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Malignant pleural mesothelioma (MPM) is a rare, highly 
aggressive and deadly disease with a poor patient’s life-
expectancy. Most patients die within 2 years after the 
histologic diagnosis with a median survival of 7 to  
10 months if untreated and a 5-year survival rate of 5% (1). 
If few years ago, the main challenge has been the histologic 
diagnosis of this disease, at the present time the search of 
the best therapeutic strategy is in front line. However, an 
optimal management is not clearly defined yet despite 
growing efforts in the treatment armamentarium and 
research (2). These last years, initial management was 
roughly based on histological criteria represented by three 
major histologic subtypes of prognostic importance 
(epithelioid,  biphasic,  and sarcomatoid including 
desmoplastic features) usually clinically divided in two 
classes (epithelioid and non-epithelioid), surgery with 
curative intent, however only feasible in a minority of 
patients at the time of diagnosis, and systemic therapy, 
sometimes in a multidisciplinary setting. This therapeutic 
approach, mainly related to patient characteristics and 
clinical stage of the disease, failed. Therefore, mimicking 
the molecular and immunologic breakthroughs in the field 
of lung cancer, same advances are mandatory for the 
management of MPM. Mesothelioma WHO 2015 
histologic classification, initial cornerstone for the 
management of the disease, is mainly based on resection 
specimens which is not the most frequent situation (3). 
Indeed if it is not recommended to make a diagnosis of 

mesothelioma based on cytology alone because of the high 
risk of diagnostic error, in case of suspicion, a confirmation 
is usually done by a tissue analysis ideally obtained by 
thoracoscopy route allowing representative material of the 
tumour (i.e., with sub-pleural fat and/or muscle to assess 
tumour invasion) in 90% of cases, and a complete visual 
examination of the pleura (4). In patients undergoing 
cytoreduct ion,  including extended pleurectomy/
decortication (EPD) and extrapleural pneumonectomy 
(EPP), pleural specimens obtained by preoperative medical 
or surgical thoracoscopy have found a good histological 
correlation with the final post-operative diagnosis of 
mesothelioma subtype (5,6). However, there is no 
standardization on the optimal number of biopsy specimens 
to characterize all the histological subtypes which is a major 
challenge due to the heterogeneity of this tumour. So far 
the recommendations for diagnosis still remain to take 
biopsies from separate areas of the pleural cavity usually 
guided by careful assessment during thoracoscopy after the 
realization of pre procedural imaging techniques. Among 
these late, if MRI and 18F-fluorodeoxyglucose (FDG)-PET 
provide information mainly for resectability, the detection 
of chest wall and diaphragmatic involvement and response 
to therapy, contrast-enhanced CT still remains the gold-
standard for evaluation of MPM and initial diagnosis. 
However, the qualitative nature of this current approach is 
problematic in predicting the patient’s outcome and the best 
therapeutic strategy. In an effort to skirt this drawback, 
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quantitative image assessments are developing to better 
explore tumour volume, fissure invasion, and pleural 
thickness in general in order to improve the clinical staging 
and guide the treatment in particular the relevance of always 
controversial surgical approach in patients with localized or 
early-stage disease with a standardized system (7,8). In case 
of diffuse MPM, patients with all histologic subtypes, if 
clinical eligibles, are considered for chemotherapy based on 
cisplatin and third-generation cytotoxic agent with or 
without bevacizumab (9) even other clinical trials using 
antiangiogenic agents have usually excluded sarcomatous 
sub-types (10,11). Recently, in mirror on the breakthroughs 
for lung cancer treatment, clinical phase I/II trials using 
immune checkpoint inhibitors have shown interesting 
results in the treatment of MPM and drugs targeting 
programmed death 1 (PD-1)/PD-L1 alone or combined 
with cytotoxic T-lymphocyte-associated protein 4  
(CTLA-4) showed efficacy in all histologic subtypes (12). 
However, few countries have given regulatory approval and 
immunotherapy for the treatment of MPM is usually off-
label use as salvage therapy. From these simple comments 
concerning the management of mesothelioma in recent 
years, the need to revisit the histologic classification 
emerges based on validated clinical and translational data 
useful for therapeutic management, clinical trials, and 
research investigation. Recently, a multidisciplinary group 
including pathologists, molecular biologists, radiologists, 
surgeons, and oncologists sponsored by European Network 
for Rare Adult Solid Cancers (EURACAN)/International 
Association of the Study of Lung Cancer (IASLC), met to 
confront their clinical experiences according to the current 
histologic classification in an effort to optimize a future 
clinical management of MPM and research in this field (13). 
Regarding the pathology aspect of the disease, a focus has 
been done on: (I) the diagnosis of localized MPM with a 
potential radical surgical treatment with complete resection 
requiring careful preoperative imaging assessment and 
surgical findings. The differential diagnosis with a well-
differentiated papillary mesotheliomas (WDPMs), which do 
not harbor alterations of BRCA1 associated protein 1 
(BAP1), cyclin-dependent kinase inhibitor 2A (CDKN2A), 
NF2 and SETD2 genes, is of importance to rule out 
invasive diffuse mesothelioma (14,15); (II) among the three 
well-known mesothelioma subtypes, rare features seen in 
epithelioid or sarcomatoid mesothelioma concerning 
different architectural patterns, cytologic features and 
stromal characteristics which have an impact on patient’s 
prognosis; (III) MPM in situ (MMIS), may be a starting 

point for diffuse MPM, which is difficult to distinguish 
from reactive/atypical mesothelial proliferation. In absence 
of invasion, loss of BAP1 expression by IHC and/or the 
presence of a homozygous deletion of CDKN2A (p16) by 
FISH or by methylthioadenosine phosphorylase (MTAP) 
IHC allow a differential diagnosis between neoplastic and 
non-neoplastic cells (16-18). Therefore the diagnosis of 
MMIS should be made in patient with pleural effusion but 
without clinical and radiologic evidence of pleural tumour 
and based on multiple pleural biopsies with a mesothelial 
proliferation limited to the serosal surface with BAP1 loss 
and/or CDKN2A/p16 homozygous deletion; (IV) the 
routinely application of a pathologic grading system (PGS) 
to pleural biopsies and resection specimens in case of 
epithelial mesothelioma in order to determine risk 
categories of patients, therapeutic options, and potential 
clinical trials (19). The risk stratification according to the 
literature seems to be better approached with a two-tier 
system of low and high grade based on nuclear atypia (1 for 
mild, 2 for moderate, 3 for severe), mitotic activity [1 for 
low, 2 for intermediate (2–4 per 2 mm2), 3 for high] , and 
the presence or absence of necrosis (20). As time goes by, 
from the lung cancer experience, we are getting more and 
more familiar with biotherapy and it potential benefit in 
cancer patients based on the presence of biomarkers. 
Nevertheless, despite recent advances, the molecular 
characteristics of MPM is poorly understood. If the PD-L1 
status, loss of BAP1, and CDKN2A deletion, which may 
orientate the decision-making therapeutic strategy, should 
be part of histologic reports, the others molecular analyses 
have to be incorporated to future trials as prognostic 
parameters. A continuous model of molecular characteristics 
in mesothelioma patients (different molecular cluster 
groups), recapitulating the epithelial-to-mesenchymal 
transition, recently showed a good correlation with the 
prognosis with variations depending on immune and 
vascular pathways (20,21). In these molecular cluster 
groups, claudin 15 (CLDN15) and VIM were the most 
significantly upregulated genes in the epithelioid and 
sarcomatoid sub-types allowing to use the log2 CLDN15/
VIM ratio to distinct different subgroups and their specific 
prognosis (22). Regarding blood-based biomarkers in the 
field of MPM, they remain useless for diagnosis and 
prognosis even several teams use soluble mesothelin-related 
peptides (SMRP) to monitor the disease after or during 
specific treatment (23). In summary, despite considerable 
efforts devoted to understanding and better treating MPM, 
clinical practice has not changed and chemotherapy, based 
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on cisplatin and third-generation cytotoxic agent with or 
without bevacizumab, still remains the standard option. 
Hopefully after significant success with personalized therapy 
in other solid tumor types, in particular lung cancer, a 
paradigm shift to personalized therapy and precision 
medicine is becoming of interest for the management of 
patients with MPM. We are in the midst of an exciting time 
and, although MPM treatment has lagged behind that of 
other cancer types, biotherapy have recently shown 
preliminary efficacy, and even these results need to be 
confirmed in larger clinical trials, there is a trend to move 
toward the application of molecular tests in biopsy 
specimens not only for therapeutic strategy but also for 
prognosis purpose. Consequently, as mentioned by 
Nicholson and co-workers (13), standardization of adequate 
tissue sampling to diagnose and molecularly characterize 
MPM is paramount because more targeted treatment 
options will become available in a near future, testing for 
multiple markers will be required. Abundant and good 
quality pleural samples will need to be acquired. At the era 
of liquid biopsy, a revolutionary technique that is opening 
previously unexpected perspectives, biopsy samples, ideally 
done by thoracoscopy route (24), are necessary. It still 
remains clear that for the management of MPM ‘the tissue 
is the issue’.
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