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Abstract
Localized pleural mesothelioma is a rare solitary circumscribed pleural tumor that is microscopically similar to diffuse
malignant pleural mesothelioma. However, the molecular characteristics and nosologic relationship with its diffuse
counterpart remain unknown. In a consecutive cohort of 1110 patients with pleural mesotheliomas diagnosed in 2005–2018,
we identified six (0.5%) patients diagnosed with localized pleural mesotheliomas. We gathered clinical history, evaluated the
histopathology, and in select cases performed karyotypic analysis and targeted next-generation sequencing. The cohort
included three women and three men (median age 63; range 28–76), often presenting incidentally during radiologic
evaluation for unrelated conditions. Neoadjuvant chemotherapy was administered in two patients. All tumors (median size
5.0 cm; range 2.7–13.5 cm) demonstrated gross circumscription (with microscopic invasion into lung, soft tissue, and/or rib
in four cases), mesothelioma histology (four biphasic and two epithelioid types), and mesothelial immunophenotype. Of four
patients with at least 6-month follow-up, three were alive (up to 8.9 years). Genomic characterization identified several
subgroups: (1) BAP1 mutations with deletions of CDKN2A and NF2 in two tumors; (2) TRAF7 mutations in two tumors,
including one harboring trisomies of chromosomes 3, 5, 7, and X; and (3) genomic near-haploidization, characterized by
extensive loss of heterozygosity sparing chromosomes 5 and 7. Localized pleural mesotheliomas appear genetically
heterogeneous and include BAP1-mutated, TRAF7-mutated, and near-haploid subgroups. While the BAP1-mutated subgroup
is similar to diffuse malignant pleural mesotheliomas, the TRAF7-mutated subgroup overlaps genetically with adenomatoid
tumors and well-differentiated papillary mesotheliomas, in which recurrent TRAF7 mutations have been described. Genomic
near-haploidization, identified recently in a subset of diffuse malignant pleural mesotheliomas, suggests a novel mechanism
in the pathogenesis of both localized pleural mesothelioma and diffuse malignant pleural mesothelioma. Our findings
describe distinctive genetic features of localized pleural mesothelioma, with both similarities to and differences from diffuse
malignant pleural mesothelioma.

Introduction

Localized pleural mesothelioma is a rare solitary circum-
scribed tumor that has microscopic, immunohistochemical,
and ultrastructural features similar to those of diffuse
malignant pleural mesothelioma [1, 2]. Since its initial
descriptions [3, 4], fewer than 80 cases have been reported
in the medical literature [5]. Characterization of bona fide
localized pleural mesothelioma has been problematic, due
to its rarity and the need for radiologic or intraoperative
correlation to ascertain its solitary nature. Compared to
diffuse malignant pleural mesothelioma, localized pleural
mesothelioma demonstrates no male predominance, unclear
association with asbestos exposure, and a more indolent
clinical course [2, 5, 6]. Despite their identical histologic
appearances, how localized pleural mesothelioma and dif-
fuse malignant pleural mesothelioma relate to each other
remains unclear: does localized pleural mesothelioma
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represent a distinct clinicopathologic entity or simply an
atypical presentation of an otherwise conventional diffuse
malignant pleural mesothelioma? Several studies have
extensively profiled the genomic features of diffuse malig-
nant pleural mesothelioma and uncovered recurrent muta-
tions in BAP1, NF2, TP53, SETD2, and others, along with
frequent deletions of CDKN2A and NF2 [7, 8]. Molecular
characteristics of localized pleural mesothelioma, however,
remain unknown to date.

In this study, we examined the clinicopathologic and
molecular features of six localized pleural mesotheliomas,
accounting for 0.5% of an institutional cohort of pleural
mesotheliomas. We hypothesized that uncovering the
molecular features of localized pleural mesotheliomas may
allow us to address the nosologic question about their dif-
ferences from and similarities to diffuse malignant pleural
mesothelioma.

Materials and methods

Cases were retrieved from the surgical pathology and con-
sultation files of Brigham and Women’s Hospital, Boston,
MA, after approval of the Institutional Review Board. In a
consecutive cohort of 1110 patients diagnosed with pleural
mesotheliomas between January 2005 and June 2018 with
pathology reviewed at our institution, we identified six
cases of localized pleural mesothelioma by searching for
keywords (“mesothelioma” and “localized”, “solitary”, or
“single”) in pathology reports, followed by confirmatory
clinicopathologic and radiologic assessment. Hematoxylin-
and-eosin-stained slides were reviewed by two thoracic
pathologists (Y.P.H. and L.R.C.). Localized pleural meso-
thelioma was diagnosed using the established criteria [1, 2]
as follows: (1) a solitary mass with no evidence of diffuse
serosal spread by imaging, intraoperative, and pathologic
assessment; (2) histomorphologic features indistinguishable
from conventional diffuse malignant pleural mesothelioma;
and (3) evidence of mesothelial differentiation, as confirmed
by immunohistochemistry. Each tumor was classified into
epithelioid, biphasic, or sarcomatoid type according to the
WHO criteria [1]. None of our cases herein had been pre-
viously published.

Immunohistochemistry was performed on 4-μm-thick
formalin-fixed paraffin-embedded whole-tissue sections for
the following (antibody clone, dilution, antigen retrieval
method, vendor): BAP1 (C4, 1:30, citrate buffer pressure
cook, Santa Cruz Biotechnology, Santa Cruz, CA), WT-1
(6F-H2, 1:50, citrate buffer pressure cook, Dako, Carpin-
teria, CA), D2-40 (D2-40, 1:100, no retrieval, Biolegend,
Dedham, MA), calretinin (polyclonal, 1:200, citrate buffer
pressure cook, Life Technologies, Carlsbad, CA), AE1/AE3
(AE1/AE3, 1:200, enzyme digestion, Dako), and claudin-4

(3E2C1, 1:100, citrate buffer pressure cook, Life
Technologies).

Fluorescence in situ hybridization testing for chromoso-
mal 9p (CDKN2A) and 22q (NF2) loss, karyotypic analysis,
and single nucleotide polymorphism array was performed in
one, two, and two cases, respectively, as previously
described [9, 10]. The results were interpreted by two
cytogeneticists (P.D.C. and A.M.D.).

Targeted massively parallel next-generation sequencing
was performed using DNA extracted from formalin-fixed
paraffin-embedded tumor tissue sections, Agilent Sur-
eSelect hybrid capture, and HiSeq 2500 sequencer (Illu-
mina, San Diego, CA), followed by data analysis using a
custom bioinformatics pipeline as detailed previously [11].
The sequencing panel covered exonic sequences from 447
cancer-related genes for single-nucleotide and copy-number
alterations, as well as 191 regions across 60 genes for
rearrangement detection; the entire gene list has been pub-
lished [12]. Tumor mutational burden was calculated by
dividing the total number of non-synonymous mutations by
the number of bases sequenced (1,315,708), after exclusion
of suspected germline variants. Copy-number loss was
interpreted based on the copy number VisCap plot log2
ratios relative to the baseline of the genome. Of six loca-
lized pleural mesotheliomas, five yielded sufficient DNA
for sequencing and analysis, with a mean targeted
coverage of 286–515 reads. Results were interpreted by Y.
P.H. and F.D.

Statistical analysis was performed using GraphPad InStat
version 3.1 (LaJolla, CA), with categorical and non-
categorical data analyzed by Fisher’s exact and
Mann–Whitney U tests, respectively, and a p-value of <0.05
considered to be statistically significant.

Results

Clinical features of the localized pleural
mesothelioma cohort

Our consecutive cohort of 1110 pleural mesothelioma
patients (254 women, 856 men; median age 67 years, range
19–94 years) included 701 (63%) tumors with epithelioid,
326 (29%) with biphasic, and 83 (8%) with sarcomatoid
histology; 842 (76%) patients underwent pleurectomy and/
or extrapleural pneumonectomy, and the remainder 268
(24%) underwent thoracoscopic/core biopsies. We identi-
fied six (0.5%) patients with localized pleural mesothe-
lioma, with the remainder 1104 (99.5%) patients with
diffuse malignant pleural mesothelioma.

The clinicopathologic and molecular features of the six
cases of localized pleural mesothelioma are summarized in
Fig. 1. The cohort included three women and three men,
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with a median age of 63 years (range 28–76). Five patients
presented incidentally during radiologic workup for unre-
lated conditions (trauma, neurologic or gastrointestinal
symptoms), while the remainder one patient presented with
fatigue and chest pain for 1 year. Two patients had a
documented history of asbestos exposure. Aside from one
man with a low-grade prostatic adenocarcinoma, there was
no history of other malignancies. There was no history of
radiation exposure.

Radiologically on computed tomography (CT), each of
the six tumors was solitary, with no evidence of disease
elsewhere (Fig. 2a). Central calcification or sclerosis was
noted in three tumors. Concurrent 18F-fludeoxyglucose
(FDG)-positron emission tomography (PET) performed
in four patients each demonstrated a solitary FDG-avid
mass, with elevated maximum standardized uptake values
(SUV; median 11.2, range 7.2–14.4). Radiologic differ-
ential diagnosis proffered included metastatic
carcinoma (n= 4) and solitary fibrous tumor (n= 3),
though an atypical presentation of mesothelioma was
suggested for one patient with a known history of
asbestos exposure. The anatomic distribution of the six
localized pleural mesotheliomas included pleura near the
left lower lobe (n= 3), right upper lobe (n= 2), and left
upper lobe (n= 1) of the lung. Intraoperatively, the
tumors were attached to the parietal pleura (n= 2), the
visceral pleura (n= 1), or both (n= 3) and appeared
sessile (n= 5) or pedunculated (n= 1) with a stalk con-
nected to the chest wall.

All six patients underwent surgical resection, including
pleurectomy with en bloc chest wall and lung wedge
resection (n= 2), pleurectomy with lung wedge resection
(n= 1) or with lobectomy (n= 1), and pleurectomy/
marginal excision alone (n= 2). Neoadjuvant che-
motherapy (pemetrexed with carboplatin or cisplatin) was
administered prior to en bloc resections in two patients, as
their tumors showed aggressive radiologic features with
involvement of adjacent ribs. Of the four patients with at

least 6-month follow-up (median 1.7 years, range 1.0–8.9
years), one developed metastatic mesothelioma in the
brain at 0.9 year and died of cardiac complications at 1.0
year; the remainder three patients were alive at last fol-
low-up, including two with no evidence of disease at 1.1
and 8.9 years. One patient received adjuvant pem-
brolizumab immunotherapy and radiotherapy for local
recurrence at 6 months after surgical resection and is alive
with disease at 2.3 years. None of the patients in this
cohort had evidence of diffuse pleural disease throughout
their clinical course.

Pathologic features of the localized pleural
mesothelioma

Each of the six localized pleural mesotheliomas was grossly
solitary and circumscribed (Fig. 2b), with a median size of
5.0 cm (range 2.7–13.5 cm). Four (67%) tumors demon-
strated microscopic invasion into adjacent tissue, including
fibroadipose/fibrous tissue (n= 4), lung (n= 3), and rib
(n= 2). Histologically, all six localized pleural mesothe-
liomas were indistinguishable from conventional diffuse
malignant pleural mesotheliomas (Figs. 2c, 3a–c, 4a–c).
Four (67%) tumors were of the biphasic type, with a sar-
comatoid component comprising 20–30% of the tumor in
three cases and 80% of the tumor in one case. The
remainder two (33%) tumors were of the epithelioid type,
characterized by monotonous tumor cells with a solid or
tubular pattern. One tumor demonstrated focal basophilic
stroma and rare intracellular vacuoles, which showed focal
positivity on the mucicarmine stain that was abrogated by
pretreatment with hyaluronidase (Fig. 3f, g), confirming the
presence of hyaluronic acid as commonly detected in
mesotheliomas. In the background lung tissue from four
patients with lung resection (including the two patients with
documented history of asbestos exposure), no ferruginous
bodies were seen.

Immunohistochemical studies confirmed mesothelial
differentiation in all six localized pleural mesotheliomas.
Calretinin was expressed in all six (100%) tumors in a
cytoplasmic/nuclear pattern (Figs. 2d, 3d, 4d), and WT-1
immunoreactivity was present in all six (100%) tumors,
showing a nuclear (n= 5; Figs. 2e, 3e) or nucleolar pattern
(n= 1; Fig. 4e). All five (100%) tumors tested expressed the
keratin cocktail AE1/AE3. Characteristic membranous D2-
40 expression was noted in four (80%) of five tumors tested
(Fig. 4f). TTF-1 expression was consistently absent in the
five (100%) tumors tested. Claudin-4 expression was absent
in four of five tumors tested, with the remainder case
showing focal non-specific staining adjacent to necrotic
areas. BAP1 expression was intact in two (50%) tumors and
completely lost (Fig. 2f) in the remainder two (50%) of four
tumors tested.

Fig. 1 Clinicopathologic and molecular features of the six localized
pleural mesotheliomas. B biphasic, E epithelioid, F female, M male,
VUS, variant of uncertain significance
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Molecular features of the localized pleural
mesothelioma cohort

Localized pleural mesotheliomas comprised distinct and
apparently mutually exclusive genetic subgroups: first,
BAP1 mutations with deletions of CDKN2A and NF2 in two
tumors (Cases 1 and 2, Fig. 1); second, TRAF7 mutations in
two tumors (Cases 3 and 4, Fig. 1); and third, genomic near-
haploidization in the remainder one tumor (Case 5, Fig. 1),
characterized by extensive loss of heterozygosity sparing
chromosomes 5 and 7 consistent with a near-haploid
karyotype.

The two BAP1-mutated localized pleural mesotheliomas
involved the two men with documented asbestos exposure
and neoadjuvant chemotherapy treatment. BAP1 alterations
detected included a focal two-copy deletion in one tumor
and a nonsense mutation p.L137* in the other tumor.
Complete loss of BAP1 expression (Fig. 2f) was observed
in both tumors as expected. Other concurrent mutations in
the BAP1-mutated tumors included SETD2 nonsense
mutation p.R2040* in Case 1 and PTEN nonsense mutation
p.Q17* in Case 2 (Fig. 1); the PTEN mutation was con-
sidered sub-clonal in view of its allelic fraction at 4%, as
compared to that of the BAP1 mutation at 18%.

Fig. 2 BAP1-mutant localized pleural mesothelioma (Case 1). a
Computed tomography demonstrated a circumscribed pleural mass in
the right upper lobe. b Grossly, the tumor was solitary with no evi-
dence of serosal spread. c The tumor showed biphasic histology with
both epithelioid and sarcomatoid components, histologically indis-
tinguishable from diffuse malignant pleural mesothelioma (hematox-
ylin and eosin, 200×). By immunohistochemistry, tumor cells

expressed calretinin (d) and WT1 (e) and showed complete loss of
nuclear BAP1 expression (f), with positive control BAP1 staining in
the background stromal and inflammatory cells. g Single nucleotide
polymorphism array analysis (top) showed homozygous deletion of
CDKN2A at 9p (close-up: bottom left) and hemizygous deletion of
NF2 at 22q (close-up: bottom right)
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Furthermore, homozygous deletion of CDKN2A and dele-
tion of NF2 was detected by single nucleotide polymorph-
ism array (Fig. 2g, Supplementary Fig. 1) in Case 1 and by
karyotypic analysis (Supplementary Fig. 2) in Case 2.

The remainder three BAP1-wild-type tumors involved
the three women and did not harbor any pathogenic muta-
tions typically present in diffuse malignant mesotheliomas
(BAP1, NF2, CDKN2A, SETD2, and TP53) [7]. Consistent

with a lack of BAP1 mutation, BAP1 protein expression
was present by immunohistochemistry in two of two cases
tested. Notably, two BAP1-wild-type tumors harbored
mutations in TRAF7, including the pathogenic mutation
p.S561R in Case 3 and the mutation p.Q613E in Case 4. For
each of the two TRAF7 mutations, its allelic fraction was
15%, consistent with a somatic heterozygous mutation
(given an estimated tumor cellularity of 30–40%). The

Fig. 3 Localized pleural mesothelioma with trisomies of chromosomes
3, 5, 7, and X (Case 4). a A scanning photomicrograph demonstrated a
circumscribed solitary tumor (hematoxylin and eosin). b The tumor
showed epithelioid histology, characterized by a tubular and nested
pattern (100×) and c occasional vacuoles (400×). Tumor cells
demonstrated calretinin (d) and WT1 (e) immunoreactivity.

Mucicarmine stains, without (f) and with (g) hyaluronidase treatment,
confirmed the presence of hyaluronic acid. h Single nucleotide poly-
morphism array analysis showed select gains of chromosomes 3, 5, 7,
and X (arrows), with karyotypic analysis (i) confirming trisomies of
chromosomes 3, 5, 7, and X (arrows)
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localized pleural mesothelioma with TRAF7 p.Q613E also
demonstrated a distinct karyotype with trisomies of chro-
mosomes 3, 5, 7 and X, as detected by single nucleotide
polymorphism array (Fig. 3h) and karyotypic analysis
(Fig. 3i). No evidence of loss of heterozygosity or seg-
mental chromosomal deletion (including BAP1, CDKN2A/
CDKN2B, and NF2 loci) was noted by single nucleotide
polymorphism array (Fig. 3h, Supplementary Fig. 3).

Finally, the remainder BAP1-wild-type TRAF7-wild-type
tumor in Case 5 demonstrated widespread loss of hetero-
zygosity throughout the targeted genome except chromo-
somes 5 and 7 (Fig. 4g, h), consistent with genomic
near-haploidization. This near-haploid tumor harbored an
NF2 p.H116P mutation, considered to be a variant of
unknown significance. No pathogenic mutations were
detected in this tumor.

Fig. 4 BAP1-wild-type TRAF7-wild-type localized pleural mesothe-
lioma with genomic near-haploidization sparing chromosomes 5 and 7
(Case 5). a A low power image (hematoxylin and eosin, 40×)
demonstrated a circumscribed pleural mass adjacent to the lung. His-
tologically, tumor cells showed both epithelioid component (b),
characterized by epithelioid cells in a tubular and solid pattern, and
sarcomatoid component (c), with intermixed hyperchromatic spindle

tumor cells and chronic inflammation (400×). Tumor cells demon-
strated diffuse calretinin (d), patchy WT1 (predominantly in a
nucleolar pattern) (e), and patchy D2-40 (f) immunoreactivity. g Copy
number VisCap plot and h a plot of variant allele fraction in the
targeted genome demonstrated extensive loss of heterozygosity in all
chromosomes except 5 and 7 (arrows)
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The five tumors had a median tumor mutational burden
of 3.0 (range 0.8–3.8) non-synonymous mutations per
megabase sequenced. Tumor mutational burden did not
significantly differ between BAP1-mutated and BAP1-wild-
type tumors (p= 0.37) or between TRAF7-mutated and
TRAF7-wild-type tumors (p= 0.37). No structural rearran-
gements (including the NAB2-STAT6 fusion pathognomonic
of solitary fibrous tumors [13, 14] or rearrangements in ALK
or EWSR1/FUS present in some peritoneal/pleural meso-
theliomas) [15, 16] were detected in the five tumors with
available sequencing data.

Discussion

We have examined the clinicopathologic and molecular
features of a series of localized pleural mesothelioma. Aside
from the solitary (and often incidental) nature, localized
pleural mesothelioma is microscopically identical to diffuse
malignant pleural mesothelioma. Localized pleural meso-
theliomas are genetically heterogeneous and include BAP1-
mutated, TRAF7-mutated, and near-haploid subgroups. Two
BAP1-mutated localized pleural mesotheliomas harbor other
alterations typical of diffuse malignant pleural mesothelio-
mas, such as mutation in SETD2 and copy-number loss of
CDKN2A and NF2. In contrast, two TRAF7-mutated loca-
lized pleural mesotheliomas lack these alterations. The
remainder BAP1-wild-type TRAF7-wild-type localized
pleural mesothelioma also lacks pathogenic mutations in
known genes for mesothelioma and is instead characterized
by extensive loss of heterozygosity in all chromosomes
except 5 and 7, consistent with genomic near-
haploidization.

Localized pleural mesothelioma is uncommon, and lit-
erature on bona fide cases is scant. Since its initial descrip-
tion by Okike et al. in 1978 and subsequently by Crotty et al.
in 1994 [3, 4], fewer than 80 cases have been documented
[5], including the largest series of 21 cases by Allen et al.
[2]. Localized pleural mesothelioma can be difficult to study
given the historically confusing nomenclature, as the term
“localized mesothelioma” had been used to denote diverse
tumors: some of the so-called “localized papillary meso-
theliomas” represent well-differentiated papillary mesothe-
liomas [17], while the so-called “localized fibrous
mesotheliomas” are solitary fibrous tumors [18].

Despite their identical microscopic appearance, localized
and diffuse pleural mesotheliomas differ in demographics,
association with asbestos exposure, and clinical outcome.
While diffuse malignant pleural mesothelioma is char-
acterized by a male predominance (M:F~3) and a median
age of presentation in the eighth decade [19–21], localized
pleural mesothelioma has no apparent sex predilection and
presents at a younger age, with a median in the seventh

decade [2, 5, 6]. The association between localized pleural
mesothelioma and asbestos exposure is unclear, noted in
19–38% of patients [2, 5] as compared to more than 70% of
patients with diffuse malignant pleural mesothelioma [19].
Compared to the median survival of 1–2 years for diffuse
malignant pleural mesothelioma [20, 21], localized pleural
mesothelioma has a less aggressive course, with 48% of
patients cured by surgical resection at a median follow-up of
4.8 years [2]. Aggressive cases of localized pleural meso-
thelioma may recur locally and/or metastasize to distant
sites but not spread diffusely along serosal surface. While
diffuse malignant pleural mesothelioma may be best treated
by multimodality therapy including surgery, chemotherapy,
and radiation [21], localized pleural mesothelioma is typi-
cally treated by surgical excision alone, with no clear role
for chemotherapy or radiotherapy [2, 5].

Since localized pleural mesothelioma and diffuse
malignant pleural mesotheliomas share identical histologic
and immunophenotypic features, their distinction relies
chiefly on the radiologic, intraoperative, and gross evalua-
tion. Although diffuse malignant pleural mesothelioma
rarely presents as a dominant mass mimicking localized
pleural mesothelioma [22], thorough intraoperative and
gross examination would identify additional serosal nodules
and exclude the diagnosis of localized pleural
mesothelioma.

Nosologically, one may wonder whether localized
pleural mesothelioma represents a distinct tumor or, instead,
an unusual and early variant of diffuse malignant pleural
mesothelioma. Identification of BAP1-mutated, TRAF7-
mutated, and near-haploid subgroups in localized pleural
mesothelioma demonstrates its molecular heterogeneity,
including some cases that show substantial genetic
differences from diffuse malignant pleural mesothelioma
and are instead genetically akin to other uncommon
mesothelial tumors (see below). In addition to the molecular
differences between localized and diffuse pleural mesothe-
liomas, none of the patients in our cohort (including the two
patients with BAP1-mutant tumors) had evidence of diffuse
pleural disease throughout their clinical course (1.0–8.9
years), highlighting their distinct clinical behavior as com-
pared to patients with diffuse malignant pleural
mesothelioma.

BAP1 encodes BRCA1-associated protein 1, a nuclear
deubiquitinating enzyme involved in the DNA repair,
transcription regulation, and other signaling pathways.
Recurrent BAP1 mutations, often somatic and rarely
germline in the setting of BAP1 tumor predisposition
syndrome [23–25], are present in 40–70% of diffuse
malignant mesotheliomas of the pleura [7, 8, 10, 26] and
the peritoneum [27], as well as a subset of uveal mela-
noma [28], cutaneous spitzoid lesions [24], renal cell
carcinoma [25, 29], and cholangiocarcinoma [30, 31].
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TRAF7, a member in the tumor necrosis factor (TNF)
receptor-associated factor family, is an E3-ubiquitin ligase
in the NF-kB signaling pathway to regulate diverse pro-
cesses such as transcription, survival, and cytokine pro-
duction. Recurrent mutations in TRAF7 are present in a
subset of meningiomas [32–34], intraneural perineuriomas
[35], well-differentiated papillary mesotheliomas [36, 37],
most adenomatoid tumors of the genital type [38, 39], and
rare cases of diffuse malignant pleural mesothelioma [7].
The two TRAF7 mutations p.S561R and p.Q613E in loca-
lized pleural mesotheliomas are located in one of the seven
C-terminal WD40 domain repeats. In fact, the pathogenic p.
S561R mutation is the most common TRAF7 alteration in
adenomatoid tumors of the genital type and intraneural
perineuriomas [35, 38, 39]. While the functional role of the
TRAF7 p.Q613E mutation has not been clearly established,
similar mutations nearby, such as p.K615E, are pathogenic
in a subset of meningiomas [34]. Nonetheless, except for
one TRAF7/NF2 co-mutant diffuse malignant pleural
mesothelioma in Bueno et al. [7], all TRAF7-mutant
mesothelial tumors described to date lack mutations in
BAP1, NF2, SETD2, and TP53, implicating TRAF7 as a
novel driver in the pathogenesis of these mesothelial
lesions.

Genomic near-haploidization is characterized by loss of
one copy of nearly all chromosomes, leading to a near-
haploid karyotype with widespread loss of heterozygosity.
In a subset of tumors, genome endo-reduplication ensues,
leading to copy-number-neutral uniparental disomy. Geno-
mic near-haploidization is rare (<0.5% of cytogenetically
reported tumors) [40] but has been described in a subset of
chondrosarcomas [41–43], acute lymphoblastic leukemia
[44], carcinomas of endocrine organs (thyroid, parathyroid,
and adrenocortical; particularly oncocytic variant) [45–48],
inflammatory leiomyosarcoma [49], and rare cases of dif-
fuse malignant mesotheliomas of the pleura [7, 8, 50] or the
peritoneum [51]. Of 154 diffuse malignant pleural meso-
theliomas in the combined The Cancer Genome Atlas
(TCGA) and Japanese International Cancer Genome Con-
sortium (ICGC) cohorts, genomic near-haploidization is
identified in five (3.2%) [8]. In near-haploid tumors, both
parental copies of particular chromosome(s) are pre-
ferentially retained in a non-random, tumor-specific manner
[40]: chromosome 21 in hypodiploid acute lymphoblastic
leukemia [44]; chromosomes 5 and 7 in Hürthle cell thyroid
carcinoma [48]; chromosomes 5, 20, and 22 in inflamma-
tory leiomyosarcoma [49]; and chromosomes 5, 7, 19, 20,
and 21 in chondrosarcomas [41–43].

Similar to our case of near-haploid localized pleural
mesothelioma, the near-haploid diffuse malignant pleural
and peritoneal mesotheliomas almost always retain chro-
mosomes 5 and 7 [7, 8, 50, 51]. Notably, our case of TRAF7
p.Q613E-mutated localized pleural mesothelioma is

trisomic for chromosomes 3, 5, 7 and X, with no evidence
of genomic near-haploidization. Recurrent involvement of
chromosomes 5 and 7 with relative copy number gain as
compared to the rest of the genome in the two localized
pleural mesotheliomas may suggest a role for gene dosage
balance in tumorigenesis [52]. Although numerical aberra-
tions of chromosomes 5 and 7 have been noted in
diffuse malignant pleural mesotheliomas with complex
karyotypes [53], both the near-haploid tumor sparing
chromosomes 5 and 7 and the tumor with select trisomies of
3, 5, 7, and X in a fairly simple karyotype appear to be
distinct phenomenon.

In conclusion, we have described a rare series of loca-
lized pleural mesotheliomas (less common than its diffuse
counterpart by almost 200-fold), with identification of
BAP1-mutated, TRAF7-mutated, and near-haploid sub-
groups. While the small number of cases precludes corre-
lation of genetic features with outcome, our findings have
implications on the diagnosis and classification of localized
pleural mesothelioma.
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