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Abstract  

Malignant pleural mesothelioma (MPM) is known to be  
a clinical and pathological challenge. Its incidence is continued  
to increase worldwide including Egypt unfortunately. There  

is a positive link between the residential location and the  
incidence of mesothelioma. It is commonly occurring in areas  
of heavy pollution and environmental exposure to asbestos.  
Most of MPM cases are strongly suspected on routine hema-
toxylin & eosin staining. They exhibit a variety of histologic  

subtypes: Epithelioid, sarcomatoid or biphasic type. Epithelioid  

type of MPM can be easily confused with metastatic adeno-
carcinoma. Although immunohistochemistry has proven to  
be valuable in the differentiation of epithelioid mesothelioma  

from metastatic adenocarcinoma, no single antibody has  
demonstrated absolute sensitivity or specificity in making  

this distinction. Using immunohistochemical analysis with  
D2-40, a monoclonal antibody that has been used as a lym-
phatic endothelial marker may be useful in the differential  

diagnosis of epithelioid mesothelioma versus metastatic  
adenocarcinoma because of its staining of mesothelial cells.  

D2-40 had been reported to have strong membranous immu-
nostaining in up to 96% of MPM and reactive mesothelial  
processes but negative staining in adenocarcinoma.  
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Review Article  

Malignant pleural mesothelioma is an aggres-
sive malignancy arising from mesothelial cells  

lining the pleura. It is usually developed on the  
parietal pleural surface and later spreads to visceral  

pleura. Visceral pleura involvement entails a more  

advanced disease stage and is, therefore, an impor-
tant prognostic factor [1] .  
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The global mesothelioma burden is unclear. It  

was estimated that as many as 43,000 people world-
wide die from the disease each year. However,  

there is no established global baseline that can be  
used to evaluate trends in disease occurrence. MPM  

incidence rates have been increasing throughout  

the industrialized world. This reflects the industrial  
exposure to asbestos, combined with a latent period  
between exposure and the development of mes-
othelioma averaging 30-40 years. The incidence  
is predicted to peak around 2020 [2] .  

In Egypt, the most famous factories are in  

Shubra El-Kheima district, the 10 th  of Ramadan  
city and Helwan. These factories produce both  
cement pipes and corrugated roofing panels rein-
forced with asbestos. A steady increase in the  

number of cases in Egypt was detected.  

The male/female ratio was 1.6/1. As mesothe-
lioma in Egypt is mainly concentrated in areas of  

high environmental pollution, a better environmen-
tal control program would be of great value [3] .  

In pathology-based cancer registry done in Ain  
Shams Faculty of Medicine from 2001 to 2010,  

there were 81 cases of pleural malignant tumors.  
MPM was diagnosed in 63 cases and constituted  

6.8% of malignant respiratory system tumors and  

0.5% of the total malignancies [4] .  

While in the cancer pathology registry done in  

the department of pathology, National cancer in-
stitute from 2000 to 2011, pleural malignant tumors  

formed 1.28% of total malignancies. MPM was  
the most common primary malignant pleural tumor,  

forming more than half the cases, followed by  
metastatic carcinoma (13.14%). Epithelioid type  
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mesothelioma was the most frequent histologic  

subtype forming 76.2% of all mesotheliomas [5] .  

Mesotheliomas often present with recurrent  

pleural effusion, which is submitted for cytologic  
evaluation. The sensitivity of cytologic diagnosis  
of MPM ranges between 32% and 76%. This broad  
range of sensitivity (high false-negative rate) is  

probably related to sampling rather than interpre-
tation [6] .  

The most useful cytologic features of epithelioid  
MPM are the presence of numerous relatively large  

(>50 cells) balls of cells with berry-like external  
contours and enlargement of cytoplasm, nucleus,  

nucleolus (macro-nucleoli) and nuclear atypia if  
present. However, prominent nucleoli can be  
present in reactive mesothelial cells [7] .  

Using molecular techniques [such as fluores-
cence in situ hybridization (FISH)] in demonstrating  

homozygous deletion of the p 16 gene which was  

detected in about 70% of mesothelial proliferations  

are particularly promising (as reported specificity  

is 100%) [8] .  

WHO classification of pleural mesothelial tu-
mors (2015) was: (1) Diffuse MPM, (2) Localized  
MPM, (3) Well-differentiated papillary mesotheli-
oma, and (4) Adenomatoid tumor. Type (1) and (2)  
further subdivided into epithelioid, sarcomatoid  

and biphasic [9] .  

Epithelioid mesotheliomas with marked nuclear  

pleomorphism greater than 10% of the tumor were  

recognized as a "pleomorphic" variant and had  

been shown to behave similarly to sarcomatoid  
and biphasic variants (an adversely prognostic  

pattern) [10] .  

The most important differential diagnosis of  

MPM is metastatic or locally invasive (from lung  
or chest wall) tumor that covers the pleural surface.  

However, various localized tumors also exist in  
the pleura and some mimic mesothelioma micro-
scopically. For this reason, knowledge of the gross  

distribution of tumor, the operator's description of  
the findings at thoracotomy or thoracoscopy is  
crucial to making a proper diagnosis [11] .  

The diagnosis of malignant mesothelioma is  
rendered with the aid of immunohistochemistry to  
demonstrate the presence of "mesothelial" or "ep-
ithelial" differentiation. Antibody panels that have  

been proposed for the distinction between MPM  
and other neoplasms usually include 2 or more  

epithelial markers used to exclude the diagnosis  

of carcinoma, and 2 or more mesothelial markers  
used to confirm the diagnosis of MPM [12] .  

There is no single antibody, which can diagnose  
mesothelioma; therefore, the comprehensive judg-
ment by the results using these combinations of  
antibodies is required [13] .  

There is no absolute number of antibodies that  

can be recommended for the diagnosis of malignant  

mesothelioma. Workup can be done in stages. An  
initial workup could use 2 mesothelial markers  
and 2 markers for the other suspected tumor (i.e.  

metastatic lung adenocarcinoma). If results are  

discordant, a second stage, expanding the panel of  

antibodies, may be needed [7] .  

D2-40 is a monoclonal antibody that has been  
recommended as a marker for the diagnosis of  
malignant mesothelioma [14] . It has been recognized  
to stain mesothelial cells and lymphatic endotheli-
um with high sensitivity and specificity [15] .  

It had been reported to have strong membranous  

immunostaining in up to 96% of mesothelioma  
and reactive mesothelial processes but negative  

staining in adenocarcinoma [16] .  

It is a commercially available monoclonal an-
tibody directed against M2A antigen [17] . The M2A  
antigen is a 40 kDa O-linked sialoglycoprotein  

found on the cell surface of testicular gonocytes,  
germ cell tumors, lymphatic endothelium and me-
sothelial cells [18] .  

Since D2-40 has demonstrated selective immu-
noreactivity for lymphatic endothelium, its clinical  

uses also include the demonstration of lymphatic  

invasion by primary tumors and it is used as a  

marker of certain vascular lesions [17] .  

Potential interpretive pitfalls exist as it is con-
stantly expressed in lymphatic endothelium and  
serves as an internal positive control in tissues. So  

the pathologist mustn't over-interpret focal linear  

membrane expression within lymphatics [19] .  

The existence of mesothelin antibodies as D2- 
40 in mesothelioma patients have raised significant  
interest in the potential of immunotherapy in MPM.  

Clinical studies including trials with anti-mesothelin  

monoclonal antibodies and gene delivery strategies  
are ongoing [20] .  
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