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Profile of p53 Expression in Epithelial Ovarian Carcinomas: A Multicenter

Study from South-East Nigeria

Abstract

Background: Therapeutic targeting of mutated protein 53 (p53) will require the knowledge
of mutated p53 expression. Currently, there is paucity of data on the expression of p53 in
epithelial ovarian cancer (EOC) in Nigeria. Objective: This study therefore aims to carry out an
immunohistochemical study of histologically diagnosed EOCs in Nnewi, South-East Nigeria.
Materials and Methods: Hematoxylin and eosin slides and paraffin blocks of all histologically
diagnosed cases of epithelial ovarian carcinomas in the two histopathology laboratories in Nnewi,
Anambra State, over a 7-year period, were retrieved from the archives. Archival paraffin blocks of
histologically normal ovaries in these laboratories were also retrieved to serve as controls. Sections
were made from the tissue blocks and stained with p53 immunostain. Results: Fifty EOC specimen
and twenty histologically normal ovaries were enrolled in this study. While 58% of EOC showed
p53 positivity, none of the histologically normal ovaries showed p53 positivity. p53 expression was
more common in those above 50 years of age, yet no association was found between p53 expression
and age of patient. However, there was a statistically significant association between p53 positivity
and tumor grade (P < 0.01), histologic subtype (P = 0.009) and molecular subtype (P < 0.01),
with p53 positivity being more common in high-grade EOC, serous tumors, and Type 2 EOC.
Conclusion: Overall, these data support the dualistic model of ovarian carcinogenesis in Nigerian
patients and therefore, recommend intensified research into p53-targeted therapy.
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Introduction and presently, the 5-year survival rate of
R . . such patients is <20%.* EOCs have also
Epithelial ovarian cancer (EOC) is ueL p . o . nav .
. been associated with mutations in protein
second only to cervical cancer among 53 (p53)
the most common  gynecological P>2)-
cancer and accounts for more deaths p53 (Tp53, tumor protein p53) is one of the
than  all combined  gynecological most relevant human oncosuppressor genes.
cancers.l! Despite extensive research, Accordingly, inactivation of p53 by direct

progress has been slow in understanding
the pathobiology. EOC is identified as a
heterogeneous malignancy with various
histological subtypes. It is now well
known that these different histological
subtypes show differences in terms of
presentation, response to treatment,
immunohistochemical (IHC) reactivity,
and molecular profiling.” EOC is often
diagnosed in the advanced stages of the
disease, usually after distant metastasis
has occurred.®) This is probably due
to lack of effective screening methods
to detect the disease at an early stage.
It responds poorly to conventional
chemotherapy (paclitaxel/carboplatin)
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mutation of the gene is one of the most
frequent genetic lesions in human tumors.™
Molecular and genetic studies have further
confirmed the relevance of p53 in the
development and progression of EOC. p53
IHC can be used as a surrogate marker of
TP53 mutation. Therapeutic targeting of
mutated p53 will require the knowledge
of mutated p53 expression. Similarly, p53
expression has been suggested as markers
to predict aggressive behavior in EOC.®

This study aims to determine the rate of
expression of p53 in EOC. Unfortunately,
these data are rare in Nigeria. It may also
shed more light on the relationship between
p53 and aggressive behavior of EOC in
Nigerian patients.
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Materials and Methods

Ethical approval was obtained from the Ethical Review
Committee of the Faculty of Basic Medical Sciences,
Nnamdi Azikiwe University, before commencement of this
research.

This is a cross-sectional IHC study of EOCs diagnosed in
the two histopathology laboratories in Nnewi, Anambra
State, namely Histopathology Department of Nnamdi
Azikiwe University Teaching Hospital, Nnewi, and
Pathocon Specialist Clinic and Research Institute, Nnewi.
Hematoxylin and eosin (H and E) slides and paraffin blocks
of all histologically diagnosed cases of epithelial ovarian
carcinomas in these facilities from July 2009 to June 2016
were retrieved from the archives.

Inclusion criteria included well-preserved tissue blocks
with adequate data and tissue left for sectioning. Exclusion
criteria included tissue blocks with inadequate tissue left
for sectioning, cases with missing tissue blocks, and cases
with incomplete data such as age.

Archival paraffin blocks of histologically normal ovaries in
these laboratories were also retrieved to serve as controls.
Known p53-positive breast cancer tumors were used as the
positive control. As the negative control, tumor specimens
were immunostained under the same conditions without the
primary antibody.

First, H and E-stained slides of these were reviewed
for morphological consistency, and tumor grading was
done according to the scoring system recommended
by Shimizu et al!? According to this scoring system,
nuclear atypia (mild = 1, moderate = 2, and severe = 3),
mitotic activity (0-9 = 1, 1024 = 2, and >25 = 3), and
architecture (glandular = 1, papillary = 2, and solid = 3)
were described, and total score was counted as follows:
score 3—5 = Grade 1, score 67 = Grade 2, and score
89 = Grade 3. Grade 1 tumors were considered low-grade
tumors, whereas Grade 2 and 3 tumors were both
considered high-grade tumors in keeping with the WHO
two-tier grading system.["! Then, sections were made from
the tissue blocks and stained with p53 immunostains.

IHC studies were done by the
immunoperoxidase method on formalin-fixed,
paraffin-embedded tissue sections (4 wm) using p53
monoclonal mouse antibody (Santa Cruz p53; clone
Pab 1801) at a dilution of 1:75 and biotinylated secondary
anti-mouse labeled streptavidin biotin.

streptavidin—biotin

Interpretation

The antibody staining was reported as the percentage
of cells with positive nuclear staining. The percentage
of cells immunoreactive to p53 was estimated to the
nearest 10%. Those with focal p53 expression (<10%—
50% positivity) were considered as p53 negative,
whereas those that either showed diffuse p53 expression

(>60% positivity) or complete negativity (<5%) were
considered p53 positive.

Data were analyzed using simple descriptive statistics
such as Chi-square test which was used to measure
associations with the level of significance (P < 0.05). The
above analysis was done using the Statistical Package for
the Social Sciences version 20.0; IBM Inc., Chicago, IL,
USA.

Results

Fifty-two EOC specimens were retrieved from the archives
within the study period. However, antigen could not be
retrieved from two blocks during IHC staining due to poor
block condition. Therefore, fifty EOC specimens were
enrolled in this study. Also included in this study were
twenty histologically normal ovaries.

The ages of the patients with EOC ranged from 23 to
90 years, with a mean of 52.1 + 13.6 years and modal age
range of 51-60 years. In addition, 56% of patients were
aged above 50 years, whereas 44% were 50 years and
below [Figure 1].

The EOC cases consisted of 31 (62%) serous, 14 (28%)
mucinous, and 5 (10%) endometrioid carcinomas.
Seventeen (34%) tumors were low-grade neoplasms and
33 cases (66%) were high-grade neoplasms [Table 1].

p53 expression in normal ovaries and epithelial ovarian
cancer

pS3 positivity was seen in 58% of EOC. While 15 (30%)
EOC specimens showed diffuse p53 expression, none
of the histologically normal ovaries showed diffuse p53
expression. Rather, focal p53 expression was present
in only four (20.0%) of these normal ovaries, while
the rest were completely negative. This is statistically
significant (x> = 20.319; P = 0.001) [Table 2].
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Figure 1: Distribution of epithelial ovarian carcinoma across age groups
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p53 expression and patients’ age

p53 immunopositivity was seen in 64.3% of those aged
above 50 years but in only 50% of those aged 50 years and
less, i.e., pS3 mutation was more common among those
aged above 50 years than those aged 50 years and below.
However, no association was found between p53 expression
and age of patient (> = 1.032; P = 0.310) [Table 3].
Complete negativity was more common (63.6%) in those
aged 50 years and below, whereas diffuse positivity was

Table 1: Distribution of tumors across histological
grades and subtypes
Tumor grade Serous Mucinous Endometrioid Total (%)

Low grade 4 10 3 17 (34)
High grade 27 4 2 33 (66)
Total (%) 31 (62) 14 (28) 5(10) 50

Table 2: Protein 53 expression in normal and malignant
ovaries
Spectrum Total x2 P
Malignant Normal

p53 expression

Diffuse
Count 15 0 15 20.319 0.001
Percentage 30.0 0.0 21.4
Focal
Count 21 4 25
Percentage 42.0 20.0 35.7
Negative
Count 14 16 30
Percentage 28.0 80.0 429
Total
Count 50 20 70
Percentage 100.0 100.0 100.0

p53: Protein 53

the predominant pattern (61.1%) in those above 50 years
of age [Table 4]. However, this was not statistically
significant.

p53 expression and tumor grades

Comparison of p53 expression across the different tumor
grades showed that 78.8% of high-grade carcinomas and
17.6% of low-grade carcinomas showed p53 positivity. This
showed statistically significant association (}> = 17.218;
P = 0.000) [Table 3]. Though there was no association
between tumor grade and pattern of p53 positivity,
high-grade lesions showed mainly diffuse pattern of
positivity, whereas low-grade lesions showed mainly
complete negativity [Table 4].

p53 expression and epithelial ovarian cancer histologic
subtypes

p53 positivity was seen in 74.2% of serous carcinomas,
35.7% of mucinous carcinomas, and 20% of endometrioid
carcinomas. This was statistically significant (y> = 9.373;
P = 0.009) [Table 3 and Figures 2, 3]. Positivity in serous
carcinomas was predominantly of the diffuse type, whereas
mucinous carcinoma and endometrioid carcinoma showed
mainly complete negativity. Nevertheless, this was not
statistically significant [Table 4].

p53 expression and epithelial ovarian cancer molecular
subtypes

Comparing p53 expression in high-grade serous
carcinomas, i.e., Type 2 EOC (85.2% positivity) with
others, i.e., Type 1 EOC (26.1% positivity), showed
statistically  significant difference (}* = 17.807;
P = 0.000) [Table 3]. While 60.9% of p53-positive
Type 2 EOC showed diffuse type of p53 positivity,
only 16.7% of p53-positive Type 1 EOC showed diffuse
p53 positivity. This difference was not statistically
significant [Table 4].

Table 3: Protein 53 expression across age, tumor grades, histologic subtypes, and molecular subtypes of epithelial
ovarian cancer

p53 status Total (%) x2 P
Positive (%) Negative (%)

Age (years)
<50 11 (50.0) 11 (50.0) 22 (44.0) 1.032 0.310
>50 18 (64.3) 10 (35.7) 28 (56.0)

Tumor grades
Low grade 3(17.6) 14 (82.4) 17 (34.0) 17.218 0.000
High grades 26 (78.8) 7(21.2) 33 (66.0)

Histologic subtypes
Serous 23(74.2) 8(25.8) 31 (62.0) 9.373 0.009
Mucinous 5(35.7) 9 (64.3) 14 (28.0)
Endometrioid 1(20.0) 4 (80.0) 5(10.0)

Molecular subtypes
Type 1 6 (26.1) 17 (73.9) 23 (46.0) 17.807 0.000
Type 2 23 (85.2) 4 (14.8) 27 (54.0)

p53: Protein 53
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Figure 2: Diffuse (>60%) p53 positivity in high-grade serous carcinoma
(x100)

Table 4: Patterns of protein 53 positivity across age,
tumor grades, and histologic and molecular subtypes
Pattern of p53 positivity (%) 2 P

<5% >60% Total

Age (years)
<50 7(63.6) 4(36.4) 11(37.9) 1.675 0.196
>50 7(38.9) 11(61.1) 18(62.1)

Tumor grades
Low grade 3(100.0) 0(0.0) 3(10.3) 3.585 0.058
High grade 11 (42.3) 15(57.7) 26 (89.7)

Histologic subtypes
Serous 9(39.1) 14(60.9) 23(79.3) 4.375 0.112
Mucinous 4(80.0) 1(20.0) 5(17.2)
Endometrioid 1(100.0) 0(0.0) 1(3.4)

Molecular subtypes
Type 1 5(83.3) 1(16.7) 6(20.7) 3.724 0.058
Type 2 9(39.1) 14(60.9) 23(79.3)

p53: Protein 53

Discussion

Malignant surface epithelial tumors of the ovary are
generally more common in older women, between the ages
of 45 and 65 years.! This is evident in the present study.
The age range of patients with EOC in this study was
23-90 years, with a mean of 52.1 + 13.6 years and a modal
age range of 51-60 years. This is comparable with findings
from other studies within and outside Nigeria, such as age
range of 16-82 years, with a mean age of 52.2 + 12.6 years
reported in Ibadan, Nigeria,! and age range of
24-78 years, with a mean age of 51.26 £+ 14.75 years
reported in China.®® The higher prevalence of EOC in
the older age group may be because the role of 7P53 as
a guardian of the genome diminishes with age, as the
probability of mutation increases. 7P53 mutations account
for approximately one-quarter of the aging-related rise in
the worldwide incidence of all cancers.”! These significant
associations between 7P53 mutations and the rapid rise in
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Figure 3: Diffuse (>60%) p53 positivity in mucinous cystadenocarcinoma
(x400)

cancer incidence with aging support a causal role for 7P53.
However, questions remain concerning the contribution of
TP53 mutations to neoplastic development and the role
of factors such as genetic instability, obesity, and gene
deficiencies other than 7P53 that reduce p53 activity.

Serous carcinomas are the most common EOC.!" This is
also portrayed in the present study as serous EOC was
the most common, while endometrioid EOC was the least.
The histologic subtypes of the EOC specimen within the
period under study consisted of 31 (62%) serous, 14 (28%)
mucinous, and 5 (10%) endometrioid carcinomas.
This picture is similar to published data from Ibadan,
Nigeria, in which 70% were serous carcinoma, 26.7%
were mucinous carcinoma, and 2.2% were endometrioid
carcinoma.”! Other studies from other countries made
similar observation.!'>! In the same vein, most carcinomas
in this series were high-grade lesions. This might be
explained by the preponderance of serous tumors, which
were mostly high-grade tumors. This also agrees with
many of the published works.[*!"

In this study, p53 expression was scored as the percentage
of positive tumor cells. This simple method was easy to
apply compared to complex scoring schemes that take into
account the combination of staining distribution (percentage
of positive cells) and staining intensity.'"? In addition,
evaluating the intensity of staining is problematic as
it is difficult to reproduce and can vary with different
protocols.['?

Focal p53 expression was present in only four (20.0%) of
the histologically normal ovaries but none showed diffuse
p53 expression, and the rest were completely negative.
These findings are consistent with other studies. Hutson
et al. and Chan et al. observed that p53 immunoreactivity
was seen in only 7.7% and 43% of normal ovaries,
respectively, and their staining was weak.['>!¥ Furthermore,
Kuhn ef al. also noted that, in general, normal epithelium
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either showed complete negativity or contained
scattered nuclei that were weakly positive for p53,
a finding consistent with functional p53 protein and
wild-type TP53.11 Hence, evaluation of the complete
absence of immunoexpression is made exclusively in tumor
cells because lack of immunoexpression can be observed
in normal nonneoplastic epithelium and it does not indicate
TP53 mutation.!'?! It has been suggested that cellular stress
may result in delayed degradation of wild-type p53, making
it detectable by immunohistochemistry.!'?

IHC overexpression of p53 (=60% positive cells) closely
correlates with a 7P53 mutation. Even more importantly, it
has been found that complete absence of immunolabeling
is also indicative of a mutation. Missense mutations in the
TP53 gene lead to the formation of a stable protein resulting
in IHC overexpression, whereas nucleotide deletions
and nonsense mutations result in protein truncation and
complete lack of immunolabeling.['”

The finding of p53 positivity in 58% of EOC and diffuse
p53 positivity in only 30% of EOC in this study is similar
to that of other published works. In a meta-analysis
by Kmet et al., it was also observed that, while 60% of
EOC expressed p53, only 29% demonstrated diffuse
p53 expression.'® Similarly, with respect to diffuse p53
positivity, other authors have reported figures such as 25%
in Sweden!'” and 40.7% in Iran.['¥

TP53’s role as a guardian of the genome diminishes
with age, as the probability of mutation increases.”? It
has been shown that, worldwide, about a quarter of the
aging-related exponential rise in the diagnosed tumors at
all sites, excluding prostate cancer, could be assigned to
TP53 mutations.”’ Accordingly, in the present study, p53
positivity was found in 64.3% of those above 50 years
of age but in only 50.0% of those aged 50 years and
below, i.e., p53 expression was more common among
those above 50 years of age than those aged 50 years and
below. However, no association was found between p53
expression and age of patient. Werness et al. also reported
that cases with p53 expression are older than those without,
and that these tumors are of the serous histological subtype
and high-grade tumors.['”]

Comparison of p53 positivity across the different tumor
grades showed statistically significant difference. While
78.8% of high-grade carcinomas showed p53 positivity,
only 17.6% of low-grade carcinomas showed p53 positivity.
Hence, p53 positivity was dependent on tumor grade. This
is similar to observations made by other authors.!'*!¢l The
importance of p53 accumulation as a marker of adverse
outcome in ovarian carcinoma has been demonstrated
in several studies. Expression of p53 is associated
with unfavorable prognostic factors such as advanced
International Federation of Gynecology and Obstetrics
stage, suboptimal cytoreduction, serous histologic subtype,
and increasing tumor grade. Nevertheless, its independent

prognostic value remains controversial. Some investigators
have demonstrated that p5S3 mutation or overexpression is
a significant prognostic factor.?” Other studies were unable
to confirm such results.['72!]

In this study, p53 positivity was present in 74.2% of serous
carcinomas, 35.7% of mucinous carcinomas, and 20% of
endometrioid carcinomas. This is comparable to findings
by other authors. According to Arik et al., 60.7% of serous
EOCs were p53 positive.?!! p53 positivity in mucinous
EOC varies widely in literature from 25% to 80% of these
tumors.[18:20:2223]

In this study, however, diffuse p53 immunopositivity was
most prevalent among serous carcinomas. While 60.9%
of serous carcinomas showed diffuse p53 positivity,
only 20% of mucinous carcinomas and none of the
endometrioid carcinomas showed diffuse p53 positivity.
Correspondingly, Yemelyanova et al. found that 57.7% of
serous EOC showed diffuse p53 expression.['? Similarly,
Sreeja et al. reported diffuse p53 positivity in 5% of
mucinous EOC.%

However, association between p53 immunopositivity and
histologic subtype in literature has been controversial.
While some investigators have noted a statistically
significant correlation between the p53 expression and
the serous histological type,?”! others reported that
pS3 status was not related to histological subtype and
observed no difference between serous and nonserous
tumors.!”]

It has been noted that, although p53 mutations have
been detected in all histological types of EOC, they
are more strongly associated with high-grade serous
carcinomas.”* Similarly, 85.2% of Type 2 EOC showed
diffuse p53 positivity, whereas only 26.1% of Type 1 EOC
showed p53 positivity. These observations are similar to
those by Cole et al. who observed diffuse p53 positivity in
95.8% of Type 2 EOC.*!

Conclusion

p53 immunopositivity was found in 58% of EOC, but
not in normal ovaries. While p53 immunopositivity
was significantly associated with high-grade tumors in
general and high-grade serous carcinomas in particular, no
association was found between p53 immnoexpression and
age of patient.

Overall, these data suggest that the tumor suppressor
gene/cell cycle regulator, p53, is mutated in EOC among
Nigerian patients. It also supports the dualistic model
of ovarian carcinogenesis, in which p53 mutation is
important in high-grade serous carcinomas (Type 2 EOC)
but not in Type 1 EOC. Hence, ovarian carcinogenesis
in Nigerian patients is not different from that reported
in literature on their counterparts in other parts of the
world.
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Recommendation

This study recommends further studies including
multicenter studies from other parts of Nigeria in order to
determine the true extent of these mutations nationwide as
well as intensified research into p53-targeted therapy.
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