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Background and study aim: Cirrhosis is
considered a risk factor for developing
hepatocellular carcinoma. Hepatitis C
virus infection is one of the important
causes of the development of cirrhosis
and hepatocellular carcinoma. Annexin
A5 is one of the annexin groups, one of
the cellular proteins used as a marker for
apoptosis, by its ability to bind to the
phosphatidylserine at the cell membrane.
It is involved in many studies for its role
in the development of tumors and various
cancers. This study is to evaluate Annexin
Ab5's role as a diagnostic biomarker for
HCC in HCV-induced cirrhotic patients.

Patients and Methods:  This study
involved 60 cirrhotic patients due to HCV

divided into a group having hepatocellular
carcinoma (HCC) (n=30) and a group
with no HCC (n=30) and 20 health
volunteers as a group of control. Annexin
A5 was detected using the ELISA
technique. The full details regarding
Annexin A5 levels in these groups were
discussed.

Results: Cirrhotic patients with HCC
were higher in Annexin A5 serum level
(12.553+£3.962) than cirrhotic patients
without HCC (6.040+1.227) and control
group (5.014+0.901).

Conclusion: Annexin A5 serum level
could be useful as a marker for HCC in
cirrhosis due to HCV .

INTRODUCTION

Hepatocellular carcinoma (HCC) is
considered one of the most common
cancers all over the world moreover
epidemiologic studies showed that
HCC is termed the fifth in men and
the seventh in women most common
in malignancy and the sixth cancer
causing death all over the world [1].
Hepatocellular  carcinoma (HCC)
caused death to about eight hundred
thousand people worldwide in 2018

[1].

Many studies reported that the
enlargement of the number of HCC
patients could be related to
advancement in the programs of
screening and diagnosis of cirrhotic
patients and their follow up moreover,
increasing the survival of cirrhotic
patients leads to more chances of
having HCC, and high incidence of
hepatitis C virus (HCV)
complications[2].

HCV infection causes cirrhosis in
(93%) Globally. For HCV virus
strains, 7 genotypes and 67 subtypes
are present. The infection causes
inflammation fibrosis leading to the
development of HCC. HCV protein
causes the Mutation and malignant
changes of the infected cells
moreover, slow progression to
cirrhosis-related HCC [3].

To decrease the high mortality rate
from HCC, There is an increase in the
demand for sensitive blood tests to
detect HCC early to facilitate early
treatment [4].

Annexins are proteins that are soluble
in water and are found in many tissues
in animals. Those proteins form ion
voltage channels by binding calcium
with phospholipids. These channels
are calcium-dependent [5]. They are
present in the signals of the cell,
apoptosis, more over control of
different inflammatory components,
like the cytokines. Annexin A5 is one
of the members of
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The annexin family with a molecular weight of
36 kDa which depends on binding to the Calcium
of the cell membrane [5].

Annexin A5 appears to be efficient in inhibition
of the inflammatory changes that happened in
apoptosis, Annexin-A5 is thought to act as a
powerful anti-inflammatory agent with high
selectivity to decrease inflammatory response
that happened in the apoptosis process [6].

AnxA5 arises from liver secretory cells, splenic
cells, myocardial tissue when injured,
endothelium of blood vessels, and cells of
smooth muscles. It binds to platelets, red blood
cells, and endothelial cells when it is in the
plasma [7]. Annexin A5 reflects the degree of
damage to the blood cells as it is also released
from apoptotic blood cells [7].

In patients with HCC, cirrhosis is mostly
prevalent [8]. About 80% of patients recently
diagnosed with HCC have preexisting cirrhosis.
Recent analysis showed that HCC occurrence
without preexisting cirrhosis is not common and
occurs specifically in 15% of people infected
with HBV [2].

An increase in the prevalence of hepatocellular
carcinoma (HCC) in Egypt in cirrhotic patients
has been documented. The explanation for this
rise may be related to the presence of hepatitis C
virus (HCV) infection as a risk factor,
improvement of the diagnostic modalities of
HCC as well as increase the survival in patients
with cirrhosis allowing time for some of them to
develop HCC [9].

PATIENTS AND METHODS
Study design: this study is retrospective.

Study settings: The present study was done in
Menoufia University Hospital, Egypt, between
March 2022 and April 2023.

Study patients: The present study patients were
selected from outpatient and inpatients of the
Tropical Medicine department (Menoufia
University), Egypt.

Endpoints: the study was designed to evaluate
the level of Annexin A5 in cirrhotic patients (due
to HCV infection) with and without HCC and in
healthy volunteers.

Sample size: The present study included 60
patients, 30 patients having cirrhosis due to HCV

having hepatocellular carcinoma 30 patients with
cirrhosis due to HCV not having hepatocellular
carcinoma, and 20 normal controlled patients of
the same age and sex

Inclusion criteria:

- The study included cirrhotic patients due to
HCV infection either having HCC or not
having HCC.

- Any age and both sexes.

Exclusion criteria: Any patient with malignancy
that can raise the serum Annexin A5 level as
cancer of the colorectum, cancer of the pancreas,
and breast cancer.

Patient assessment: Patients were subjected to
the following:

- History and examination clinically: the age at
the diagnosis, sex, abdominal examination
(ascites, liver examination, spleen
examination). Liver disease severity was
calculated by the Model for end-stage liver
disease (MELD) score, AST to Platelet Ratio
Index (APRI) score, FIB4 score, and (Child-
Pugh) classification included.

- Laboratory investigations: done during fasting
and the specimens were the serum except the
complete blood count (CBC), the specimens
were the whole blood collected in EDTA
tubes. Investigations included, the enzymes
aspartate transaminase (AST) and alanine
transaminase (ALT), albumin, bilirubin, CBC,
creatinine, blood urea nitrogen, prothrombin
time, The international normalized ratio
(INR), alkaline phosphatase (ALK), gamma-
glutamyl transferase (GGT), sodium& alpha-
fetoprotein.

- Color Doppler ultrasonography on the portal
vein: was done on all the patients to detect if
there is portal vein thrombosis or not.

- Triphasic CT abdomen and pelvis: was done
to all patients to evaluate the hepatocellular
carcinoma, and exclude other malignancies.

- Biopsy for the focal lesions in the liver: to
confirm the diagnosis of hepatocellular
carcinoma.

- Serum level of Annexin A5: The level of the
serum anxA5 was measured by kits, which
are immunoassays of a sandwich enzyme for
quantitative measurements of the in vitro of
ANXADS in human serum. Blood samples of
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the present study were taken while fasting, in
the morning.

Normal range: 0.6- 6.7 ng /ml
Statistical analysis

The data collected was analyzed by
SPSSVERSION 19. For quantitative variables
mean & SD or median& (student t-test) were
used, while for qualitative variables chi-square,
Pearson correlation (r) were used. (Tukey) is the
post hoc test that was used to compare between
the groups. (ANOVA) used for the
differentiation of three classes of variants
according to the mean. The receiver operating
characteristic curve (ROC): is a graphic
representation of the relationship between
sensitivity and specificity at different cutoff
points for a diagnostic test. Sensitivity,
specificity, positive predictive value (PPV),
negative predictive value (NPV), and the area
under the curve (AUC), were calculated by using
the ROC curve.

RESULTS

The present study included 60 patients and they
were divided into three groups; the first group
included cirrhotic patients (due to hepatitis C
virus) with hepatocellular carcinoma, the second
group included cirrhotic patients (due to hepatitis
C virus) without hepatocellular carcinoma, and
the third group including control healthy with no
liver disease.

There was no statistically significant difference
among the studied groups according to age and
sex as shown in (table 1), there was a high
statistically significant difference among the
studied groups (P<0.001) according to the serum
level of AST, ALT, albumin, platelets count,
bilirubin, creatinine, urea, INR, ALK& sodium,
there was only significant difference among the
studied groups according to GGT (P 0.002) and
no statistically significant difference of the
previous parameter between the group of
cirrhotic with HCC and cirrhotic without HCC as
shown in (table 2).

There was a highly significant difference
between studied groups according to serum level
of Annexin (P< 0.001 ) and alpha-fetoprotein (P
0.001) as the serum Annexin A5 was 12.553+
3.962 ng/ml in cirrhotic patients with HCC and it
was 6.040+ 1.227 ng/ml in cirrhotic patients
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without HCC while, it was 5.014+0.901 ng/ml in
the control group as shown in ( Table 3, figure 1)
moreover, alpha-fetoprotein serum level was
670.667+40.385ng/ml in cirrhotic group with
HCC and it was 63.773+ 18.366ng/ml while it
was 7.050+1.905 ng/ml in the control group as
shown in( table 3).there was also a highly
significant difference between cirrhotic patients
with HCC and cirrhotic patients without HCC
(P1<0.001) according to the serum level of
Annexin A5 and alpha-fetoprotein (table 3).

There was no statistically significant difference
between the cirrhotic patients with HCC &
cirrhotic patients without HCC according to
Child-Pugh and MELD score, there is a high
statistically significant difference between the
three studied groups according to APRI&FIBS
score as shown in (table 4).

There was a positive correlation between the
presence of portal vein thrombosis and a high
level of Annexin A5 as 17 patients had portal
vein thrombus with high Annexin A5 serum
level (14.053+ 4.023) while 43 patients had no
portal vein thrombus with Annexin A5 serum
level (7.416+2.843) as shown in ( table 5). There
was a positive correlation between serum
Annexin A5 and alpha-fetoprotein level
(P<0.001) as shown in (table 6).

The ROC curve between cirrhosis with the HCC
group and cirrhosis without the HCC group
shows the ability of Annexin A5 to predict the
HCC with a cutoff point >8.7. Sensitivity of
83.33 %, specificity of 100%, PPV of 100 %,
NPP of 85,7%, and AUC of 0.916, as shown in
(Table 7 and Figure 2). The ROC curve between
cirrhosis with HCC group& normal group shows
cutoff point >6.4, sensitivity of 90 %, specificity
of 95 %, PPV of 96.4 %, NPP of 86.4%, and
AUC 0.962, as shown in (Table 8 & Figure3)
while, the ROC curve between cirrhosis without
HCC group &normal group shows a cutoff point
>5.8, sensitivity of 63.33%, specificity of 85 %,
PPV of 86.4 %, NPP of 60.7% and AUC 0.755,
as shown in ( table 9 & figure 4).
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Table 1: Age &sex distribution among studied groups

Groups ANOVA
Cirrhotic with HCC [Cirrhotic without HCC Control P-value
Age | Mean £SD 57.7£5.76 58.4+6.86 53.5+5.60 0.587 NS
Chi-Square N % N % N % P-value
Male 12 40.00 16 53.33 13 65.00
Sex Female 18 60.00 14 46.67 7 35.00 0.214 NS
Age (years)  NS: Non-significant n: number
Table 2: Biochemical tests among the studied groups
ANOVA
Cirrhotic with Cirrhotic
HCC without HCC Control F P value |P1 value
AST (u/l) 77.933+22.562 70.733+18.315 24.500+5.587 | 58.370 |[<0.001*HS| 0.276 NS
ALT(u/l) 81.100+£22.599 75.200+£20.114 25.550+4.883 59.930 |<0.001*HS| 0.445 NS
Albumin (g/dl) 2.980+0.780 3.040+0.606 4.355+0.439 32.764 |<0.001*HS| 0.931 NS
P'(itﬂ;t/é’r?]‘;;t 110.067420.337 | 123.367428.508 | 261.750+47.514 |156.133|<0.001*HS| 0.246 NS
Bilirubin(mg/dl)|  1.917+0.818 2.417+0.995 0.820+0.209 24.342 |<0.001*HS| 0.046 NS
Czﬁ]‘g/'g;)”e 1.270+0.287 1.307+0.235 0.952+0.148 | 15.037 [<0.001*HS| 0.824 NS
Urea (mg/dl) 48.400+19.337 51.233+16.389 25.600£7.104 17.523 [<0.001*HS| 0.771 NS
INR 1.723+0.564 2.047+0.713 0.930+0.166 23.971 |<0.001*HS| 0.074 NS
ALK (u/l) 135.400+63.958 | 146.667+17.592 52.850+6.175 | 35.566 |[<0.001*HS| 0.536 NS
GGT (mg/dl) 40.733+15.805 49.200£15.239 33.950+9.929 7.033 | 0.002*S | 0.064 NS
(ig?n'gm) 133.267+3.493 | 133.067+2.753 | 137.400£2.162 | 15.656 |<0.001*HS| 0.962 NS
NS: Non significant HS: Highly significant S: significant

P1: between (cirrhotic patients with HCC) & (Cirrhotic patients without HCC)

P value: comparing the three groups.

Table 3: Serum level of AnnexinA5 and Alpha-fetoprotein among the studied groups.

Cirrhotic with HCC HCC _Clrrhotlc control P value P1 value
without
Ar(‘r?;fr'nnl)AS 12.553+3.962 6.040+1.227 5.014+0.901 | <0.001*HS | <0.001*HS
Alpha-
fetoprotein |  670.667+40.385 63.733+18.366 7.050+1.905 | <0.001*HS | <0.001*HS
(ng/ml)

Plvalue: between cirrhotic patients with HCC and Cirrhotic patients without HCC.

P value: comparing the three groups.
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Table 4: Child-Pugh, APRI, FIB4 scores among the studied groups & MELD score between the
cirrhotic patients with HCC and Cirrhotic patients without HCC.

Chi-Square N % N % N % X2 | P 1-value -
Child Child A 16 53.33 13 43.33 - -
ul h Child B 7 23.33 8 26.67 - - 0.627 | 0.731 NS -
PUON  Chidc [ 7 2333 9 |3000] - -
ANOVA F P-value |P1 value
Range 1.2-3.2 1.1-3.9 0.1-0.4
*
APRI '\fgaD” 2.173+0.539 1.897+0.813 0.255+0.110 |07317|<0-001"HS0.182 NS
Range 2.6-6.6 2.3-9.1 0.2-1.2
*
FiB4 '\fgaD” 4.350+0.911 4.173+1.908 0.710£0.337 | °>-437|<0.001"HS 0860 NS
T-Test t P 1-value
Range 6-32 9-34
MELD Mean | 18400s7.920 | 21500+7.055 +- -1.601 ) 0.115NS
Plvalue: between cirrhotic patients with HCC and Cirrhotic patients without HCC.
P value: comparing the three groups.
18 AnnexinAS
16
14
8 12
+
© 10
7]
2 8
6 I
4
2
0
Group | Group Il Group 1l
Figure 1: serum-annexin A5 among the studied groups
Table 5: correlation between portal vein thrombosis and high level of Annexin A5.
. AnnexinA5 (ng/ml) T-Test
All Patient N Meanz SD t P-value
Portal vein Positive 17 14.053+4.023 .
thrombosis Negative 43 7.416+2.843 7211 <0.001*HS
Table 6: correlation between serum annexin A5 and alpha-fetoprotein.
Correlations
AnnexinAb
Cirrhotic patients with Cirrhotic patients without .
HCC HCC All Patient
r P- value r P- value r P-value
Alpha-fetoprotein 0.599 <0.001*HS -0.166 0.380 NS 0.786 <0.001*HS
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Table 7: ROC curve between cirrhosis with the HCC group and cirrhosis without the HCC group

ROC curve between cirrhosis with the HCC group and cirrhosis without the HCC group

Cutoff Sensitivity Specificity PPV NPV Area under
% % % % curve
AnnexinA5 >8.7 83.33 100.0 100.0 85.7 0.916

PPV: Positive predictive value

100

Sensitivity

NPV: Negative predictive value

AnnexinAS

80

60

40

20

40 60 80
100-Specificity

Figure 2: ROC curve between cirrhotic patients with the HCC group and cirrhotic patients without the
HCC group

100

Table 8: ROC curve between cirrhosis with HCC group &normal group

ROC curve between cirrhosis with HCC group &normal group

Cutoff Sensitivity Specificity PPV NPV Area under
% % % % curve
AnnexinA5 >6.4 90.0 95.0 96.4 86.4 0.962

PPV: Positive predictive value NPV: Negative predictive value

AnnexinAS

100

80

60

40

Sensitivity

20

100

40 60
100-Specificity

80

Figure 3: ROC curve between cirrhosis with HCC group &normal group
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Table 9: ROC curve between cirrhosis without HCC group &normal group

ROC curve between cirrhosis with HCC group &normal group

Cutoff Sensitivity Specificity PPV NPV Area under
% % % % curve
AnnexinA5 >5.8 63.33 85.0 86.4 60.7 0.755
AnnexinAS
100 |—
80 :—
T 40 |—
@ -
20 :-
o ||||:||||||||||||||||

o] 20 40

60 80 100

100-Specificity

Figure 4: ROC curve between cirrhosis with HCC group &normal group

DISCUSSION

The present study comparing serum levels of
Annexin A5 in patients having cirrhosis
complicated with HCC and other patients having
cirrhosis but without HCC and normal people,
showing a high significant increase of serum
Annexin A5 in the patients with cirrhosis and
HCC (12.553+3.962) than patients with cirrhosis
and no HCC (6.040+1.227). Moreover, serum
Annexin A5 was positively correlated with
Alpha-fetoprotein serum level in those patients.

It has been shown that Annexin A5 increases
tumor formation and the occurrence of cancers
such as hepatocellular carcinoma, and cancer of
the colorectum, bladder, breast, pancreatic, and
prostatic cancer [10]. Annexin A5 increases
hepatocellular ~ carcinoma tumor  promoter
activity. Electrophoresis depending on gel with
two dimensions used by Guo et al, for analysis of
the expression of the protein in samples of five
tumor pairs and tumor thrombus matched, which
revealed an increase of Annexin A5 in the
samples of the tumor thrombus [11]. Sun et al,
reported that ANXAS expression was high in
case of progression and metastasis of liver cancer
and that cancer enhancement by Annexin A5 was
performed through pathways called the integrin
and mitogen-activated protein Kinase-
extracellular signal-regulated kinase [12], it
could be wused for prediction of tumor

progression, metastasis and could be of
diagnostic, prognostic, and may be therapeutic
importance in cancer [10].

Sun et al.; and Zhuang et al. reported that the
presence of ANXAS in HCC tissue was higher
than in normal hepatic tissue [12-13]. They
found ANXAJS high expression contributed to the
progression and metastasis of HCC patients
showing the positive correlations of ANXAS5
level with CRKI/Il and RAC1, those critical
molecules in the integrin pathway, in tumorous
tissues from HCC patients. The overexpression
of CRKI/Il and RAC1 commonly leads to
relatively higher tumor cell invasions and
migration.

Ema et al. [14] reported that the proteins
Annexins A2 and A5 are potentially early
biomarkers of hepatic cancer formation, Based
on a well-accepted animal model using diethyl
nitrosamine to induce cirrhosis-HCC. The results
showed that ANXA1, ANXA2, and ANXA5
proteins increased alongside HCC progression
from early stages.

In the present study, There is a positive
correlation between the presence of portal vein
thrombosis and a high level of Annexin A5
agreed with Waleed & Basem [15], who reported
that patients who have cirrhosis with and without
HCC who have Portal vein thrombosis, had more
elevated Annexin A5 in comparison to patients
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who have cirrhosis and had no Portal vein
thrombosis. It may contribute to the state of
"rebalanced hemostasis," in chronic liver disease
patients in which the defect in the drivers of
hemostasis is closed by  consequent
improvements in the drivers of hemostasis that,
in Chronic liver disease (CLD), the hemostasis
process is complicated, and CLD patients have a
bleeding tendency and thrombotic liability
together [16], moreover, the coagulation system
is activated by the tumor cells, which starts the
hypercoagulability or thrombosis in cancer
patients so, it explains the high prevalence of
thrombosis in the portal vein in patients with
cirrhosis having HCC [17].

In the present study ROC curve for patients with
cirrhosis caused by HCV having HCC and
normal group showing Cutoff >6.4, Sensitivity of
90.0%, Specificity of 95.0%, PPV of 96.4%,
NPV of 86.4% & AUC 962, while the ROC
curve for patients with cirrhosis due to HCV
having no HCC and normal group showing
Cutoff >5.8, Sensitivity of 63.33%, Specificity
of 85.0%, PPV of 86.4%, NPV of 60.7% &
AUC 0.755, moreover the ROC curve for
patients having cirrhosis due to HCV having
HCC and patients having cirrhosis caused by
HCV having no HCC showing Cutoff >8.7,
Sensitivity of 83.33 %, Specificity of 100.0 %,
PPV of 100.0%, NPV of 85.7 % & AUC 0.916
indicating the ability of Annexin A5 in the
prediction of the presence of HCC in the patients
with cirrhosis. The explanation for the cutoff
point of the ROC curve comparing cirrhotic
patients without HCC and the normal group that
Annexin A5 according to Ema et al. [14] who
demonstrate that high Annexin A5 levels in the
protein and mRNA in the hepatic tissue of
animal model so early starting from twelve
weeks and persist till twenty-two weeks during
cancer development in liver, although they did
not find an increase in plasma level of the protein
in their animal model, the elevated Annexin A5
gene expression in the liver suggesting that it
could be an early and prognostic biomarker for
HCC in cirrhotic patients with no HCC group
evidenced in computed tomography and alpha-
fetoprotein level measurements in our study, may
develop HCC in near future and in need for
follow up quantitatively for the level of Annexin
A5 frequently. When the reported cutoff point in
the present study was compared with other
studies, different cutoff points were reported
[15]. (Waleed & Basem, 2021) reported ROC

curve for patients with cirrhosis due to HCV
having HCC showing Cutoff > 3.2, Sensitivity of
80%, Specificity of 55.8%, PPV of 43.8%, NPV
of 93.5% & AUC 0.566 while, the ROC curve
for patients with cirrhosis due to HCV having no
HCC showing Cutoff < 3.1, Sensitivity of 50%,
Specificity of 53.66%, PPV of 13.6%, NPV of
88% & AUC 0.571. The difference in the mean
values and cutoff points of serum Annexin could
be attributed to the use of different kits to
measure serum markers, and the difference in
blood collection time, transport, and processing
of serum samples [18].

AnxAb5 participates in many processes intra- and
extracellular which include clotting of blood,
anti-inflammation  processes, translation of
signals, trafficking of membranes, and activity of
ion channels, but the actual anxA5 biological
function has not yet been established. However,
the biological functions of annexin A5 may
depend mainly on the interaction of the previous
processes with the membrane lipids [19].

Many researchers used annexin A5 to evaluate
the degree of apoptosis that happens in vivo and
in vitro. Successful protocol which is non-
invasive using annexin A5 developed to measure
the death of the cell in cancer [20].

More studies with larger sample sizes for
Annexin A5 role in the prognosis, diagnosis, and
management of HCC

CONCLUSION

Annexin A5 serum level could be a promising
biomarker for the detection of HCC in cirrhotic
HCV patients.
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Highlights:

e Cirrhosis is considered a risk factor for
developing hepatocellular carcinoma.
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e Hepatitis C virus infection is one of the
important causes of the development of
cirrhosis and hepatocellular carcinoma.

e Annexin A5 serum level could be a
promising biomarker for the detection of
HCC in cirrhotic HCV patients.
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