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Pleural Mesothelioma: Is it possible to avoid the fate?

Learning embodies the same process as problem-solving

Fate is the one that shuffles the cards, but we are the ones we play



Overall incidence rate: 0.30/100.000

0.46 Males / 0.17 Females

Mean age diagnosis 75 y

(1 in > 50 years / 0.06 in  < 50 years

91.7% deaths related to 

asbesto exposure 

• TTR GECP 2021:

     159 patients (0.87%)

• Spain 264 death/year

Huang J et al: JTO 2023;18:792-203; Remon J et al Lung Cancer 147 (2020) 83–90; van Zandwijk et al Lancet Oncol 2022; Aug 30

Sex

Age

MPM: mainly an occupational disease



Class I WHO 

carcinogen

Exposure:

- occupational

- residential

- environmental

Huang J et al: JTO 2023;18:792-203; Zhai Z et al: JAMA Network Open. 2021;4(8):e2120360. 

Chen Z et al: Journal of Cancer Research and Clinical Oncology (2024) 150:282



DD Adenoca BP: CK 5/6 (+) , calretinin (+) , WT-1 (+) TTF-1 (-)

Epitelioid

50-70%

Biphasic

20-35%

Sarcomatoid

10-20%

Nicholson AG  et al. JTO 2019;15:29-49;  Galateau F et al JTO 2018;13:1189-1203; MESOPATH. 

Biology of MPM



• Inactivating mutations

• CDKN2A (49%),

• BAP1 (44%), 

• CDKN2B (42%), 

• MTAP (34%), 

• NF2 (33%).

• BAP1 3p21 early clonal event

• mutations 

• gene copy number 

variations       

• BAP1 mutations germline 

and somátics

• CDKN, NF2 and MTAP  

alterations more frequent in 

sarcomatoid

Dagogo-Jack  I et al. J Clin Oncol  Precis Oncol  6:e2100422;  Hithbrunner S et al: British Journal of Cancer (2022) 127:1997–2005 



Dagogo-Jack  I et al. J Clin Oncol  Precis Oncol  6:e2100422  Hung YP, Chirieac LR Arch Pathol Lab Med. 2024;148:e77–e89



Hithbrunner S et al: British Journal of Cancer (2022) 127:1997–2005;Tsao AS et al: J Clin Oncol 2022;40:681-692. Rigon L e E et al Molecular Oncology 18 (2024) 797–814



Lim E et al WCLC 2023, Lancet Respir Med 2024; 12: 457–66

MARS 2 trial

mOS:

24.8 vs 19.3 m

HR 1.28

• 86% Epitelioid

• 89% EPD 

• 2 cycles preop CT: 100%

• 6 cycles compliance: 

     39% (Surg) vs 56% (no Surg)



Popat S et al Ann Oncol 2022;33:129-142. Nelson DB et al J Clin Oncol  2017;35:3354-3362

10-15%



• 123 patients SMART Trial

• 96 patients received full  IMRT 
and EPP 

• 30 days mortality 1% ; 90 days 
mortality 3.1%

• No radiation pneumonitis

Cho BCJ et al, Lancet Oncol 2021;22:190-197

SMART trial

Could radiotherapy add ?



Cho BCJ et al, Lancet Oncol 2021;22:190-197



CDDP+Pem 

vs 

CDDP 

CDDP + Raltitrexed 

vs 

CDDP

CDDP + Pem + 
Bevaciz vs 

CDDP + Pem

ORR : 41 vs 17%

mPFS: 5.7 vs 3.9 m  

mOS: 12.1 vs 9.3 m

2003

3 Ph II 

CBCDA + 

Pem 

ORR: NR

mPFS: 9.2 vs 7.3 m

mOS: 18. vs 12.1 m

20152005

ORR: 24 vs 14% (ns) 

PFS:  5.3 vs 4 m (ns)

OS: 11.4 vs 8.8 m

Vogelzang, NJ et al. J Clin Oncol 2003; 21(14):2636-44. Van Meerbeeck JP, et al. J Clin Oncol 2005;23(28):6881-9. Zalcman G, et al. Lancet 2016;387:1405-14.

Something new in MPM chemotherapy after more than 20 years?



Scagliotti GV, et al. Lancet Respir Med. 2019 2019;7:569-80. 

CDDP + Pem+ 
Nintedanib  

vs 

CDDP+Pem

RR PFS OS

LUME Meso trial



mSLP

 3,4 vs 3m

NS 

mOS

16,3 vs 11,8 m 

NS 

TR 

11,1 vs 0%

NS

mPFS 3.2 vs 6.2 m        1 
y-PFS 24 vs 3%  

No survival data       

Gemcitabine 
immunomodulatory 

effect?

Dudek AZ, et al. Clinical Lung Cancer 2020; 21(6):553-61.  de Gooijer CJ et al Lancet Resp Dis 2021;9(6):285-92

Pemetrexed Maintenance(CALGB 30901)? Maintenance Switch to Gemcitabine NVALT19?



mOS:

13.8 vs 7.5 m

mPFS:

6.4 vs 3.3 m

Pinto C et al. Lancet Oncol 2021;September 6th.  https://doi.org/10.1016/ S1470-2045(21)00404-6



mOS 18,2m mSLP 7,6m  TR 40%

G5 AE 10%

Ceresoli GL, et al. Lancet Oncol 2019;20:1702-1709.

TTFs + Platinum-Pemetrexed Ph 2 STELLAR?



Fennell DA et al Nat Rev Clin Oncol 2022;19:573-584

Immunotherapy the new player. A game changer?



Bueno R et al Nat Genetics 2016;48:407-416; Fusco N et al Lung Cancer 2020;150:53-61



Hmeljak J et al Cancer Discov 2018:1548-1565  doi: 10.1158/2159-8290.CD-18-0804



Nivolumab 
+ Ipilimumab 

x 4 ciclos

Nivolumab vs 
Nivo + Ipi 

x 24 m,

Ph Ib 2-3L

Pembrolizumab 

x 24 m

Pembrolizumab

vs  

CT

Nivolumab    2-3L 
Japan

34 p

2-3L Nivolumab vs 
Placebo x 12 m 

ORR 30%

DCR 68%

2019

ORR 20%

mPFS 5,4m

mOS 18m

20172019

Disselhorst MJ, et al. Lancet Respir Med. 2019;7:260–270. Scherpereel A et al. Lancet Oncol. 2019;20:239-53. Alley EW, et al. Lancet Oncol. 2017;18:623–630. 

Popat  S et al Ann Oncol 2020; 31:1734-45. Okada M et al: Clin Cancer Res 2019;25:5485-5492. Fennell DA  Lancet Oncol 2021;22: 1530-1540

DCR 40 vs 52%

mPFS 4 vs 5.6 m            

mOS 11.9 vs 15.9 m

2020

PROMISE 

Meso

ORR 22 vs 6%

mPFS 2.5 vs 3.4 m

mOS 10.7 vs 12.4 m

MERIT CONFIRM

2019 2020

ORR 29%

mPFS 5,9m

mOS 17,3m

3 y OS 23.5%

DCR 11 vs 1%

mPFS 3 vs 1.8 m

mOS 10.2 vs 6.9 m

HR 0.69

Inmunoterapia en 2/3 L



PROMISE-Meso: Pembrolizumab vs CT in pretreated MPM

Popat S et al. Ann Oncol 2020;31: 1734-1741

88.9% Epitelioid

48.9% PD-l1 < 1%

PR 22% vs 6%

P = 0.004



CONFIRM: Nivolumab vs Placebo after Platinum based CT

Fennell DA et al. Lancet Oncol 2021; 22: 1530–40.  Fennell DA et al Nature Communications | ( 2025) 16:6688

88% Epitelioid

PR 11% vs 1%

DCR 64% vs 50%



Baas P et al. Lancet. 2021;397:375-386

Nivolumab-Ipilimumab en 1 L CheckMate 743



Baas P et al. Lancet. 2021;397:375-386



Baas P et al. Lancet. 2021;397:375-386



Zalcman G et al. ESMO 2022

CheckMate 

743

Netherlands

1L

Australia 

1L,2L

Switzerland

1L, 2L

Patients 303 126 119 109

Epitelioid 76% 55% 50% 75%

mPFS 6.8 m 6.2 m 6.7 m 5.6 m

mOS 18.1 m 15.0 m 14.5 m 16.6 m

EA G3-4 30% 25% 22% 23%

EA G5 1.0% 2.4% 3% 3%



Baas P et al. Lancet. 2021;397:375-386  Peters S et al. Ann Oncol 2022;33:488-499



Scheerpereel A et al ESMO-IO 2020



Chu Q et al Lancet 2023;405:2293-2306. Laurie SA et al WCLC 2025

CT+Pembrolizumab IND227



Laurie SA et al WCLC 2025



Felip E et al. Ann Oncol 2025:36:548-560

EC BEAT-Meso 1L Fase III 

• AEs > 3:  55.3 % vs 47.2 %

• AEs treatment-related: 31.2 % vs 15.1 %

• Mortality: 3.5 % vs 0.5 %

• Treatment discontinuation: 27.1 % vs 14.6 %



93% Epitelioid

ORR: 53% vs 35%

DCR: 42% vs 65%

Nowak AK et al ESMO 2025

CT+Durvalumab  DREAM3R



Trial Schedule Patients ORR mPFS mOS

CM 743 Nivo-Ipi 303 40 % 6.8 m 18.1 m

DREAM Cis-Pem-

Durvalumab

55 48 % 6.9 m 18.4 m

PrE0505 Cis-Pem-

Durvalumab

55 56.% 6.7 m 20.5 m

JME-001 Cis-Pem-

Nivolumab

18 78 % 8 m 20.8 m

CCTG IND227 Cis-Pem-

Pembrolizumab

222 61 % 7.1 m 17.2 m

BEAT-Meso Atezo-Bevaciz-

Carb-Pem

200 55% 9.2 m 20.5 m

DREAM3R Cis/Carb-Pem-

Durvalumab

114 53% 8 m 21 m

Baas P et al. Lancet. 2021;397:375-386. Nowak AC et al Lancet Oncol 2020;21:1213-1223. Forde PM et al Nat Med 2021;27:1910-1920. 

Miyamoto Y et al JITC 2021 11:e003288. doi:10.1136/jitc-2021-003288. Chu Q et al Lancet 2023;405:2293-2306  Nowak AK et al ESMO 2025



Reuss JE  et al. WCLC 2025



Surface targets:

Mesotelin

FAP

ADCs

Genomic alterations:

BAP1

CDKN2

p16

Hedgehog

NF2

MTAP

Metabolism interference:

Deprivación Arginina

Intrapleural therapies

Fennell DA et al. Nat Rev Clin Oncol 2022;19:573-584 ; Mutti L et al JTO 2018;13:1269-1883 



YAP  TA et al. Nat Rev Cancer 2017;475-488



ESMO Guidelines 2022

Popat S et al. Ann Oncol 2022;33:129-142



ASCO Guidelines 2025

Kindler H et al. JCO January 8 2025



MPM predominantly treated with systemic treatment even in early 
stage

CT with Platinum and antifolates achieved therapeutic ceilinge

Nivolumab plus Ipilimumab superior to CT but mainly in 
sarcomatoid

CT + Pembrolizumab superior to CT but mainly in sarcomatoid

Benefit of 2L Nivolumab after CT in epitelioid subtype

Priority of clinical research: ADCs, MTAP, BAP1, intrapleural approach

To wrap up in MPM treatment



THANK YOU!!
Gracias!!
Ben agraït!!

@bmassutis

@bmassutis.bsky
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