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ABSTRACT

BACKGROUND
Mesothelin is a cell surface glycoprotein expressed normally on mesothelial cells. The limited expression of mesothelin in normal
tissues and high expression in some tumours has made it a good target for tumour-specific antibody-based therapies and other
similar approaches.

The aim of the present study was to observe the expression status of mesothelin in ovarian epithelial tumours and to analyse the
relationship between mesothelin expression status of malignant ovarian epithelial tumours and clinicopathological parameters like
histologic type, grade and chemotherapy status.

MATERIALS AND METHODS

The retrospective study included 30 histologically diagnosed cases of ovarian epithelial tumours. The clinical and pathological
findings were recorded. Immunohistochemical (IHC) study was performed with marker mesothelin on all cases and the findings
were independently interpreted by two observers.

RESULTS

The study included 15 cases of benign and 15 cases of malignant epithelial tumours. The 15 benign cases were in age range of 18 -
62 years with only 7% being bilateral. There was near equal incidence of serous and mucinous types. The mesothelin positivity was
seen in cells of all benign tumours (serous and mucinous cystadenomas). The 15 malignant ovarian tumours were found in women
of age range 25 - 70 years. Most (73%) of the tumours were bilateral. There were predominantly serous carcinomas (86%) and few
mucinous (14%). IHC study revealed 13/13 cases (100%) showing diffuse mesothelin positivity in serous carcinomas, while all the
mucinous carcinomas were negative.

CONCLUSION
Mesothelin is expressed highly in serous carcinomas. This suggests that therapy using mesothelin as target may be of possible use
in the management of malignant serous tumours.
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BACKGROUND In view of increased risk of ovarian cancer mortality,
Ovarian cancer is the seventh most common cancer in women newer therapeutic approaches are in research. The
as per global incidence.() In India, there is an increasing understanding of the biology and pathogenesis of ovarian
incidence of ovarian cancer with the trends of 3rd or 4th most cancer has led to many studies focusing on finding novel

common cancer in women.(?) According to WHO, primary
ovarian tumours are classified into broad categories of
epithelial tumours, mesenchymal tumours, mixed epithelial
and mesenchymal tumours, sex cord stromal tumours, mixed
sex cord stromal tumours, germ cell tumours, germ cell sex
cord stromal tumours.® About 50% of all ovarian tumours are
epithelial tumours, of which 90% are found to be malignant.
The Epithelial Ovarian Cancers (EOC) include the histological
type serous, mucinous, endometrioid, clear cell,
transitional/Brenner and mixed. Serous carcinomas (87%)
are the commonest malignant ovarian epithelial tumours.(*)
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prognostic and predictive biomarkers of clinical use. Several
biomarkers have been suggested, of which mesothelin is found
to be one such marker of clinical significance. The mesothelial
lining of pleura, peritoneum and pericardium express
mesothelin a cell surface glycoprotein. In addition over
expression of mesothelin is observed in various malignancies
like malignant mesothelioma, ovarian cancer and pancreatic
cancer.5) The present study was done to observe the
mesothelin expression status in benign and malignant ovarian
epithelial tumours.

MATERIALS AND METHODS

A retrospective study was done on thirty histopathologically
diagnosed cases of ovarian epithelial tumours. Clinical data
was recorded from the files. The Haematoxylin and Eosin
stained slides were retrieved from the archives of the
Department of Pathology and histomorphological features
were analysed. One formalin fixed paraffin-embedded tissue
block of each case was selected and standard 4 pm sections
were subjected to immunohistochemical (IHC) study. Primary
antibody to mesothelin (EP140 rabbit monoclonal antibody,
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Pathnsitu) was used. The PolyExcel HRP (Non-biotin, micro-
polymer based) DAB detection system was used with adequate
positive and negative controls. The membrane and cytoplasm
of the tumour cells showing brown colour was considered
positive. Results were interpreted by 2 observers with a
consensus reached regarding any discrepancy.

RESULTS
The present study includes thirty cases of ovarian epithelial
tumours, of which 15 were benign and 15 were malignant.

Benign Ovarian Epithelial Tumours

The 15 benign cases observed were in age range of 18 - 62 yrs.
Most of these (93%) were unilateral and left sided (64%).
Tumour size ranged from 2.5 - 20 cm. Grossly, all the tumours
were cystic with 73.3% (11/15) presenting as unilocular cysts.
On histopathology 53.3% (8/15) were mucinous
cystadenomas and the rest were serous cystadenomas.
Immunohistochemical studies revealed positive mesothelin
expression in all 15 benign epithelial tumours of both serous
and mucinous types (Figure 1 and Table 1).

Malignant Ovarian Epithelial Tumours

The 15 malignant ovarian epithelial tumours were found in an
age range of 25 to 70 yrs. There were 11 cases (73.3%) of
bilateral tumours. Grossly, the size of tumours ranged from 3 -
13 cms. Among these 73.3% (11/15) of cases were solid cystic,
13.3% (2/15) were predominantly solid and 13.3% (2/15)
were predominantly cystic. The histopathological types
included 86% (13/15) - serous carcinomas and 14% (2/15) -
mucinous carcinomas. The other histological types were not
observed. There were 46.6% (7/15) tumours, which were of
post-neoadjuvant chemotherapy status. CA-125 levels were
found to be inarange of 20 - 7740 IU/mL in serous carcinomas
and were in the range of 6 - 8 IU/mL in mucinous carcinomas.
Immunohistochemical study done with mesothelin antibody
revealed 100% (13/13) positivity in serous carcinomas of all
grades and also in residual tumour of post-chemotherapy
cases, while the mucinous carcinomas (2/2) were negative
(Figure 2 and Table 1).

Figure 1. A - Serous Cystadenoma: H & E, 10X,

B - Serous Cystadenoma, Mesothelin Positive IHC10 X,

C - Mucinous Cystadenoma: H & E, 10X,

D - Mucinous Cystadenoma, Mesothelin Positive IHC10 X

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 5/ Issue 98/ Dec. 08, 2016

Original Research Article

e NN

&

Figure 2. A - Serous Carcinoma H & E - 10X,

B - Serous Carcinoma, Mesothelin Diffuse Positive IHC -10X,
C - Mucinous Carcinoma H & E 40X,

D- Mucinous Carcinoma, Mesothelin Negative IHC - 40X

Histology | Type No. of [Mesothelin | Mesothelin
Cases +ve -ve
Serous Benign 07 07 0
Malignant | 13 13 0
. Benign 08 08 0
Mucinous Malignant | 02 0 02
Table 1. Epithelial Tumours and Mesothelin Expression

DISCUSSION

The suggested screening tests for epithelial ovarian cancers
include transvaginal sonography, pelvic examination and CA-
125 measurements.(6) Serum CA-125 is the commonly used
biomarker for aiding in the diagnosis, monitoring and also for
the differential diagnosis of ovarian cancers in context of other
pelvic masses. The increase in serum CA-125 levels in post-
surgery cases of EOCs is found to be suggestive of recurrence.
However, CA-125 testing suffers low specificity as elevated
levels may also be seen in many benign abdominal diseases.
Many studies done in the recent past has shown CA-125 levels
are of limited use in mucinous tumours.(7.8) The CA-125 levels
are found to be 99% specific in apparently healthy
postmenopausal women, while are less specific in
premenopausal women.(®) Huang et al observed higher serum
CA-125 levels in serous, endometrioid and undifferentiated
histological types than in the mucinous and the clear cell types
of ovarian tumours.® Similarly, in our study also we have
observed that the CA-125 was in arange of 20 - 7740 [U/mL in
serous carcinomas, while it was in the range of 6 - 8 IlU/mL in
mucinous carcinomas. There has been a search for more
specific and/or sensitive tumour marker assay that can
complement CA-125.

Mesothelin is a 40 kDa glycosyl-phosphatidylinositol
anchored cell surface glycoprotein expressed normally on
mesothelial lining of pleura, peritoneum and pericardium. The
gene mesothelin encodes, a 71 KDa precursor protein, which
is cleaved proteolytically into 40 KDa - mesothelin and 31 KDa
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- megakaryocyte potentiating factor secreted into blood.(10)
Overexpression of mesothelin is observed in various
malignancies like non-mucinous ovarian carcinomas and
adenocarcinomas arising from the pancreaticobiliary tract,
endometrium and lungs.(11) Thus, mesothelin is found to be an
emerging marker for aiding in diagnosis and prognosis of
ovarian carcinomas. The serum and urinary mesothelin levels
have been studied in context of ovarian epithelial tumours.
The studies related to mesothelin expression in the tissues
using immunohistochemical methods are few. The limited
expression of mesothelin in normal tissues and high
expression in some tumours has made it a good target for
tumour-specific antibody-based therapies and other similar
approaches.(12)

The concept of carcinogenesis of epithelial ovarian
tumours has been evolving with updates to understand the
morphological heterogeneity of these tumours. In the initial
concepts of ovarian carcinogenesis described, the ovarian
surface epithelium (Mesothelium) undergoes metaplasia
resulting in the development of the different epithelial
tumours. Later, another theory proposed that the
mesothelium invaginates into the underlying ovarian stroma
forming “cortical inclusion cysts.” Under the influence of local
factors, the mesothelium of these cysts undergoes metaplasia
resulting in Mullerian-type epithelium, which later undergoes
malignant transformation resulting in epithelial ovarian
cancer.(!3) Ovarian Surface Epithelium (OSE) is lined by single
layer of peritoneal cells and has also been described as a
modified mesothelium. These cells are mesodermally derived
and are not purely epithelial cells. Hence, the cells are
immunoreactive for some of the epithelial and mesothelial cell
markers.(14)

The few studies done in recent past on mesothelin
expression in ovarian tumours and present study suggest that
ovarian epithelial tumours show variable mesothelin
expression. The present study revealed mesothelin positivity
(100%) in all benign and malignant serous tumours. In a study
by Frierson et al on mesothelin expression in common
carcinomas observed mesothelin immunoreactivity to be
highest in cancers of ovary (Serous papillary, endometrioid
and undifferentiated types) and pancreas.(5) The study done
by Ornandez et al revealed high mesothelin expression in non-
mucinous tumours of ovary (Nearly 100% in serous,
endometrioid and transitional cell tumours, some of the clear
cell tumours).(16) In our study the benign mucinous tumours
showed positivity, the malignant mucinous tumours were
negative.

Mesothelin is also shed like many other cell membrane
proteins. A 42 to 44 kDa protein called soluble
mesothelin/MPF-related (SMR) protein, is seen in sera of
patients with ovarian carcinomas and malignant
mesothelioma. An elevation in serum mesothelin in ovarian
cancer patients (67%) was reported by Hassan et al. In both
malignant mesothelioma and ovarian carcinoma patients,
serum mesothelin levels were more frequently increased in
patients of those which had tumour expressing mesothelin by
immunohistochemistry.(17) In another study by McIntosh et al,
found combined testing of serum CA-125 and mesothelin to be
having more sensitivity than CA-125 alone in detecting
epithelial ovarian cancer.(!8) In another study done by
Badgwell et al observed urine mesothelin level assessment to
be of more sensitivity than serum mesothelin levels in
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diagnosing patients with early and late stage ovarian cancer.
In their study elevated levels of urine mesothelin was
observed in 77.6% of serous and 71% of mixed tumours, while
none of the mucinous tumours showed increased mesothelin
in the urine.(19)

Many studies done in the recent have suggested the role of
mesothelin in cell survival, migration, invasion and tumour
progression.(20) Tumour cells expressing mesothelin are found
to increase IL6 production and hence cancer cell survival and
proliferation. Mesothelin also protects the cancer cells from
TNFa induced apoptosis by PI3K/AKT pathway stimulation.
Mesothelin was also found to have role in tumour adhesion
and metastasis based on evidence that it can bind to MUC-16
(Also known as CA-125) and mediate heterotypic cell
adhesion, thereby aiding in the peritoneal implantation and
metastasis of tumours.?) In ovarian cancers, mesothelin
induces MMP-7 secretion and enhances the migration and
invasion of cancer cells and thereby further tumour
progression.(22) Mesothelin is found to have a role in
metastasis by inducing the expression of matrix
metalloproteinases 7 and 9.(23)

The current study revealed diffuse mesothelin expression
in tumour tissue of serous carcinomas irrespective of the
grade. The cases of residual tumours following post
chemotherapy also were mesothelin positive. The prognostic
significance of mesothelin studied in one study revealed that
in high-grade ovarian carcinomas, diffuse mesothelin
expression (>50%) significantly correlated with better
survival in patients with advanced stage disease. In contrary,
few studies have reported an increased mesothelin expression
was associated with chemoresistance of the tumours. It was
conferred further that mesothelin expressing cancer cells can
resist the cytotoxic drug induced apoptosis.(24

The primary treatment modalities of malignant epithelial
ovarian tumours include surgical tumour resection followed
by chemotherapy. The adjuvant chemotherapy, i.e. consisting
of a platinum compound (Cisplatin/Carboplatin) is the
standard therapy in use. However, 50% - 70% of patients show
relapse.2) Hence, the development of new drugs and
therapeutic strategies for the management of these patients is
definitely in need to improve the survival and prognosis of
patients. Tumour-specific antibody-based therapies using
mesothelin as targets have been under study.(21.23)

CONCLUSIONS

In the present study and also other studies, it is found that
mesothelin is highly expressed in serous carcinomas
irrespective of the grade and also in post chemotherapy
tumours. This suggests that therapy using mesothelin as target
may be of possible use in malignant serous tumours. However,
larger studies regarding the same along with clinical approach
are needed to establish the role in management of epithelial
ovarian cancer.
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