-fetoprotein (AFP), has a highly
variable sensitivity and specificity in the reported studies. Laminin (Ln) is a glycoprotein which has an important role in the
mechanism of fibrogenesis and is, thus, related to hepatic fibrosis in addition to presenting increased levels in several types of
neoplasias. Elevated Chromogranin-A(CgA) in patients with cirrhosis and superimposed HCC suggesting that raising CgA
levels, likely due to a neuroendocrine component of the tumor, might be a useful prognostic marker for HCC in cirrhotic
patients. Aim of the work: The objective of the present study is to determine the relationship between laminin and
chromogranin- A in plasma of patients with hepatocellular carcinoma in order to determine whether laminin and
chromogranin- A may serve as markers for liver fibrosis and whether these parameters could be correlate with liver functions
of these patients Subjects and methods: This study was conducted on 50 Egyptian subjects and classified into two groups:
Thirty patients of hepatocellular carcinoma (HCC) with previous history of hepatitis C group(G II) (n = 30), in addition to
twenty age and sex matched healthy individuals as a control group(Gl). HCC was diagnosed histologically or by imaging.
They were recruited from the outpatient clinic of Internal Medicine Department of Al-Zaharaa University Hospital, Cairo,
Egypt. Liver function tests (AST, ALT, GGT, total bilirubin and albumin) by colorimetric assay, Plasma Laminin and
chromogranin-A (by ELISA) and alpha fetoprotein (by immunometric assay) were estimated. Results: laminin and CgA
levels were significantly higher in group Il (HCC patients) when compared to group | (control subjects) (p<0.0001).
Statistically significant positive correlation between CgA versus Ln at HCC group (p< 0.0001). Statistically significant
positive correlation between CgA versus GGT (p=0.001) and Ln versus GGT at HCC group (p< 0.0001). CgA level shows
best cut off 106 (ng/ml) and Ln level shows best cut off 1065 (ng/ml) and CgA and Ln levels shows %100 sensitivity
and %100 specificity in HCC group, which proof that both markers are considered high validity tests in prediction of HCC
and hepatic cirrhosis. Conclusions: Laminin and CgA represent useful diagnostic as well as prognostic biomarkers for liver
cirrhosis and HCC.
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. cirrhotic population could aid earlier detection of the disease

1. Introduction and decrease the cancer related mortality rate, the present

success is limited by the lack of sensitive biomarkers.

Currently, standard surveillance includes a combination of 6
monthly abdominal ultrasound scan (USS) and serum

Alphafetoprotein (AFP) measurement, but this strategy

Hepatocellular carcinoma (HCC) is the commonest
primary cancer of the liver [1]. While the incidence of HCC
has reportedly risen over the last 5-8 years, the survival of
those affected has_ not changed sigpificantly in t_he last two does not reliably detect early disease. The diagnostic
decades [2]. This is related to both its late detection the lack performance of AFP is inadequate as it is only elevated in

of effective therapies for advanced stage disease [3]. In 40-60% of cases [5, 6], while abdominal USS is difficult in
Egypt, between 1993 and 2002, there was an almost tWo i otic nodular livers and notoriously user dependent [7].

fOISS 'ncrg"’(‘)ii IanSggmgngS: chronic liver Eatllims [4]d' ; Alternative serum biomarkers are being actively sought and
_ hp to ; °h° ’ S devﬁ op aga_llr;st a afc aroun 'Ok proposed  candidates include Laminin  (Ln) and
cirrnosis of the liver and the surveillance of the at risk o5 0granin-A Laminin is one of the main glycoproteins of
] the basement membrane (BM) and participates in a series of
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components of the matrix, such as collagen type 1V,
heparan-sulphate and entacin [8]. It has an important role in
the mechanism of fibrogenesis and is, thus, related to hepatic
fibrosis in addition to presenting increased levels in several
types of neoplasias [9].

In the liver, cancer cells do not lie on a BM structure, as
other epithelial tumor cells do, but live in trabecular
structures surrounded by a tissue enriched by extracellular
matrix (ECM) proteins secreted as a consequence of the
underlying cirrhosis [10]. Therefore, HCC cells need to
penetrate through these ECM tissue boundaries to spread to
surrounding or distant sites. However, the mechanisms
underlying this cellular invasiveness are not fully understood
[11]. The development of direct non invasive markers of
hepatic fibrosis is closely linked to pathophysiological
understanding of fibrogenesis [12]. Pathophysiologically,
along with the pathological process of liver fibrosis, balance
between synthesis and degradation of extracellular matrix in
liver tissue (ECM) is disturbed, leading to excessive
proliferation and abnormal deposition of ECM, which is
reflected by release into serum of ECM components/
degraded products, collagenases and certain cytokines [13].
Lns are mainly expressed in vessel wall, bile duct and
lymphatic wall, but little in normal hepatocytes [13]. They
are over-expressed in liver fibrosis and deposited in
sinusoidal endothelial cell gap, which reduces permeability
of endothelial cells, and consequently leading to increased
portal pressure. Elevated Ln level indicates fibrosis of the
sinusoidal capillaries and portal triad [14]. Not only have
serum laminin levels been studied in patients with liver
diseases, but also in patients with cancer, especially in cases
where tumor proliferation and invasion are found [15]. Due
to this relationship between laminin tissue deposition and
advanced fibrosis, serum levels of laminin have been used by
several authors as a non-invasive parameter to assess liver
fibrosis in alcoholic patients as well as in those presenting
with  viral hepatitis and hemochromatosis  [16].
Hepatocellular carcinoma commonly exhibits histological
polymorphism even within a single nodule. The
neuroendocrine character has been observed in some tumor
cells within some HCC nodules and elevated serum
chromogranin A (CgA) also been reported in patients with
HCC [17].

Chromogranin-A (CgA) is a 50-kp acid glycoprotein. It is
present in low concentration in the serum of healthy
individuals. It has a wide distribution in secretory vesicles of
the endocrine, neuroendocrine and nervous system, where it
is co-stored and co-secreted with hormones and
neurotransmitters [18]. The activation of endocrine system in
cirrhosis and HCC is supported by oversecretion of peptides
and hormones. Moreover, high-plasma CgA may be due to a
great number of biological events, including impaired
degradation mechanisms other than increased production.
On the other hand, the correlation existing between plasma
CgA and degree of liver fibrosis suggests that CgA excretion
may be involved during chronic hepatitis [19].

HCC showed the highest levels of CgA, up to 30 times the
upper limit of normal [19]. This finding suggests that
determination of CgA serum values is useful in monitoring
patients with cirrhosis of the liver for early detection of
HCC.

2. Subjects and Methods

This study was conducted on 50 subjects with their ages
ranging between 35-65 years. They were classified into 2
groups: Group I: included 20 healthy normal-noncirrhotic
control subjects. They were 11 females and 9 males with
their ages ranging between 35-60 years, recruited
consecutively among physicians and coworkers. Group II:
included 30 HCC patients, all with previous history of
hepatitis C. They were 12 female and 18 male patients with
their ages ranging between 43-65 years. Patients were
recruited from the outpatient clinic of Internal Medicine
Department of Al-Zaharaa University Hospital, Cairo, Egypt.
All studied individuals included in this study were evaluated
by history taking, thorough clinical examination, and
laboratory tests including:

a) Liver function tests: -Plasma  Alanine
Aminotransferase (ALT): Kits provided by (dp
International. Jaipur, Rajasthan state, India) were used.
Colorimotric determination of ALT activity according
to [20].

- Plasma Aspartate Amino transferase (AST): Kits
provided by (dp International. Jaipur, Rajasthan state,
India) were used. Colorimetric determination of AST
activity according to [20].

- Plasma Gama Glutamyl Transferase (GGT): Kits
provided by (BioSystems S.A. Costa Brava 30,
Barcelona, Spain) were used [21].

- Plasma Total Bilirubin: Kits provided by (Diamond
Diagnostics. Fisk Streat Holiston, MA, USA) were
used [22].

- Plasma Albumin: Kits provided by (Diamond
Diagnostics. Fisk Streat Holiston, MA, USA) were
used [23].

b) Plasma laminin by ELISA. Kit provided by (Takara
Bio Ink. Seta 3-4-1, Otsu, Shiga, Japan) were used [24].

¢) Plasma Chromogranine A by ELISA. Kits provided
by (Epitope Diagnostics Inc. San Diego, California,

USA) were used [25].

d) Alpha fetoprotein (AFP) by immunoenzymometric
assay. Kits provided by (Monobind Inc. Lake Forest,
Ca 92630, USA) were used [26].

In addition toradiological investigations for diagnosis of
HCC was based on one of the following: Ultrasound and
computed tomography (CT) (Figures 1, 2) with elevated
AFP of more than 400 ng/ml, abdominal triphasic
computerized tomography (CT) scan and histopathological
assessment if needed. Other malignancies or autoimmune
diseases were excluded from the study. A verbal informed



Clinical Medicine and Diagnostics 2016, 6(2): 21-31 23

consent was obtained from all subjects enrolled in the study.
Specimens Collection: Ten ml of blood were collected from
antecubital vein by wvenipuncture. Blood samples were
collected in fluoride containing tubes for obtaining blood
plasma. Plasma samples were divided into several aliquots
and stored at -20<C until used for measurements of laminin,
Chromogranin A, ALT, AST, GGT, total bilirubin, albumin
and alpha fetoprotein. Analysis of data was done by IBM
computer using SPSS (statistical program for social science
version 16) [27]. Data was summarized using mean, standard
deviation and rang for quantitative variables. Comparison
between Two groups was done using independent sample
t-test. Correlations were done to show the relation between
quantitative variables. Laminin and Chromogranine A
cut-off level with best sensitivity and specificity was done to -
show how well laminin and Chromogranine A result reflects . F «°
HCC. p-values were considered as statistically significant. 4 g 24
P value >0.05 insignificant
P<0.05 significant
P<0.001 highly significant

M 51 22849

Apr 2015
512

MF:1.5

b74; 317 S 120Kv/ 187mAs
0:75s/7.0mm/5.0x4
HP35

Figure 2. A known case of liver disease, HCV +ve with elevated alpha
feto protein Triphasic CT scan of the abdomen shows a well defined focal
lesion showing enhancement in the arterial phase with washout in the
delayed phase ongoing with HCC

3. Results

Results are summarized in tables 1 to 4 and figures 3to 7.
It revealed the following:
By using unpaired t-test:

* No statistically significant difference between the
studied groups as regard general data (gender, age, BMI)
(P >0.05) (table 1).

e HCC group(Group II) had higher level of ALT, AST,
GGT, albumin and bilirubin compared to controls with
statistically highly significant difference p < 0.0001
(table 2).

¢ CgA and Ln were higher among group Il compared to
group | with statistically highly significant difference
p< 0.0001 (table 2 & Fig. 3, 4).

e AFP was higher among group Il compared to group |
with statistically significant difference p=0.009 (p<0.05)

(table 2).
e By using Spearman correlation test:
Figure 1. A known case of liver disease, HCV +ve with elevated alpha * Statistically significant positive correlation between
feto protein Triphasic CT scan of the abdomen shows a well defined focal CgA versus GGT (P=0.001) and Ln versus GGT (P<
lesion showing enhancement in the arterial phase with washout in the 0_0001) at HCC group by using Spearman correlation

delayed phase ongoing with HCC test (table 3& Fig 5)
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 Statistically significant positive correlation between
CgA versus Ln at HCC group P< 0.0001 (table 3 &

Fig.6)
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By using ROC curve:

* CgA level shows best cut off 106 (ng/ml) and Ln level

shows best cut off 1065 (ng/ml) ((table 4)

* CgA and 03

* Levels shows%100 sensitivity and%100 specificity in
HCC group (table 4 & Fig.7), which proof that both
markers are considered high validity tests in prediction

of HCC and hepatic cirrhosis.

Table (1). Comparison between the studied groups as regard general data

Group | Group Il
Variables P P Test P
n=20 n=30
Gender 0.22
Male 9(45%) 18(60%) Fisher NS
Female 11(55%) 12(40%)
Agelyears 50.5+8 55.6+5 1.9% 0.29NS
BMI 22.2+2 21.9+2 0.42* 0.67NS

# unpaired t-test

This table shows no statistically significant difference between the studied groups as regard general data.

Table (2). Comparison between the studied groups as regard all studied parameters

Variables Group| Group Il T P
n=20 n=30
AST(U/L) 17.1+7 30.3+9 5.7 0.000HS
ALT(U/L) 10.7+5 28.3+12 5.1 0.000HS
GGT(U/L) 8+2 64+48 5.2 0.000HS
Albumin(gm/dl) 4.2+0.5 3.1+1 7.9 0.000HS
Bilirubin(mg/dl) 0.7+0.2 2.2+40.6 52 0.000HS
AFP(U/ml) 3.3+1 368.85+59.5 2.7 0.009S
Ln(ng/ml) 201.50+63.9 3396.4+762 18 0.000HS
CgA(ng/ml) 60.5+16 210.05+46.8 13 0.000HS

This table shows that group 11 had higher level of all lab data compared to controls with statistically significant difference between by
using unpaired t-test as regard CgA and Ln were higher among group 11 compared to group | with statistically significant difference.

Table (3). Correlation between CgA and Ln versus different variables among HCC group (GlII)
Variables CoA Ln
P r P
AST 0.02 0.80 0.10 0.53
ALT 0.20 0.33 0.19 0.43
GGT 0.56 0.001HS 0.73 0.000HS
AFP 0.13 0.32 0.18 0.40
Al 0.04 0.85 0.08 0.70
Ln 0.82 0.000HS - -
Bilirubin 0.19 0.50 0.23 0.36
Age 0.10 0.40 0.04 0.74
BMI 0.11 0.38 -0.16 0.49

This table shows statistically significant positive correlation between CgA versus Ln and GGT and Ln versus GGT at HCC group by
using Spearman correlation test
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Figure 3. Box plot to show the difference between the studied groups as regards CgA
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Figure 4. Box plot to show the difference between the studied groups as regards Ln
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Figure 5. Correlation between CgA versus GGT at HCC group
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Figure 6. Correlation between CgA versus Ln at HCC group
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Table (4). Validity of CgA and Ln as a new markers for HCC

Variables CgA Ln
AUC 0.100 0.100
Best cut off 106 1065
Sensitivity 100% 100%
Specificity 100% 100%
PPV 100% 100%
NPV 100% 100%

This table shows statistically that both markers are considered highly valid
markers in case of HCC

4. Discussion

Worldwide, the patients suffering from primary liver
cancer are commonly complicated with cirrhosis, with a
prevalence the latter of 72.1% to 82.3%. Compared to
non-cirrhotic ones, the cirrhotic patients have relatively poor
liver regeneration ability and impaired functional reservation
[13].

On the other hand, Up to 80% of HCCs develop against a
background of cirrhosis of the liver [4]. Campbell and
coworkers reported that liver biopsyis regarded as the
historical ‘gold standard” for diagnosis and assessment of
prognosis in chronic liver diseases [28]. However, other
study stated that liver biopsy with its associated life
threatening risks and morbidity make it a poor choice when
considering assessment of liver fibrosis progression or
regression. Furthermore, there is the issue of sampling error,
defined as variable levels of fibrosis throughout the liver,
with biopsy only examining a small (1/50,000) portion of the

liver [29].

Therefore, non-invasive assessment methods for liver
fibrosis have been extensively investigated. Recently, blood
biochemical markers exhibited considerable correlation with
liver fibrosis and several predictive models were developed.
The development of direct noninvasive markers of hepatic
fibrosis is closely linked to pathophysiological
understanding of fibrogenesis [12].

Moreover, Cales and coworkers reported that a single
marker cannot be as efficient as a combination of markers in
predicting significant liver fibrosis [30].

Laminin is a glycoprotein which has an important role in
the mechanism of fibrogenesis and is, thus, related to hepatic
fibrosis in addition to presenting increased levels in several
types of neoplasias [9]. With the development of hepatic
cirrhosis, laminin and collagen deposition occurs both along
the fibers of septal fibrosis and subendothelial sinusoids or
Disse’s space. At the latter site, laminin deposition, together
with collagen deposition, determine the formation of a true
basement membrane along sinusoids. This phenomenon is
called capillarization of Disse’s space [31].

Chromogranin-A (CgA) is a 50-kp acid glycoprotein
originally described in catecholamine storage vesicles of the
adrenal medulla [18]. Clusters of cells containing CgA have
been demonstrated within HCC tissue [32]. One study,
reporting high serum CgA values in approximately half
patients with HCC [33].

Massironi and coworkers confirm the presence of
elevated plasma levels of CgA in both patients with chronic
liver disease [chronic hepatitis and liver cirrhosis (LC) and
those with hepatocellular carcinoma (HCC). Though HCC
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showed the highest levels of CgA, up to 30 times the upper
limit of normal [19]. This finding suggests that
determination of CgA serum values is useful in monitoring
patients with cirrhosis of the liver for early detection of
HCC.

In the current study, the results revealed that, levels of
laminin were significantly higher in group Il (HCC patients)
when compared to group | (control subjects) (p<0.0001).
This is consistent with Gao and his colleagues who reported
that, serum laminin concentration is increased in metastatic
cancer of different origins such as melanoma, gastric
adenocarcinoma, hepatocellular carcinoma, colorectal
cancer and epithelial ovarian tumor [34].

In concomitant with the results, another experimental
study which reported that values of serum laminin and
galectin-3 in HCC rats were significantly higher than those
in normal rats [35].

Moreover, Catarino and coworkers who reported that the
mean serum laminin values were significantly higher in
patients with cirrhosis than in individuals from the control
group [36]. Data from many studies reported that serum
laminin concentrations increase in chronic liver disease [18,
37, 38]. In addition, other searchers reported that laminin
concentrations increase in early stages of chronic liver
disease and the highest concentrations were in active
cirrhosis and chronic active hepatitis [39, 36].

Moreover, many other studies whoreported that patients
with higher stages of liver fibrosis had higher serum laminin
(Ln) concentration [40, 41, 42]. Neves and coworkers
proved that the increased serum laminin concentration has
been related to hepatic fibrosis and liver function in both
human and experimental studies [43].

In addition, Ratziu and coworkers who reported that
laminin determination could be used for the screening of
patients to be submitted to a liver biopsy, since it presents a
better performance than the criteria usually used to indicate a
biopsy for these patients [44]. Also, another study had
proposed laminin serum concentrations as a sensitive
screening test for hepatic fibrosis and portal hypertension in
chronic hepatitis C [45].

The elevation of plasma laminin concentrations in HCC
patients might be explained by the formation of basement
membranes in the hepatic sinusoids [36]. As, Smedsrod and
coworkers reported that the increased production of laminin
in the liver, and lack of degradation of this protein by liver
endothelial cells should also be considered [46]. Apart from
an increase in tissue deposition or turnover, there would be a
decrease in the liver’s ability to degrade this protein. With
the development of anti-laminin antibodies, directed against
the laminin P1 portion, increased levels of this circulating
protein were observed in the more advanced stages of
fibrosis in patients with hepatic disease [47].

The results revealed that plasma CgA was significantly
higher in group Il (HCC patients) when compared to group |
(controls) (P< 0.0001).

These results are consistent with other study which
reported that the HCC patients showed a significant increase

in CgA (p<0.001) compared to controls [48].

The results were in agreement with the results obtained
from Salama and others, and Spadaro and coworkers who
reported a statistically significant elevation of CgA serum
levels in cirrhotic patients when compared to healthy
subjects (P< 0.001). Data from other researchers reported
that elevated levels of plasma CgA are found in cirrhotic
patients [19]. The fact that plasma CgA levels are higher than
normal in the early status of chronic liver disease suggests
this protein could be secreted through an activation of
endocrine cells during hepatitis and not necessary reflect
reduced CgA catabolism due to progressive hepatocellular
failure [19]. Moreover, Leone and his colleagues reported
elevated CgA serum values in 43% of patients with cirrhosis
and superimposed HCC suggesting that raising CgA levels,
likely due to a neuroendocrine component of the tumor,
might be a useful prognostic marker for HCC in cirrhotic
patients [33]. However, high serum CgA values are also
found in patients with hepatic failure, CRF and CHF,
possibly because of inadequate hepatic metabolization,
reduced renal elimination and neuroendocrine activation
[18].

Circulating CgA levels in HCC patients could reflect CgA
expression in HCC tissues [50], however elevated levels of
plasma CgA are found also in HCC-free cirrhotic patients, as
expression of the endocrine phenotype of both cirrhotic and
HCC cells, following histologic [51] and scintigraphic
demonstration of somatostatin receptors on liver cell
membranes [52].

HCC group (Group Il ) had higher level of ALT, AST,
GGT, albumin and bilirubin compared to controls with
statistically highly significant difference (p<0.0001).AFP
was higher among group Il compared to group | with
statistically significant difference ( p=0.009) .

This is consistent with another study which reported that
there was a statistically highly significant elevation of serum
AFP (P<0.001) in HCC group when compared to control
group [53]. Moreover, Lin Zhou and others, who reported
that, serum alpha fetoprotein (AFP) is widely used as a tumor
marker in detecting patients with hepatocellular carcinoma,
and has been proven to have capability of prefiguring the
prognosis [54]. In addition, another study reported that,
testing for AFP serum levels is a useful tool for early
detection and diagnosis of HCC [55].

This study also showed that GGT had significantly higher
mean level in group Il when compared to group | (p<0.0001),
The result in agreement with Forns and coworkers who
reported that GGT is a marker of liver fibrosis and its
prognostic value was independent from the bilirubin and
transaminase levels [56]. Increased GGT values may be
explained by HCC causes bile duct damage and steatosis.
Bile duct lesions can partially explain increased GGT values
and it appears that patients with bile duct lesions have
significantly higher fibrosis scores [57].

In the current study, plasma laminin and Chromogranin A
were significantly positively correlated with GGT in HCC
patients (P<0.001). This may be explained by the presence of
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fibrosis in HCC patients, which is associated with increased
serum GGT and this is consistent with a study which
reported that GGT is a marker of liver fibrosis and its
prognostic value was independent from the bilirubin and
transaminases levels [56].

In the current study, plasma laminin and Chromogranin A
were positively significantly correlated with each other
(p < 0.0001). Cales and coworkers reported that a single
marker cannot be as efficient as a combination of markers in
predicting significant liver fibrosis [30].

In the current study Chromogranin A was found to be
non-significantly correlated with AFP. These results are
consistent with other studies which reported that no
significant correlation was found between AFP values and
CgA values in patients with a cirrhosis (P=0.50) [18, 49]
Furthermore, Spadaro and co-workers reported that values
of AFP were not correlated with CgA values. Therefore,
when AFP is normal or <200 ng/mL and in the presence of
suspicious clinical, laboratory and/or imaging signs of HCC,
the evaluation of CgA levels becomes of particular
importance in the follow-up of chronic liver disease patients
[18].

These results were in disagreement with the results
obtained from Massironi and others who reported that CgA
and AFP levels correlated significantly in the whole group of
patients with chronic liver disease (p < 0.0001) [19]. In the
present study, by using a cut-off point =1065 ng/ml of
laminin the validity of plasma laminin as a predictor for HCC
patients showed a sensitivity of 100%, a specificity of 100%,
positive predictive value of 100%, negative predictive value
of 100% and overall accuracy value of 100% for the
diagnosis of hepatocellular carcinoma. Mosa and other
researchers reported that by using a cut-off point=48U/L for
Laminin, sensitivity for diagnosing fibrosis was found to be
88%, specificity=63.6% and accuracy=80.6% [58].

These results are consistent with another study which
reported that as regarding serum laminin concentrations in
patients with liver fibrosis, the sensitivity was 96.8%, the
specificity was 80%, the positive predictive value was 93.7%,
the negative predictive value was 88.8% [41]. Laminin
presented the best diagnostic performance, with 87%
accuracy [59].

Furthermore, other researchers reported that for serum
laminin in cirrhotic group values higher than 2.25 pg/ml, the
diagnostic sensitivity was 100% and the specificity 73% and
ROC curve analysis showed that the area under the curve of
serum laminin was 0.967 (P < 0.01) [36].

In the present study, the diagnostic performance of plasma
chromogranin A showed a sensitivity of 100%, a specificity
of 100%, positive predictive value of 100%, negative
predictive value of 100% and overall accuracy value of
100% for the diagnosis of HCC. ROC curve was performed
to show the diagnostic value of chromogranin in diagnosis of
HCC patients taking a cutoff level 106 ng/ml.

These results are consistent with Spadaro and coworkers
who determine the sensitivity and the specificity for HCC
detection, they constructed a range of CgA values in HCC

and assumed as cut-off in the lower value of the range (250
ng/mL). This cut-off appears to have a good sensitivity and
specificity, respectively 61% and 82%, for detection of HCC
in patients with liver cirrhosis [18]. Other researchers
reported that when using the ROC curve to improve the
specificity and sensitivity of Cg-A, the cutoff value of 16.75
nmol/l yielded a sensitivity and specificity of 66.7% and
80% respectively (best cutoff). The are a under the curve
(AUC) for Cg-A was 0.851 [49]. Moreover, Spadaro and
coworkers concluded that a follow-up of CgA serum values
after treatment of HCC is recommended in order to define
the utility of the marker for the detection of recurrent tumor
[18].

5. Conclusions

Usage of liver biopsies has several technical limitations
and complications. Combination of markers are of great
value not only in patients at risk for liver biopsy, but also as a
part of the assessment of patients with chronic liver disease,
avoiding the invasive methods. Laminin and CgA represent
useful diagnostic as well as prognostic biomarkers for liver
cirrhosis and HCC.

REFERENCES

[1] Gomaa Al, Khan SA, Toledano MB, Waked I, Taylor-
Robinson  SD.  (2008):  Hepatocellular  carcinoma:
Epidemiology, risk factors and pathogenesis. World J
Gastroenterol; 14(27): 4300-4308.

[2] Bosch FX, Ribes J, Diaz M, Cleries R (2004): Primary liver
cancer: worldwide incidence and trends. Gastroenterology;
127: S5-S16.

[3] Bruix J and Llovet JM (2002): Prognostic prediction and
treatment strategy in hepatocellular carcinoma. Hepatology,
35(3): 519-524.

[4] SEl-Zayadi AR, Badran HM, Barakat EM, Attia Mel-D,
Shawky S, Mohamed MK, Selim O, Saeid A (2005):
Hepatocellular carcinoma in Egypt: a single center study over
a decade. World J Gastroenterol; 11: 5193-5198.

[5] Sherman M (2001): Alphafetoprotein: an obituary. J.Hepatol.,
34(4): 603-605.

[6] Yao DF,Jiang DR, Huang ZW, Lu JX, Tao QY, Yu ZJ, et al.
(2000): Abnormal expression of hepatoma specific
y-glutamyl transferase and alteration of y-glutamyl
transferase gene methylation status in patients with
hepatocellular carcinoma. Cancer; 88: 761-769.

[7] Bruix J, Sherman M, Liovet J M. (2001): Clinical
management of  hepatocellular  carcinoma.Conclusion
Barcelona 2000 EASL conference. European association for
the study of the liver. J. hepatol.; 35: 421-430.

[8] Rosa H. and Parise E. R. (2008): Is there a place for serum
laminin determination in patients with liver disease and
cancer? World J Gastroenterol. 2008 June 21; 14(23):
3628-3632.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Spadaro%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Spadaro%20A%5Bauth%5D

30

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Wafaa Mohi El-Deen Abd El-Fatah et al.:
Serum Markers of Liver Fibrosis in Hepatocellular Carcinoma

Aumailley M, Smyth N. (1998): The role of laminins in
basement membrane function. J Anat. 1998; 193(Pt 1):1-21.

Bianchi FB, Biagini G, Ballardini G, Cenacchi G, Faccani A,
Pisi E, Laschi R, Liotta L, Garbisa S. (1984): Basement
membrane production by hepatocytes in chronic liver disease.
Hepatology, 4: 1167-1172.

Giannelli G. and Antonaci S. (2001): Biological and clinical
relevance of laminin-5 in cancer. Clin. Exp. Metastasis, 18:
439-443.

Mohamadnejad, M., Montazeri, G., Fazlollahi, A., Zamani, F.,
Nasiri, J., Nobakht, H., Forouzanfar, M.H. (2006):
Noninvasive markers of liver fibrosis and inflammation in
chronic hepatitis B-virus related liverdisease. Am. J.
Gastroenterol., 101(11): 2537-45.

ShenY., ShiG., HuangC.,Zhu X., ChenS., SunH., Zhou
J ., and Fan J.(2015): Prediction of Post-Operative Liver
Dysfunction by Serum Markers of Liver Fibrosis in
Hepatocellular Carcinoma PLoS One. 2015; 10 (10):

El-Mezayen HA, Habib S, Marzok HF, Saad MH., (2015):
Diagnostic performance of collagen 1V and laminin for the
prediction of fibrosis and cirrhosis in chronic hepatitis C
patients: a multicenter study. European journal of
gastroenterology & hepatology. 2015;27(4):378-85.PL0S
One. 2015; 10(10):

Rochlitz C, Hasslacher C, Brocks DG, Herrmann R., (1987):
Serum concentration of laminin, and course of the disease in
patients with various malignancies. J Clin Oncol. 1987; 5:
1424-1429.

Lebensztejn DM, Skiba E, Sobaniec-Lotowska ME,
Kaczmarski M., (2007): Serum hyaluronan and laminin level
in children with chronic hepatitis B during long-term
lamivudine treatment. Hepatogastroenterology. 2007; 54:
834-838.

Zhao M, Laissue JA, Zimmermann A., (1993):
"Neuroendocrine”  differentiation  in  hepatocellular
carcinomas (HCC): immunohistochemical reactivity is

related to distinct tumor cell types, but not to tumor grade.
Histol Histopathol. 1993; 8: 617-26.

Spadaro A., Ajello A., Morace C., Zirilli A., D’arrigo G.,
Luigiano C., Martino F., Bene A, Migliorato D., Turiano S.,
FerratiO. and Freni M.A., (2005): Serum chromogranin-A in
hepatocellular carcinoma: Diagnostic utility and limits World
J Gastroenterol. 2005 April 7; 11(13): 1987-1990.

Massironi S, Fraquelli M, Paggi S, et al. (2008):
Chromogranin A levels in chronic liver disease and
hepatocellular carcinoma. Digestive and Liver Disease 41:
31-35.

Reitman S, Frankel S (1957): A colorimetric method for the
determination of serum glutamic oxalacetic and glutamic
pyruvic transaminases. Amer J Clin Pathol., 28: 56-63.

Beleta J, Gella FJ (1990): M_etodo recomendado para la
determinacion enrutina de la concentaci_on catalitica de la
y-glutamiltransferasa en suerosangu_ineo humano. Quim
Clin., 9: 58-61.

Malloy H, et al. (1937): The determination of bilirubin with
the photoelectric colorimeter. J Biol Chem., 112(2): 481-491.

Rodkey FL (1965): Direct Spectrophotometric Determination

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

Laminin and Chromogranin A as

of Albumin in Human Serum. Clin Chem., 11: 478-487.

Katayama M., Kamihagi K., Hirai S., Kurome T., Murakami
K., Hino F., and Kato I. (1992):Urinary laminin fragments as
a tumour marker potentially reflecting basement membrane
destruction. Br J Cancer. ; 65(4): 509-514.

Pirkar RA, Pont J, Pohni R, et al. (1998): Usefulness of
Chromogranin A as a marker for detection of relapses of
carcinoids tumours. Clin Chem Lab Med., 36: 837-40.

Li D, Mallory T, Satomura S (2001): AFP; a new generation
of tumer marker for hepatocllular carcinoma. Clin Chem Acta
313:15-9.

Miller C. M. and Knapp R. G.: Clinical epidemiology and
biostatistics, published by Williams & Wilkins, Maryland: 3"
edition 1992

Campbell, M.S. and Reddy, K.R. (2004): The evolving role of
Liver biopsy. Aliment. Pharmacol. Ther., 20: 249-59. Can. J.
Gastroenterol., 21(9):589-95.

Bedossa, P., Dargere, D., Paradis, V. (2003): Sampling
variability of liver fibrosis in chronic hepatitis C. Hepatology
38: 1449-57

Cales, P., Oberti, F., Michalak, S. (2005): A novel panel of
blood markers to assess the degree of liver fibrosis.
Hepatology 42: 1373-81.

31.Berretta M, Cappellani A, Lleshi A, Di Vita M, Lo Menzo
E, Bearz A, Galvano F, Spina M, Malaguarnera M, Tirelli U,
Berretta S. The role of diet in gastric cancer: still an open
question. Front Biosci. 2012; 17: 1640-7.

Nakajima K, Sakurai A, Katai M, Yajima H, Mori J, Katakura
M, Tsuchiya S, Hashizume K. Chromogranin A expression in
hepatocellular carcinoma in a patient with germline MEN1
gene mutation. Intern Med. 2000;39:20-24

Leone N, Pellicano R, Brunello F, Rizzetto M, Ponzetto A.
Elevated serum chromogranin A in patients with
hepatocellular carcinoma. Clin Exp Med. 2002; 2: 119-123.

Gao ZL, Zhang C, Du GY, et al. (2007): Clinical significance
of changes in tumor markers, extracellular matrix, MMP-9
and VEGF in patients with gastric carcinoma.
Hepatogastroenterology 54:1591-1595.

Wang Jingyu, Xu Xiaoyuan, Jia Jinghui, et al (2009):
Expressions of serum laminin and galectin-3 in rats with
hepatocellular carcinoma. Clinical Medicine of China, CNKI
journal. Infectious Disease Information.

Catarino RM, Lopes JD, Forones NM, Parise ER (2005):
Laminin concentration in ascites of patients with hepatic
cirrhosis and peritoneal carcinomatosis. Braz J Med Biol Res;
38: 271-276.

Santos, V.N., Leite-Mor, M.M., Kondo, M., Martins, J.R.,
Nader, H., Lanzoni, V.P., E.R. Parise (2005): Serum laminin,
type IV collagen and hyaluronan as fibrosis markers in
non-alcoholic fatty liver disease. Braz.J. Med. Biol. Res.,
38:747-53.

Attallah AM, Toson EA, Shiha GE, et al. (2007): Evaluation
of serum procollagen aminoterminal propeptide 11, laminin,
and hydroxyproline as predictors of severe fibrosis in patients
with chronic hepatitis C. J Immunoassay Immunochem., 28:
199-211.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Shen%20Y%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20G%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20C%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhu%20X%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20H%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fan%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Katayama%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kamihagi%20K%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hirai%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kurome%20T%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Murakami%20K%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hino%20F%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kato%20I%5Bauth%5D

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

Clinical Medicine and Diagnostics 2016, 6(2): 21-31 31

Schneider M, Voss B, Hogemann B, et al. (1989): Evaluation
of serum laminin P1, procollagen-1ll peptides, and
N-acetyl-beta-glucosaminidase for monitoring the activity of
liver fibrosis. Hepatogastroenterology 36: 506-510.

Parsian H, Rahimipour A, Nouri M, Somi M H, Qujeq D,
Fard M K, Agcheli K. (2010): Serum Hyaluronic Acid and
Laminin as Biomarkers in Liver Fibrosis. J Gastrointestin
Liver Dis. Vol.19 No 2, 169-174.

Majidi G, Agcheli K, Fard MK, et al. (2009): Attenuation of
serum laminin concentrations upon treatment of chronic
hepatitis. N Z J Med Lab Sci., 63(1): 12-17.

Annoni G, Colombo M, Cantaluppi MC, et al. (1989): Serum
type 1ll procollagen peptide and laminin (Lam-P1) detect
alcoholic hepatitis in chronic alcohol abusers. Hepatology 9:
693-697.

Neves, L.B., Catarino, R.M., Silva, M.R. & Parise, E.R.
(2003): Increased serum levels of laminin in the experimental
cirrhosis induced by carbon tetrachloride. Arquivos, de,
Gastroenterologia, 40:173-176.

Ratziu, V., Giral, P., Charlotte, F., Bruckert, E., Thibault, V.,
Theodorou, I., Khalil, L., Turpin, G. & Opolon, P. (2000):
Liver fibrosis in overweight patients. Gastroenterology 118:
1117-1123.

Korner, T., Kropf, J., Gressner, A.M. (1996): Serum laminin
anhyaluronan in liver cirrhosis: markers of progression with
high prognostic value. J. Hepatol., 25: 684-8.

Smedsrod B, Paulsson M, Johansson S (1989): Uptake and
degradation in vivo and in vitro of laminin and nidogen by rat
liver cells. Biochem J., 261: 37- 42.

Kropf J, Gressner AM, Tittor W. Logistic-regression model
for assessing portal hypertension by measuring hyaluronic

acid (hyaluronan) and laminin in serum. Clin Chem. 1991; 37:

30-35.

Biondi A., Malaguarnera G., Vacante M., Berretta M,
D’Agata V, Malaguarnera M., Basile F., Drago F., and
Bertino G Elevated serum levels of Chromogranin A in
hepatocellular carcinoma BMC Surg. 2012; 12(Suppl 1): S7.

Salama ZA, Hassan AN, Hassan MM, et al. (2008):
Evaluation of Serum Chromogranin-A as Non Invasive
Marker in Patients with Hepatocellular Carcinoma and Liver

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

Cirrhosis. Arab J Gastroenterol., 9(4): 106-111.

Nakajima K, Sakurai A, Katai M, et al. (2000): Chromogranin
A expression in hepatocellular carcinoma in a patient with
germline MEN1 gene mutation. Intern Med., 39: 20-4.

Reynaert H, Rombouts K, Vandermonde A, et al. (2004):
Expression of somatostatin receptors in normal and cirrhotic
human liver and in hepatocellular carcinoma. Gut 53:1180-9.

Dimitroulopoulos D, Xinopoulos D, Tsamakidis K, et al.
(2007): Long acting octreotide in the treatment of advanced
hepatocellular cancer and Over expression of somatostatin
receptors: randomized placebo-controlled trial. World J
Gastroenterol., 13: 3164-3170.

Gameel M, El Assaly N, Medany H, EI-Ashry N, Mostafa I,
Abd El Raof E, ElI-Rasky M. (2009): Evaluation of Tumor
Markers Panel in Detection of HCC in HCV Egyptian
Patients and its Correlation with AFP. Research Journal of
Medicine and Medical Sciences, 4(2): 402-410.

Lin Zhou, Jia Liu, Feng Luo (2006): Serum tumor markers for
detection of hepatocellular carcinoma. World J Gastroenterol,
February 28; 12(8): 1175-1181.

Oyunsuren T, Sanduijav R, Davaadorj D, Nansalmaa D
(2006): Hepatocellular carcinoma and its early detection by
AFP testing in Mongolia. Asian Pac J Cancer Prev.

Forns X, Ampurdanés S, Llovet JM, Aponte J, Quintd L,
Mart mez- Bauer E, Bruguera M, Sénchez-Tapias JM, Rodé&s J.
(2002): Identification of chronic hepatitis C patients without
hepatic fibrosis by a simple predictive model. Hepatology
36(4 Pt 1): 986-92.

Scheuer, P.J., Davies, S.E., Dhillon, AP (1996):
Histopathological aspects of viral hepatitis. J. Viral. Hepat ., 3:
277-283.

Mosa TE, Abd El-Maksoud MD, Saad A, Abo-Zeid MM.
(2010): Clinical significance of serum laminin and INR ratio
to diagnose fibrosis in patients with chronic active Hepatitis C.
International Journal of Integrative Biology; Vol. 9 (1):
31-36.

Rosa H, Parise ER (2008): Is there a place for serum laminin
determination in patients with liver disease and cancer?
World J Gastroenterol., 14(23): 3628-363.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Biondi%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Malaguarnera%20G%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vacante%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Berretta%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=D%26%23x02019%3BAgata%20V%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Malaguarnera%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Basile%20F%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Drago%20F%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bertino%20G%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bertino%20G%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bertino%20G%5Bauth%5D

