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Conflict of interest

e A FAILURE IS UNIMPORTANT.
eine %y ITTAKES COURAGE TO

] . N O MAKE A FOOL OF
Aber was soll ich erzahlen: YOURSELF.

= Uber Erndhrung (und Krebs)?

= Uber Krebs (und Erndhrung)?
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Worum geht’s eigentlich?
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Krebs! Was ist das?

* Traditionell

" Beschreibung eines
klinisch klaren
Krankheitsbildes

= Wachstum von Tumoren
am ganzen Korper,
"Wasting", Tod




Verlust der normalen Wachstumskontrolle

Normale
Zellteilung
Zelltod oder Apoptose
Zellschaden
Keine Reparatur
Krebswachstu

1

. 2
Mutation

. 3
Mutation

Mutation Unkontrolliertes Wachstum



Klinische und pathologische Def

Bosartige Tumore

Infiltrativ

Wachsen
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Destruktion

= Zerstorung der normalen
Gewebe

= Verlust der normalen
Organfunktionen




Metastasen
Komplexer Prozess!

1. Invasion eines
Blutgefasses

2. LOsen aus dem
Gewebeverband

3. Entgehen der Vernichtung
in der Blutbahn

4. Invasion durch
Gefasswand in ein neues
Organ/Gewebe

5. Wachstum
6. ...und....




...Angiogenese
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Tumor mit Wachstumspotential

Angiogenesis

Kleiner Tumor, lokal

Blutgefass

Signalstoffe



Die neue Definition
,10 hallmarks of cancer”

Sustaining Evading
proliferative growth
signaling sUppressors

Deregulating
cellular
energetics

Avoiding

Resisting Enabling
cell replicative
death immortality

Genome 7%

instability and
mutation

Tumor-
promoting
inflammation

Inducing Activating
angiogenesis invasion and
metastasis

Seite 11 Hanahan, Cancer Medicine 2017



Die Evolution eines Tumors

Zeit

Stammbaum der
Tumorzellen

Quelle: Beerenwinkel N, Greenman CD, Lagergren J (2016). PLOS Computational Biology 12(2): e1004717.



like the Pentagon).

2.7 MONTHS

Bescheidene Resultate!

1971-2001 ,War on Cancer”
iel Geld
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dollar crusade.

EANTONS3FITAL WINTERTHWR

available. Other federal funding includes cancer spending by NIH (except NCI) and
the VA (excluding treatment), CDC, and Pentagon. Data on charities and cancer
centers are from federal tax forms; state figures are not included. Pharma total is

FORTUNE CHART / SOURCES: Totals derive from data for the most recent year
from Tufts Center for the Study of Drug Development and Fortune estimates.
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Zellvermehrung als Target
Chemotherapie

Frimase
RMA-Frimer
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Traditionelle Antwort bis 2005
Chemotherapie: fur jeden Schritt der Mitose

MOA of some anticancer drugs

Antimetabolites Purine Synthesis Pyrimidine Synthesis
6-Mercaptopurine »\ /
6-Thioguanine /R TS
ibonucleotides
Methotrexate - DHFR _ Alkylating agents
Alkylation— Alter
Hydroxyurea —
L) \ structure & function of
s : DNA by cross linking
. Deoxyribonucleotides
5-Fluorouracil : and/or fragmenting DNA
Cytarabine u -
Gemcitabine DNA
. Antibiotics
Etoposide
Inhibitor- DNA break !
Proteins Vinca Alkaloids -
/ \ prevent polymerization
. Taxens —enhance
Enzymes Microtubules polymerization

Seite 15



Zytostatika (Chemotherapie)

" Hemmen Zellteilung!
" Gesunde Zellen weniger empfindlich  Wirkung

" Rasch wachsende Zellen empfindlich  Nebenwirkung

Seite 16



Fehlende Spezifitat
Nebenwirkungen!

Ubelkeit/(Erbrechen)

Mudigkeit
Schleimhautreizung/Durchfalle
Haarausfall (nicht alle Medikamente)

A A

. Knochenmarks- Suppression (fast alle)




Nebenwirkungen der Chemotherapie

100
90
80
70
60
50
40
30

20

; D
0
headache fatigue weakness hair loss \ nausea fyyomiting/\diarreha/yAbdomingl \mouth dry memory numbness
ramp S0res mouth/ impairment

Seite 18

Aslam. J Cancer Ther, 2014



Das Resultat

Physical inactivity Inflammation Cancer microenvironment

Decrease in
anti-inflammatory
effec:t

Pro-inflammatory
effect

Tumor-derived factors (e.g.

proteolysis inducing factor,
parathyroid hormone related

' v = peptide, myostatln)
Decreased / 1 \

Increased activity of

Altered response
in hypothalamus Cytokines
(e.g. TNF-a, IL-1, IL-6)

contraction Anorexia Consumption of Insulin ubiauitin-proteasome and
of muscle fibers amino amds resistance 9 P
l autophagy-lysosome pathway
Anabolic

Decr:easgd . p— | ack of amino acids

anabolic stimuli resistance
1 J
Y
Decreased Increased
muscle synthesis muscle degeneration

Quantitative muscle loss

Decreased chance of muscle use

>
Qualitative muscle loss
In a vicious circle
Physical

Fatigue and disability dysfunction \
Social outcomes Physical outcomes Therapeutic outcomes
inerease In - Disability - Intolerance to cancer treatment
- Hospital days - Increased complications * Increased toxicities

« Unplanned hospital visits
- Medical costs

I—‘—l

Short survival time with decreased QOL
Seite 19

Naito, Therapeutics and clinical risk management, 2019



Kombination Tumor und Chemotherapie
Schlecht”
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Figure 1| Cancer cachexia by tumour site. The prevalence of cachexia (defined as >5% weight loss in the previous
6 months) by cancer site (part a) and the average percentage of weight loss and its variation (error bars) by cancer site
(part b) are shown. Data from REFS 14,17.

Seite 20 Baracos, Nature Reviews Disease Primers, 2018



Herausforderungen fur Ernahrungstherapie

" Krebs als ﬁhysische/physiologische Barriere zur Nahrungsaufnahme: Interventionen
erfolgreic

= Osophagus
= HNO

= Magen

= Pankreas

= Krebs als systemischer Kachexie-Induktor: Interventionen schwieriger
= Der Rest

" Ohne wirksame Tumortherapie keine nachhaltige Wirkung
" Wirksame Tumortherapie hat NW

= ERB zu fruh: keine zusatzliche Wirkung

"= ERB zu spat: keine Wirkung mehr

" |nappetenz -> QoL -> Psychosozialer Stress

Seite 21
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GEZIELTE
TUMORTHERAPIE




/wei Arten von Menschen!




/wei Arten von Onkogenese
1) Tumor-Suppressor Gene

Gene die einen Krebs verhindern sollen
P53
‘DNA Reperaturgene
-Bei Storung: Krebs!




Tumor-Suppressor-Gene

Genotoxic: chemotherapy, radiation, telomere erosion, replicative stress
Nongenotoxic: hypoxia, oxidative stress, ribonucleotide depletion

l l Cellular stress or damage ’

Severe stress

Active oncogerru—l



Tumor-Suppressor Gene
z.B. DNA Reparaturgene

A||{}|'“Erl.|rlg oder DEEmmiErUﬂg
schadigt einzelne DNA-Basen &EEEEIIE:;?EE

sehliofien n Liicke

P@¢




Driver-Mutationen
Onkogene

Normal genes
(regulate cell
growth)

Onkogen

Proto-oncogene to oncogene




Kleine Molekule:
gezielte Tumortherapie, targeted therapy




So hat es begonnen:
chronisch myeloische Leukamie!

Derivative
Chromosome 1

A

Normal

Chromosomes Break
Chromosome 1

Philadelphia Chromosome
Normal

Chromosome 2

Derivative
Chromosome 2

1—>

> gene 1+
gene 2 — _

Chimera Protein

>

gene 2




Spezielles Medikament gegen die
Philadelphia Translokation

Active BCR-ABL Signaling Inactivated BCR-ABL

BCR-ABL BCR-ABL

AR

Tyrosinkinasehemmer (TKI)

Tyrosine Tyrosine




Vergleich Uberlebenskurven
chronisch myeloischer Leukamie

K3 Ry
TS n = 3682
vt (CML IV)
o ; Imatinib, 2002 - 2012 (CML IV)
; 5-year survival 90%
- 0.8 1 10-year survival 83%
Kt ; (CML 1l1A)
o 074 IFN or SCT, 1997 - 2004
-g . (CML I1A) 5-year survival 71%
O 06- _ 10-year survival 61%
& | (CML 11l
Q 05- IFN or SCT, 1995 — 2001 (CML I11)
[\ ~ - 5-year survival 63%
._>_ 0.4 " 10-year survival 48%
g ‘ . IFN, £ HU, 1986 - 1994
N 0.3 1 (CML |, l) 5-year survival 53%
I \\-._\_‘___““—\- 10-year survival 27%
0.2 —t—t :
< __—\\_‘H_ydroxyurea, 1983 - 1994, 5 yr surv. 44%, 10 yr surv. 18%
0.1 —— *
: Busulfan, 1983 — 1994, 5-year survival 38%, 10-year survival 11%
0.0 1
— — e — — — — — — — — —— ——
0 2 4 6 8 10 12 14 16 18 20 22 24 26

| Years after diagnosis
Hehlmann Haematologica 2016



Melanome mit B-RAF (V600E) Mutation
unter Therapie mit Vemurafenib




EML4-ALK Translokation: wie es begann!

echinoderm microtubule associated protein like 4 — anaplastic lymphoma kinase

a Vector EML4

?_l

Nude mice a
Tumour/injection 0/8 2/2
C
MYC-EML4-ALK | (+)| (-) +)
Tumour/ § <
b injection Flag tag 5| < 1: 2 -
Basic H WD  Kinase HEHEHEEE
EML4-ALK i 8/8 Slulwj<|<d]=
Anti-Myc IP = e ega| ] EML-AK
ssasc [ CEEEC ] o | [ [ T T ]
Anti-Flag IP .-—0"‘2:] EML4-ALK

HELP T
i T -

Vector ﬂ 0/8 Kinase assay

Anti-Flag - [ <] EML4-ALK

YFF peptide

Sodu, Nature 2007



Nur 3 Jahre spater

EML4-ALK Translokation, Crizotinib hemmt

" 5% aller Lungenkrebse
= Eher junge Patienten

= Nichtraucher

= Sehr oft ZNS-Befall

B Disease progression [ Stable disease [ Partial response [ Complete response

Percent Change in Tumor Burden
60+

.
(IZ)

20~

~20-

404

60

Percent Change from Baseline

-804

-100 I I I I I I

10 20 30 40 50 60

Patient No.

B CT before and after Crizotinib

Kwak, NEJM 2010




...aber immer: Resistenz kommt...

b No identification AR mechanism

ALK mutations |

e ~22-33%
. ps . o OV
KIT amplmc?ltggr{: . G1202R
s DY
Change in driver mutations « G1269A ALK
R . 1151Tins | tareet

alteration
* Others ~28-49%

Increased EGFR signalling
~30-35%

ALK
amplification
~6-16%




Was wirkt bei welcher Mutation?

Callular ALK phoaphorylation mean IC; (nmol/L}

Mutation status

Crizotind Cearitinit Alectinib Brigatinib Loratinib

Parental Ba'F3

EML4-ALK
G1156Y

EML4-ALK
HATIN

EMLA-ALK
H17T16

EML4-ALK
HATAT

EMLA-ALK
F1174C

EML4-ALK
L1196M

EML4-ALK
L1198F

EML4-ALK
G1202R

EML4-ALK
G1202del

EML4-ALK
DA203N

EML4-ALK
E1210K

EMLA-ALK
G12684

EML4-ALK

Di203N+F1174C

EML4-ALK

D203MN+E1 210K

27740
0.7

1304 3977 49.0
841 177.0

51.4 3360 115
115.0 8.0

330.0 9.3 117.6

—_—
i -
E - ﬂ

13.8

1244 1208.5 439

58.4

116.3

58.8
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75.1 123.4 60.8

3388 2378

2
:

g2.8 136.0
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Frau K, 1964. Nichtraucherin
Adenokarzinom linke Lunge T3 N2 M0O/17?

MRI Schadel: unklare solitare Raumforderung (3mm)

03.03.-14.04.09 3 Zyklen neoadjuvante Chemotherapie mit Cisplatin
und Docetaxel (Taxotere): minimal response

04.06.09 Pneumonektomie links,
ypT4 ypN2 (4/21)
ALK-Rearrangement

07.07.-20.08.09 Radiotherapie des Lunge links mit 66 Gy

11.09 PET-CT: Metastasierung lymphatisch, ossar, pleural
und epikardial

12.09.- 01.10 palliative Radiotherapie supraklavikuldre
Lymphknotenmetastase links (30 Gy)

23.09.- 10.10 Radiotherapie des Schadels mit 10x3 = 30 Gy bei
symptomatischer zerebraler Tumor-Progredienz

09.10-01.11 6 Zyklen palliative 1°-Chemotherapie mit

Pemetrexed (Alimta): partielle Remission

Seite 38



ALK-Hemmung!

05.11 Tumorprogredienz

Beginn 2°-Therapie mit Crizotinib (oraler ALK-
Inhibitor) mit guter partieller Remission

11.-11.12 erneute Radiotherapie Lymphknoten zervikal links
mit 10 x 2.5 =25 Gy bei isolierter Progredienz nur
dort

05.13 Stop Crizotinib bei erneuter Progredienz LK Hals links

06.13 Beginn 3°-Therapie mit Ceritinib i.R. einer Studien in

Heidelberg: rasche partielle Remission
Zuerst schwere Ubelkeit, sonst keine NW

12.14 Stop Ceritinib wegen langsamem Wachstum des

et N s o e A e B 2 e Sl N

Lymphknoten-Pakets am Hals

Seite 39



Januar 2015




August 2015

Seite 41




Unter Immuntherapie mit Nivolumab
August - Oktober 2015

Seite 42




Unter Immuntherapie mit Nivolumab
August - Oktober 2015

Seite 43



Oktober 2015 — Januar 2016




Januar 2016: 2 Wochen Lorlatinib

Seite 45



..iImmer mehr bekannte und potentiell
angreifbare Driver Mutationen...

Gene  Oncogenic Frequency
activation - . -

ell
nes

1. Jede alﬁ\/lutation selten bis sehr selten ;
2. Gute Wirksamkeit der spezifischen TKI
3. Hohe Preise: 3000 — 9000/Monat =ﬁ

ERBB2  Lapatinib (GW5720l) | ROS  Translocation 1% 2%
BRAF  PLX4032 LM S0
PIK3CA  GDC-0941 ERBB2 _ Insertion 2—4% 1%

MEKi ALD6244 or PD-325901 BRAF Point mutation 3% 6%
(exon 11)
PIK3CA Pointmutation 2% 10%
Rot = 1. Linien Therapie mit TKI MEK1  Pointmutation 0.50% 1%

Blau = 2. Linien Therapie mit TKI

Sharma, Nat Rev Cancer, 2010



Beispiel Lungenkrebs mit Metastasen

= 12-36
=14
(Monate)
1970 1980 1990 2000 2010
Therapi Pemetrexed Molekulare
pie Doublets Erhaltung gezielte
Therapie
Zugelassene 1 3 4 7 5 in 3 Jahren

Medikamente

adapted from Bunn P., WCLC 2013



Hemmer der Signal-Transduktion

BCR-ABL 100% Imatinib
GIST C-KIT 100% Imatinib
Melanom B-RAF 50% Vemurafenib
Haarzellleukamie B-RAF 80% Vermurafenib
Lunge EGFR 10% Gefitinib
ALK 5% Crizotinib
ROS 1% Crizotinib
Brust Ostrogenrezeptor 60% Tamoxifen
Her-2 25% Trastuzumab
Prostata Testosteronrezeptor 95% Goserelin
Mantelzell- BTK 100% Ibrutinib

Lymphome



Hemmer der Signal-Transduktion: NW

Niere HIF1-o Sunitinb Mukositis/Hand-

Herausforderung:
. Chronische Therapien

. Wirksam
. NW: haufig Nausea/Diarrhoe

Brust Ostrogenrezeptor Tamoxifen Gewichtszun.
Schilddrise RET Loxo 292 Nausea
Lymphome BTK Ibrutinib Nausea, Blutung

BCL-2 Venetoclax Diarrhoe/Erbrechen



IMMUNSYSTEM
GEGEN KREBS




Fruher und Heute
Sterblichkeits-Statistik USA

No. of Deaths/100,000

Seite 51

1100+
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Cancer 64 0
Accidents, 72.3

Nephropathies, 88.6

Cerebrovascular
disease, 106.9

Heart disease,
127 4

Cr‘ijm)lw \J‘lﬂ:ﬂ

j i“s‘ﬁ;u ions,
1427
Tuberculosis, Cancer,
194.4 185.9

Heart disease,
192.9

Suicide, 12.2

— Pneumonia or influenza, 16.2

Nephropathies, 16.3
Diabetes, 22.3

Alzheimer's disease, 27.0
Accidents, 38.2
Cerebrovascular disease, 41.8

Noninfectious airways
diseases, 44.6

2010

(Murray et al, NEJM 2013)




Immunsystem???

" Ein ausgeklugeltes Abwehrsystem zur Erhaltung
der Integritat unseres Organismus

=Ziel: Schutz vor Bakterien, Viren, Pilzen und
Parasiten!




Das Immunsystem unterscheidet:
~Selbst” vs. , Nicht-Selbst”

Seite 53



Wieviel fremd genugt fur Immunangriff?




Problem:
Krebs ist von ,,uns” = Identisch

O st

° Altered self

a Self-similar nonself

{'3} Nonself




Tumor ist ,,schlau”
Ablenkung des Immunsystems
I ~

<

- | — -

v , E » #_ >
a\ PV Re B ,f?'(

'|




PD-1 und PD-L1 bremsen Lymphozyten ab
Losung: Blockade der “Handbremse”

‘ = ©Q)—ro-L1 blockade




Immuntherapie beim Melanom

Screening Week 12: swelling & progression Week 14: improved

L 9 48

Infusionstherapie

Kann Nebenwirkungen machen (Autoimmunkrankheit),
mit Kortison behandelbar

Wirkt nur bei Minderheit der Tumore gut

Dort ev. anhaltend

‘v—'. ' »

T




Erfolgreich bei Melanom:
AK gegen PD-1 vs. Chemotherapie

A Overall Survival
100+%

Patients Surviving (%)
S
|

Nivolumab  50/210
Dacarbazine  96/208

Hazard ratio for death, 0.42 (99.79% Cl, 0.25-0.73)
. P<0.001

Nivolumab

Dacarbazine 9

Patients Who Died Median Survival *
no./total no. mo (95% Cl)

Not reached
10.8 (9.3-12.1)

No. at Risk

Nivolumab 210
Dacarbazine 208

Seite 59

I | I I I |

3 6 9 12 15 18
Months
185 150 105 45 8 0
177 123 82 22 3 0

(Robert C et al, NEJM 2015)




..und bei Lungenkrebs

100
90-
80-
— 707 Pembrolizumab
&
= 60—
= Chemotherapy
g 50— LL 11 3
n
S 404
>
o 30— Hazard ratio for death, 0.60 (95% CI, 0.41-0.89)
P=0.005
20-
104
0 | | | | | | |
0 3 6 S 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, NEJM 2016

Seite 60 Borghaei et al, NEJM 2015



Welche Tumore sollen mit Immuntherapie
behandelt werden?

1.0

Somatic mutation prevalence
(number mutations per megabase)
o

0.01

0.001

%, <,
Z S o,
@% J/Ofﬁ . o <(/,) Qoé,) <<//)
Y %, ) m ( \\/\ Utat\ onen %, o, 7% o, %, %
Soe ZoN h s o 7. R, D D
o o. S, Cx o o, o e
% X % 7 Je e Y K % R % %

"""""""""""""""""""""""""""""""""""""

; / Of
" e B d e Sto h (HPVHPV%’_»A«
e W\ B B o A NI
“Padiatrische Tumore Karzinogene

(Alexandrov LB et al, Nature 2013)



Herausforderung Immuntherapie: -“.itis”

* Hypothyreose » Appetitverlust

= Kolitis » Diarrhoe

* Hypophysitis » Allgemein Schwache
* Adrenalitis » Dito

" Hepatitis »Verdauungsprobleme

= Steroide » Diabetes



Wie geht es weiter?




Targeted ERB

Arginine deprivation : S

T B Epithelicid
I mFm é- Biphasic
A - Sarcomatoid

MSCLC

= Arginine semi-essential amino-acid .
[ [ [ [ 30 4
= Some tumors cannot synthesize it, due to deficiency 3= |
= Dependent on exogenous arginine (arginine auxotht| % |
= Arginine de-iminase converts arginine to citrulline 5.
140.0 450.0 i 10
==g== Arginine
120.0 - Citrulline | 400.0 >
| 350.0 ’
100.0 . Dose Cohort
= \ - 3000 © | 2 3 2 1 3 3 1 1 2
= 0.0 L 250.0 i
E g Best Tumor Response (% change from baseling)
£ 60.0- F200 = i
-E i 1 | 150.0 E -10 I
40.0 - -20 -
- 100.0 a0
20.0 - - 50.0 R 40
T - T T T T T T T T 0.0 E‘ 501
0 2 4 6 g 0 12 14 16 18 20 2
Week of Study Visit 70 -
20
290
~100 4

Seite 64

Beddowes, JCO 2017



Targeted ERB?

Clinical
Target Drug Status Cancer Type
Dihydroorotate .
dehydrogenase (DHODH) Leflunomide PhaseII/III  Prostate Cancer
s6K, 4E-BP1, AMPK Metformin Phase II Breast Cancer
Mutant Isocitrate AG-120 Hematologic malignancies and Solid
dehydro 2 (IDH2 1DFL305 Phase I/IL
ehydrogenase 2 ( ) AG-881 mors
. Renal Cell Carcinoma (RCC), Melanoma,
Glutaminase 1 B-839 Phase I/I1 \on-Small Cell Lung Cancer (NSCLC)
Monocarboxylate transporter 1 Advanced Solid Tumors, Diffuse large B
(MCT1) AZD3965 Phase /11 cell lymphoma and Burkitt’s Lymphoma
. Advanced HER2 positive Breast Cancer,
Fatty Acid Synthase (FASN) TVBE-2640 Phase II Colon Cancer, Astrocytoma
Phase Hepatocellular Carcinoma [62], Acute
Arginine Deiminase ADI-PEG 20 1/11/ 10 myeloid leukemia (AML) [63], advanced
pancreatic adenocarcinoma [64]
oRetoglutarate CPL-613 Phase II Advanced and/or metastatic solid tumors

Aohvdrncenace ~omnloy

Seite 65

Muthu, Int J Mol Sci, 2019



Gut microbiome

FMT

Antibiotic

&

Bacterial
9. consortia

s

Sun et al, J Cell Physiol, 2019



Gut microbiome: ERB fur Darmbakterien?

Table 1. Manipulation of the Gut Microbiome to Enhance Responses to Cancer Immunotherapy

Trial Number Patient Population Intervention Outcome(s) Status
NCT02843425 all cancer patients addition of 2 cup beans per day to primary: change in fecal open and
treated at MDACC regular diet in a crossover design microbiome profile from baseline recruiting
(via 16S profiling) (MDACC)
NCT02079662 stages Il and Il breast randomized intensive lifestyle primary: disease-free survival (DFS) open and
cancer patients treated change (diet, exercise, secondary: change in fecal and oral recruiting
at MDACC ages 18+ psychosocial) microbiome (via 16S profiling) (MDACC)
NCT01895530 CRC patients ages 18+ randomized probiotic (S. Boulardii) primary: cytokine expression in completed
undergoing elective administration colonic mucosa (via qPCR) (Consoli
CRC resection secondary: post-operative et al., 2016)
complications
NCT03072641 CRC patients ages 18+ randomized probiotic (ProBion primary: change in fecal and tumor completed
Clinica B. lactis BI-04, L. acidophilus microbiota from baseline (Hibberd
NCFM + Inulin) administration secondary: changes in epigenetic et al., 2017)
patterns of tumor tissue from
baseline
NCT03358511 post-menopausal single-arm probiotic (Primal Defense primary: change in mean number of open and
breast cancer patients Ultra multi-strain probiotic formula) CD8+ cells from baseline recruiting
stages |-l administration (Mayo Clinic)
NCT02928523 acute myeloid leukemia single-arm autologous FMT (frozen primary: diversity of the gut ongoing, closed
patients ages 18-65 inoculum) microbiome, multi-drug-resistant to recruiting
treated with intensive bacteria eradication (France)
chemo and antibiotics secondary: signature of dysbiosis
of gut microbiome
NCT03353402 metastatic melanoma single-arm FMT (colonoscopy or primary: safety (AEs associated open and
patients ages 18+ who gastroscopy) from patient donors with FMT), engraftment of FMT recruiting
previously failed who responded to immunotherapy secondary: changes in immune cell (Israel)

standard therapies

populations and activity, objective
response rate

Gopalakrishnan et al, Cancer Cell 2018



So:

" Chemotherapie bleibt (vorerst) wichtiger Therapiebestandteil

= Molekulares Verstandnis von Krebs verandert Therapien
" Immunsystem manipulierbar um Krebs zu bekampfen

= Patienten leben langer, kriegen langere Therapien, Umgang mit NW
andert sich

= ERB bleibt wichtig; wird ev. wichtiger!

" |n Zukunft gezieltere Anwendung?
= Microbiom

= Krebsmetabolismus
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Bravo und Danke!!ll
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