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Differential Pathological Diagnosis of Mesothelioma

Kouki Inai

Department of Pathology, Graduate School of Biomedical Sciences, Hiroshima University

Recently, mesothelioma, which is a malignant tumor related to asbestos-exposure, has rapidly increased,
and this tendency is supposed to continue until 2030. The patients with mesothelioma have been compensated
or reliefed by law in Japan, however, more than 10% of applicants have been refused from compensation or re-
lief. The reason is mainly the accuracy of pathological diagnosis, and therefore, the importance of differential di-
agnosis is pointed out now.

The occurrence sites of mesothelioma are limited to serosal membrane, that is, pleura, peritoneum, pericar-
dium and tunica vaginalis, and the proportion of pleural case is extremely large. Grossly, diffuse type is domi-
nant compared to localized type, however, pleural invasion of lung cancer rarely mimic the characteristics of
mesothelioma. Histologically, mesothelioma is divided to epithelioid type, sarcomatoid type, desmoplastic type
and biphasic type and others. Its histological varieties cause the difficulties of differential diagnosis, and on the
pathological diagnosis, the immunohistochemical stainings using adequate antibodies are useful. Especially the
differentiation between benign and malignant lesion is important for avoiding the excessive invasion as treat-

ment to the patients.
(JJOMT, 57: 183—189, 2009)

©]Japanese society of occupational medicine and traumatology httpy//www.jsomt,jp
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Value of immunohistochemistry in the differential diagnosis of pleural sarcomatoid
mesothelioma from lung sarcomatoid carcinoma

Aims: The differential diagnosis of pleural sarcomatoid
mesothelioma (SM) from lung sarcomatoid carcinoma
(LSC) invading parietal pleura and chest wall is a
challenging issue. The aim of this study was to identify
useful antibodies that can be used for the differential
diagnosis of pleural SM from LSC.

Methods and results: Forty-five cases of pleural SM and
27 cases of LSC were immunohistochemically analysed
by using 15 commercially available antibodies, includ-
ing D2-40 and antibodies to calretinin, thrombomod-
ulin, Wilms’ Tumour 1, carcinoembryonic antigen
(CEA), Napsin A, thyroid transcription factor (TTF)-1,

pan-cytokeratin, CAMS.2, epithelial membrane anti-
gen, Ber-EP4, MOC-31, o-smooth muscle actin,
h-caldesmon and desmin. The results revealed that
D2-40 positivity was significantly higher in pleural SM
(86.7%) than in LSC (25.9%). The positivity of the
adenocarcinoma markers, including CEA, Napsin A,
and TTF-1, was low even in LSC.

Conclusions: Evaluating the positivity and degree of
staining of the well-known mesothelial marker D2-40
could be applied to differentiate pleural SM from the
sarcomatoid component of LSC, in addition to assessing
clinical and radiological information.

Keywords: asbestos, calretinin, CEA, D2-40, differential diagnosis, immunohistochemistry, sarcomatoid carcinoma,

sarcomatoid mesothelioma

Abbreviations: a-SMA, o-smooth muscle actin; CEA, carcincembryonic antigen; CGH, comparative genomic
hybridization; CK, cytokeratin; EMA, epithelial membrane antigen; H&E, haematoxylin and eosin; LSC, lung
sarcomatoid carcinoma; SM, sarcomatoid mesothelioma; TM, thrombomodulin; TTF, thyroid transcription factor;

WT1, Wilms' Tumour 1

Introduction

Mesothelioma is a rare, aggressive tumour involving
the mesothelial cells of the pleura, peritoneum, peri-
cardium, and testicular tunica vaginalis. It is very well
correlated with occupational and environmental asbes-
tos exposure.’™ In many countries, the incidence of

Address for correspondence: Y Takeshima, MD, PhD, Department of
Pathology, Graduate School of Biomedical Sciences, Hiroshima
University, 1-2-3 Kasumi, Minami-ku, Hiroshima 734-8551, Japan.
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mesothelioma has been increasing, so that pathologists
increasingly encounter and diagnose it.

The pathological diagnosis of mesothelioma is
occasionally difficult because of its rarity and its
heterogeneous morphological and immunohistochem-
ical findings.>” The predominant histological subtypes
of mesothelioma include epithelioid, sarcomatoid,
biphasic and desmoplastic types.>3'° There are many
comprehensive immunohistochemical studies concern-
ing the differentiation between epithelioid mesothel-
ioma and pulmonary adenocarcinoma.’ %
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However, there are few reports on the differential
immunohistochemical diagnosis of pleural sarcomatoid
mesothelioma (SM) and tumours with spindle cell
morphology, such as ‘true’ sarcoma, pulmonary sarco-
matoid carcinoma (LSC) and fibrous and/or fibrosing
pleuritis.ls_20 Usually, pleural SM grows along the
parietal and visceral pleurae;® however, occasional
cases of localized mesothelioma have also been
observed.>! On the other hand, LSC types, including
pleomorphic carcinoma, spindle cell carcinoma, giant
cell carcinoma, carcinosarcoma and pulmonary blast-
oma, grow more aggressively in pulmonary paren-
chyma than other non-small cell carcinomas,
sometimes involving the parietal pleura and the chest
wall.’ In the event that epithelial components in
pleomorphic carcinoma, such as adenocarcinoma,
squamous cell carcinoma and large cell carcinoma,
cannot be detected, and tissue obtained by needle
biopsy is submitted for pathological diagnosis, the
differential diagnosis between pleural SM and 1SC is
difficult even if immunohistochemistry is used. There-
fore, clinical and radiological information is necessary
to diagnose pleural SM definitively.® 7?2

Immunohistochemical analyses were using 15
performed, commercially available antibodies to eval-
uate the usefulness of immunohistochemistry in the
differential diagnosis of pleural SM from LSC. In
particular, we discussed the usefulness of D2-40
(anti-podoplanin antibody) was assessed in such
differential diagnosis.

Materials and methods

Fourty five pleural SM cases and 27 LSC cases were
selected, including 22 pleomorphic carcinomas and
five spindle cell carcinomas, diagnosed between 1987
and 2008, from the surgical archives of the Depart-
ment of Pathology, Graduate School of Biomedical
Sciences, Hiroshima University. Nine pleural SM and
nine LSC cases had been included in a previous
study.?? The diagnosis of each case was confirmed by
reviewing clinical information (especially chest com-
puted tomography findings), main clinical and path-
ological tumour location and morphological slides
including haematoxylin and eosin (H&E) and immuno-
histochemically stained slides. All LSC cases in this
study were located in the pulmonary parenchyma.
Questionable cases were omitted from the study. The
average age of the patients with pleural SM was
63.2 years (range 35-85) and that of the patients
with LSC was 65.3 years (range 56-89). All the
patients were Japanese. The diagnosis in each case
was based on the recommended criteria listed in the

2004 World Health Organization Classification.>*> In
brief, pleural SMs consist of spindle cells arranged in
fascicles or having a haphazard distribution, often
resembling fibrosarcoma and malignant fibrous hist-
iocytoma,® and LSC is a poorly differentiated non-
small cell lung carcinoma that contains a component
of sarcoma or sarcoma-like (spindle and/or giant cell)
differentiation.”> The subclassification of LSC is listed
in Table 1. Biphasic and desmoplastic mesothelioma
and pulmonary carcinosarcoma, pulmonary blastoma
and giant cell carcinoma were excluded from the
study.

Immunohistochemistry of sections from formalin-
fixed paraffin-embedded tissues was performed using
the Histofine Simple Stain MAX PO (MULTI) kit
(Nichirei, Tokyo, Japan) with or without antigen
retrieval, The list of primary antibodies, including the
15 antibodies, clone, source, dilution rate and antigen
retrieval, is shown in Table 2. Based on the number of
tumour cells observed following immmunohistochem-
istry, the tumours were scored using the following
semiquantitative system: 0, no or trace reactivity; score
1+, <10% tumour cells; score 2+, 11-50% tumour
cells; score 3+, >51% tumour cells. The definition of a
‘positive case’ in this study is a case with a score of 1+,
2+ or 3+,

When the expression of D2-40 was investigated, a
high level of background staining was occasionally
observed in the desmoplastic tissue surrounding infil-
trating tumour cells, as pointed out by Chu et al >

Table 1. Clinicopathological profile of pleural sarcomatoid
mesothelioma and lung sarcomatoid carcinoma

Sarcomatoid  Sarcomatoid
mesothelioma carcinoma

Number of cases 45 27
Age (mean) 35-85 (63.2) 56-89 (65.3)
Male:female 40:5 24:3

Subtypes (WHO, 2004)

Pleomorphic carcinoma 22
Epithelial components:
Adenocarcinoma 19
Squamous cell ca.* 2
Large cell ca.* 1
Spindle cell carcinoma 5

*ca., carcinoma.

© 2009 The Authors. Journal compilation © 2009 Blackwell Publishing Ltd, Histopathology, 54, 667-676.



Table 2. Antibodies used in this study
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Antibody to Source Clone Pretreatment Dilution
Podoplanin Nichirei BioScience, Tokyo, Japan D2-40 Autoclave Pre-diluted
Calretinin Zymed, San Francisco, CA, USA Poly Autoclave 1:50

WT1 Dako, Glostrup, Denmark 6F-H2 Autoclave 1:400
Thrombomodulin Dako 1009 None 1:500

CEA Nichirei BioScience CcoL-1 Autoclave Pre-diluted
Napsin A IBL, Gumma, Japan TMU-AdO02 Autoclave 1:200
TTF-1 Dako 8G7G3/1 Autoclave 1:50
CAM5.2 Becton Dickinson, Franklin Lakes, NJ, US 2A4 Autoclave Pre-diluted
Pancytokeratin Novocastra, Newcastle upon Tyne, UK AE1/AE3 Autoclave 1:500
EMA Dako E29 Autoclave 1:100
Epithelial antigen Dako Ber-EP4 None 1:100
Epithelial related antigen Dako MOC-31 None 1:50
a-Smooth muscle actin Dako 1A4 Autoclave 1:100
h-Caldesmon Dako H-CD Autoclave 1:50
Desmin Dako D33 Autoclave 1:100

WT, wilms' tumour; CEA, carcinoembryonic antigen; TTF, thyroid transcription factor; EMA, epithelial membrane antigen.

Therefore, D2-40 was assessed in relatively cellular
areas to prevent the background staining from inter-
fering with the results. LSC was evaluated in the
‘sarcomatoid’ component, i.e, areas where the tumour
cells exhibited spindle and/or pleomorphic morphology
without clear epithelial tumour cell nest formations.
Immunohistochemical evaluation for the ‘epithelial’
component of LSC was excluded from this study.

Statistical analyses were performed using Fisher's
exact test and Mann-Whitney U-test. Sensitivity and
specificity were calculated for each marker using a
simple 2 x 2 table, A P-value of <0.05 was considered
to be significant.

Results

POSITIVITIES OF ANTIBODIES FOR SARCOMATOID
MESOTHELIOMA AND LUNG SARCOMATOID
CARCINOMA

The positivities of each antigen for pleural SM and LSC
are indicated in Table 3. Representative immunohisto-
chemical reactivity for pleural SM and LSC is shown in
Figures 1 and 2. The pattern of reactivity for each of

the antibodies for the two tumour types is briefly
described below.

D2-40

Of the 45 pleural SM cases, 39 (86.7%) were positive
for D2-40. Of the 27 LSC cases, seven (25.9%) were
positive for D2-40, Both the tumours exhibited a
predominantly cytoplasmic pattern of immunoreactiv-
ity; however, both membranous and cytoplasmic
patterns of reactivity were also noted in some cases.
A high grade of reactivity (i.e. 2+ or 3+) was observed
in 21 pleural SM cases (46.7% of the positive cases);
however, most positive LSC cases had a low reactivity
grade (i.e. 1+). The difference in reactivity grade was
statistically significant between pleural SM and LSC.
The intensity of reactivity in pleural SM and LSC cells
in most cases was less than that in the normal
lymphatic endothelium of the same specimens; how-
ever, some pleural SM cells were immunoreactive with
the strong intensity similar to that of lymphatic
endothelium. If a cut-off value of 10% was applied,
the sensitivity of D2-40 would be 46.7% in pleural SM
and 3.7% in LSC.

© 2009 The Authors. Journal compilation © 2009 Blackwell Publishing Ltd, Histopathology, 54, 667-676.
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Table 3. Immunohistochemical findings for pleural sarcomatoid mesothelioma and lung sarcomatoid carcinoma

Sarcomatoid mesothelioma

Sarcomatoid carcinoma

Reactivity grade

Reactivity grade

Markers n (%) 0 1+ 2+ 3+ n(%) 0 1+ 2+ 3+ P-value* P-valuet
D2-40 39/45 (86.7) 6 18 N 10 7/27 (25.9) 20 6 1 0 <0.001 <0.001
Calretinin 35/45(77.8) 10 23 10 2 16727 (59.3) 11 11 3 2 0.081 0.154
WT1 10724 (41.7) 14 6 3 1 7/19 (36.8) 12 5 1 1 0.806 0.695
Thrombomodulin 9/23(391) 14 8 0 1 10/23(435) 13 9 1 0] 0.500 0.790
CEA 0/27 (0) 27 0 0 0 4/27 (14.8) 23 4 0 0 0.055 0.039
Napsin A 0/15 (0) 15 0 0 0 4/20 (20.0) 16 4 0 0 0.093 0.965
TTF-1 0/15 (0) 15 O 0 0 3/20 (15.0) 17 3 0 0 0.174 0.122
CAMS5.2 45 /45 (100) 0 9 17 19  25/26(96.2) 1 10 1 14 0.366 0.743
AE1/AE3 24/27 (889) 3 4 11 9 21/23(91.3) 2 8 5 8 0.578 0.611
EMA 13/24 (54.2) 11 12 1 0 10/15(66.7) 5 7 2 1 0.240 0.634
Ber-Ep4 0/15 (0) 15 0 0 0 2/21 (9.5) 19 2 0 0 0.333 0.225
MOC-31 0/15 (0) 15 0 0] 0 0/19 (0) 19 0 0] 0] NAF NAT
a-SMA 14/24 (583) 10 6 6 2 9/21 (42.9) 12 6 2 1 0.231 0.193
h-Caldesmon 0/15 (0) 15 0 0 0 0/18 (0) 18 O 0 0 NA% NAT
Desmin 4/36(11.1) 32 4 0 0 2/25 (8) 23 1 1 0 0.523 0.172

WT, wilms' tumour; CEA, carcinoembryonic antigen; TTF, thyroid transcription factor; EMA, epithelial membrane antigen;
a-SMA, a-smooth muscle actin.
*P-value (the difference in the positive rate between pleural SM and LSC for each antibody calculated by Fisher's exact test).
+P-value (the difference in the distribution of reactivity scores between pleural SM and LSC for each antibody calculated by

Mann-Whitney U-test).
$Not available.

CALRETININ

Of the 45 cases with pleural SM (77.8%), 35 were
positive for calretinin. Most of the positive cases fell in
the 1+ reactivity grade. The pattern of immunoreac-
tivity in the pleural SM as well as LSC cases was
observed as reactivity in the nucleus and cytoplasm.
Most of the positive cases had a lower reactivity score
(ie. 1+). There was no difference in reactivity grades
between pleural SM and LSC.

WILMS' TUMOUR 1 AND THROMBOMODULIN

Approximately 40% of the cases of pleural SM (41.7%)
and LSC (36.8%) were positive for Wilms' Tumour
(WT) 1. Immunoreactivity was located in the cyto-

plasm in each tumour. Trace nuclear reactivity was
observed in certain positive cases.

More than 30% of the pleural SM (39.1%) and LSC
(43.5%) cases exhibited a primarily membranous
pattern of reactivity for thrombomodulin (TM). How-
ever, most of the positive cases had a staining score of 1+,

CARCINOEMBRYONIC ANTIGEN, NAPSIN A AND
THYROID TRANSCRIPTION FACTOR-1

None of the pleural SM cases was positive for antibodies
to carcinoembryonic antigen (CEA), Napsin A and
thyroid transcription factor (TTF)-1. A few LSC cases
exhibited a weak cytoplasmic pattern of reactivity for
CEA (cytoplasm), Napsin A (cytoplasm) and TTF-1
(nucleus).

© 2009 The Authors. Journal compilation © 2009 Blackwell Publishing Ltd, Histopathology, 54, 667-676.
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Figure 1. Histological and immunohistochemical results of a case of pleural sarcomatoid mesothelioma (59-year-old male patient). Atypical
spindle cells arranged in fascicular pattern (A) (H&E). Tumour cells show cytoplasmic positivity for D2-40 (B) and nucleus and cytoplasmic
positivity for calretinin (C). More than half of the tumour cells are immunoreactive for cytoplasmic CAM5.2 (D) (Streptavidin—biotin—peroxidase).

CYTOKERATIN (CAMS5.2), CYTOKERATIN-MULTI
(AE1/AE3), EPITHELIAL MEMBRANE ANTIGEN,
BER~-EP4 AND MOC-31

All the pleural SM cases and 96.1% of the LSC cases
exhibited cytoplasmic patterns of reactivity for CAMS5.2.
Pan-cytokeratin (AE1/AE3) was also expressed in
approximately 90% of the pleural SM and LSC cases.
More than 50% of the pleural SM and LSC cases showed
a primarily cytoplasmic and/or membranous pattern of
reactivity for EMA. However, most of the positive cases
had a 1+ reactivity score.

None of the cases of pleural SM was positive for Ber-
EP4, and only two LSC cases exhibited a membranous
pattern of reactivity, MOC-31 was not detected in either
fumour,

A-SMOOTH MUSCLE ACTIN, H-CALDESMON AND
DESMIN

Approximately half of the pleural SM and LSC cases
exhibited cytoplasmic patterns of reactivity for
a-smooth muscle actin (a-SMA). The distribution of

expression score was variable. None of the pleural SM
and LSC cases exhibited any immunopositivity for
h-caldesmon. Four of the 36 pleural SM cases and one
of the 25 LSC cases exhibited a weak cytoplasmic
pattern of reactivity for desmin.

Table 3 lists the P-values for the difference in
positivity rates (cases with staining grade >1+)
between pleural SM and LSC determined by Fisher’s
exact test. Only D2-40 showed a significantly higher
expression rate in pleural SM than in LSC,

The P-values according to the Mann—Whitney U-test
for the difference in distributions of reactivity grades
between pleural SM and LSC for each antibody are also
shown in Table 3. Only D2-40 and CEA exhibited a
significant difference in the proportions of reactivity grade.

SENSITIVITY AND SPECIFICITY OF EACH ANTIBODY
FOR DIFFERENTIAL DIAGNOSIS BETWEEN
MESOTHELIOMA AND LUNG SARCOMATOID
MESOTHELIOMA

The sensitivity and specificity of each antibody for the
differential diagnosis between pleural SM and LSC are

© 2009 The Authors. Journal compilation © 2009 Blackwell Publishing Ltd, Histopathology, 54, 667-676.
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Figure 2. The histological immunohistochemical features of a lang pleomorphic carcinoma with foci of adenocarcinoma (78-year-old male
patient). Atypical spindle and/or polygonal cells proliferating in the lung parenchyma (A) (H&E). No tumour cells show focal positivity
for D2-40. Lymphatic endothelium in the tumour tissue positive for D2-40 (B). Some tumour cells exhibit nuclear/cytoplasmic positivity
for calretinin (C). The focal carcinoembryonic antigen positivity is also illustrated (D) (Streptavidin-biotin—peroxidase).

indicated in Table 4. Only D2-40 exhibited a relatively
high sensitivity and specificity for differential diagnosis.
The other antibodies did not show a good combination
of both high sensitivity and specificity.

Discussion

The accurate diagnosis of pleural SM and exclusion of
other tumours with spindle cell morphology from the
diagnosis is difficult to achieve based on the limited
observation of histological features using techniques
such as H&E immunohistochemistry, even though
associated with clinical information.®” It is especially
difficult to differentiate between pleural SM and LSC
invading pleural tissue and the chest wall due to their
morphological similarities.

Recently, many ‘mesothelial markers’ including cal-
retinin, D2-40, WT1, TM, mesothelin and cytokeratin
(CK) 5/6 have been developed.!%1%25 It is recom-
mended that a set of antibodies should be used for the

differential diagnosis of mesothelioma from other
tumours and tumour-like lesions.>”'*° However, there
are limited reports on the immunohistochemical differ-
entiation of pleural SM and LSC,}%1820:26.27 Attanoos
et al.'® have described how the combination of a broad-
spectrum CK with calretinin increases both the sensi-
tivity and specificity for the diagnosis of pleural SM.
Lucas et al.'® conducted a comparative immunohisto-
chemical study of mesothelioma and true sarcoma,
including malignant fibrous histiocytoma, leiomyosar-
coma, synovial sarcoma and LSC. They concluded that
CK and calretinin had the greatest diagnostic value in
the differential diagnosis of pleural SM from true
sarcoma. However, immunohistochemical analyses
with antibodies such as pan-cytokeratin, CK5/6, calre-
tinin, WT1, TM and «-SMA play a limited role in
differentiating between pleural SM and LSC. Our previ-
ous study indicated that a combination of CAMS5.2,
WT1 and pan-cytokeratin is useful for differentiat-
ing between SM and true sarcomas, but of the 10

© 2009 The Authors. Journal compilation © 2009 Blackweli Publishing Ltd, Histopathology, 54, 667-676.



Table 4. Sensitivity and specificity of each antibody for
differential diagnosis between pleural sarcomatoid mesothe-
lioma and lung sarcomatoid carcinoma

Markers Sensitivity Specificity
D2-40 86.7 741
Calretinin 77.8 40.7
WT1 41.7 63.2
Thrombomodulin 39.1 56.5
CEA 0 85.2
Napsin A 0 80
TTF-1 0 85
CAM5.2 100 3.8
AE1/AE3 88.9 8.7
EMA 54.2 333
Ber-Ep4 0 20.5
MOC-31 0 100
o-SMA 58.3 58.1
h-Caldesmon 0 100
Desmin 11 92

WT, wilms' tumour; CEA, carcinoembryonic antigen; TTF,
thyroid transcription factor; EMA, epithelial membrane anti-
gen; a-SMA, a-smooth muscle actin.

commercially available antibodies used, no useful anti-
bodies were identified for differential diagnosis between
pleural SM and L.SC.*2 However, our previous study did
not include D2-40 immunohistochemistry, and the
sample size of our study as well as that of the previous
reports comprised relatively few LSC cases {(only nine
and <10 cases, respectively).!®2%2627 Therefore, we
tried to elucidate the useful antibodies to differentiate
between pleural SM and LSC by increasing the number
of cases analysed and the number of antibodies used.
Our results indicate that significant efficacy of D2-40
was observed in the differential diagnosis between
pleural SM and LSC. In other words, D2-40 showed a
higher positivity (86.7%) in pleural SM than in LSC
(26.1%) cells and a higher proportion of positivity
among pleural SM cells, '
Commercially available D2-40 has recently been
used as an antibody that reacts with the 40-kDa
antigen of the M2A oncofetal membrane antigen
originally detected in germ cell neoplasia.?® A recent
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study has demonstrated that this mucin-type glyco-
protein is podoplanin.?® This molecule is also expressed
in the lymphatic endothelium; therefore, it is routinely
used in the investigation of lymphatic invasion in
tumours.>®*! This antibody also reacts with normal
mesothelial cells, and its use in the diagnosis of
mesothelioma, especially the epithelioid type, has been
emphasized, 243233

However, there are limited reports on D2-40 immuno-
histochemistry of SM. Ordonez3? reported that D2-40
staining was positive in 86% of epithelioid mesotheli-
oma cells, whereas no immunoreactivity was detected
in six cases of SM and in five cases of biphasic
mesothelioma (sarcomatoid component), and con-
cluded that unlike calretinin, D2-40 is not effective in
the diagnosis of these tumours. Muller et al. 33 have
also reported that no D2-40+ cases were observed
among 18 SM cases. Chu et al.?* reported that D2-40
reactivity in sarcomatoid differentiation (either biphasic
mesothelioma or pure sarcomatoid) was less frequent
than in epithelioid mesothelioma f{i.e. 33 of 33 epithe-
lioid (100%), with reactivity observed in 10 of 16
biphasic (62.5%) and three of four sarcomatoid {75%)
cases]. They further reported that the D2-40 pattern of
reactivity in SM is less intense and is cbserved in the
cytoplasm, as opposed to the intense and membranous
pattern of reactivity observed in cases of epithelioid
mesothelioma, They concluded that D2-40 was limited
by its performance in areas of sarcomatoid differenti-
ation and also mentioned that the interpretation of
D2-40 reactivity in areas of sarcomatoid growth was
complicated by the loss of the characteristic pattern of
reactivity observed in epithelioid mesotheliomas and
the high level of background staining present in both
benign reactive pleural fibrous tissue and/or desmo-
plastic tissue surrounding infiltrating tumour cells.?*
Our present findings are consistent with the results
reported by Chu et al?%; we selected a relatively
cellular area for the immunohistochemical evaluation
of D2-40, and excluded the desmoplastic type as a
variant of SM, to prevent the above-mentioned prob-
lems in analysis.

On the other hand, Hinterberger et al.>* described
that 30% of SM or sarcomatoid components of
biphasic mesothelioma, assessed using a tissue micro-
array technique from 341 mesotheliomas, were
D2-40+, and the combination with calretinin in-
creased the sensitivity in SM. However, they did not
mention the specificity of D2-40 for other spindle cell
tumours including LSC. Padgett et al.?>” also reported
that D2-40 and anti-podoplanin antibody immuno-
histochemistry was more efficacious than calretinin for
diagnosis of SM, i.e. 11 of 14 SM cases (79%) and one
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of 13 sarcomatoid carcinomas from various organs
(8%) were positive for D2-40. In the present study, we
have demonstrated a sensitivity and specificity of more
than 80% and 70%, respectively, for the differential
diagnosis of pleural SM and LSC. The discrepancy
between the results of these two reports”'34 and our
data may be due to the different interpretation of
positivity. A different scoring system was applied in
these studies, in which a case was defined as positive if
>10% tumour cells were immunopositive. We applied
this scoring system to our data and the results
revealed D2-40 sensitivity of 46.7% (21/45) in
pleural SM and 4% (1/23) in LSC. Therefore, D2-40
specificity is higher in the differential diagnosis of
pleural SM and LSC.

Calretinin is strongly expressed particularly in epi-
thelioid mesothelioma of the pleura or peritoneum.3 5
On the other hand, reports on the positivity of
calretinin in pleural SM and LSC have been limited
and controversial. Attanoos et al.'® reported that 12 of
31 SM (39%) and no LSC (0%) cases were positive for
calretinin. Lucas et al.® reported calretinin reactivity
of 60% of the sarcomatoid component of biphasic
mesothelioma, 70% of SM and 60% of LSC. Kushitani??
reported that 34 of 39 SM (8 7.2%) and six of nine LSC
(66.7%) cases were positive for calretinin. In this study,
the data indicate that the value of calretinin is limited
due to its low specificity (41.7%) in the differentiation
between pleural SM and LSC and a similar distribution
of reactivity grades.

WT1 is expressed in rat and human mesothelio-
mas>® and has been reported to be a very useful marker
for differentiating between epithelioid mesothelioma
and pulmonary adenocarcinoma.”!® In the present
study, WT1 positivity in pleural SM and LSC was
almost identical. Therefore, we consider that WT1
cannot be used for the differential diagnosis of pleural
SM and LSC as opposed to its use in the diagnosis of
pleural SM and true sarcoma.

TM is a relatively old marker for epithelioid meso-
thelioma.>” Reported TM positivity is 29% and 18 709 19
in SM, and 0%'® and 40%"? in SC. In this study, there
was no significant difference in TM expression between
pleural SM and LSC.

In this study, we included three so-called ‘adenocar-
cinoma markers' including CEA,? TTF-1°*® and Nap-
sin A3? As expected, none of these markers was
positive for all pleural SM cases, although they were
positive in some LSC cases. However, their degree of
positivity was low. Nakashima et al.*® reported that
five of 37 LSC (13.5%) were positive for CEA, which is
similar to our data. On the other hand, Rossi et al.*!
described a relatively high rate of positivity for TTF-1 in

the sarcomatoid component of pleomorphic carcinoma
and spindle cell carcinoma of the lung (43.1% and
55%, respectively). This high rate of positivity was not
observed in the LSC cases in our study. However, in the
event that no other specific carcinoma components are
detected in LSC, these ‘adenocarcinoma markers’ may
assist in accurate diagnosis.

Other epithelial cell markers such as CAMS.2
(CK7/8), pan-cytokeratin (AE1/AE3), EMA, Ber-EP4,
MOC-31 and myogenic markers (o-SMA, h-caldesmon,
and desmin) showed no significant differences between
the two tumour types. Pathologists must be aware of
this fact when diagnosing spindle cell lesions as
intrathoracic neoplasms.

Desmoplastic mesothelioma was excluded from this
study because it may have increased the difficulty in
immunohistochemical evaluation with D2-40. How-
ever, immunohistochemical study of this tumour,
which is difficult to diagnose is required, especially
the differentiation of fibrous/fibrosing pleuritis.6

In conclusion, the well-known mesothelial marker
D2-40 can be applied to differentiate between pleural
SM and the sarcomatoid component of LSC. However,
some pleural SM cases exhibit no reactivity for this
antibody. Recently, Knuuttila et al.?® have reported
that specific loss of 4q11-p13/p15 and 4q and gain of
5p are detected by comparative genomic hybridization
(CGH) analysis. Gordon et al.***3 have reported gene
expression profile differences between malignant pleu-
ral mesotheliomas and lung carcinomas using micro-
array expression and GeneChip technique. These CGH
and genome-wide gene expression profiling analyses
are likely to provide new potential markers for the
differential diagnosis of pleural SM and LSC in the near
future.
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The study design of a randomized controlled trial to evaluate the efficacy of thoracic CT screening for lung
cancerinJapan -~

Motoyasu Sagawa, Tomotaka Sobue, Kenji Eguchi, Tomio Nakayama, Kenji Nishii, Masami Sato, Hiroko
Tsukada, Takaichiro Suzuki, Toshiya Sato, Tomoshige Hayashi, Takeshi Kobayashi, Hiroshi Saito, Chisato
Hamashima, Ryutaro Kakinuma, Jun Misawa, Tsutonmu Sakuma

The project team to evaluate the efficacy of thoracic CT screeniﬁg for lung cancer
Department of Thoracic Surgery, Kanazawa Medical University

Low-dose thoracic CT screening for lung cancer can be an important measure to decrease lung cancer
mortality. However, the evaluation of the efficacy based on EBM is indispensable to adopt as the public
policy. The project team for thoracic CT screening in Kakizoe Team has made a plan of a randomized
controlled trial to evaluate the efficacy of thoracic CT screening for lung cancer in Japan.

Fifty thousand people of 50-64 years old are required. They are stratified by age/institution/smoking
situation. During next ten years, a half of them take CT (smokers: 10 CT, non-smokers: 3 CT and 7
roentgenogram), and the other half take 10 chest roentgenogram. Comparing with Roentgenogram Group,
forty percént of mortality reduction is expected in CT Group. The rough estimate of the research cost
reached three billion and eight hundred fifty-four million yen in 15 years.

Key words: low-dose CT, Lung Cancer Screening, Randomized Controlled Trial, Efiicacy
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