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EPIDEMIOLOGY

Nuyts V et al. Transl Lung Cancer Res 2018;7(5):516-519

Amphibole asbestos fibres

Serpentine asbestos fibers



EPIDEMIOLOGY

Stichting Kankerregister: Rare Thoracic Tumors 2016



Belgian Cancer Registry, Mesothelioma data 2016 (2018) Lung Cancer 2018;122:38-43

EPIDEMIOLOGY



Myerhoff et al, J Surg Res 2015

EPIDEMIOLOGY



Nuyts V et al UZ Leuven data 1995-2015 - unpublished

EPIDEMIOLOGY



Aerts J ESMO E Learning 2020

BIOLOGY



Rosskamp M et al Lung Cancer 2018;122:38-43

BIOLOGY



Pelosi G et al J Thor Oncol 2018

BIOLOGY

Epithelioid type

Bifasic type

Sarcomatoid type

Pathologic Grading System (PGS):       necrosis foci, mitosis                        Ki67



Pelosi G et al J Thor Oncol 2018

BIOLOGY



Carbone M et al. CA Cancer J Clin 2019;69:402-29

Scherpereel A et al. Eur Respir J 2020

BAP1 (BRCA-associated protein): 

Tumor suppressor gene located on 3p21 locus

deubiquitylase, modulating activity of genes/proteins controlling:

- DNA replication

- DNA repair & metabolism

- Cell death (apoptosis)

BAP1mt cells are prone to: 

malignant transformation, 

increased by asbestos exposure

Loss of BAP1 by mutation, biallelic deletion, 

or deletion/insertion

Detected in 45-100% of diffuse MPM (mostly epith type)

BIOLOGY



Young people w/o asbestos exposure (germline mutations)

- Heterozygosity for germline BRCA-associated protein 1 (BAP1) mutations: 

BAP1 cancer syndrome (mesothelioma;uveal melanoma;skin melanoma,BCC,RCC,breast cancer)

- ‘Somatically’ mutated (acquired mutations) BAP1 in 60% of MPMs

- Other germline mutations in DNA repair genes (MLH1, MLH3, TP53, BRCA2)

- MPM at younger age, with M:F ratio about 1:1

- ‘Germline’ mutations in about 12% of patients: screening!

Carbone M et al. CA Cancer J Clin 2019;69:402-29

BIOLOGY



Pastorino S et al J Clin Oncol 2018;36:3485-

BIOLOGY



Pastorino S et al J Clin Oncol 2018;36:3485-

Family history of MPM and/or other cancers

Early onset MPM (age <50yrs)

Median age at Dx 54 yrs and median survival 5 yrs (in familial BAP1mt pts)

Median age at Dx 45 yrs and median survival 9 yrs (in familial nonBAP1mt pts) 



Scherpereel A et al Eur Respir J 2020

CDKN2a (p16): 

Homozygous deletion of CDKN2a gene

Located on 9p21 locus

In nearly 100% of sarcomatoid type MPM

BIOLOGY

VEGF: 

Homozygous deletion of CDKN2a gene

Located on 9p21 locus

In nearly 100% of sarcomatoid type MPM

Loss of Nf2:

By mutation or heterozygous/homozygous

deletion

Observed in 45-50% of cases



MPM TREATMENT GUIDELINES

NCCN Guidelines v2.2020 15-Oct-2020  at www.nccn.org



MPM TREATMENT GUIDELINES

ESMO v2015

Baas P et al. Ann Oncol 2015;26 Suppl 5:v31-39 



ERS/ESTS/EACTS/ESTRO v2020 

Scherpereel A et al. Eur Respir J 2020

MPM TREATMENT GUIDELINES



 1L Platin-pemetrexed

 MORE Line treatment

 Combination CHEMO + Targeted Therapy 

 Combination CHEMO + IO

Vogelzang NJ et al J Clin Oncol 2003

CHEMOTHERAPY



1L MPM schedule RR

(%)

PFS

(m)

Vogelzang

2003

Cis-pemetrexed

Control arm

41,3

16,7

5,7 (TTP)

3,9 (TTP)

Van Meerbeeck

2005

Cis-raltitrexed

Control arm

23,6

13,6

5,3

4,0

Santoro

2008

Cis-pemetrexed

Carbo-pemetrexed

26,3

21,7

7,0 (TTP)

6,9 (TTP)

Kartitzoglou

2009

Carbo-pemetrexed 29 7

OS

(m)

12,1

9,3

11,4

8,8

na

na 
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Ep:16 > Sarc:11
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3

3

EAP

2

MPM 1L CHEMOTHERAPY



Stebbing J et al  Lung Cancer 2009;63:94-7; Zucali PA et al Cancer 2008;112:1555-61

Mediane overleving gemci-vino: 10,9mMediane overleving vinorelbine: 9,6m

MORE LINE CHEMOTHERAPY



NEW INSIGHTS

Aerts J ESMO E Learning 2020; Bueno R et al, J Thorac CVS 2020 

No oncogene driver has yet been detected in MPM



Mutti L et al  J Thorac Oncol 2018;9:1269-83

Bevacizumab

Nintedanib

Tremelimumab

Anti-PD-1

Anti-PD-L1

Anetumab-ravtansin



1L MPM schedule RR

(%)

PFS

(m)

Zacman

2016

cis+pem+beva

cis-+pem

NR

NR

9,2

7,3

Grosso

2016

cis+pem+ninte

cis+pem

59

44

9,4

5,7

Scagliotti

2018

Cis+pem+ninte

Cis+pem

6,8

7,0

2L MPM schedule RR

(%)

PFS

(m)

Kindler

2017

Anetumab-ravtansine

vino

8

6

4,3

4,5

Pagano

2020

Gem vs

Gem+Ramucirumab

DCR 51,86

DCR 72,50

3,3

6,2

OS

(m)

18,8

16,1

18,3

14,2

14,4

16,1

OS

(m)

10,1

11,6

7,5

13,8

Phase

3

MAPS

2

3

Phase

2

2



Scagliotti GV et al. J Thorac Oncol 2018;13(suppl):Abstr PL02.09

Nintedanib

PL02.09: Nintedanib + Pemetrexed/Cisplatin in Patients with Unresectable MPM: 

Phase III Results from the LUME-Meso Trial – Scagliotti GV, et al

PD

PD

Placebo

+ pemetrexed/cisplatin**

(n=229)

Placebo

Nintedanib 

maintenance

R

1:1

Key patient inclusion criteria

• Histologically confirmed 

unresectable epithelioid 

MPM

• Life expectancy ≥3 months

• No previous systemic 

chemotherapy

(n=458)

Nintedanib 200 mg bid*

+ pemetrexed/cisplatin**

(n=229)

Primary endpoint

• Investigator-assessed PFS

Secondary endpoints

• OS, safety

1L DOUBLET CHEMOTHERAPY + TT 



Scagliotti GV et al. J Thorac Oncol 2018;13(suppl):Abstr PL02.09

Nintedanib

PL02.09: Nintedanib + Pemetrexed/Cisplatin in Patients with Unresectable MPM: 

Phase III Results from the LUME-Meso Trial – Scagliotti GV, et al

NEGATIVE TRIAL !

1L DOUBLET CHEMOTHERAPY + TT 



Zalcman et al  Lancet Oncol 2017;6:319-30; Woolhouse I et al BTS Guideline MPM Thorax 2018;73:i1-i30;

Kindler HJ et al ASCO Clin Practice Guideline Mesothelioma J Clin Oncol 2018;36:1343-1373,

Bevacizumab

The primary outcome of OS was significantly extended

with PCB (median OS 18·8 months [95% CI 15·9–22·6];

164 [74%] of 223 died) versus PC (16·1 months [14·0–17·9];

1L DOUBLET CHEMOTHERAPY + TT 



2L CHEMOTHERAPY VS TT 

ASCO 2020



Stahel RA et al Ann Oncol 2015;26:1649-60



DETERMINE: Overall Survival (ITT Population)

ap-value for OS derived from stratified Log-rank test; HR and its CI derived from stratified Cox regression. HR<1 implies a lower risk of death with tremelimumab.

Presented by: H. L. Kindler

Analysis with 2 stratification factors (EORTC status and line of therapy)a

OS HR = 0.92 
95% 2-sided CI = 0.76, 1.12 

2-sided p-value = 0.408
Tremelimumab

Placebo
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Tremelimumab

Placebo

Number of patients at risk:

382 300 232 163 116 69 36 16 3 1 0

189 147 103 70 48 32 17 8 2 0 0

Tremelimumab Placebo

n 382 189

Events, n (%) 307 (80.4%) 154 (81.5%)

Median OS (mo) 7.7 7.3

18-mo survival 17.4% 18.2%



Rationale to target PD-1/PD-L1 in MPM

Slide adapted from A Scherpereel

• Anti-tumor effect of anti-PD-1/anti-PD-L1 mAb in melanoma, NSCLC…

• Inflammatory phenotype (T cells) and tumor expression of PD-L1 
by MPM cells (and stroma): at least 20-40% (but « cold tumor » ?!)
(Mansfield et al, JTO 2014; Khanna et al, JTO 2016…)

• PD-L1 expression associated with bad prognosis in MPM:
(Cedrés et al, PLoS One 2015)

– mOS: 5.0 months if PD-L1+ vs 14.5 months if PD-L1-

– PD-L1+ = independent risk factor for OS: RR 1.71

• MPM : a tumor with a rather low protein-altering mutation rate

(Bueno R et al, Nature Genetics 2016)



IMMUNOTHERAPY

Metaxas Y et al J Thorac Oncol 2018;accepted for publication

PD-L1 expression



IMMUNOTHERAPY

 IO mono more line

 IO combinations more line



>1L MPM

PD(L)1

schedule RR

(%)

DCR

(%)

Alley EW

2017

pembrolizumab 24 76

Hassan R

2017

avelumab PDL1+ 14,3

PDL- 8

47,2 (all)

Kindler H

2017

pembrolizumab 21 80

Baas P

2017

nivolumab 15 50 (12w)

Desai A

2018

pembrolizumab 22
Higher in PD-L1 high

63

Zacman G

2017

Nivolumab

Nivo+Ipi

17,5

25,8

39,7

51,6

Baas P

2019

Nivo+Ipi 29 68

Calabria L

2017

Durvalumab+

Tremelimumab

27,5 (ir-ORR) 65 (ir-DCR)

Calabro L et al Cytokine Growth Fact Rev 2017;36:25-31; WCLC 2017; WCLC 2018

PFS

(m)

PDL1+ 17,1(wks)

PDL1- 7,4

6,2

3,6

4,1

4,0

5,6

6,2

NR

Phase

Keynote-028

1b

Javelin

1b

2

Nivo Mes

2

2

MAPS2

2

2

NIBIT-MESO-1

1b



Desai A et al. J Thorac Oncol 2018;13(suppl):Abstr OA08.03

IMMUNOTHERAPY



Quispel-Janssen et al. NIVO MES J Thorac Oncol 2018

OS median: 11,8 mPFS median: 2,7 m

IMMUNOTHERAPY



IMMUNOTHERAPY

Scherpereel A et al. Lancet Oncol 2019

Multicentre

Non-comparative

Open-label

Phase 2 trial

WHO 0-1

After 1L or 2L Rx

N = 125 pts

IV nivolumab 3mg/kg q2wks 

IV nivolumab 3mg/kg q2wks plus

IV ipilimumab 1mg/kg q6wks

Randomisation: 

Ep vs non-Ep

2nd L vs 3rd L

PD ≥3m or ≤3m after Pem

Primary Endpoint:

12 wks disease control

1ry EP met if ≥ 40%



IMMUNOTHERAPY

Scherpereel A et al. Lancet Oncol 2019

nivolumab 12w DCR 44%

nivolumab plus ipilimumab 12w DCR 50%



IMMUNOTHERAPY

Scherpereel A et al. Lancet Oncol 2019

PFS (median)

4m Nivo

5,6m Nivo/Ipi

OS (median)

11,9m Nivo

15,9m Nivo/Ipi



Scherpereel A et al. Lancet Oncol 2019

PFS (median)

4m Nivo

5,6m Nivo/Ipi

IMMUNOTHERAPY



CLINICAL TRIALS

 New combinations: chemotherapy + immunotherapy in 1L

 Combination immunotherapy in 1L

 New compounds



1L MPM

PD(L)1

Schedule RR

(%)

DCR

(%)

Hayashi H

2020

nivolumab 29,4 68

Nowak

2018

Cis-pem-

Durvalumab

48

Forde P

2020

Cis-pem-

durvalumab

56,4 96,4

Chemo-IO 

IO Combo’s

BEAT Trial Cb-Pem-Beva

Cb-Pem-Beva-IO

running

CM743 Nivo-Ipi

Platin-Pem

40

43

76,6

85,1

PFS

(m)

5,9

57

6 months

6,7

7,2

6,8

Phase

MERIT

2

DREAM

2

USPrE0505

2

3

3

OS

(m)

17,3

20,4

14,1

18,1

Hayashi H et al Abstract 1895MO ESMO Virtual Congress 2020; Nowak et al Lancet Oncol 2020; 

Forde P et al ASCO 2020 A9003: BEAT ETOP Phase 3 trial ClinicalTrials.gov Identifier: NCT03762018; Baas P et al Presidential

Symposium IASLC 2020



ETOP BEAT-MESO 1L MPM Trial  protocol 2018



ETOP BEAT-MESO 1L MPM Trial  protocol 2018

COVID-19 EFFECT



P Baas et al IASLC Presidential Symposium 2020

First-line nivolumab + ipilimumab vs 

chemotherapy in unresectable malignant pleural 

mesothelioma: CheckMate 743

CheckMate 743 is a phase 3, randomized, open-label study evaluating NIVO + 

IPI versus standard of care chemotherapy in 1L unresectable MPM

Paul Baas,1 Arnaud Scherpereel,2 Anna K. Nowak,3 Nobukazu Fujimoto,4 Solange Peters,5 Anne Tsao,6

Aaron S. Mansfield,7 Sanjay Popat,8 Thierry Jahan,9 Scott Antonia,10 Youssef Oulkhouir,11 Yolanda Bautista,12

Robin Cornelissen,13 Laurent Greillier,14 Francesco Grossi,15 Dariusz Kowalski,16 Jerónimo Rodriguez-Cid,17

Praveen Aanur,18 Christine Baudelet,18 Gérard Zalcman19



P Baas et al IASLC Presidential Symposium 2020

First-line nivolumab + ipilimumab vs chemotherapy in unresectable 

malignant pleural mesothelioma: CheckMate 743



P Baas et al IASLC Presidential Symposium 2020



P Baas et al IASLC Presidential Symposium 2020



P Baas et al IASLC Presidential Symposium 2020



P Baas et al IASLC Presidential Symposium 2020



P Baas et al IASLC Presidential Symposium 2020
FDA approval on 02 Oct 2020



F Nicolini Front Oncol 2020



Slide adapted from Baas P ESMO Preceptorship 2020 Manchester

VEGF-R 1–3, 

FGF-R 1–4, 

and PDGF-R α



http://www.bizint.com/pdfs/Pipeline_TownHall_Webinar_2020April.pdf



CONCLUSIONS

1/  Mesothelioma incidence is still increasing in many (also European) countries

2/  Treating MPM patients is a challenging task but …

3/  … new treatment options (IO; TT; combinations) are being evaluated in clinical trials

4/  Need for good predictive biomarkers in IO treatment (also in combined therapies)

5/  New immunologic therapies, dendritic cell vaccination, … being studied

6/  Advise your MPM patients to take part in clincical trials


