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Mesothelioma

Epidemiology and risk factors
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* Tumeur demeurant une tumeur rare.

* En France :

* Incidence relativement stable : = 1000 cas annuels
« Age moyen au moment du diagnostic de 75 ans, sex ratio de 3,5/1
* Maladie a déclaration obligatoire (INVS)

* Réseau NET-MESO : MESOCLIN (clinique) + MESO-PATH (anatomopathologique)



Mésothéliome

* Amiante +++
 Amphiboles > chrysotile

e survenue possible apres des expositions courtes,
indirectes, et faibles (< 5 fibres/mL x années). Pas de
dose-seuil.

* latence importante de 15 a > 40 ans apres l'exposition.

 Absence de relation avec le tabac

* Role des radiations ionisantes

e Prédisposition génétique : perte expression BAP-1
(BRCA-associated protein 1)
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First: distinguish mesothelioma from other pleural diseases

Mesothelial Hyperplasia Mesothelioma

en face cuts)

* Necrosis rare

* Absence of stromal invasion (beware of entrapment and e Stromal invasion usually apparent (highlight with pancytokeratin

* Cellularity may be prominent but is confined to the
mesothelial surface/pleural space and is not in the stroma

* Simple papillae; single cell layers

* Loose sheets of cells without stroma

* Inflammation common
* Uniform growth (highlighted with cytokeratin staining)

staining)
* Dense cellularity, including cells surrounded by stroma

* Complex papillae; tubules and cellular stratification

¢ Cells surrounded by stroma (“bulky tumor” may involve the
mesothelial space without obvious invasion)

* Necrosis present (occasionally)

* Inflammation usually minimal

* Expansile nodules; disorganized growth (highlighted on
cytokeratin staining)

Usually Not Useful

* Mitotic activity
* Mild to moderate cytologic atypia

Fibrous Pleurisy Desmoplastic Mesothelioma

e Storiform pattern not prominent

* Absence of stromal invasion

* Necrosis, if present, is at the surface epithelioid mesothelial * Bland necrosis of paucicellular, collagenized tissue
cells (where there is often associated acute inflammation)

* Uniform thickness of the process

* Hypercellularity at the surface with maturation and
decreased cellularity deep (so-called zonation)
* Perpendicularly oriented vessels

* Storiform pattern often prominent
* Stromal invasion present (highlight with pancytokeratin staining)

* Disorganized growth, with uneven thickness, expansile nodules,
and abrupt changes in cellularity
* Lack of maturation from the surface to the depths of the process

* Paucity of vessels, without orientation
Usually Not Useful

e Cellularity
* Atypia (unless severe)
* Mitotic activity unless numerous atypical mitotic figures

* Data derived from Mangano et al,'** 1998.

Husain AN et al. Arch Pathol Lab Med. 2018



Second: Histopathological classification of mesothelioma

Epithelioid mesothelioma
Tubulopapillary
Trabecular
Adenomatoid
Solid
Micropapillary
Myxoid
Clear cell
Deciduoid
Small cell
Rhabdoid
Lymphohistiocytoid

Sarcomatoid mesothelioma
Conventional
Desmoplastic
With heterologous differentiation

Biphasic mesothelioma
Any combination of patterns of epithelioid
and sarcomatoid mesothelioma

Transitional
Pleomorphic



Second: Histopathological classification of mesothelioma

1.0 + Censored
0.8
By
= 06
2
a
®
=
e 04
D
w
0.2
0.0 - Log-rank test: p<0.0001 ‘
T | T T T T | TS
0 10 20 30 40 50 60
IMonths since initial biopsy
N Median 1 yr-survival [CI95%] 2 yrs-survival [CI95%] 5 yrs-survival [CI195%]
EMM 5219 14 mos 55% [53%; 57%)] 24% [23%; 26%)] 4% [3%; 5%)]
BMM 42 8 mos 38% [23%; 53%] 8% [0%; 19%)] 0%
SMM 465 4 mos 12% [9%; 15%)] 3% [1%; 5%] 0%

Galateau Salé and Girard. J Thorac Oncol 2018;13:1189



Biomarkers for diagnosis: BAP1 IHC and P16 deletion

Utility of BAP1 Immunohistochemistry and p16 (CDKN2A) FISH in the Diagnosis of Malignant Mesothelioma in Effusion Cytology
Specimens: Hwang HC et al. AJSP 2015 39:977-82

BAP1 Immunohistochemistry and p16 FISH to Separate Benign From Malignant Mesothelial Proliferations.. Sheffield BS et al.
American Journal of Surgical Pathology. 2015 39:977-982. (100% specific, 58% sensitive)

BAP1 immunohistochemistry and p16 FISH analysis provide reliable markers of mesothelial malignancy in effusion cytology specimens,
especially where the atypical mesothelial proliferation is well sampled. BAP1 is easier to interpret with scanty specimens.

On the basis of small numbers of cases, use of both markers appears to increase sensitivity.

Examples of p16 retained (A) and p16 deleted (B) mesothelial

prollferathns: B, TMA core of mesothehoma showmg homozygogs loss FIGURE 1. Examples of retained (A) and lost (B and C) BAP1 expression.
of p16. Majority of cells show green signal(s) without corresponding

orange signal.




Mésothéliome

Etape essenti
Biopsies de taille suffisante indispensables pour le diagnostic
Morphologie : 70% épithélioides, 15% fusiformes ou sarcomatoides, 10% biphasiques ou mixtes

Deux étapes :

1. Affirmer la malignité : hyperplasie mésothéliale atypique vs. mésothéliome malin épithélioide débutant, pachypleurite vs.
mésothéliome desmoplastique

= délétion homozygote du gene CDKN2A (p16) par FISH = argument important en faveur d'un mésothéliome
= perte d'expression de BAP1 en IHC tres spécifique pour affirmer le diagnostic de mésothéliome malin (doute avec hyperplasie mésothéliale atypique)

2. Différencier le mésothéliome malin d'une autre prolifération tumorale pleurale

= formes mixes avec un synovialo-sarcome
= formes sarcomatoides avec un sarcome ou un carcinome sarcomatoide,

= distinction entre métastase pleurale d'un adénocarcinome et mésothéliome pleural malin

Diagnostic devant étre confirmé par I'expertise du réseau MESOPATH pour indemnisation par le FIVA et/ou la CPAM
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Staging of mesothelioma: T

IASLC

ORIGINAL ARTICLE

The IASLC Mesothelioma Staging Project: Proposals @C,ossm,k
for Revisions of the T Descriptors in the Forthcoming

Eighth Edition of the TNM Classification for Pleural
Mesothelioma

Anna K. Nowak, M.B.B.S., PhD,*™* Kari Chansky, MS, David C. Rice, MBBCh,

Figure 1. (A) Maximal tumor thickness perpendicular to the chest wall or mediastinum was measured for each of three levels
on axial imaging. (B) Measurements of tumor thickness were made on axial slices, representing the upper, middle, and lower
third of the hemithorax. These thirds were defined as follows: the upper level extends from the apex of the lung to the
inferior margin of the arch of the aorta; the middle level includes the pleura between the upper and lower levels; and the
lower level is pleural, including and inferior to the first image on which the left atrium is seen.



Staging of mesothelioma: T

T Component
Staging T Descriptors
TX Primary tumor cannot be assessed
T0 No evidence of primary tumor
T1 Tumor limited to the ipsilateral parietal + visceral + mediastinal + diaphragmatic pleura
T2 Tumor involving each of the ipsilateral pleural surfaces (parietal, mediastinal, diaphragmatic, and visceral pleura)
with at least one of the following features:
¢ involvement of diaphragmatic muscle
e extension of tumor from visceral pleura into the underlying pulmonary parenchyma
T3 Describes locally advanced but potentially resectable tumor
Tumor involving all of the ipsilateral pleural surfaces (parietal, mediastinal, diaphragmatic, and visceral pleura) with
at least one of the following features:
¢ involvement of the endothoracic fascia
¢ extension into the mediastinal fat
¢ solitary, completely resectable focus of tumor extending into the soft tissues of the chest wall
¢ nontransmural involvement of the pericardium
T4 Describes locally advanced technically unresectable tumor

Tumor involving all of the ipsilateral pleural surfaces (parietal, mediastinal, diaphragmatic, and visceral pleura) with
at least one of the following features:

e diffuse extension or multifocal masses of tumor in the chest wall, with or without associated rib destruction

e direct transdiaphragmatic extension of tumor to the peritoneum

e direct extension of tumor to the contralateral pleura

e direct extension of tumor to mediastinal organs

e direct extension of tumor into the spine

® tumor extending through to the internal surface of the pericardium with or without a pericardial effusion; or
tumor involving the myocardium




Staging of mesothelioma: M

100%

cM1 with Descriptors

K
80% I,
60% —
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) 24 48 72
Months
24 60
Events/ MS Mont Mont
N T h h
1.Single lesion, single 9/18 173 0 0
site
2.Multiple lesions, 9/14 5.8 | 20% 0
single site
3.Multiple sites 15/21 | 61  14% 0

Table 2. Location of Metastatic Sites in 84 Patients with M1

Disease Identified before Any Treatment

Site n
Contralateral pleura 6
Contralateral lung 13
Peritoneum 9
Intra-abdominal 22
Bone 8
Liver 7
Brain 2
Distant lymph node” 23
Other site 7
No descriptors 14

Note: Some patients had multiple sites of disease (see text).

%Includes all extrathoracic lymph nodes other than supraclavicular nodes.
Specific information regarding these lymph node sites is not available in the

database.



Staging of mesothelioma: conclusions

* Most patients with T4 disease
* TNM not used clinically

* Interest for clinical trials with surgical approaches
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Patient pathway

Chest radiography

Basic staging:
all patients fit for
treatment#

CT
thorax/abdomen

Staging in those
suitable for
surgery
and chemotherapy

EBUS/EUS

Further staging in
those of borderline
resectability prior
to radical surgery

Chest/abdominal
+brain [if clinical
signs)

MRI

Laparoscopy/
contralateral VATS

Mediastinoscopy

18



Symptoms

persistent
cough

difficulty
swallowing

pain in the
shoulder, chest
or lower back

abdominal pain
and bloating

unexplained
weight loss

night sweats

19



Imaging: Computed tomography scan







Imaging: 18-FDG PET scan

Right supra clavicular node

4 sites of
endothoracic
fascial
invasion

Erasmus et al. J Thorac Imaging 2006



Biopsy
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Mesothelioma: guidelines

Mise & jour

2021

Mésothéliome
pleural malin

Référentiels Auvergne Rhéne-Alpes
en oncologie thoracique

Dr. Myriam Locatelli-Sanchez
Coordinatrice

Dr. Pascal Foucher - Dr. Virginie Avrillon
Pr. Arnaud Scherpereel - Pr. Gérard Zalcman
Et le comité de rédaction de I'édition 2021

ERS/ESIS/EAUIS/ESTRU GUIDELINES

ERS/ESTS/EACTS/ESTRO guidelines for
the management of malignant pleural

mesothelioma

Annals of Oncology 26 (Supplement 5): v31-139, 2015

clinical practice guidelines oS mencmi

Published online 28 July 2015

Malignant pleural mesothelioma: ESMO Clinical Practice
Guidelines for diagnosis, treatment and follow-up?

P. Baas'2, D. Fennel3, K. M. Kerr4, P. E. Van Schil5, R. L. Haas® & S. Peters?, on behalf of the ESMO

Guidelines Committee™

"Department of Thoracic Oncology, The Netherlands Cancer Institute, Amsterdam; 2The Academic Medical Center, Amsterdam, The Netheriands; *Department of Medical
Oncology, University of Leicester, Leicester; *“Department of Pathology, University of Aberdeen, Aberdeen, UK; SDepartment of Thoracic and Vascular Surgery, University of
Antwerp, Antwerp, Belgium; ®Department of Radiation Oncology, The Netheriands Cancer Institute, Amsterdam, The Netherlands; “Department of Medical Oncology,

Centre Hospitalier Universitaire Vaudois (CHUV), Lausanne, Switzeriand

National Comprehensive

NCCN | Cancer Network®

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)

Malignant Pleural
Mesothelioma

Version 2.2021 — February 16, 2021

NCCN.org

NCCN Guidelines for Patients®

Arnaud Scherpereel-?, Isabelle Opitz®, Thierry Berghmans®, loannis Psallidas®, e ]
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Mesothelioma: surgery

Extrapleural pneumonectomy

Pleurectomy decortication




Référentiel MESOCLIN

Mise a jour

2020

Mésothéliome
pleural malin

1 5éme

édition

Référentiels Auvergne Rhone-Alpes
en oncologie thoracique

Suspicion de mésothéliome
Scanner thoracique

v

Thoracoscopie + biopsies multiples
et CR détaillé +/- symphyse par
talcage (sauf si chirurgie envisagée)

Classification UICC 8" édition
Si besoin (chirurgie envisagée ou selon
la clinique) :
-TEP-Scan, imagerie cérébrale

v

Patients opérables et
résécables :
Stades IA voire IB a lIIA

v

Inclusion dans un essai
clinique +++

Discussion de chirurgie :
Pleurectomie (IA) +/-

décortication (+/-étendue)

(stade IB-111A)
(RCP Mésoclin)

oul

-Médiastinoscopie / écho-endoscopie
-IRM thoracique et diaphragmatique
voire coelioscopie

Evaluation des facteurs pronostiques:

Type histologique, PS, perte de poids.

NON

|

Patients inopérables et/ou
non résécables

v

Inclusion dans un essai
clinique +++

Symphyse pleurale
Bithérapie a base de sels de
platine et pemetrexed (x6

cycles maximum) +/-

bevacizumab (si cisplatine)

OPTION : Radiothérapie
prophylactique des orifices
de drain
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Mesothelioma: First-line immunotherapy as a standard
CheckMate-743

NIVO 3 mg/kg Q2w +

Key eligibility criteria

+ Unresectable MPM IP1 1 mg/kg Qew Until disease
* No prior systemic therapy (for up to 2 years) progression,
« ECOG PS0-1 unacceptable toxicity,
or for 2 years for
Stratified by Cisplatin or carboplatin - immunotherapy
Histology (epithelioid vs non-epithelioid) and pemetrexed QWP (6 cycles)
gender
Primary endpoint Secondary endpoints Exploratory endpoints
* OS * ORR, DCR, and PFS by BICR » Safety and tolerability

 Efficacy by PD-L1¢ expression » Biomarkers

Peters et al. ESMO 2021



Mesothelioma: First-line immunotherapy as a standard
CheckMate-743

100 9o NIVO + IPI Chemo
Ny (n = 303) (n =302)
20 o, Median OS,2mo 18.1 14.1
e, 68% HR (95% Cl) 0.73 (0.61-0.87)
— 60 — : b 5
X 58%:
4] : S 41%
° 404 i .
: : o
i 270" 23% NIVO + IPI
20 N : 0: ) T oo-anm OO SaHD—O0O
| | 15%§ Chemo
O | | | : | | | i | | | : | | | | | |
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54
Months
No. at risk
NIVO + IPI 303 273 251 226 200 173 145 126 116 97 80 73 62 49 35 18 7 2 0
Chemo 302 269 234 192 164 138 114 97 76 69 54 46 43 33 20 11 6 0 0

Peters et al. ESMO 2021



Mesothelioma: First-line immunotherapy as a standard
CheckMate-743

Epithelioid Non-epithelioid
NIVO + IPI  Chemo NIVO + IPI  Chemo
100 - (n=229) (n=226) 100 — (n=74) (n=76)
Median 0S,>mo  18.2 16.7 Median 05,mo  18.1 8.8
80 — ‘ HR (95% Cl) 0.85 (0.69-1.04) 30 - HR (95% Cl) 0.48 (0.34-0.69)
_ 60 - 60~
= S
S S
40 40 —
20 20
0 I 0
0 6 0
No. at risk Months No. at risk Months
NIVO +IPI 229 192 154 111 90 63 48 29 4 0 NIVO + IPI 74 59 46 34 26 17 14 6 3 0

Peters et al. ESMO 2021



Second-line chemotherapy
No standard for 2" line chemo MPM

vinorelbine

gemcitabine

pemetrexed
cisplatin/pemetrexed

(after initial response/long treatment-free interval)



Author/Year m stratification? m

Kindler Command

Stopped in October 2015

Buikhuizen NVALT 5

Lancet Oncol, 2015

Szlosarek

J Clin Oncol, 2014 (abstr# 7507)

Krug Vantage 014
Lancet Oncol, 2011

Reck

J Clin Oncol, 2009 (abstr# 7507)

Jassem

J Clin Oncol 2008

Defactinib
400mg

Placebo

BSC +
thalidomide

BSC

BSC+ ADI-
PEG20

BSC
vorinostat
placebo

Ranpirnase
+doxorubicin

doxorubicin

Pemetrexed
+BSC

BSC

enrolled
111

111
44

24

329
332
203

210
123

120

Yes for merlin

status

yes

no

no

yes

yes

10.6

12.9
390 (days)

317 (days)
30.7
27.1
11.1

10.7
8.4

9.7

NR

NR

NR

NR

18.7

1.7
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