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ESMO-Leitlinie
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= Ewing-Sarkom (VIDE bzw. VDC/IE)
= High-grade Osteosarkom (MAP bzw. Dox/Ifo/Cis)

» Datenlage beim Weichgebewesarkom?
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THE LANCET

Adjuvant chemotherapy for localised resectable soft-tissue
sarcoma of adults: meta-analysis of individual data

1568 Patienten aus 14 randomisierten Studien mit Doxorubicin-basierter Chemotherapie

Mediane Nachbeobachtung: 9,4 Jahre

Overall survival: HR 0,89 (0,76-1,03) nicht signifikant (p=0,12)

Lancet 1997, 350: 1647-1654
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A Systematic Meta-Analysis of Randomized Controlled
Trials of Adjuvant Chemotherapy for Localized
Resectable Soft-Tissue Sarcoma

1953 Patienten aus 18 Studien
(4 neue Studien aus den Jahren 2000 — 2002)

Gesamtuberleben fur Doxorubicin + Ifosfamid:
HR 0,56 (0,36-0,85; p=0,01)

Pervaiz et al. Cancer 2008; 113: 573-581
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Effect of adjuvant chemotherapy on survival in FNCLCC

grade 3 soft tissue sarcomas: a multivariate analysis

of the French Sarcoma Group Database

A. ltaliano™, F. Delva®3, S. Mathoulin-Pelissier>, A. Le Cesne®, S. Bonvalot®, P. Terrier®,
M. Trassard’, J.-J. Michels®, J.-Y. Blay®, J.-M. Coindre'® & B. Bui’
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Adjuvant chemotherapy with doxorubicin, ifosfamide, and >
lenograstim for resected soft-tissue sarcoma (EORTC 62931):
a multicentre randomised controlled trial

KLINIKUM

Penella | Woll, Peter Reichardt, Axel Le Cesne, Sylvie Bonvalot, Alberto Azzarellit, Harald | Hoekstra, Michael Leahy, Frits Van Coevorden,
Jaap Verweij, Pancras C W Hogendoorn, Monia Ouali, Sandrine Marreaud, Vivien H C Bramwell, Peter Hohenberger, for the EORTC Soft Tissue and
Bone Sarcoma Group and the NCIC Clinical Trials Group Sarcoma Disease Site Committee

Events/patients Statistics HR (95%CI) 5 X D OXO 7 5 m g/ m 2
Adjovant Contral OE  Variance E + Ifo 5 g / m 2

Tumour site

Limb 45118 52/118 -41 24 084 (0-56-1:26)

Trunk 824 nna 09 37 1.29 (0-47-3-55)

Central 1533 w3 09 71 113(054-2.36) .

Tetforhereogenety 101 Keine Verbesserung des PFS
Tamour s Keine Verbesserung des OS
<5 an 10/41 8/44 19 42 > 1:56 (0-60-4-05)

59am 26/70 18/54 12 108 112 (0-61-2.03)

210cm 3264 47178 41 196 0-81(052-1.26)

Test for heterogeneity df=2; p-0-1

Local grade

[} 2471 22/69 06 115
1] 44/104 51107 -28 236
Test for heterogeneity df=1; p~0-1

— GroBe Tumoren (> 10 cm)
0.89(0-56-1.33) G 3
Extremitaten-Lokalisation

Post-operation radiotherapy

No 12733 1537 08 67
Yes 56/142 58/139 -12 282
Test for heterogeneity df=1; p~01

0-89(0-42-1-90)
0-06(0-66-1.38)

Isolated limb perfusion
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Test for heterogeneity df=1; p~0-1
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Woll PJ et al. Lancet Oncol 2012;13:1045-54



Nomogram

Prognoseabschatzung bei
Extremitatensarkomen
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SARCULATOR

APP https://www.sarculator.com

GUEST USER
SARCULATOR

OVERVIEW

THIS APP IS MEANT TO BE USED ONLY
BY PHYSICIANS. IT IS NOT MEANT TO
MAKE CLINICAL DECISIONS (THE
CLINICAL USEFULNESS OF THE
MODELS HAS NOT BEEN TESTED) BUT
Registered User TO BE USED AS AN INFORMATIVE
TOOL TO IMPROVE THE PREDICTIVE
CAPABILITY OF A PHYSICIAN.

THREE KIND OF PREDICTION ARE

Guest user

Primary RPS Recurrent RPS

If you login you will be able to save your
results and consult them whenever you
want

Don't you have an account? Signup
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Uberlebensvorteil durch adjuvante Chemotherapie

bei Patienten mit schlechter Prognose

high pr-0S, = 60%
(HR = 0.95, 95%CI 0.62-1.44)
% 075
§ = low predicted pr-0S, <60% T
(HR = 0.49, 95%CI 0.28-0.85) sl

0 1 2 3 4 5 6 7 8

Number at risk

LowB0 pr-OS,No CT 39 36 23 18 18 15 12 10 7
Lows0 pr-OSAdJ CT{ 41 41 a7 3 27 20 17 12 7
High80 pr-0SNo CT{ 109 103 94 88 81 76 59 51 43
HighB0 pr-OS AdJ CT 101 L] a7 81 72 63 52 40 32
0 1 2 3 4 5 6 7 8

Time

Pasquali S et al. CTOS 2018, #3042630 Pasquali et al. Eur J Cancer 2019;109:51-60 12
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Neoadjuvante Chemotherapie

= Vereinfachung der Operation durch Tumorverkleinerung
> mehr organerhaltenden Operationen

= Sofortige Therapie von Mikrometastasen und/oder skip lesions
= Reduzierung des intraoperativen Disseminationsrisikos

= Neue prognostische Informationen durch das Ansprechen auf neoadjuvante
Chemotherapie
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>R ® Histotype-tailored neoadjuvant chemotherapy versus

Cresshlark

Neoadjuvante Chemotherapie

standard chemotherapy in patients with high-risk soft-tissue
sarcomas (ISG-STS 1001): an international, open-label,
randomised, controlled, phase 3, multicentre trial

michtige Einschlusskriterien: \

+ Weichgewebssarkome
hoch- und intermediargradig

Leiomyosarkom (LMS)
MPNST

UPS

Synovialsarkom

» Tiefe Lage
+ GroBe > 5cm

\\ > Hochrisiko-WTS

* Myxoides Liposarkom (MLPS)

/

Gronchi et al. Lancet Oncol 2017;18:812-822

OZCAMHnOL-=ZIO0UZ>» R

Histologie-gesteuerte
Therapie

MLPS - Trabectedin
LMS - Gem/DTIC
MPNST - Ifo/Eto
UPS - Gem/Doc
Synovial - HD-Ifo

3 Zyklen

Standardtherapie
Epi/Ifo

3 Zyklen

———> Resektion +/- Radiatio

———> Resektion +/- Radiatio

ALY KLINIKUM
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Overall Survival
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Fieber-Induktion durch bakterielle Toxine

New York Times - July 28, 1508

ERYSIPELAS GERMS
- ASCURE FOR CANG

Dr. Coley's Remedy of Mixed f
Toxins Makes One Diseaso :
Cast Qut the Other.

. Y

PUES————

MANY CASES CURED HEREI

Physician Has Used the Cure for 15
Years and Treated 430 Canez—
Probably 150 Sure Cures.

Followlng newa from St. Lov's that
fwe men have been cured of camcer in
the Clty Mospltal there by the uss of
a fluld discoversd by Dr. Wiillam R,
Laley of New York. [t came out »eater-
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Hallmarks of Hyperthermia

VI. Blocking

cell survival

V. Inducing
cellular stress
response

Issels, Lindner et al., Int. J. Hyperthermia 2016

|. Sensitization to
radiation and

chemotherapy

I\VV. Modulating

immune response

Il. Changing tumor

microenvironment

lll. Evading
DNA repair

ALY KLINIKUM
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Local tumour hyperthermia as immunotherapy

(A) Surface Molecules on Heated Tumor Cells

«MICA A (after 39.5°C, 6h)

* MHCI A  (after 43°C, 30min) NKG2D

TCR
NKG2DL W MHCI
heated tumor cell

(B) Heat Shock Proteins

* heated tumor cells release HSPs

» HSPs activate NK cells

* HSPs bind to TLR2 and TLR4 on APCs

» HSPs transfer potential tumor antigens to APCs
* APCs then cross present antigens to CD8* T cells §

(C) Exosomes

* heated tumor cells release exosomes

» exosomes transfer potential tumor antigens to APCs
* APCs then cross present antigens to CD8* T cells

* exosomes also contain chemokines

(D) Direct Effects on Immune Cells
* NKG2D 4 on NK cells (after 39.5°C, 6h)

IFNy ,  MHCI  MHCII
NKG2D [ @ o0

* CD8"* T cell activity A (after 39.5°C, 6h)

= activate DCs (after 39.5-41°C, 6-24h) \ m ¢/ \
. cb4ao CD86

-
e — e — —
(INSse

ICAM-1 etc. fid AL

(E) Tumor Vasculature

* improve tumor perfusion (after 42°C, 1h)

= may increase adhesion molecule expression

= may facilitate better immune trafficking between tumors and dLN

Seiko Toraya-Brown & Steven Fiering, Int. ]. Hyperthermia 2014
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Nature Reviews | Immunology

Nature Reviews Immunology 2, 185-194 (March 2002)
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Hyperthermie - Techniken

Kapazitive-Hyperthermie % Antennen-Hyperthermie

RF supply Body cross section RF supply
‘ Tumor

---------------------------------

19



ALY KLINIKUM

Hyperthermie - Applikatoren

Tiefenhyperthermie Oberflachenhyperthermie
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MR-Hyperthermie

- coranalue

¥y

3.5

Temperaturanderung °C
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Neo-adjuvant chemotherapy alone or with regional

hyperthermia for localised high-risk soft-tissue sarcoma:
a randomised phase 3 multicentre study

Rolf D Issels*, Lars H Lindner™, Jaap Verweij, Peter Wust, Peter Reichardt, Baard-Christian Schem, Sultan Abdel-Rahman, Soeren Daugaard,
Christoph Salat, (emens-Martin Wendtner, Zeljko Vujaskovic, Ridiger Wessalowski, Karl-Walter Jauch, Hans Roland Diirr, Ferdinand Ploner,
Andrea Baur-Melnyk, Ulrich Mansmann, Wolfgang Hiddemann, Jean-Yves Blay, Peter Hohenberger. for the European Organisation for Research
and Treatment of Cancer Soft Tissue and Bone Sarcoma Group (EORTC-5TBSG) and the European Seciety for Hyperthermic Oncology (ESHO)

Cycle 1 2 3 4
Induction
G EIA EIA EIA EIA
PRLGRHT| | +RHT| | +RHT| | +RHT
Biopsy™
Staging |.opsy Randomisation Response
Histology » assessment
CT/MRI
GroupB | EIA EIA EIA EIA
Post-induction
P— EIA EIA EIA EIA
OPR I RHT| | +RHT| | +RMT| | +RHT
N Surgical Deﬁmltrve Radiotherapy N Follow-up
assessment resection
GoupB [EA | [ea | [ma | [ea |

Issels, Lindner et al. Lancet Oncology 2010

ALY KLINIKUM
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Kaplan-Meier Uberlebenskurven

Nach Langzeit-Follow-Up

Median survival

100+
90+
80+
70+
60+
50+

Survival, %

40
30-
20-
10

0

Hazard ratio for death

of disease or its treatment
with NACT plus RHT

0.73 (95%Cl, 0.54-0.98)
Log-rank P=.04

——— NACT plus RHT
— NACT alone

No. of events

77
97

0

No. at risk
NACT plus RHT 162
NACT alone

Issels, Lindner et al. JAMA Oncology 2018

1

150 128 110
167 145 118

Years

94 89 84 82 68 54
82 78 73 67 56 51

100+

No. at risk

NACT plus RHT
extremity

NACT alone
extremity

NACT plus RHT
nonextremity

NACT alone
nonextremity

Survival, %
vl
e

[D] Extremity vs nonextremity

g

Nonextremity: hazard ratio
for death of disease or its

M-ra"k P=29

No. of events
—— NACT plus RHT extremity 22

——— NACT alone extremity 31
NACT plus RHT nonextremity 55
———— NACT alone nonextremity 66

Extremity: hazard ratio

for death of disease or its
treatment with NACT plus RHT
0.74 (95%Cl, 0.43-1.29)

treatment with NACT plus RHT

0.72 (95% ClI, 0.50-1.03)
Log-rank P=.07

69

74

93

93

67 61 55 47
66 58 50 47
83 67 55 51

79 60 46 43

39

6 7 8 9 10

4 43 43 36 30
42 40 38 35 31
45 41 39 32 24

36 33 29 21 2
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Forest-Plot
Uberieben
Radiotherapy
Yes 210
No 118
Tumor size, cm
5-12 199
>12 130
Grade
2 153
3 176
Type of sarcoma
Lipo-/leiomyosarcoma 112
Other sarcoma 217
Induction therapy
Induction completed 294
Induction incomplete 35
All patients 329

Issels, Lindner et al. JAMA Oncology 2018

0.74

0.58

0.36

0.69

0.38

0.75(0.50-1.14)
0.69(0.45-1.07)

0.66 (0.43-1.00)
0.79 (0.51-1.22)

0.62 (0.39-0.98)
0.85(0.58-1.27)

0.68 (0.41-1.13)
0.77 (0.53-1.12)

0.73(0.52-1.00)
1.02 (0.47-2.23)

0.74 (0.55-0.99)

1.0
HR (95% CI)

2.0

3.0

ALY KLINIKUM
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Zusammenfassung

=" Positive Studie fir Anthrazyklin + Ifosfamid vs. andere Ctx

= Positive Studie fir Regionale Tiefenhyperthermie +
anthrazyklin/ifosfamid-basierte Ctx vs. anthrazyklin/ifosfamid-basierte Ctx

Anthrazyklin + Ifosfamid-basierte neoadjuvante
Chemotherapie in Kombination mit Tiefenhyperthermie als

neuer Standard fiir Patienten mit lokalisiertem
Hochrisikoweichteilsarkom (> 5cm, tief, G2-3)
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Multimodales Therapiekonzept am SarKUM

v
7..‘..' - Y....

Induktionstherapie mit 4 Zyklen Al60/9 bei Alter < 60 Jahre und normaler Nierenfunktion
\ Induktionstherapie mit 4 Zyklen Al60/6 bei Alter > 60 Jahre oder eingeschrankter Nierenfunktion

" AI60/9 = Doxorubicin 60 mg/m2 + Ifosfamid 9 g/m?
" AI60/6 = Doxorubicin 60 mg/m2 + Ifosfamid 6 g/m?

4 )
MultimodalTherapie im Stadium lib/IlI
B
Radiotherapie
Staging Staging | Pra/postOP | g4a4ing Staging
CT/MRT CT/MRT CT/MRT CT/MRT

ALY KLINIKUM
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Preliminary results of a phase II study of nheoadjuvant checkpoint

blockade for surgically resectable undifferentiated pleomorphic
sarcoma (UPS) and dedifferentiated liposarcoma (DDLPS).

Autoren:

Christina Lynn Roland, Emily Zhi-Yun Keung, Alexander J. Lazar, Keila E Torres, Wei-Lien Wang, Ashleigh
Guadagnolo, Andrew Justin Bishop, Heather Y. Lin, Kelly Hunt, Barry W. Feig, Justin E. Bird, Valerae O. Lewis,
Hussein Abdul-Hassan Tawbi, Ravin Ratan, Shreyaskumar Patel, Jennifer Ann Wargo, Neeta Somaiah

Roland, Abstract 11505

27



NCT03307616

28 consented 24 enrolled*

* Q2/W Dosierung: Nivolumab 3mg/kg
Ipilimumab 1mg/kg*
» Retroperitoneal: DDLPS

* Extremitaten / Rumpf: UPS

* Randomisierung 1:1

* 50 Gy Radiotherapie
*(Dosisreduktion nach 7 Patienten)

* 2 withdrew consent
« ArmDx 1, NRx 2
+ 1 started steroids for
seasonal allergies: NR
e 1 screen fail: Arm D

*23 evaluable at time of presentation

DDLPS [ Arm A: Neoadjuvant Nivolumab x 3

N=20 [Arm B: Neoadjuvant IpiNivo x 1, Nivo x 2

UPS |Arm C: Neoadjuvant Nivo x 1, Nivo/XR1

Recurrence
N=20 [Arm D: Neoadjuvant Ipi/Nivo X 1, NiVO/XRT X 3 (when
applicable)
T T T T T ? Healtl'?Status
Health Status Survey,
Pre  On(wk3) suggfgw s"g',‘;ry blood 6 weeks &1 Survey, blood,
( ) ( ) year post-op biopsy at

1 4 i >
U:@ & Longitudinal tumor & blood sampling during therapy

Roland, Abstract 11505

I recurrence

Arm A: RP DDLPS
Nivo 3mg/kg
Q2W x 3
n=7

Arm B: RP DDLPS
Ipi 1 mg/kg + Nivo 3mg/kg x 1;
Nivo 3mg/kg x Q2W x 2
n=7

Arm C: Ext/Trunk UPS
Nivo 3mg/kg x 1;
50 Gy XRT + Nivo 3mg/kg
Q2W x 3
n=5
Arm D: Ext/Trunk UPS
Ipi 1 mg/kg + Nivo 3mg/kg x 1;
50 Gy XRT + Nivo 3mg/kg
Q2W x 3
n=4

Primarer Endpunkt:

Sekundare Endpunkte:

SOC Surgery:

Path response
 Hyalinization
+ Necrosis

+ Viable Tumor

pathologisches Ansprechen

ORR nach RECIST 1.1

12- und 24-Monats rezidivfreies

Uberleben
Sicherheitsdaten
Patientenberichte
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NCT03307616

Roland, Abstract 11505

Percent Residual Viable Tumor

Percentage

A5 A6 A11 A13 A19 A21 A24 B1 B2 B8 B12 B15 B18 B23

Nivolumab Ipilimumab + Nivolumab

Median hyalinization: 8.75% (range 0-40)

5/14 (35.7%) patients >20% hyalinization

A5 A6 A11 A13 A19 A21 A24 B1 B2 B8 B12 B15 B18 B23
1 1 1 1

Nivolumab Ipilimumab + Nivolumab

Residual viable tumor : 77.5% (range 20-100)

Percentage

KLINIKUM

UPS

100 .
B % Necrosis

80— Hl % Hyalinization

.
60 Bl % Viable Tumor

40

C4 C9 C22 C26 D7 D10 D20 D25

Nivolumab Ipilimumab+ Nivolumab
XRT XRT

Median hyalinization: 93% (range 15-99)
5/9 (56%) patients >95% hyalinization

mm % Viable Tumor

Percent Residual Viable Tumor

C3 C4 C9 C22 C26 D7 D10 D20 D25

Nivolumab

Ipilimumabs Nivolumab
XRT XRT

Residual viable tumor : 5% (range 0-85)
8/9 (89%) patients <15% viable tumor
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27-jahrige Patientin, ED 05/2013

Titel | Abteilung/Institut | Datum 30



KLINIKUM

Pat 05 (W, 27 Jahre): Synovialsarkom retroperitoneal

06/13-03/14 multimodale Therapie mit 4xAI60/9+RHT, neoadj. RT,
R1-Resektion (<5% vitale Tumorzellen), 4xA160/6+RHT
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Pat 05 (W, 27 Jahre): Synovialsarkom retroperitoneal

10/2016 Lungenmetastase linker OL, VATS
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Pat 05 (W, 27 Jahre): Synovialsarkom retroperitoneal
10/2017 pleurale/mediastinale Metastase

17.07.2017

17.07.2017 10.2017
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Pat 05 (W, 27 Jahre): Synovialsarkom retroperitoneal
10/2017 pleurale/mediastinale Metastase

17.07.2017

17.07.2017 10.2017 12.2017 02.2018

10/17-01/18 4 Zyklen HD-Ifosfamid
01/2018 offene Resektion mit Perikardteilresektion

34
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Gemeinsam. Fursorglich. Wegweisend.

Vielen Dank

fur Ihre Aufmerksamkeit!

Bei weiteren Fragen wenden Sie sich bitte an Lars Lindner
E-Mail: lars.lindner@med.uni-muenchen.de
Tel.: +49 89 4400-74768



