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Therapie des MPM

International Mesotheliom Interest Group - IMIG

Stadium Ia Tla NO MO
Ib T1b NO MO
Stadium II T2 NO MO
Stadium II1 T3 oder N1-2 MO
Stadium IV T4 oder N3 oder M1
A
V Tla parietale Pleura
MARTHA TI1b parietale Pleura + viscerale Foci
MARIA T2 T1 + Diaphragmamuskulatur oder Lunge
Unternehmen T3 T2 + Mediastinum, Perikard, Brustwand
T4 >T3 z.B. Peritoneum, kontralat.P., Mediastinum




Therapie des MPM

Chirurgische Therapiemallinahmen

Extrapleurale Pleuropneumonektomie mit Perikard- und

Zwerchfellresektion
- potentiell kurativer Eingriff bei glinstigen prognostischen Parametern
und fehlendem mediastinalen LK-Befall

Pleurektomie/Dekortikation
- palliative TherapiemalRnahme zur Pravention und Therapie rezidivierender

£ ErgiiRe (Erfolgsrate ca. 70-85%)
V - ein Vorteil durch Pleurektomie/Dekortikation fur die ULZ ist nicht gesichert
MARTHA

Thorakoskopische Talkumpleurodese

AR - Behandlung rezidivierender PleuraergiRe (Erfolgsrate ca. 85-90%).
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Therapie des MPM

- Palliation

- Post EPP

- Stichkanal

Radiotherapie
< 40 Gy nicht effektiv ( 1 von 23 Pt.)
Ball et al.1990

> 40 Gy maoglich - Effektivitat fraglich
Sugerbaker et al.1999

3x7 Gy - signifikante Reduktion
Boutin et al.1995
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Systemische Therapie des MPM ?

A phase Il trial of surgical resection and adjuvant high-
dose hemithoracic radiation for malignant pleural
mesothelioma
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Phase-lI- Studie mit
EPP und 54 Gy Radiatio
n=54

Rezive: lokal
distant
beides

30

Rusch et al. 2001



Therapie des MPM

Neoadjuvante Chemotherapie + extrapleurale Pneumonektomie
+/- Radiatio T 1-3 NO-2 MO

CT n=19 : 3 Zyklen Cisplatin/Gemcitabine
Op n=16 : Schwere Komplikation 6 ; Tod 0
RT n=13 : 30 Gy Hemithorax + 20 Gy Boost

1.0°
g s N=13 Ergebnisse
E . O Censored
o ORR = 32%
.. E - MST — 23 mo
4 E 4 1-J0 = 79%
j 23U = 37%
MARTHA '2'
MARIA _ i
et ’ s M. . B ‘8
- Weder et al. JCO 2004
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Systemische Therapie des MPM

Neoadjuvant chemotherapy and extrapleural

pneumonectomy of malignant pleural mesothelioma with
or without hemithoracic radiotherapy (SAKK 17/04):
arandomised, international, multicentre phase 2 trial

100

80

60

40

Overall survival (%)

20

Overall survival (%)

100 — —— No radiotherapy
—— Radiotherapy

80
60

40

20

0 12 24 36 48
Time (months)

Stahel et al. LancetOncol 2016
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Therapie des MPM

HITOC

Effect of hyperthermic intrathoracic chemotherapy on the
malignant pleural mesothelioma: a systematic review and meta-

analysis
Study name_ Statistics for each stu Hedges's g and 95% CI
Hedges's Standard Lower Upper

g error  Variance limit  limit p-Value
lvan Sandick 2008 0S -0.583 0341 0116 -1251 0085 0.087 -
van Sandick 2008 DF S -0.533 0340 0115 -1.199 0133  0.117 -
Tilleman 2009 MST 0.554 0215 0046 0133 0975 0010 ——
Lang-Lazdunsk 2011 MST 0744 0258 0066 0239 1249 0.004 ——
Isik 2013 #182MST 0.717 0362 0131 0007 1426 0.048 -
Isik 2013 #183MST 0.734 0371 0138 0007 1462 0.048 -
Sugarbaker 20130SR 0.482 0216 0047 0059 0905 0.026 ——

0.384 0105 0011 0178 0591  0.000 R

-2.00 -1.00 0.00 1.00 2.00
Favours Control Favours HITOC

Meta Analysis

Zhao et al. Oncotarget 2017
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Therapie des MPM

Was sagen die Studien aus?
- multimodale Therapie ist moglich - aber Notwendigkeit unklar ?
- Uberleben im Stadium | und Il deutlich besser als im Stadium Il
- Fernrezidivrate hoch - Argument fur Chemotherapie - Indiz!

- Konzeptstudien notig - aber schwierig, da Therapiearten in Anwendung

Op vs RT als lokale Kontrolle
CT adjuvant vs. neoadjuvant
Op und RT uberhaupt sinnvoll

Nur randomisierte Studien in dieser Situation sinnvoll



80-iger Jahre Phase II - Studien

Substanzen n ORR MST Autor
% mo
Doxorubicin 66 11 7,4 Colbert et al. 1985
Cisplatin 59 14 7,9 Zidar et al. 1988
Carboplatin 88 11 8 Vogelzang et al.1990
Methotrexat 60 37 11 Solheim et al. 1992

> Arch Geschwulstforsch. 1987;57(3):209-18.

AdA
& Diffuse malignant mesothelioma of the pleura--
Ll intrapleural treatment with doxorubicin

Unternehmen
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Systemische Therapie des MPM

Phase lll study of pemetrexed in combination with cisplatin versus
cisplatin alone in patients with malignant pleural mesothelioma.

Survival: All Eligible Patients Lung Function (Vital Capacity) by Treatment Arm Lung Cancer Symptom Scale: Pain

—— Pemetrexed + Cisplatin (n=226) p =0.006 )
i PemICis
—— Cisplatin (n=222) J —@— PemiCis [
—@-Cis . Cis

HR 0.77
Logrank p-value 0.020

MST = 9.3 mos MST =12.1 mos

A
15 30
v ASCO 202 - WM ECO0TY Months Method: Kaplan-
MARTHA
MARIA
Unternehmen

Menschlichkeit

Vogelzang et al. JCO 2003
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Systemische Therapie des MPM

Malignant pleural mesothelioma: ESMO Clinical Practice Guidelines for

diagnosis, treatment and foIIow-up*

MPM unsuitable for
multimodality treatment (e.g. PS 0-1)

PS 23

v

Disease PS 0-2

progression

Nivolumab-ipilimumab

(up to 2 years equivalent dosing)
[I, A; MCBS 3] PS 23

Best supportive

Cisplatin—pemetrexed—
bevacizumab
(up to 6 cycles) followed by
maintenance bevacizumab [I, A]

Cisplatin—pemetrexed [, A;

MCBS 3]* care

or Carboplatin-pemetrexed [I, A]
(up to 6 cycles) followed by

maintenance gemcitabine [ll, C]

Best supportive

care

T
Disease progression
|

1
T
Ps 0-2 PS >3

Gemcitabine— Best supportive
ramucirumab care

Vinorelbine [II, B]
Gemcitabine [II, B]
Pemetrexed [llI, C]

Nivolumab® [I, A] Gemcitabine- Cisﬁlatg?mggsetgﬁfed
F_’embrohzum_ap“ [I1,C] ramucirumab CarbOﬁIafin—pemetrexed
Nivolumab-ipilimumah® [, C]
[, ]

I, C]

Vinorelbine [lI, B]
Gemcitabine [II, B]

Pemetrexed [I, C]

|
Disease progression
|

I 1
PS 0-1 PS 22
\/ \/

Best supportive

Nivolumab® [I, A]
Nivolumab-ipilimumab® [II, C]

care

Popad et al. AnnOncol 2021
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Systemische Therapie des MPM

Malignant pleural mesothelioma: ESMO Clinical Practice Guidelines for

diagnosis, treatment and foIIow-up*

MPM unsuitable for
multimodality treatment (e.g. PS 0-1)

Nivolumab-ipilimumab
(up to 2 years equivalent dosing)
[I, A; MCBS 3]

Disease
progression

|
PS 23

care

Best supportive

v

PS 0-2

Cisplatin—pemetrexed [, A;
MCBS 3]*
or Carboplatin-pemetrexed [I, A]
(up to 6 cycles) followed by
maintenance gemcitabine [ll, C]

Cisplatin—-pemetrexed—
bevacizumab
(up to 6 cycles) followed by
maintenance bevacizumab [I, A]

Disease progression

PS 23

Best supportive

care

Vinorelbine [lI, B]

Nivolumab® [I, A
Gemoitabine [Il, B] MATELSPIfh 2

Pembrolizumab® [Il, C]
Nivolumab-ipilimumah®
[, c]

Pemetrexed [I, C]

Gemcitabine—
ramucirumab
[, C]

Cisplatin—pemetrexed
[II, B; MCBS 3]
Carboplatin—-pemetrexed

T
PS 0-2

Vinorelbine [II, B]
Gemcitabine [II, B]
Pemetrexed [llI, C]

Gemcitabine—

ramucirumab
[, ]

|
Disease progression

Nivolumab-i

Best supportive
care

Best supportive
care

Popad et al. AnnOncol 2021
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Immuntherapie beim Mesotheliom

Erstlinientherapie mit Nivolumab + Ipilimumab vs. Chemotherapie beim nicht-
resezierbaren malignen Pleuramesotheliom: CheckMate 743

Studiendesign

N=303 Nivolumab 3mg/kg alle 2 Wochen
g+ Ipilimumab 1mglkg alle 6 Wochen

(fiir bis zu 2 Jahre)
Haupteinschlusskriterien
+ Nicht resezierbares Pleuramesotheliom N=605
« Keine vorherige systemische Therapie

« ECOGPS0-1

Cisplatin oder Carboplatin

+ Pemetrexed
N=302 alle 3 Wochen* (6 Zyklen)

Stratifizierungsfaktoren
« Histologie (epithelioid vs. nicht-epithelioid)
* Geschlecht

Bis zur
Krankheits-
progression,
inakzeptabler

Toxizitat oder
lber 2 Jahre im
Immuntherapie-

Arm

Primérer Endpunkt
+ 0S

Sekundére Endpunkte
+ ORR, DCR, PFS (BICR)
+ PD-L1** Expression als

pradiktiver Biomarker
Primarer Endpunkt — Gesamtuberleben
100 Nivolumab + Ipilimumab Chemotherapie
% (N=303) (N=302)
Medianes OS, 18,1 14,1

80 Monate (95% K) (16,8; 21,4) (12,4: 16,2)

] o 0,74 (0,60; 0,91)
70 HR (96,6% Ki) P=0,0020

60 4

50 -

40 -

30 -

Gesamtiiberleben (%)

20 4

10 4

®0 NIVO + IPI

Chemo

15

18 21
Zeit (Monate)

24 27 30 33 36 39

Baas et al. 2020



Immuntherapie beim Mesotheliom

Erstlinientherapie mit Nivolumab + Ipilimumab vs. Chemotherapie beim nicht-
resezierbaren malignen Pleuramesotheliom: CheckMate 743

Gesamtuberleben nach Histologie

Epithelioid Nicht-epithelioid
Nivolumab + Ipilimumab Chemotherapie Nivolumab + Ipilimumab Chemotherapie
100 - (N=229) (N=227) 100 - (N=74) (N=75)
Medianes OS, 18,7 16,5 Medianes OS, 18,1 8,8
Monate (95% KI) (16,9; 22,0) (14,9; 20.5) Monate (95% KI) (12,2; 22,8) (7,4:10,2)
. 80 1 HR (95% KI) 0,86 (0,69; 1,08) _. 80 1 HR (95% K) 0,46 (0,31; 0,68)
S 69% 2
c N\ c 63%
2 60 66% 2 60 A
2 2
[ =
E- N 2 38%
S 40 S 40 - °
e © it
£ Ry, E 32% g,
o : ammo—  NIVO + P b NIVO + IPI
Aan § = | = § =
i Chemo
i 8% —t t + Chemo
O L] L] L] | 0 L] L] L]

0 3 6 9 12 15 18 21 24 27 30 33 36 39 0 3 6 9 12 15 18 21 24 27 30 33 36 39

MARTHA Anzahl Zeit (Monate) Anzahl Zeit (Monate)
Patienten Patienten

MA‘R]A NIVO +IPl 229 207 192 172 154 135 109 96 77 47 22 6 2 O NIVO+IPI 74 66 59 54 46 38 34 28 24 18 8 5 0 0
Chemo 227 204 182 159 140 118 101 85 57 36 18 9 1 0 Chemo 75 64 51 31 22 18 18 10 18 2 2 2 0 O

Unternehmen
Menschlichkeit

Baas et al. 2020
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Immuntherapie beim Mesotheliom

Erstlinientherapie mit Nivolumab + Ipilimumab vs. Chemotherapie beim nicht-
resezierbaren malignen Pleuramesotheliom: CheckMate 743

PD-L121%

Nivolumab + Ipilimumab Chemotherapie

(N=232) (N=219)
Medianes OS, 18,0 13,3
Monate (95% Kil) (16,8; 21,5) (11,6; 15,4)

0,69 (0,55; 0,87)

o 70% HR (95% KI)

NIVO + IPI

Chemo

Gesamtuberleben nach PD-L1 Expressionslevel
PD-L1<1%
Nivolumab + Ipilimumab Chemotherapie
100 - (N=57) (N=78) 100 4
Medianes OS, 17,3 16,5
Monate (95% KI) (10,1; 24,3) (13,4; 20,5)
. 801 HR (95% KI) 0,94 (0,62; 1,40) _. 801
X X
~ 0 ~—
S 64% c
8 60 1 3 60
@ 59% @
g 39% g
S 40 ’ S 40
E NIVO + IPI E
4 o o
0] 20 25% o 20 A
Chemo
O L] L] L] L] L] L] L] L] L] L] L] O
0O 3 6 9 12 15 18 21 24 27 30 33 36 39
Anzahl Zeit (Monate) Anzahl
Patienten Patienten
NIVO + IPI 57 53 46 38 33 29 26 22 18 12 6 2 0 0 NIVO + IPI 232
Chemo 78 75 67 56 48 41 33 27 177 13 10 5 0 0

3 6 9 12 15 18 21 24 27 30 33 36 39

207 194 177 157 135 108 93 76 50 24 9 2 0
Chemo 219 188 162 131 111 92 78 66 44 24 9 6 1 0

Zeit (Monate)

Baas et al. 2020
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Systemische Therapie des MPM

IFCT-1901/KEYNOTE-483: Phase 2/3, Open-label Study of
Pembrolizumab + Chemotherapy in Patients With Advanced MPM

Cooperative Group Study

Patients (N=520)

» Histologically confirmed MPM with unresectable
advanced and/or metastatic disease, incurable by
standard therapies

+ ECOG PS 0-1

* No prior chemotherapy for any stage of
advanced/metastatic disease?

* No prior targeted small molecule therapy,
immunotherapies or viral therapies, biologic
therapies, or angiogenesis inhibitors for
advanced/metastatic disease, or any prior
immunotherapy for any stage of disease

* No evidence of ILD

* No known active CNS metastases and/or
carcinomatous meningitis®

Arm A | Cisplatin 75 mg/m2 IV Q3W (6 cycles) +
pemetrexed 500 mg/m2 [V Q3W (6 cycles)

ArmB Pembrolizumab 200 mg IV Q3W (2 years) +
cisplatin 75 mg/m? IV Q3W (6 cycles) +
pemetrexed 500 mg/m?2 [V Q3W (6 cycles)

Arm C (Phase 2 only)

Pembrolizumab 200 mg IV Q3W (2 years)

Primary End Points

Secondary End Points
* HRQoL¢®
« Safety

 Phase 2: PFS¢ (pembrolizumab monotherapy only) » OS¢
+ Phase 3: OS¢ * ORRed
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Systemische Therapie des MPM

Malignant pleural mesothelioma: ESMO Clinical Practice Guidelines for

diagnosis, treatment and foIIow-up*

MPM unsuitable for
multimodality treatment (e.g. PS 0-1)

Disease N
Nivolumab-ipilimumab progression

(up to 2 years equivalent dosing) |
[I, A; MCBS 3] PS >3

Best supportive Cisplatin-pemetrexed I, A; Cisplatin-pemetrexed— Best supportive
care ) bevacizumab care
or Carboplatin—pemetrexed [I, A] (up to 6 cycles) followed by

(up to 6 cycles) followed by maintenance bevacizumab [I, A]
maintenance gemcitabine [ll, C]

T
Disease progression

Vinorelbine [lI, B]

Cisplatin—pemetrexed Vinorelbing [ll, B]
Gemcitabine [II, B]

[!l, B; MCBS 3]* Gemcitabine [Il, B]
Carboplatin—-pemetrexed Pemetrexed [Ill, C]

Nivolumab® [I, A] Gemcitabine— Gemcitabine—
Pembrolizumab® [II, C] ramucirumab
Nivolumab-ipilimumah® [, C]

[, ]

ramucirumab

Pemetrexed [I, C] [I1,C]

|
Disease progression

Best supportive
Nivolumab-i [, care

Best supportive
care

Popad et al. AnnOncol 2021
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Systemische Therapie des MPM

Johannes Blatter, Susumu Adachi, Axel Hanauske, and Christian Manegold

Phase III Trial of Pemetrexed Plus Best Supportive Care
Compared With Best Supportive Care in Previously Treated
Patients With Advanced Malignant Pleural Mesothelioma

Jacek Jassem, Rodryg Ramlau, Armando Santoro, Wolfgang Schuette, Assad Chemaissani, Shengyan Hong,

Patients who signed informed consent
252 total

Net randemly assigned
Inclusion criteria not met
9 total

P-BSC arm
n=123

Completed Completed
n=23 n==6

Discontinued Discontinued

n =100 n=114

Reason for discontinuation, n(%) P-BSC BSC
Adverse event 31(2.4) "]
Satisfactory response, patient and/or physician perception 3(2.4) 1]
Lack of efficacy, patient and/or physician perception 31(2.4) 2{1.6)
Persanal conflict or other patient decision 4(3.3) 221(18.3)
Unable to contact patient (lost to follow-up) 0 3(2.5)
Lack of efficacy, progressive disease 72 (58.5) 67 (55.8)
Lack of efficacy, stable disease 0 1(0.8)
Death from study disease 12 (9.8) 14 (11.7)
Patient received other anti-cancer intervention, not allowed 0 2 {1.8)
Other {protocol violation, death due to other cause, protocol 3(2.4) 3(2.4)

entry criteria not met)

=]

Probability

o]

Probability

Therapy
= Pemetrexed plus BSC
— BSC

0.75
0.50
0.25 Log-rank P= 7434
T T T T T T .
0 -] 12 18 24 30 36 42
Overall Survival (months)
1.00 Therapy
= Pametrexed plus BSC
0.75 —= BSC
0.50
0.25
Lag-rank P = .0148
T T T T —— r .
6 12 18 24 30 36 42

Progression-Free Survival {(months)

Jassem et al. JCO 2008




Oer Jahre: Therapiedurchbruch 2nd line

Second-line-Behandlung des malignen S. Nagel'
Pleuramesothelioms mit Pemetrexed (Alimta®) - E']:E'I’erj“"z
eine Kasuistik W. Schiitte’

Vor Chemotherapie Nach 3 Zyklen Nach 6 Zyklen

Time: 10:47:56 , Timecl 1530 Time: 10:55:50
No..000023 4 . Mo.: 30 : _ , Mo.:31
0.6 =

=06
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Pat. 75 Jahre mit Gemcitabine / Oxaliplatin als Vortherapie mit PR

Nagel et al. Pneumologie 2005
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Systemische Therapie des MPM

PEMBROLIZUMAB AS SECOND OR FURTHER
LINE TREATMENT IN RELAPSED MALIGNANT
PLEURAL MESOTHELIOMA;

A SWISS REGISTRY

oS total epithelioid mixed sarcomatoid
= sptiniol n 35 (73 %) 8 (17 %) 5(10 %)
= sarcomatoid
- ORR 23% 13 % 60 %
% DCR 43 % 63 % 100 %
gm’f mPFS 2.8 mo 4.4 mo 7.3 mo
5 ------------------ . (95% Cl) (2.1-4.2) (2.9-NA) (7.2-NA)
B 04 : HR PFS NA 0.73 0.22
E L vs epith. (0.30-1.78) (0.07-0.76)
E 1. p=0.489 P=0.016
0.2 mOS 7.2 mo 6.8 mo 8.6 mo
(95% Cl) (4.1-NA) (3.7-NA) (6.8-NA)
e HR OS NA 1.19 0.66
I_co 3 6 9 12 15 vs epith. (0.44-3.22) (0.19-2.26)
i months P=0.732 P=0.512

Mauti et al. ESMO 2017
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Systemische Therapie des MPM

PEMBROLIZUMAB AS SECOND OR FURTHER
LINE TREATMENT IN RELAPSED MALIGNANT
PLEURAL MESOTHELIOMA;

A SWISS REGISTRY

—_— 5%
—_ 5-49% Total PD-L1 PD-L1 PD-L1
s <5% 5-49% >50%
0.5
n 25 (67 %) 8 (22 %) 4 (11 %)
F
§ ORR 16 % 63 % 50 %
£ 0.6
B DCR 32% 88 % 100 %
B
b mPFS 2.6 mo 4.9 mo 6.7 mo
g 04 (95% Cl) (2.0-3.8) | (3.7-NR) (4.8-NR)
= Sl HR PFS vs NA 0.55 0.27
@ ! <5% (0.23-1.31) (0.08-0.93)
aal X p=0.177 p=0.039
. mOS 6.2 mo 7.9 mo 9.3 mo
i (95% Cl) (3.7-NA) (6.8-NR) (9.3-NR)
| HR 0S NA 0.75 0.44
0- 1 o _ u
! I 1 1 5 2 vs <5% (0.27-1.14) (0.10-2.00)
p=0.595 p=0.291

months

Mauti et al. ESMO 2017




Systemische Therapie des MPM

ETOP 9-15 PROMISE-meso: Phase 3 Study of Pembrolizumab vs
Chemotherapy in Previously Treated Patients With MPM

24 months?®

Pembrolizum mgQIWIV R

Key Eligibility Criteria (N=144)

« Histologically confirmed MPM
« Progressing after/on previous platinum-based
chemotherapy
o EIOEFEI= Chemotherapy by institutional choice
Gemcitabine 1000 mg/m? day 1 and day 8, Q3W IV OR
Stratification Factors Vinorelbine 30 mg/m2 day 1 and day 8, Q3W IV OR
Vinorelbine 60/80 mg/m? day 1 and day 8, Q3W PO

« Histological subtype (epithelioid vs non-epithelioid)

Exploratory End Points

Primary End Point Secondary End Points
 PFS (IA) * Time to treatment « DOR

o kel ETOP 9-15 PROMISE-meso: OS

« PFS (BICR)

100+

Median OS, 12-month OS,
CEENET Events/N months (5% Cl) % (95% Cl)

Chemotherapy 44071 124(74-16.1)  512(39.0-62.2)
4873 10.7 (7.6-150)  44.3 (32.5-55.4)

801

V £ 60-
g
n
o

401
MAR I I IA bPembrolizumab
201 Chemotherapy
Unternehmen. 0 2 4 6 8 10 12 14 16 18 20 22
Menschlichkeit ) Time, months
No. at risk (censored)
Chemotherapy  71(0) 64 (1) 58 (1) 51(1) 43(1) 37(2) 34(3) () 18(12)  9(0) 3(24) 0(27)

Pembrolizumab 73 (0) 66(0)  55(0)  50(0)  41(1) 36(2)  29¢4) 2@ 17(11)  12(15) 520  2(23)

Einure adanted with nermi

Popad et al. ESMO 2021
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Systemische Therapie des MPM

Malignant pleural mesothelioma: ESMO Clinical Practice Guidelines for

diagnosis, treatment and foIIow-up*

MPM unsuitable for
multimodality treatment (e.g. PS 0-1)

PS 23

v

Disease PS 0-2

progression

Nivolumab-ipilimumab

(up to 2 years equivalent dosing)
[I, A; MCBS 3] PS 23

Best supportive

Cisplatin—pemetrexed—
bevacizumab
(up to 6 cycles) followed by
maintenance bevacizumab [I, A]

Cisplatin—pemetrexed [, A;

MCBS 3]* care

or Carboplatin-pemetrexed [I, A]
(up to 6 cycles) followed by

maintenance gemcitabine [ll, C]

Best supportive

care

T
Disease progression
|

1
T
Ps 0-2 PS >3

Gemcitabine— Best supportive
ramucirumab care

Vinorelbine [II, B]
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