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• Malignant neoplasm arising from mesothelial cells.
• 80% pleural; 20% from peritoneum, pericardium, 

tunica vaginalis testis.
• Rare: 2,400 incident cases/year.
• Median age = 72 years.
• Male predominance.
• Risk factors: Asbestos (60%); ionizing radiation; 

erionite; Germline mutations (12%).
• Median OS = 12 to 18 months.

Definition & Epidemiology



2015 WHO Classification of  Pleural 
Tumors 

Diffuse 
MPM

•Epithelioid (60%)
•Sarcomatoid (20%)
•Biphasic (20%)

Other 
•Localized MPM
•Well differentiated 

papillary mesothelioma



Clinical and Radiographic Presentation 

• Dyspnea; chest pain.
• Pleural effusion on initial chest x-ray.
• Chest CT: loculated effusion with pleural nodularities.



BAP-1 

White AE; Harper JW. Science; Sep 2012; 337:1463-4







MPM

Operable 
(20%)

Multimodality 
tx

Inoperable 
(80%)

Chemotherapy

Observation

Treatment Stratification

Important for Board Exam!



How to Define Inoperable MPM?

Stage IV (M1)

Sarcomatoid histology. 
Biphasic?

Poor candidates for surgery.



Operable MPM: Principles
Treatment intent is “curative”.

• Extrapleural pneumonectomy (EPP).
• Pleurectomy with decortication (P/D).

Survival benefit from surgery is uncertain.

Surgical goal: macroscopic complete resection 
(MCR).

• Surgery → Adjuvant chemotherapy → Hemithoracic Radiation 
(if EPP).

• Neoadjuvant chemotherapy → Surgery → Hemithoracic
Radiation (if EPP).

• IMRT → EPP (investigational).

Three potential strategies:



Operable MPM: Principles

• EPP: higher morbidity, higher likelihood of 
MCR.

• Optimal surgery is unclear.
• BOARD: Both EPP and P/D are acceptable.

EPP vs. P/D:

• Regimen of choice in the neoadjuvant and 
adjuvant settings (BOARD).

Cisplatin and Pemetrexed.



Inoperable MPM



Observation

Minimally symptomatic.

Small tumor burden.

• Germline BAP-1+.
• Other familial MPM.

Favorable prognosis. Examples:

Older age w/ borderline PS.



First-Line Chemotherapy

• N=448
• RR 41% vs. 17%.
• N/V and fatigue.



RR: 26% vs. 21% (cis vs. carbo).
1-yr OS: 63% vs. 64% (cis vs. carbo).



MAPS Trial

2015 ASCO meeting; abstract 7500



“Board” 1st-
line regimens 



https://www.fda.gov/medical-devices/recently-approved-devices/novottftm-100l-
system-h180002

Stellar phase II trial with cisplatin and pemetrexed: Median OS = 18 months.



Immune Checkpoint Inhibitors in 1st Line 
Systemic Therapy



JCI Insight. 
2019;4(6):e126908. 
https://doi.org/10.
1172/jci.insight.126
908.











First-Line Therapy: Key Points

• Cisplatin/Carboplatin + Pemetrexed ± Bevacizumab.

Standard

• Minimally symptomatic, low disease burden, favorable 
prognosis (e.g., germline BAP-1 germline +)

Consider Observation

• DREAM3R: Cis/Pem/Durva vs. Cis/Pem. Ongoing. 
• Promising role of Nivo/Ipi, data release pending.

Evolving role for ICIs.



Second-Line therapy

Chemotherapy

• Vinorelbine
• Gemcitabine
• Repeat 

pemetrexed
• RR ≈ 10%

Evolving Role of 
ICIs

• Pembrolizumab
• Nivolumab 

±Ipilimumab

Evolving role for 
anti-VEGF MoAb

• Gemcitabine + 
Ramucirumab.

• 2020 ASCO abst
#9004.

NO FDA APPROVED 2L REGIMENS (BOARD)



Pembrolizumab
Keynote 028 Popat et al, 2019 ESMO

2L Phase III trial Pembro vs. Gemcitabine or 
Vinorelbine

Pembro Gem or Vin

PFS (months) 2.5 3.4

OS (months) 10.7 11.7

NCCN category 2A



Nivo

Nivo+Ipi







2L Therapy: Keypoints

No FDA-approved 2nd line therapies (Board).Main message

Vinorelbine, gemcitabine, pemetrexedChemotherapy

• RR ≈ 10%.

Evolving role of PDL1 CIs. 
Checkpoint 
inhibitors

• Consider 2L pembrolizumab, gemcitabine, vinorelbine, or re-
challenge pemetrexed*.

• Data is immature for nivo or nivo/ipi.

Deserves at least a phase III. Stay tuned.Gem/Ram



Final Thoughts on Future Directions

First Line

• Chemo + 
Durva

• Nivo + Ipi

Second Line

• Plat/Pem ±Bev

Third Line

• Gem + Ram (if 
no 2L Bev)



Questions
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