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Malignant mesothelioma (MM) is the aggressive tumor of serosal surfaces. There are crude pathogenetic results
regarding the biology of MM. Coordinated upregulations of p53 gene expression are shown in malignancies. We believed
that there are changes in the p53 expression with transformation from reactive hyperplasia to MM. A 65-year-old
male was admitted the hospital because of left pleuritic chest pains in 2004. Chest computed tomography (CT) results
showed left pleural effusions with loculation and pleural thickening. Pathologic findings revealed reactive mesothelial
hyperplasia. In 2008, the patient again felt left pleuritic chest pains. Chest CT showed progressive thickening of the left
pleura. Pathologic diagnosis was atypical mesothelial hyperplasia. In 2011, chest CT showed progressive thickening
of his left pleura. He was diagnosed with well-differentiated papillary mesothelioma. Serial change was analyzed by
immunohistochemical staining for p53 of pleural tissues. There were no remarkable changes in p53 expressions during

the transformation to MM.
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Introduction

Malignant mesothelioma (MM) is an aggressive tumor of
serosal surfaces, including the pleura and the peritoneum'.
Asbestos is the principal carcinogen associated with MM.
Simian virus 40 (SV40), a DNA virus, has been implicated as
a cofactor in the causation of MM"? There are crude patho-
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genetic results regarding the biology of MM. These include
abnormal karyotypes (loss of chromosome 22, structural rear-
rangements of 1p, 3p, 9p, and 6q), growth advantage (platelet-
derived growth factors A and B, epidermal growth factor and
transforming growth factor ), immortalization by the action
of telomerase, absence of tumor suppressor genes (Rb and
p53, p16 and p14, and NF2-merlin), induction of antiapoptotic
processes, increased angiogenesis (such as vascular endothe-
lial growth factor), and matrix interactions'.

Histological examination remains the key for MM diagnosis’.
Demonstration of stromal or fat invasion is the key feature in the
diagnosis of MM™". However, the cytopathologist and surgical
pathologist experience difficulties due to the many morphologic
similarities between neoplastic cells and their benign coun-
terparts’. Therefore, tumor markers have been used for MM
diagnosis. The best known tumor markers of MM are epithelial
membrane antigen (EMA), p53, and desmin. Other markers
include GLUT-1, Ki-67 labeling, bcl-2, and p-glycoprotein'. High
expression of desmin, low expression of EMA, and very low ex-
pression of p53 indicate benign mesothelial proliferation”.

Several immunohistochemical studies have been per-
formed to differentiate between benign mesothelial prolifera-
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tions and MM. p53 overexpression is a frequent feature of me-
sothelioma and is useful for differentiating between malignant
and non-neoplastic mesothelial alterations'. However, there
has been no report regarding changes in p53 expression in
the same malignant pleural mesothelioma patient. We believe
there is a change in p53 expression with transformation from
reactive hyperplasia and atypical mesothelial hyperplasia to
MM. Therefore, we analyzed the serial change in p53 expres-
sion by immunohistochemical staining in a patient with MM.

Case Report

In 2004, a 65-year-old male presented with left pleuric chest
pain. He had worked as a factory supervisor of asbestos-
containing products for the past 20 years. His medical history
was hypertension and diabetes mellitus. He was a former
smoker, smoking 42 packs of cigarettes per year. Chest X-ray
and computed tomography (CT) showed a moderate amount
of left pleural effusion with some loculation, combined with
mild pleural thickening and subtle enhancing area (Figure 1A,
D, G), indicating a presumptive diagnosis of tuberculous pleu-

Figure 1. (A, D, G) In 2004, chest X-ray and computed tomography (CT) showed a moderate amount of left pleural effusion (D, white arrow)
with loculation combined with mild pleural thickening and subtle enhancing area. (B, E, H) In 2008, chest CT showed progressive thickening
of the left pleura with nodularity (E, white arrow). (C, E I) In 2011, chest CT showed progressive pleural thickening with enlarged subpleural
nodules (E white arrowhead) in the left hemithorax.
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risy. However, cell differential count of pleural fluid showed a
red blood cell count of 1,140/mm®, white blood cell count of
8,010/mm® with 15% neutrophils, 4% lymphocytes, 65% mac-
rophages, and 16% others. The patient’s pleural adenosine de-
aminase level was 23 U/L. Aspiration cytology of pleural fluid
was negative for malignant cells. Many clusters of reactive
mesothelial cells and chronic inflammatory cells were seen
in pleural fluid. Video-assisted thoracic surgery (VATS) was
performed for a correct diagnosis, which showed thickened
pleura. Pleura were partly resected. A grossly grayish white
soft tissue section was taken. At that time, clinical, radiological
and biochemical investigation did not identify malignancy in
any organ, nor venous thromboembolism.

In 2008, the patient felt left pleuric chest pain again. Chest
CT showed progressive thickening of the left pleura with
nodularity (Figure 1B, E, H). According to VATS, the pleura
appeared thickened. Therefore, left pleurectomy and wedge
resection were performed.

In 2011, repeat CT showed progressive thickening of the
left pleura (Figure 1C, E I). A presumptive diagnosis was ma-
lignant transformation. The patient underwent exploratory
VATS. A left pleurectomy and wedge resection in the left upper
lobe were performed. The final pathologic diagnosis was well-
differentiated papillary mesothelioma. The patient underwent
Alimta/cisplatin combination chemotherapy for nine cycles

and radiotherapy to left pleura.
1. Pathology

In 2004, there was no definite evidence of MM, such as infil-
tration of deep tissue, obvious cytologic atypia, prominent cell
grouping, or necrosis. The pathologic diagnosis was reactive
mesothelial hyperplasia (Figure 2A, D). In 2008, there was
diffuse fibrous thickening with fibrous exudate of the pleura.
There was multifocal marked proliferation of mesothelial cells,
sometimes forming papillary structures with myxoid fibrovas-
cular cores. There was no evidence of invasion in the pleura
or lung parenchyma. These findings were more suggestive of
atypical hyperplasia of mesothelial cells than MM (Figure 2B,
E). Immumohistochemical analysis of the patient’s pleural tis-
sue showed positive cytokeratin (CK), negative thyroid tran-
scription factor 1, negative carcinoembryonic antigen, positive
D2-40 (podoplanin), positive WT-1, and positive CK5/CK6
staining. These findings were more suggestive of mesothelial
cells than epithelial cells of the gland.

In 2011, biopsy sections showed diffuse fibrous thickening
with fibrous exudate of the pleura (Figure 2C, F). There was
marked mesothelial hyperplasia with focal papillary struc-
tures. Cytologic atypia, prominent cell grouping and necrosis
were not found. However, there was a superficial microinva-

Figure 2. Pleural tissues diagnosed of reactive hyperplasia in 2004 (A, D). There was hyperplasia of mesothelial cells (arrowhead). In 2008, it
was diagnosed for atypical mesothelial hyperplasia (B, E), there there were multifocal marked proliferations of mesothelial cells, sometimes
forming papillary structures (arrowhead) with myxoid fibrovascular cores (arrow). In 2011, pleural tissues diagnosed of well-differentiated
papillary mesothelioma (C, F). There was marked mesothelial hyperplasia with focal papillary structures (arrowhead) (A-C, H&E stain, x100;

D-F H&E stain, x400).
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Figure 3. Serial pleural tissues with p53 immunohistochemical stain in a patient in 2004, p53 focal positive staining (arrowhead) with a diag-
nosis of reactive mesothelial hyperplasia (A, D); focal positive stain (arrowhead) with a diagnosis of atypical mesothelial hyperplasia in 2008
(B, EB); focal p53 staining (arrowhead) with well-differentiated papillary mesothelioma in 2011 (C, F) (A-C, p53 immunohistochemical stain,

x200; D-E p53 immunohistochemical stain, x400).

sion with malignant potential. An asbestos fiber count on
pleural tissue was not performed. Final pathologic diagno-
sis was well-differentiated papillary mesothelioma. At that
time, immumohistochemical staining showed p53(+, focal),
EMA(+), CK5/CK6(+), D2-40(+), HBME-1(+), and WT-1(-).

Immunohistochemical stain was performed to examine
p53 expression in pleural tissue from 2004 and 2008. We got
the informed consent to the patient about the use for research
purposes. The corresponding paratfin-embedded cell blocks
were cut 4-um thick and stained with an anti-p53 antibody
(PADb 240; ab26; 1:200, Abcam, Cambridge, UK). Incubation
and pretreatment times were 2 hours. Appropriate positive
and negative controls were included. Results revealed p53 fo-
cal positive staining with a diagnosis of reactive mesothelial
hyperplasia in 2004 (Figure 3A, D). Additionally, p53 stain-
ing was focal positive with atypical mesothelial hyperplasia
in 2008 (Figure 3B, E). In 2011, immunohistochemical stain
revealed focal p53 staining with well-differentiated papillary
mesothelioma (Figure 3C, F).

Discussion

This case report focused on whether tumor suppressor
gene expression changes during transformation from atypical
hyperplasia to MM. This is the long-term follow-up study for
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serial measurements of pleural tissues in the same patient.
However, in our analysis, we observed focal p53 immunohis-
tochemical staining with reactive hyperplasia and atypical
hyperplasia. This may mean that p53 overexpression exists
not only in MM but also in reactive hyperplasia or atypical
hyperplasia. There was no overt change in p53 immunobhisto-
chemical staining at diagnosis with MM. Although there was
no remarkable change during transformation, this study was
the first trial for serial observation about p53 expression in the
same patient.

Generally, p53 staining is negative in atypical mesothelial
hyperplasia and mesothelioma. p53 is also overexpressed
more frequently in MM than reactive mesothelial prolifera-
tions, with a sensitivity ranging between 41% and 61%, and
a specificity of 91%"’. In the negative control, we observed
focal positivity in 5% of reactive mesothelial cells. Due to the
low sensitivity and specificity of p53, there were limitations
in interpreting the results via immunohistochemical stains
because wild-type p53 may be stained by the commonly used
antibodies"".

p53 is a 53-kDa protein product of a tumor suppressor gene
that regulates cell growth and inhibits cells from entering S-
phase. Mutations in p53 are common in malignancies, and
mutations in p53 lead to a prolonged half-life and accumula-
tion of high amounts of the protein'*". p53 overexpression
was detected in 57.5% of patients in MM although no muta-
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tion was found in any of the studied exons. Moreover, the p53
gene mutations are rarely observed, although p53 overexpres-
sion is frequent'’, This suggests the presence of other mecha-
nisms for p53 inactivation in MM, such as sequestration of the
wild-type p53 protein by other cellular proteins. The present
results provide evidence for this mechanism because some of
the present patients had marked cytoplasmic immunoreactiv-
ity for p53. The carcinogenic effect of SV40 is mediated by its
tag antigen, which leads to inactivation of tumor suppressor
gene production, such as that of p53 and Rb". Tumor sup-
pressor genes operate in various ways to block tumor growth.
Although the two principal tumor suppressor genes, Rb and
p53, are not commonly absent in MM, other molecules that
are important in the Rb and p53 pathways are involved, par-
ticularly p16 and p14. Another gene product in the tumor sup-
pressor gene pathway, NF2-merlin, is also important'.

Due to limitation of the quantitative immunohistochemis-
try method, there were limitations for this study. In previous
studies, immunopositivity has been assessed in a semiquan-
titative manner (0, no staining; 1+, <25% cells positive; 2+,
26-75% cells positive; 3+, >75% cells positive) and staining
intensity is low, moderate or high’. However, 2009 guidelines
for pathologic diagnosis of MM suggest that weak or focal
staining of less than 10% of the cells should be considered as
being negative when interpreting a panel of stains'. Follow-
ing this guideline, our results from three serial pleural tissues
revealed ambiguous conclusions. The patient was diagnosed
with well-differentiated papillary mesothelioma in 2011. We
did not perform immunohistochemical analysis for p53 from
pleural tissue in 2004 and 2008. Some people may believe that
it would have been better to perform immunohistochemical
staining, including p53 and EMA, at early presentation in 2004
and 2008. However, we diagnosed the patient with MM not
because of p53 positive staining, but due to the presence of
superficial microinvasion.

In summary, p53 was found to be overexpressed in MM. If
MM is suspected clinically with atypical microscopic findings,
p53 staining may helpful for diagnosis. However, p53 overex-
pression may exist not only in MM but also in reactive hyper-
plasia or atypical hyperplasia. Further studies are needed to
determine changes in the amount of p53 during transforma-
tion for a larger population.
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