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Apoplexy . . 13 . Inflammation of the boweh . L 900 - Accidents, 72.3
Burns or Scalds . - of the stomach 1
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RO Top 10 Causes of Death: 1900 vs. 2010.
Causes of Death in 1811. Abstract of the Bill of Mortality for the Town of Boston. Data are from the Centers for Disease Control and Prevention.
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Uberleben mit Krebs und Metastasen — Gestern und Heute
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Onkologie im Wandel der Zeit

VEGF Bevacizumab Ak BC,NSCLC, Ovar
VEGF Ramucirumab Ak Magen,K KRK
EGF-R Cetuximab AK KRK
W EGF-R Panitumumab Ak KRK
EGF-R Necitumumab Ak NSCLC
HER2 Trastuzumab Ak BC
i\ HER N
CD38 Daratumumab Ak Myelom
»... und an der Brust sahen wir haufig Tumoren, : : oo T e
die der Gestalt eines Krebses sehr dhnlich Next-Generation-Sequenci ng i .
waren. So wie die Beine des Tieres an beiden e P
- - T . 4 . 4 T CD33 Gemtuzumab-O IT AML

PD-1 Nivolumab Ak Melanom, NSCLC
PD-1 Pembrolizumab Ak Melanom, NSCLC
PD-L1 Atezolizumab Ak NSCLC, Urothel

PD-L1 Avelumab Ak Merkelzell-Karzir

Seiten des Kérpers liegen, so verlassen die
Venen den Tumor, der seiner Form nach dem

Kreb Sk('jrper g[elcht “ PD-L1 Durvalumab Ak NSCLC
— CTLA4 Ipilimumab Ak Melanom, RCC
C— SLAMF7 Elotuzumab Ak  Myelom
OO A ( XN ) EGF-R Erlotinib SM NSCLC
Galenos von Pergamon 2. Jh. n. Chr. EABEEABEL Seedsscsssisscesse ) EGF-R O el
" " " " EGF-R Afatinib SM NSCLC
EGF-R Osimertinib SM NSCLC
) EGF-R Dacomitinib SM NSCLC
EGF-R Lapatinib SM BC
¢ EGF-R Neratinib SM BC
EGF-R, RET, VEG Vandetanib SM SD
@ VEGF-R Sorafenib SM RCC, HCC
VEGF-R Sunitinib SM RCC
¢ VEGF-R Pazopanib SM RCC
@ VEGF-R Axitinib SM RCC
VEGF-R Cabozantinib SM RCC, SD
100,000,000 @ VEGF-R Regorafenib SM KRK, GIST
] Hedghog Vismodegib SM Basaliom
] @ JAK1/2 Ruxolitinib SM  MPS
I BTK Ibrutinib SM CLL, MZL
—— e 3 PI3K Idelalisib SM CLL
] B-RAF Vemurafenib SM Melanom
| B-RAF Dabrafenib SM Melanom
1,000,000 B-RAF Encorafenib SM Melanom
@ E MEK Trametinib SM Melanom
3 ] KN MEK Cobimetinib  SM Melanom
B 1 000000 MEK Binimetinib SM Melanom
g 100,000 Bcr-Abl, c-kit Imatinib SM CML, GIST
g Bcr-Abl Nilotinib SM CML
& i Ber-Abl Dasatinib SM CML
g | Bcr-Abl Ponatinib SM CML
% 3 ALK-EML Crizotinib SM NSCLC
E ALK-EML Ceritinib SM NSCLC
ALK-EML Alectinib SM NSCLC
1,000 . . . i i . . i i ; mTOR Temsirolimus  SM RCC
& & & & & & & & &£ & & mTOR Everolimus SM RCC,BC, NET
Proteasom Bortezomib SM  Myelom, MZL
Figure 1. Declining Cost of Sequencing a Human Genome. A 4 Proteasom Carfilzomib SM  Myelom
e e e il e ot by o o v protessom  batomib_ SM Myelon
smaller. The cost is for sequencing the human genome at 6x coverage until October 2007, at 10x coverage in the quarter ending in Janu- BCL-2 Venetoclax SM CLL
ary 2008, and at 30x coverage in the quarter ending in April 2008. Data are from the National Human Genome Research Institute. el T —— PARP Olaparib SM Ovar
( S ) PARP Niraparib SM Ovar
CDK4/6 Palbociclib SM BC,NSCLC, Ovar
CDK4/6 Ribociclib SM BC
CDK4/6 Abemaciclib SM BC
IMID Thalidomid SM Myelom, MZL
IMID Lenalidomid SM Myelom, MZL

IMID Pomalidomid  SM Myelom, MZL




Systemtherapie/ die 3 Saulen der Therapie heute
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Target-spezifische Therapie



Vom Tumor zur Target-Mutation

mHEAS 10.4%
MNEAS (0.4%
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Lungenkrebs - ein Umbruch

Comprehensive molecular profiling of
lung adenocarcinoma

The Cancer Genome Atlas Research Network®

1936

70/21.07.09( 62y, B2 vy)
I1PETCT_WholeBody -

| HEAS {0.4%

BNHAS (0.4%

B RET fusion (0.9%)

mMAP2KT (0.99%)
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IERB m'gpg% wERBE2 1.7%
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The Cancer Genome Atlas Research Network Nature 2014;511:543



Lungenkrebs

2002

—— Cisplatin and paclitaxel
------ Cisplatin and gemcitabine
----Cisplatin and docetaxel
——— Carboplatin and paclitaxel
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Schiller et el. NEJM 2002:346:92-98

PFS probability

@
=
]

— Erlotinib (n=86)
—— Chemotherapy (n=87)

HR 0:37 (95% C1 0-25-0-54): log-rank p<0-0001

Erlotinib

Number at risk
Edotinib 86

Chemotherapy 87

63 54 N 2N 71 3 7 4 2 2
49 20 8 § 4 3 1 0 0 0 0 0

| | | | | | | | | | | I

3 b 9 2 15 18 21 24 27 30 33 136

Time (months)

Rosell et al. Lancet Oncol 2012;13:239-46



Lungenkrebs

mHEAS (0D.4%
MNEAS (0.4%

B RET fusion %)
mMAP2KT (0.9%
BALK fusmion (1.2
®mROST fumon (1.79%)
lERB&?f.T%
WMET ex14 (4.3%)

@& 1,3%

2020

—— Cisplatin and paclitaxel
------ Cisplatin and gemcitabine
----Cisplatin and docetaxel
——— Carboplatin and paclitaxel

2002

Time to Progression (%)

Schiller et el. NEJM 2002:346:92-98

A Progression-free Survival
Median Progression-free

L O rl atl N | b Progression-free Survival

Survival at 12 mo

mo (95% Cl) (95% Cl)

100- Lorlatinib NR (NR-NR) 78 (70-84)
Crizotinib 9.3 (7.6-11.1) 39 (30-43)

Lorlatinib

il

Patients Alive without Disease
Progression (%)
w
o
|

"|Hazard ratio for disease progression Crizo:inib:
104 or death, 0.28 (95% Cl, 0.19-0.41)
0-P<0.001, one-sided
| | l 1 ! ! | 1 ! ! |
0O 3 6 9 12 15 18 21 24 27 30 33
Months
No. at Risk

Lorlatinib 149 129 118 113 105 73 59 33 20 11 4

2
Crizotinib 147 120 84 62 39 19 16 8 4 2 1 0

Shaw et al. NEJM 2020:3843:2018-29



Lungenkrebs - Mutationsspezifische Therapien

. adwant st _2nd  3d
EGF-R Osimertinib Erlotinib Osimertinib (T790M) Afatinib
(Ex19/21) (delEx19, Ex21 L858R) Gefitinib (Mutation Ex18
Afatinib p.G724S)
Osimertinib
EGF-R T790M Osimertinib Osimertinib
EGF-R Exon (18)20 Mobocertinib
Poziotinib
ALK Crizotinib Ceritinib (nach Crizotinib) Lorlatinib
Ceritinib Lorlatinib
Alectinib Brigatinib (nach Crizotinib)
Brigatinib
ROS-1 Crizotinib Lorlatinib
B-RAF V600E Dabrafenib+Trametinib
RAS p.G12C Sotorasib
MET Ex14 Tepotinib Tepotinib
Capmatinib Capmatinib

HER?2 (ERBB2)
NTRK
RET

S

Trastuzumab-Deruxtecan
Larotrectinib

Selpercatinib
Pralsetinib
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Immuntherapie



Immuntherapeutische Strategien

PERSPECTIVE

medicine
2,6 %

Cancer immunotherapy: moving beyond current
vaccines

Steven A Rosenberg, James C Yang & Nicholas P Restifo

Great progress has been made in the field of tumor patients who achieved clinical responses, many cancer vaccine trials
immunology in the past decade, but optimism about the have been optimistically reported because surrogate or subjective
clinical application of currently available cancer vaccine endpoints were achieved. Sensitive techniques such as tetramer or
approaches is based more on surrogate endpoints than on ELISpot assays have been used to demonstrate the generation in vivo

clinical tumor rengt-m—l-nW : of antitumor T cells in vaccinated patients, but the scarcity of clinical
patients, the objectjve response rate was low (2.6%), and responses in these patients has made it difficult to validate any of
comparable to the results obtained by others. We consider here  these assays as a useful surrogate of clinical response.

results in cancer vaccine trials and highlight alternate

Immuntherapie 2004

strategies that mediate cancer regression in preclinical and Analysis of trials using standard oncologic criteria
clinical models. Standard oncologic criteria for evaluating and reporting objective
% clinical responses to treatment are well established in oncology, and

Rosenberg et al. Nat Med 2004;10:909-15
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An- und Abschalten der Immunitat
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Aktivierung der Immunitat durch Immuntherapie

THYMUS GLAND

Aktivierung
Aktivierung
Aktivierung
Aktivierung

Immuntherapie

Immunitat

Zeit
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Melanom

— | pi plus gp100
8 @ @ Censored

-=-= Ipi

x x x Censored

-—-—— gpl00

ee 8 Censored

A Overall Survival
100

Overall Survival (%)

0 | | | | |

‘—‘__h

tm'l._.g__

0O 4 8 12 16 20

No. at Risk

Ipi plus gpl00 403 297 223 163 115 81
Ipi 137 106 79 56 38 30
gpl00 136 93 58 32 23 17

Hodi et al. NEJM 2010;363:711-23

S

1 I
24 28 32 36 40

Months

54 42 33 24 17

24 18 13 13 8
16 7 5 5 3

B Overall Survival

100-¢
90—
< 80
T 70-
%_ 60- 5279 Nivolumab plus ipilimumab
2 = ' bt
o 504 W Nivolumab
= 40- T
" T
£ 30- ~SEE 3o |pilimumab
o ' 34%
g$ 20- ;
10- f
0 | | | I | I I I I I I T I I I |
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 43
Months
No. at Risk
Nivolumab plus ipilimumab 314 292 265 247 226 221 209 200 198 192 18 180 177 131 27 3 0
Nivolumab 316 292 265 244 230 213 201 191 181 175 171 163 156 120 28 0 0
Ipilimumab 315 285 253 227 203 181 163 148 135 128 117 107 100 68 20 2 0

Wolchok et al. NEJM 2017;377:1345-56



Immuntherapie adjuvant - Melanom

Phase llI-Studie Malignes Melanom Stadium |ll (T1-4b N1-3 MO)

Overall Intention-to-Treat Population
Total No. with  Hazard Ratio
No. Event (98.4% ClI)
100 Pembrolizumab 514 135 0.57 (0.43-0.74)
90— Placebo 505 216 1.00
g 20— P<0.001 by stratified log-rank test
% ! 70- Pembrolizumab
1§ ™
3 304 Placebo
£E o
s §
& 304
g 204
o 10-
0 T T | I I I I |
0 3 6 9 12 15 18 21 24
Months
No. at Risk
Pembrolizumab 514 438 413 392 313 182 73 15 0
Placebo 505 415 363 323 264 157 &0 15 0

Eggermont et al. NEJM 2018;378:1789-801



Lungenkrebs - Immuntherapie - PDL1-Blockade

NSCLC N=305, PDL1-Expression > 50%: Platin+X vs. Pembrolizumab

Time to Progression (%)

—— Cisplatin and paclitaxel
------ Cisplatin and gemcitabine

----Cisplatin and docetaxel
——— Carboplatin and paclitaxel

2

Schiller et el. NEJM 2002:346:92-98

100
90 -
80-
o) W) Pembrolizumab
\OQ il 1 1]
T; 60-
e Chemotherapy
- 50_. LI 1 —
v
§ 40
30- Hazard ratio for death, 0.60 (95% Cl, 0.41-0.89)
P=0.005
20-
10-
0 | | | | | | |
0 3 6 9 12 15 18 21
Month
No. at Risk
Pembrolizumab 154 136 121 82 39 11 2 0
Chemotherapy 151 123 106 64 34 7 1 0

Reck et el. NEJM 2016:375:1823-33



Darmkrebs - MSI-dMMR

100

Hazard ratio for progression or death,

0.60 (95% Cl, 0.45-0.80)
P=0.0002

Pembrolizumab

Chemotherapy

.‘2 90-
1 80-
2 70-
SR o-
£T  s0-
:g § 40-
g 30-
k- 20-
& 10—
0 I l
0 4 8

No. at Risk

Pembrolizumab 153 96 77 72 64 60 55 37 20 7
Chemotherapy 154 100 68

3 3% 2% 18 AL % 3

| | | | | | | | | |
12 16 20 24 28 32 36 40 44 48
Months

o O
o O

o wm

Andre et al. NEJM 2020;383:2207-18
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Immuntherapie

2022

1st

2nd

+ + + +

-

PD-1
PD-1

PD-L1
PD-L1
PD-L1
PD-L1
PD-1

Pembrolizumab

Keytruda®
Durvalumab
Atezolizumab
Tecentric®
Cemiplimab
Libtayo®
Dostarlimab
Jemperli®

Ipilimumab
Imfinzi®

Yervoy®
Nivolumab

Opdivo®
Avelumab
Bavenico®
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Systemtherapie 2023

CHEMOTHERAPIE

Target-Therapie

t-Therapie

BRCA1/2

Target-spezifisch
Mutations-spezifisch

25



Hedgeho
CART

Thromb- @
. Lunge
Embolien @ PARP @ -
Blutbild Immunsystem Fatigue

26



@
o
O To
e D
= )
- o N
C
= o
= o
- c
— =
u_h_. ............
D
@)
,m 5
R —
g O —
| D
¢ nla O
M u 2
{ o ' (D)
N QD o)
N O ©
= B
C
|||||||||||||||||||||||||||||||||||||||||||||||||||| T e e e
D
D
C
O O
c RS
D
= N
(-
O
h'd























































