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Overexpression of p53 in extra large (more than 10 cm) hepatocellular carcinoma
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ABSTRACT

Background: Extra large (>10 cm) hepatocellular carcinoma (HCC) managed in our center shows a specific characteristic in
tropical regions. This type of HCC exhibits distinct p53 expression. This study aimed to determine the association between p53
expression and tumor size and behavior.
Methods: Subjects with HCC who underwent surgical resection in our hospital during 2012–2015 were enrolled in this
study. Subject’s characteristics, tumor size, histopathology findings, and tumor behavior were variables observed. An
immunohistochemical study on p53 expression was conducted to determine its association with those variables.

Results: This study involved 38 subjects with tumor size ranging from 3 cm to 25 cm in diameter and 20 subjects (52.8%)
with tumor size ranging from 10 cm to 25 cm in diameter. Only 13 samples were evaluated for p53 expression. Five subjects
with >10 cm (extra large) tumor showed highly/overexpressed p53 (intensity>50%), two subjects with strong p53 expression
(intensity>5%–50%), and two subjects with weak expression. Three subjects with <10 cm (large) tumor showed strong
expression of p53 (5%–9%) and a subject with 3 cm tumor showed weak p53 expression (<5%). Highly expressed p53 was found
in patients with microvascular invasion, inflammatory response, mitosis, and necrosis.
Conclusion: Overexpression of p53 was associated with extra large and poorly differentiated HCC.
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Management of hepatocellular carcinoma
(HCC) is challenging because the nature of the
disease remains unclear. Earlier studies focused
on the etiology of cirrhotic and non-cirrhotic cases,
histopathology, classification, staging,1 surgical
and non-surgical treatment, prognosis, and tumor
recurrence.2,3 However, these topics are mostly
population-specific. The inherent differences in
HCC characteristic exist between western and
eastern populations.4 In line with the development
of molecular and genomic technologies in the last
decade, research on a tumor’s characteristics has
changed. Apoptosis and autophagy are actually
dysregulated, which explains the progressivity of
tumor proliferation and differentiation.5–7 Tumor
suppressor protein 53 (p53) has increased as well.
This p53 or "the guardian of genome" is known
as a tumor suppressor gene that controls cellular
growth after deoxyribonucleic acid (DNA) damage
through mechanisms involving growth arrest and
apoptosis; such mechanisms trigger a variety
of antiproliferative programs by activating or
repressing key effector genes.5,8,9 Mutation of p53
found in HCC has been reported after 2013.10
Patients with HCC managed in Cipto
Mangunkusumo General Hospital (CMGH),
Jakarta, have different characteristics from
patients in studies published abroad. In this
hospital, an immense tumor size measuring >10
cm in diameter is quite common. This particular
characteristic might be related to underlying
disease/tumor behavior.11 In addition, these cases
of extra large tumor are presented as advanced
cases in which delay in management is a major
problem. However, published data regarding
these characteristics are lacking. Even though
resection of large tumors larger than 10 cm has
been reported, the correlation of such tumors
with p53 expression remains unclear.12–14

This obscurity becomes an issue when
determining whether p53, as a tumor suppressor
gene, is involved in the control of tumor enlargement
or growth rate. Thus, this study focused on p53
expression in patients with HCC who presented such
characteristics and underwent surgical resection
to analyze the correlation of p53 expression with
extra large tumors. Results may emphasize the
characteristics and prognostic value,15 which can
influence a survival. Therefore, this study aimed to
determine the characteristics of p53 expression in
extra large HCC.
http://mji.ui.ac.id

METHODS
A retrospective study conducted on
subjects with HCC underwent surgical resection.
Subject’s characteristic including demographics,
tumor size, and histopathological findings were
observed. Immunohistochemical expression of
p53 describing tumor cell immunoreactivity was
analyzed in histopathological specimens. We
used p53 polymer protein (DO–7; NovocastraTM),
which is a liquid culture supernatant containing
mouse monoclonal antibody and sodium azide as
a preservative with specificity to human p53 wildtype and mutant forms under denaturing and
non-denaturing conditions as primary antibody.
Antigen/antibody/universal immunoperoxidase
polymer
complex
(Histofine®
Nichirei
Biosciences) was used as secondary antibody.
Immunohistochemical p53 expression of breast
cancer was employed as control.

The expression of p53 was investigated
under light microscopy using a scoring system
of 0 to 3+ in the p53-positive region. The
scores were classified in accordance with those
employed by Qin et al,16 scores that represented
immunoreactivity of <10% (–) were classified as
weak expression, those of 10%–30% (+) indicated
moderate expression, those of 31%–50% (++)
suggested strong expression, and those of >50%
(+++) demonstrated overexpression (Figure 1).
Mitosis, microvascular invasion, distribution
of inflammatory cells, and necrotic area were
also the objects of investigation (Figure 2). Data
were descriptively analyzed. The study was
approved by the Ethics Committee of the Faculty
of Medicine, Universitas Indonesia, with number
327/H2.F1/ETIK/2016.
RESULTS

A total of 38 HCCs from 47 liver
malignancies were managed in our hospital
(CMGH) during the period of 2012–2015. These
subjects were 17–78 years old with tumor
size ranging from 3 cm to 25 cm in diameter,
whereas 20 subjects (52.8%) were larger than
10 cm. Two subjects were recurrent, and the
others were primary and had poor prognosis.
Subject’s characteristics are shown in Table 1.
p53 immunohistochemistry was obtained only
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Figure 1. Immunohistochemical staining of p53 expression in HCC. A) Overexpression of p53 shows strong intensity of brown
granules (>10%). B) Strong expression with moderate intensity (5%–9%). C) Low expression with intensity of <5%.

A

B

C

D

A'

B'

C'

D'

Figure 2. Immunohistochemical staining of p53 in HCC under light microscopy with objective lens magnification of 100 times.
Upper row: A) Mitosis. B) Microvascular invasion. C) Inflammation. D) Necrosis. The distribution of highly absorbed IHCstained nuclei is shown. Lower row: Immunochemistry of p53 showing expression in A') Mitosis. B') Microvascular invasion. C')
Inflammation. D') Necrosis. The expression of brown granules of p53 in high intensity (+++) is shown.

from 13 samples. Eleven subjects (85%) showed
increased p53 expression, with a tendency to
increase with tumor size (Table 2).
DISCUSSION

This study investigated Indonesian
characteristics of p53 expression in extra large
HCCs managed in our hospital. Although the
expression of large HCCs in Asia has previously
been reported, the expression from Indonesia
has a specific characteristic different from those
previously reported.12–14 The extra large HCC
diameter in our study was in the range of 10–25
cm, which differed from other reports.

This study found that p53 expression
was consistent with tumor size depicting

progressive
tumor
growth,
aggressive
proliferation, and differentiation of tumor cells.
This increase in p53, known as the guardian of
genome, expression demonstrated its protective
and antiproliferative effects and tumor cell
differentiation. The p53 tumor suppressor
gene plays an important role to integrate
multiple stress signals into a series of diverse
antiproliferative responses. The most important
role of p53 is to activate an apoptosis. Disrupted
apoptosis may promote a tumor progression
and chemoresistance. Apoptosis is apparently
promoted by p53 through transcription via
both dependent and independent mechanisms
to ensure that apoptosis proceeds efficiently.17
Thus, elevated p53 in these extra large HCCs
describing suppressor gene is required to
control apoptosis. Overexpression suggests a
provocative role.18 p53 gene represent different
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Table 1. Subject's characteristics of HCC patients
Characteristics

HCC patients (n=38)

Gender

Female, n (%)

29 (76.3)

Male, n (%)

9 (23.7)

Age (years), mean (range)

50.7, (17–78)

History of hepatitis B infection, n

3

Period of recurrent (months)

2–12

Table 2. Expression of p53, tumor size, and tumor behavior
Variables

p53 expression

Weak expression

Strong expression
Overexpression

Tumor behavior

Poor differentiation

Moderate differentiation
Good differentiation
No differentiation

Microvascular invasion
Positive/negative

Necrosis

Positive/negative

T>10 cm
(n=9)

T<10 cm
(n=4)

2

3

2
5
7
2
0
0

6/3
9/0

1
0
1
1
1
1

1/3
2/2

and biological characteristics at a time, thereby
displaying a double-edged sword.19

However, the study of extra large (>10
cm) HCCs in our center demonstrated a tendency
of p53 overexpression, which plays an important
role in the progression of HCCs. The association of
extra large HCCs with etiology remains unclear as
the history of underlying disease was inadequately
obtained; it might be related to mutant tumor
suppressor gene of p53 found in characteristics
of tumor biology due to specific etiology, which
is viral hepatitis where the incidence of hepatitis
in Indonesia is quite high.20–22 Mutant genes
found in subjects with large and extra large
tumors were in line with HCC behavior.9–11 Those
with overexpressed p53 suggested poorly and
moderately differentiated tumors, microvascular
invasion, and necrotic area, thereby indicating
poor prognosis.23 Among these behaviors,
necrosis was predominantly found in this study,
which suggested the nature of lesions present in
http://mji.ui.ac.id

surrounding tissues. Although the prevalence of
necrosis was lower than those reported by Pedica
et al23 (i.e. 30%), it was mostly found in poorly
differentiated tumors.22,24 This characteristic
was closely related to poor prognosis. Necrosis
shown predominantly in these samples might
be responsible for such an increase, portraying
ongoing and prolonged oxidative stress leading
to unrepaired DNA, which activates the pathway
of this tumor suppressor gene.13,25
The limitations of this study were
the sample size and emphasis on p53
immunohistochemistry. A total of 25 samples
were unable to be processed possibly due to
a tissue damage during the storage process.
Samples obtained post-operatively for definitive
diagnostic purposes cannot be used for further
diagnostic plans, particularly for analyses on
DNA/RNA and other proteins in the future.
This scenario is one of the major obstacles in
our institution. Thus, in 2014, our institution
established Research Biobank to accommodate
the need for high-quality tissue specimens and
reliable data for research purposes.

This study investigated extra large tumors
that depicted a different characteristic compared
with those in previously reported work.1,2,4
Approximately 60.5% of our patients with extra
large HCCs of >10 cm showed an increase in
p53 expression, which was in line with a poor
prognosis. Why the clinical presentation of these
managed cases remains suitable for surgery and
resection has yet to be elucidated. Size is one
of the prediction indices for progressivity and
procedure of resection. Thus, this study may
be a basis for future work to gain insight into
the continuity role of p53 in the progression of
HCCs. In conclusion, overexpression of p53 was
in line with extra large and poorly differentiated
HCCs.
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