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incidence

Italy 1500 new cases/yr
M=3,49/100.000/year

F= 1,25/100.000/year

<6/100.000/yr
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Distribution of cases

Bianchi_ Indian J Occup Environ Med. 2014 May-Aug; 18(2): 82–88

True epidemics at
high medical, social 
and psycological
burden
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Casale Monferrato – Alessandria (Italy)

1907-1986

3500 workers STABILIMENTO ETERNIT
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www.cpo.it

In my region

M= 5,3/100.000/yr

F= 1,9/100.000/yr

M= 89,3/100.000/yr

F= 34,6/100.000/yr
80% environmental exposure

70% professional exposure

250 new cases/year
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Kidler et al, JCO 2018

State of the art

Diagnosis & Staging

operable

Multimodal
Treatment

Systemic
Treatment

Unfit pts
Elderly
+ indolent disease

BSC

* Clinical trial suggested at all levels

Fit pts

inoperable

10%
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39% >75 yrs

V ReNaM report

Elderly

age classes
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Italy 1993-2012
21.463 cases

m-age 69,2

1.392

36% 65-75 yrs

9%<55 yrs
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Multimodal treatment: rational

surgery

chemotherapy radiotherapy
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# 6 H Ita 1982-2012 FUP 6.7 YRS
# 1365 pts 172 CT, 690 BSC, SURG 503 EPP 301 P/D 202 

Bovolato et al., JTO 2014

_______NO Sur 11.7 mos
_ _ _ _ _PD 20.5 mos
_ _ _ _ _EPP 18.8 mos

FP +

 Age<70 yrs
 Epit hist
 CT
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m-OS  # 313 PF + 

_______NO Sur 18.6 mos
_ _ _ _ _PD 24.6 mos
_ _ _ _ _EPP 20.9 mos
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Nelson, JCO 2017

COMBINED TREATMENT



Rice D, Ann cardiothor Surg 2012

Extrapleural pneumonectomy (EPP)

En bloc resection of the parietal
and visceral pleura with the 
ipsilateral lung, pericardium, and 
diaphragm. 
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EPP: Brigham’s experience

Sugarbaker et al, JTCVS 1999 & 2004
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MARS trial

Trasure T, lancet Oncol 2013

12 H UK – 2005-2008
#112 registered
#50 randomized 
24 EPP vs 26 nil
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Trasure T, lancet Oncol 2013

m-OS
EPP 14.4 mos
non EPP 19.5 mos

“Radical surgery in the form of EPP within trimodal therapy offers no benefit
and possibly harms patients”.
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Baldini EH, JTCVS 1999 & 2004

Relapse pattern after EPP
retrospective (2001-2010)
#169 EPP
#158 evaluable pts 118 (75%) 
recurred

mTTR 12.1 mos
mOS 15 mos
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Kostron  A et a; European Journal of Cardio-Thoracic Surgery ( 2016)

Single center 
retrospective
1999-2013
#136 EPP after
induction CT
#106 recurrent
disease (80%)
mFFR 9 mos
LR 31%
DR 26%
Both 43%

LR after RT 19%vs 
47%
wo survival benefit

47%

19%
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Role of RT after CTEPP

Sthael RA, Lancet Oncol 2015

Median total
RT dose 55·9 Gy

Sthael RA, Lancet Oncol 2015

2007-2012 14 H 
in Eu
#151 neoadj CT
#96 achieved 
MCR
#54 were R to 
control (n=27) or 
RT (n=27 – 25 
completed RT)
mLRFS 7.6 no RT 
vs 9.4 RT
mOS 20.8 noRT 
vs 19.3 RT

Routine use of hemithoracic RT after neoadjuvant CT
and EPP is not supported by this trial
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Pleurectomy/Decortication (P/D)

Rice D, Ann cardiothor Surg 2012

Parietal and visceral pleurectomy to 
remove all gross tumor with resection of 
the diaphragm and/or pericardium. 
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Flores, J Thor Cardiovas Surg,  

2008

surgery

EPP
 Lung+pleura
 Major complic: 20-40%
 Mortality: 6% 

e P/D
 Macroscopic disease
 Low morbidity
 Low mortality

EPP= mOS 12 months

P/D= mOS 16 months

Cao C, Lung Cancer 2014

Taioli E et al., Ann Thor Surg 2015
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Cao C, Lung Cancer 2014

Systemic review

7 studies (2008-2013) comparing 
data on 513 P/D vs 632 EPP

Perioperative mortality 
2.9% P/D vs 6.8% EPP 

Morbidity 
28% P/D vs 62% EPP

mOS ranges 
13-29 mos PD vs 12-22 mos EPP 
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Meta-analysis

Taioli E et al., Ann Thor Surg 2015

24 data set (1990-2014)

1512 P/D & 1391 EPP

Short term mortality 
4.5% EPP vs 1.7% P/D

2 yr mortality 
30% EPP vs 28% PD
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Lim, WLCC 2017
https://clinicaltrials.gov/ct2/show/NCT02040272

MARS 2

#326 pts

2 cycles of DDP-Pem

4 cycles of DDP-Pem

17%
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NCT02436733

EORTC-1205-LCG

#64 pts

R
B 3 DDP+Pem  Surgery P/D

A Surgery P/D  3 DDP+Pem

Primary end point: Rate of success to complete the full treatment
Secondary endpoints: Loco-regional failure free survival, OS, Side effects 
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IMRT after P/D: MSKCC experience

Rimner A, J Clin Oncol 2016

# 45 pts enrolled
# 27 IMPRINT
# 6 G2 RP
#2 G3 RP
mPFS 12.4 mos
mOS 23.7 mos
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# 209 pts underwent P/D

1974-2015

#131 CONV vs 78 IMPRINT
mOS 12.3 vs 20.2 p=0.001
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Author Year Chemotherapy EPP (n) TMT/ITT (%) 30 days 
mortality

Median 
Survival ITT 
(months)

Sugarbaker 1999 Adjuvant 183 ? 3.8 19

Rusch 2001 No adjuvant
Radiotherapy

62 61% 11.3 17

Pagan 2006 Adjuvant 44 57% 4.5 20

Weder 2007 Neoadjuvant 45 59% 2.2 19.8

Edwards 2007 Adjuvant/neoadjuvant 105 ? 6.7 ? after EPP 14.5

Rice 2007 Not standard 100 <63% 8 10.2

Rea 2007 Neoadjuvant 17 71% 0 25.5

Batirel 2008 Adjuvant 16 60% 5 17.2

De Perrot 2009 Neoadjuvant 45 50% 6.7 14

Krug 2009 Neoadjuvant 54 52% 3.7 16.8

Trousse 2009 Adj/neoadjuvant 83 ? 4.8 ? after EPP 14.5

Hasan 2009 Adjuvant 18 64% 11 ? after EPP 20.4

Tillerman 2009 IHC 96 76% 4.3 12.8

Buduhan 2009 Neoadjuvant 46 69% 4.3 ? after EPP 24

Van Schil 2010 Neoadjuvant 42 65% 6.5 (90 d) 18.4

Outcomes following MMT (EPP)
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Outcomes following MMT (P/D)

Author Year Chemotherapy/radiotherapy P/D (n) TMT/ITT (%) Morbidity (%) 30 days 
mortality (%)

Median survival 
ITT (months)

Hilaris 1984 Intraoperative brachytherapy 
Adjuvant radioth 45 Gy

41 100% 15% 0% 21

Rusch 1994 Intraoperative chemo adjuvant
Chemo

28 64% ? 3.5% 17

Lee 2002 Adjuvant chemo intraoperative and 
adj radiotherapy 45 Gy

32 37.5% 15% 6.2% 18.1

Lucchi 2007 Adj chemotherapy and IL2 adj 
radiotherapy 30 Gy

49 100% 10% 0% 26

Nakas 2008 Adj chemo 
Prophylactic radiotherapy

51 ?46% 55% 5.9% 15.3

Bolukbas 2011 Adj chemo 
Prophylactic radiotherapy

35 94% 20% 2.9% 30

Friedberg 2012 Intraoperative PDT adjuvant chemo 38 97% 28% 2.6% 31.7

Lang Lazdunski 2015 Adjuvant chemo 
Prophylactic RT

102 97% 28% 0% 32



Survival in modern clinical trials

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

0 10 20 30 40 50 60

S
u

rv
iv

a
l 

P
ro

b
a

b
il

it
y

 

Time (months) 

CT(PEM+CIS) CT(PEM+CIS)+Beva

IFCT  0

7

01  ‘MAPS’  randomized phase 3 trial 

Efficacy: ITT median Overall Survival (OS) 
  median follow-up= 39.4 months [11.0-83.05]  

Arm A (PC): 16.07 mo, 95%CI: [14.00-17.93] 

Arm B (PCB): 18.82 mo, 95%CI: [15.90-22.62] 
 

Stratified HR=0.76; 95%CI [0.61-0.94] 
p=0.015 

 No. At risk 
     225   166    77   36 16                              10 7 
     223   171    91   45 20 8 8 

Zalcman et al., Lancet 2015 Grosso et al., J Clin Oncol 2017

Epithelioid MPM
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Krug et al, J Clin Oncol 2009

Pts completing all therapy: mOS 29.1 mos  
2-yr OS 61.2%.

Pts with PR to CT:  mOS 26.0 vs 13.9 SD/PD (p=.05) 

Patient selection for MMT: clinical variables

mOS(ITT) 16.8 mos
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Four variables

1. Tumor volume pre-CT
> 500 ml;

2. PCR pre-CT > 30
mg/liter;

3. Non-epithelioid
histology in pre-CT
biopsy;

4. PD to CT according to
mRECIST

Opitz et al. JTO 2015

Patient selection for MMT: clinical variables

m-OS
Score 0= 34 mos
Score 3-4= 4 mos
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mOS =22 mos



Patient selection for MMT: molecular profile
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Bueno et al., Nat Genet 2016; Yap et al., Nat Rev Cancer 2017
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Yap, Nature Rev Cancer 2017

A potential molecularly stratified approach



www.clinicaltrials.gov

Window of opportunity trials in MPM
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conclusions

 The role of MMT (surgery and radiotherapy) in MPM is still undefined: 
strategy for a minority of patients; 

 Loco-regional control is still the main issue;

 Randomized trials very difficult in this setting; Extended Pleurectomy is
under evaluation in the MARS2 trial;

 Role of IMRT promising, but consider pulmonary toxicity;

 Need for better (molecular) patient selection;

 Window of opportunity trials with new drugs.
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federica.grosso@ospedale.al.it

@fedgrosso


