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Abstract

AIM

To investigate the clinical utility of serum annexin A2
(ANXA2) as a diagnostic marker for early hepatocellular
carcinoma (HCC).

METHODS

This study was performed in HCC Clinic of Ain Shams
University Hospitals, Cairo, Egypt and included: Group
1: Fifty patients with early stage HCC (Barcelona Clinic
Liver Cancer stage A); Group 2: Twenty five patients
with chronic liver disease; and Control Group: Fifteen
healthy, age- and sex-matched subjects who were
seronegative for viral hepatitis markers. The following
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laboratory investigations were done: Viral hepatitis
markers [hepatitis B surface antigen and hepatitis C
virus (HCV) antibodies], HCV RNA in HCV antibody-posi-
tive patients, serum alpha fetoprotein (AFP), and serum
ANXA2 levels.

RESULTS

In this study, 88% of HCC patients (7 = 44) were HCV-
positive, while HBV infection represented only 8% of all
HCC patients (7 = 4); and two patients were negative
for both viral markers. A highly significant difference
was found between patients with HCC and chronic liver
disease as well as controls with regard to serum ANXA2
levels (130, IQR 15-240; 15, IQR 15-17; and 17, IQR
15-30 ng/mL, respectively). The area under the curve
of ANXA2 was 0.865; the cut-off value was established
to be 18 ng/mL with a diagnostic sensitivity of 74% and
a specificity of 88%, while the sensitivity and specificity
of AFP at the cut-off value of 200 ng/dL were 20% and
100%, respectively.

CONCLUSION
Serum ANXA2 may serve as a biomarker for the early
detection of HCC.

Key words: Hepatocellular carcinoma; Hepatitis C virus;
Annexin A2; Alpha-fetoprotein; Tumor markers

© The Author(s) 2017. Published by Baishideng Publishing
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Core tip: Thirty percent of hepatocellular carcinoma
(HCC) patients present with normal serum alpha feto-
protein, which highlights the need for new biomarkers
for HCC. In the present study, a highly significant diffe-
rence was observed among patients with HCC and
chronic liver disease as well as controls with regard to
serum annexin A2 (ANXAZ2) levels (130, IQR 15-240; 15,
IQR 15-17; and 17, IQR 15-30 ng/mL, respectively). The
area under the curve of ANXA2 was 0.865; the cut-off
value was 18 ng/mL with a diagnostic sensitivity of 74%
and specificity of 88%. Thus, ANXA2 may serve as a
useful biomarker for the early detection of HCC.

Shaker MK, Abdel Fattah HI, Sabbour GS, Montasser IF,
Abdelhakam SM, El Hadidy E, Yousry R, El Dorry AK. Annexin
A2 as a biomarker for hepatocellular carcinoma in Egyptian
patients. World J Hepatol 2017; 9(9): 469-476 Available from:
URL: http://www.wjgnet.com/1948-5182/full/v9/i19/469.htm
DOIL: http://dx.doi.org/10.4254/wjh.v9.19.469

INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most com-
mon malignancies worldwide. According to the National
Institute of Cancer in Egypt, HCC is considered one of the
commonest malignancies in Egypt as a result of the high
prevalence of hepatitis B and C infections, since these
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represent approximately 45.3% of all new cases of this
type of cancer''l.

Because of the asymptomatic nature of early HCC
as well as the lack of its effective screening strategies;
most patients (> 80%) present with an overt advanced
disease™. Approximately 30% of HCC cases with normal
serum alpha fetoprotein (AFP) levels are diagnosed
before the appearance of clinical manifestations, and this
highlights the need for new and early reliable biomarkers
for the detection of HCC™.

Annexins are a family of proteins that bind anionic
phospholipids in a calcium-dependent manner. Annexins
were first discovered in animal cells and were named for
their ability to “annex” or aggregate membranes. The
annexins are expressed in vertebrates (ANXA), inverte-
brates (ANXB), fungi and protozoa (ANXC), plants (ANXD)
and protists [e.g., algae (ANXE)]™*.,

Annexin A2 (ANXAZ2) is primarily expressed in human
endothelial cells, mononuclear cells, macrophages, ma-
rrow cells and some tumor cells®®, Moreover, ANXA2 is
an inducible, calcium-dependent phospholipid-binding
protein that is overexpressed in a variety of human
malignancies and has emerged as an attractive candidate
receptor for increased plasmin generation on the tumor
cell surface!”. It plays multiple roles in the regulation of
cellular functions including angiogenesis, proliferation,
apoptosis, cell migration, invasion and adhesion®*',

ANXA2 is almost undetectable in the normal liver and
in chronic hepatitis tissues, while it is highly expressed in
HCC™: moreover, serum levels of ANXA2 are elevated in
patients with early stage HCC who are AFP-negative!'!.
ANXA2 was reported to promote HCC metastasis and
invasion through its interaction with HAb18G/CD147 (a
member of the immunoglobulin family of proteins)®.
Nevertheless, the importance of the change in serum
levels of ANXA2 in the early stages of HCC has yet to be
elucidated.

This study aimed to determine the clinical utility of
the serum level of ANXA2 as a diagnostic biomarker of
HCC and to correlate its level with that of AFP.

MATERIALS AND METHODS

This prospective case control study was conducted at the
HCC dlinic, Departments of Tropical Medicine and Clinical
Pathology; Ain Shams University Hospitals (Cairo, Egypt),
after approval from the Research and Ethics Committee
of Ain Shams University was obtained in accordance with
local research governance requirements. This study was
performed in accordance with the 1964 Declaration of
Helsinki and all subsequent revisions.

This study included two patient groups. Group 1:
Fifty patients with early stage HCC on top of chronic
liver disease (CLD) Child-Pugh class A and B. They were
diagnosed according to the Barcelona Clinic Liver Cancer
(BCLC) staging system (BCLC A)**; and Group 2: Twenty-
five patients with CLD (without HCC), their diagnosis
was based on clinical, laboratory, and ultrasonographic
findings.
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CLD in this study represented patients with: (1)
persistent viral infection [hepatitis C virus (HCV) and/or
hepatitis B virus (HBV)] or affected liver functions for
more than 6 mo; and (2) ultrasound features suggestive
of CLD: Coarse liver echo-texture, dilated portal vein,
attenuated hepatic veins, splenomegaly and/or ascites.

Inclusion criteria for HCC group: (1) confirmed
diagnosis of HCC according to the European Association
for the Study of Liver Diseases'?; (2) rarly stage HCC
(Stage A) according to the BCLC staging system (single
or 3 nodules < 3 cm; Performance Status 0)'%; and (3)
informed consent from all participants before enroliment
in the study.

Exclusion criteria for HCC group: (1) intermediate
or advanced stage HCC as defined by the BCLC staging
system; (2) major vascular tumor invasion or meta-
stasis as confirmed by radiological imaging studies; (3)
patients with other suspected solid malignancies or liver
metastasis; and (4) other types of CLD as autoimmune
hepatitis.

In addition, fifteen age- and sex-matched healthy
persons were enrolled, constituting the control group.
The healthy controls were collected from the outpatient
clinics among those coming for pre-employment screen-
ings. Liver and systemic diseases were excluded by
history, physical examination, laboratory and radiologic
assessment.

All included patients and control subjects were
subjected to the following: (1) full medical history
and thorough clinical examination; and (2) laboratory
investigations included: Liver function tests to determine
the levels of aspartate aminotransferase, alanine amino-
transferase, serum bilirubin (total and conjugated),
serum albumin, and prothrombin time; viral markers
hepatitis B surface antigen, and HCV by enzyme linked
immunosorbent assay (ELISA) and detection of HCV
RNA by real-time polymerase chain reaction; detection of
the serum AFP level by electro-chemiluminescence; and
determination of the serum concentration of ANXA2 by
ELISA.

Samples

A total of 5 mL of venous blood was withdrawn from
each subject under complete aseptic conditions. Then, 1.8
mL was placed into sodium citrate (3.2%) tubes in a ratio
of 9:1 (blood: Citrate) for the PT assay. The remainder
of the blood was placed in sterile vacutainers with a clot
activator and was left to clot for 30 min. The serum was
then separated by centrifugation at 1000 x g for 15 min
and was divided into two aliquots: One aliquot was used
for the immediate routine liver function tests and serum
AFP detection, while the remaining portion of sera was
stored as an aliquot at -20 °C until future use (i.e., the
detection of the serum level of ANXA2). Frozen samples
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were allowed to thaw to room temperature just prior to
the analysis. Hemolyzed samples were discarded, and
repeated freezing and thawing was avoided.

Analytical methods

AFP: Quantitative determination of AFP was conducted
in an Immulite immunoassay auto analyzer using an AFP
kit supplied by DPC (DIAGNOSTICA Product Corporation,
Los Angeles, CA, United States). This assay is based on
an electro-chemiluminescence immunoassay technique.
The antigen (sample), a biotinylated monoclonal AFP-
specific antibody and a monoclonal AFP-specific anti-
body labeled with a ruthenium complex react to form a
sandwich complex. Streptavidin-coated microparticles
were added, and the complex was then bound to a solid
phase via the interaction of biotin and streptavidin. The
reaction mixture was aspirated into the measuring cell
where the microparticles were magnetically captured
onto the surface of the electrode. Unbound substances
were then removed with ProCell. The application of a
voltage to the electrode then induced chemiluminescent
emission, which was measured by a photomuiltiplier. The
results were determined via a calibration curve that was
specifically generated by 2-point calibration and a master
curve provided by the reagent barcode.

ANXA2 assay: This assay was performed with a com-
mercially available ELISA kit supplied by Glory Science
(Glory Science Co., Del Rio, TX, United States). This
assay employs a quantitative sandwich enzyme immu-
noassay technique. A monoclonal antibody specific for
ANXA2 is pre-coated onto a microplate. Standards and
samples are pipetted into the wells and any ANXA2 that
is present becomes bound by the immobilized antibody.
After any unbound substances are washed away, an
enzyme-linked monoclonal antibody specific for ANXA2
is added to the wells. Following a wash to remove any
unbound antibody-enzyme reagent, a substrate solution
is added to the wells and color develops in proportion to
the amount of ANXA2 bound in the initial step. The color
development is then stopped and the intensity of the
color is measured at 450 nm™?.,

Radiological investigations included abdominal
ultrasound and triphasic spiral abdominal computed
tomography (CT) to confirm the diagnosis and staging of
HCC.

Statistical analysis

IBM SPSS Statistics for Windows, Version 19.0 (IBM
Corp., Armonk, NY, United States) was used for the
data analysis. The quantitative variables were presented
as the mean and the standard deviation, while the
qualitative variables were presented as frequencies
and percentages. The values of skewed parameters
were expressed as the median and IQR (25"-75™).
An unpaired t test (t value) was used to compare a
quantitative variable between two independent groups
for parametric data, while a Mann-Whitney test (Z value)
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Table 1 Descriptive statistical data of the various parameters in the three studied groups'

Parameter HCC (n = 50) CLD (7 = 25) Control (7 = 15)
ALT (U/L) 43 (31-72.5)° 31 (22.5-41) 25 (17-29)*
AST (U/L) 60 (42.25-97.25) 45 (41-61.5)° 26 (21-35)°

PT (s) 13.8 £+1.53 16 £3.37 12+0.1

Alb (g/dL) 3.25+0.53 2.75+0.65 3.8+0.28
T.Bil (mg/dL) 1.33 (1-2.2) 2 (1.15-2.9) 0.8 (0.6-0.9)°
D.Bil (mg/dL) 0.55 (0.29-0.9)* 0.6 (0.4-1.3) 0.1 (0.1-0.2)°
AFP (ng/mL) 41.5 (8.4-191.25)° 8.5 (4.1-12.5) 3.1 (2.3-4.6)
ANXA2 (ng/mL) 130 (15-240) 15 (15-17) 17 (15-30)*

Values are given as the mean + SD; *Values are given as the median (IQR). HCC: Hepatocellular carcinoma; CLD: Chronic liver disease; ALT: Alanine
aminotransferase; AST: Aspartate aminotransferase; PT: Prothrombin time; INR: International normalized ratio; Alb: Albumin; T.Bil: Total bilirubin; D.Bil: Direct
bilirubin; AFP: Alpha-fetoprotein; ANXA2: Annexin A2; IQR: Interquartile range.

Table 2 Comparison of the different studied groups with regard to alpha-fetoprotein and annexin A2'

P HCC vs control CLD vs control HCC vs CLD
arameter Z value P value Z value P value Z value P value

AFP (ng/mL) -5.006 <0.01* 34 <0.01* -4.17 <0.01?

ANXA2 (ng/mL) 35 <0.01* -16 >0.05 48 <0.01?

'Wilcoxon Rank Sum test (non-parametric data); *Statistically significant difference. AFP: Alpha-fetoprotein; ANXA2: Annexin A2; HCC: Hepatocellular
carcinoma; CLD: Chronic liver disease.

was used instead of the t test to compare a quantitative CLD only (without HCC). All patients (100%) in this
variable between two independent groups when the data group were having HCV infection.
were non parametric (SD > 25% of mean). A ;° test Descriptive statistics of the different laboratory para-
(* value) was used to compare a qualitative variable meters in all of the patient groups and the controls are
between two independent groups. The Spearman shown in Table 1, Figures 1 and 2.

correlation test (rho value) was used to rank different Comparative statistics between various groups in
non parametric variables against each other, either terms of AFP and ANXA2 using the Wilcoxon Rank Sum
positively or inversely. test (non-parametric data) are shown in Table 2. In

A P value < 0.05 was considered significant. The regard to AFP, highly significant increases were observed
diagnostic accuracy of AFP and ANXA2 was determined in patients with HCC compared with patients with CLD
by a receiver operating characteristic (ROC) curve (P < 0.01) and compared with controls (P < 0.01). In
analysis, the area under the curve (AUC) and its 95% addition, the level of AFP was significantly higher in
confidence interval. The diagnostic cut-off, the related patients with CLD compared with the control group (P <
sensitivity and specificity, and the positive and negative 0.01). In regard to ANXA2, highly significant increases
predictive values (PPV, NPV) were also determined. were observed in patients with HCC compared with

The statistical methods of this study were reviewed patients with CLD (P < 0.01) and compared with controls
by Ahmed Mohamed Kamal, consultant in Biostatistics, (P < 0.01). However, a non-significant difference was
Ain Shams University; Cairo, Egypt. observed between patients with CLD and controls with
respect to ANXA2 (P > 0.05).

The correlation analysis between ANXA2 and AFP in
RESULTS both HCC (r = 0.22; P = 0.124) and CLD (r = 0.28; P =
The demographic features of the included population 0.173) patients using Spearman’s rank correlation test
were as follows: 33 males (66%) and 17 females revealed no statistically significant differences.

(34%) with an age range from 28 to 62 years in Group ROC curve analysis was performed to assess the
1 and 13 males (52%) and 12 (48%) females with an diagnostic performance of AFP and ANXA2 in the dis-
age range from 22 to 68 years in Group 2. The control crimination of patients with HCC from those with CLD.
group included 15 healthy subjects (11 males and 4 This analysis revealed that the best cut-off value for AFP
females) with an age range between 22 and 60 years. was 19.8 ng/mL, with a diagnostic sensitivity of 70%, a

Group 1 included 50 patients with early stage HCC specificity of 96%, a PPV of 97.2%, a NPV of 61.5% and
on top of CLD. Among them, 44 patients (88%) were an efficacy of 78.7%. While the sensitivity and specificity
HCV-positive, 4 patients (8%) had HBV infection and of AFP at the cut-off value 200 ng/mL (the standard cut-
two patients (4%) were negative for both viral markers off value used to diagnose HCC) was 20% and 100%,
and were diagnosed as cryptogenic cirrhosis. respectively, and the PPV was 100% and the NPV was

Group 2 (CLD group) included 25 patients with 50%. The best cut-off value for ANXA2 was 18 ng/mL,
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Figure 1 Box-plot diagram that shows the annexin A2 level in the three
groups. HCC: Hepatocellular carcinoma.
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Figure 2 Box-plot diagram shows the alpha-fetoprotein level in the three
groups. AFP: Alpha-fetoprotein; HCC: Hepatocellular carcinoma.

the diagnostic sensitivity was 74%, the specificity was
88%, the PPV was 92.5%, the NPV was 62.9% and the
efficacy was 78.7% (Figure 3 and Table 3).

DISCUSSION

HCC is the fifth most common cancer and is the third
leading cause of cancer death worldwide™®. Unlike other
solid malignancies, the coexistence of inflammation
and cirrhosis makes an early diagnosis and prognostic
assessment of HCC much more difficult™. In addition,
the conventional tests of hepatic function do not dis-
tinguish HCC from cirrhosis, and thus they contribute
little to the diagnosis of such tumor*®’,

Detection of circulating markers is the most effective
method because it is simple, accurate and cost-effec-
tive, but no ideal biomarker has been found thus far'”’.
For this reason, early diagnosis of HCC is critical to
ensure a good prognosis. Worldwide, ongoing and con-
tinuous studies will determine and evaluate sensitive
and specific new diagnostic markers for HCC.

The imaging-based diagnosis of small tumors is
relatively inaccurate, as cirrhotic and dysplastic nodules
can resemble HCC, and hence, a given imaging modality
cannot always differentiate between benign hepatic
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Figure 3 Receiver operating characteristic curve analysis shows the
diagnostic performance of alpha-fetoprotein and annexin A2 in the
discrimination of patients with hepatocellular carcinoma from those with
chronic liver disease. AFP: Alpha-fetoprotein; NDL: Non-discriminating line
(Diagonal line).

lesions and HCC; as a result, early and small lesions
might be overlooked"”.

Since AFP was discovered in the serum of individuals
with HCC in 1964, it has been regarded as the most
useful serum protein marker for patients at risk for HCC.
However, its sensitivity for the detection of HCC ranges
between 25%-60%, and its specificity is also low since
serum AFP can also be detected in patients with cirrhosis
(11%-47%) and chronic hepatitis (15%-58%)™), In
addition, highly and poorly differentiated HCC cells usually
produce little AFP in contrast to the high levels that are
synthesized by moderately differentiated HCC cells™®,
Therefore, the positive rate of AFP in the diagnosis of
HCC is generally only 60%-70%. The availability of a
more sensitive serological marker that distinguishes
between HCC and benign hepatic lesions would therefore
be very useful and essential for early and specific
diagnosis™. Unfortunately, surveillance programs are
hindered by the poor performance of the commonly used
serum markers, namely AFP®, even in combination with
abdominal ultrasound. A great effort has been put forth
and continues to be applied in the search for better HCC
biomarkers.

ANXA2 is a 36-kDa calcium and phospholipid binding
cytoskeletal protein of the Annexin superfamily that is
localized to the extracellular surface of endothelial cells
and various types of tumor cells®!!, Many reports have
shown that ANXA2 is differentially expressed between
normal and malignant tissues and is potentially involved in
tumor progression™. The increased expression of ANXA2
was reported in cancers of the breast, liver, prostate and
pancreas. ANXA2 has also been demonstrated to play a
role in processes that are essential for cancer metastasis,
such as tumor cell migration, invasion, and adhesion®..

The purpose of this study was to determine the
clinical utility of the serum level of ANXA2 as a diagnostic
marker of HCC and to correlate its level with that of
alpha fetoprotein, which is currently the most widely
used marker for HCC.

Our study revealed that 88% of patients with HCC
were HCV-positive, while only 8% of patients with
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Table 3 Diagnostic performance of serum alpha-fetoprotein and annexin A2 in the discrimination of patients with hepatocellular

carcinoma from those with chronic liver disease

Variable Cut-off Sn (%) Sp (%) NPV (%) PPV (%) Efficacy
AFP (ng/mL) 19.8 70 96 61.5 97.2 78.7
ANXA2 (ng/mL) 18 74 88 629 925 78.7

AFP: Alpha-fetoprotein; ANXA2: Annexin A2; Sn: Sensitivity; Sp: Specificity; NPV: Negative predictive value; PPV: Positive predictive value.

HCC were HBV-positive. This was in agreement with
the results of El-Serag'®, Zidan et al** and Zekri et
al®" and reflects the close relationship between HCV
and HCC. The prevalence of HCV infection in Egypt is
high and its percentage in patients who develop HCC
is higher than that in patients in other countries®®**,

Our results revealed highly significant increases in
the levels of AFP in patients with HCC compared with
patients with CLD and subjects in the control group; this
result was in agreement with that of El-Tayeh et a/*”’
and Awadallah et a/*®. They explained their results by
an increase in the selective transcriptional activation of
the AFP gene in malignant hepatocytes, which resulted
in the increased secretion of AFP during the develop-
ment of HCC.

Additionally, a highly statistically significant diffe-
rence was observed between patients with CLD and
control subjects with respect to AFP; this was in agree-
ment with the result of Page et ai*, who declared that
one of the limitations in the use of AFP for the diagnosis
of HCC is its increase in patients who have hepatitis and
CLD but who do not have HCC. El-Serag””, stated that
hepatic injury and regeneration alone (such as during
active hepatitis C virus infection) can increase the serum
levels of AFP in patients who do not have HCC. In 2011,
AASLD guidelines®®’ omitted AFP from the algorithm for
surveillance and diagnosis of HCC.

By contrast, we found that ANXA2 levels were highly
and significantly increased in patients with HCC compared
with the levels in patients with CLD and in controls;
however, no statistical significance was found between
patients with CLD and the controls with respect to ANXA2
expression. This was in agreement with that of Zhang et
al®, Liu et af*®, Ibrahim et a*® and Wang and Lin".,

This was explained by Zhang et a/'® who stated
that the ANXA2 gene is up-regulated in HBV- and/or
HCV-associated HCC. In addition, Mohammad et al*Z,
stated that ANXA2 is rarely detected in either normal
or chronic hepatic tissues but is over expressed at both
the mRNA and protein levels in tumor and non-tumor
regions of HCC (primarily localized within cancer cells).

It has been shown that the increased ANXA2 in
HCC featured phosphorylation of its tyrosine residues.
Interestingly, the tyrosine phosphorylation of ANXA2 was
detected in HCC but not in cirrhotic tissue. These data
suggest that tyrosine phosphorylation is an important
event in hepatocarcinogenesis. It has been reported
that ANXA2 is an excellent substrate for Src kinase.
Mohammad et al*® reported that the level of Src kinase
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activity in HCC is higher than that in cirrhotic tissues.
These data suggest that ANXA2 in HCC may be tyrosine-
phosphorylated via the elevated tyrosine kinase activity
of Src or other kinases, and that increased levels of
ANXA2 and the phosphorylation of its tyrosine residues
may be related to human hepatocarcinogenesis.

The present study revealed no significant correlation
between ANXA2 and AFP in either the CLD or the HCC
group; this agrees with the study by Sun et a/*®.,

The clinical utility of AFP and ANXAZ2 in the dis-
crimination of patients with HCC from those with CLD
was assessed by ROC curve analysis. This revealed
that the best diagnostic cut-off value of AFP for the
discrimination of patients with HCC from those with
CLD was 19.8 ng/mL. This had a diagnostic sensitivity
of 70%, a specificity of 96%, a PPV of 97.2%, a NPV
of 61.5% and an efficacy of 78.7% (AUC = 0.822). In
regards to ANXA2, the best cut-off value was 18 ng/mL.
This had a diagnostic sensitivity of 74%, a specificity
of 88%, a PPV of 92.5%, a NPV of 62.9% and an
efficacy of 78.7% (AUC = 0.873). In accordance with
our results, Ibrahim et a/*® found that the AUC for AFP
was 0.84 and that for ANXA2 was 0.89. In another
Egyptian study, AUC for ANXA2 was 0.910 (95%CI:
0.84-0.97). Combining both ANXA2 and AFP increased
the diagnostic efficiency (98% specificity and 97.6%
PPV)&3,

In conclusion, our data show that the serum level of
ANXA2 might be a good biomarker for the early detection
of HCC since it had a higher sensitivity, specificity, and
positive and negative predictive values than AFP. ANXA2
could differentiate between HCC and CLD since we found
that the levels of ANXA2 were significantly higher in
patients with HCC than in CLD patients and in controls.
An in-depth analysis of the dynamic changes in serum
ANXA2 in both normal and disease conditions as well as
a future trial that includes a larger number of patients are
emphasized.
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serum alpha fetoprotein (AFP), and therefore, this highlights the need for new
biomarkers for HCC.

Research frontiers

This research study was conducted at the HCC clinic, Ain Shams University
Hospitals, Faculty of Medicine, Cairo, Egypt to investigate the potential role of
annexin A2 (ANXA2) as a new biomarker for HCC. Compared with AFP, the results
were encouraging. A future trial that involves a larger number of patients and
the combination of both markers to increase the diagnostic accuracy is strongly
recommended.

Innovations and breakthroughs

The literature suggests a benefit for ANXA2 as a potential tumor marker for
HCC. The current trial adds that the level of ANXAZ2 in patients with chronic liver
disease and healthy controls was significantly lower than that in patients with
HCC.

Applications

The authors’ data show that the serum level of ANXA2 might be a good
marker for HCC because it has a higher sensitivity, specificity, and positive
and negative predictive values than AFP. ANXA2 may serve as a marker for
the early detection of HCC and for the differential diagnosis between HCC and
CLD because they found that the levels of ANXA2 were significantly higher
in patients with HCC than in patients with CLD and in controls. An in-depth
analysis of the dynamic changes in serum ANXA2 in both normal and disease
conditions is therefore warranted.

Terminology

ANXA2 is an inducible, calcium-dependent phospholipid-binding protein that
is overexpressed in a variety of human malignancies and has emerged as an
attractive candidate receptor for increased plasmin generation on the tumor cell
surface. It plays multiple roles in the cellular angiogenesis, proliferation, apoptosis,
cell migration, invasion and adhesion.

Peer-review

The authors prospective case control study investigated 50 early stage HCC, 25
CLD and 15 healthy age-, sex- matched subjects with seronegative viral markers
of hepatitis and normal liver function. AFP and ANXA2 were measured from each
subject. Authors concluded that ANXA2 at cut-off value of 18 ng/mL was a good
diagnostic marker for early HCC.
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