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Agenda

» Targeted therapies in oncology: examples and
limitations

« Difference to stratified and personalized therapy
« Biomarkers: Definitions, examples and challenges

» The story of (k)-ras as a biomarker in colorectal
cancer
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Targeted therapies

Attempt to focus on a biochemical structure likely
playing an important role in tumor pathology

Objective: Focus only on main pathological structure
in and on tumor cells, less side effects

+ Cell-surface-protein antibodies (i.e. CD- or growth-
factor-antibodies)

» Tyrosine-kinase-inhibitors (i.e. bcr-abl, k-ras, b-
raf)

» Anti-Cytokines (i.e. against TNF-q, IL-6)
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,1argeted” Therapies: examples

Drug Indication Molecular marker Significant advantage

Cetuximab (Erbitux°) met. Colorectal-Ca RAS-wild type Cetuximab+FOLFOX: med 0S 2,9
locally advanced Head and Neck-Ca months (not signif.)
Panitumumab (Vectibix®) Panitumumab+FOLOX : med 0S 5,8
months

Gefitinib (Iressa®) EGFR-mutation vs Carboplatin/Paclitaxel:
med PFS 3,2 months
Qol: +25,7%

HIV, AIDS HIV-Affinity to CCR5-receptor +OBT : Significant Reduktion of HIV-1-

RNA-Count after 48 weeks

Maraviroc (Celsentri)

Trastuzumab-Emtansin (Kadcyla®) Locally advanced or metastatic Breast-  HER2 (EGFR)-Overexpression (3+) 0OS vs Lapatinib+Capecitabine 5,8
Ca months

_QO UniversitatsKlinikum Heidelberg
Clinical relevance?

Possible targets in prostate
cancer, their physiologic
function and targeting
drugs

Source: Schoenborn JR et al. Clin Cancer Res 2013; 15: 4058-66 6
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Dreams and reality

» Focus on one target leads to higher effectiveness
— Target might be one of several pathologic proteins

— Understanding of pathologic aberrations on a molecular
basis can be much more difficult

— Salavage pathways in tumor biology

— Chronic treatment approach leads to more aggressive
gene mutations with higher proliferation rates after
progression

» Focus on one target leads to less side effects
— Target often plays an active role in ,healthy“ physiology
— new, formerly unknown side effects
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sm-TKI: toxicites

dermal: heart: liver:
all, Imatinib, Dasatinib, | all

different forms g'ﬂ(r’]tl'tm?b Lapatinib, | piood pressure,
gastrointestinal: Enratenih wound healing:
all thvroid aland: VEGF-Hemmer,
> LA ERECHIEE like Sunitinib,
different forms Sunitinib, Sorafenib,

Pazopanib Pazopanib

2014, Dr. Tilman Schéning, Apotheke Univ.-Klinikum Heidelberg




16-4-2014

Definitions

« Stratified therapy

— Different groups of treatment according to anticipated
response to treatment or expected toxicities. Basis:
prognostic or predictive biomarkers

« Personalised therapy

— Analysis of genes and tumorigenesis in the individual
patient to gain knowledge about risk for developing a
certain tumor disease, response or resistance to
therapies and risk for toxicites to find the best
prophylaxis and treatment strategies
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%3‘1@ From ,targeted” to ,stratified” and
" ,personalized”

Analysis of individual gene profiles
and tumorigenesis

Identification and stratification of
different patient groups —

Determing genetic heterogeneity

b among patients
Identification and Risk
preclinical assessment Clinical response
of biomarkers Toxicity
e

Diagnostic biomarkers (i.e. leukemic
blasts)

Risk biomarkers (i.e. BCRA 1-breast
cancer)

Prognostic biomarker (i.e. HER2-status)
Predictive biomarker (i.e. kras-wt, TPMT)
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Why do we need a better understanding of
the tumors™ genetic and molecular
characteristics?

* Clinical outcomes of tumors with the same

pathological patterns can vary substantially

* Genetic and molecular characteristics are the key
to improve patient stratification

« Sufficient preclinical analysis if the discovered
genome alterations might be of clinical relevance

* ldentification of valid biomarkers which lead to
information about treatment success and toxicity
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What is needed for stratification?

 various technologies

 pre-clinical, epidemiological studies and clinical
trials to assess possible biomarkers

« understanding of disease, especially
tumorigenesis, on a molecular basis and the
corresponding drug mechanisms

» development of reliable assays and tests
» consideration of ethical aspects
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Prognostic biomarker
AML: cytogenetic risk

* Low-Risk:
t(8;21), inv(16), t(15;17)

all aberrations, which are not categorised as low-
or high-risik, normal karyotype

* High-Risk:
inv(3)/t(3;3), 1(6;9), t(v;11923)
-5/5@-, -7, abn(17p), complex karyotype

13
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AML. therapy stratification (cytogenetic risk)
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Predictive Biomarker for ATRA in AML;:

NPM1

P=0.004

ATRA n=17

Standard n=17

NPM1

s 4 08 8 7
Time (years)
mut/ FLT3-1TD,,,

mut/ FLT3-1TD g

P=0.19
78 7
£
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Haematologica 2009; 94:54-60 16
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%‘0 Prognostic Biomarkers
7 Is every biomarker of clinical relevance?

A Genomics-Based Classification of Human Lung Tumors
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Biomarkers: challenges

Sensivity and specifity
— Knowledge about tumorigenesis and pathways
— how reliable are biomarker assays in practical use

 Validation and qualification
— standardisation of methods, procedures and results
» Cost of kits and efforts

» Prospective studies
— selection of the optimal study design

Copyright 2014 Dr. Tilman Schning, Apotheke Universitatskiinikum Heidelberg
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e Biomarkers: trials

Eber s ) O 1 e 73

* Relationship between

biomarker and treatment

effect

» Classification of patients

into distinct subgroups

+ Alternative designs to
evaluate biomarker-
guided therapy
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@.' The story of ras in CRC
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k-ras wildtype patients CRC St. IV

Events  Median months
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Copyright 2014 Dr. Tilman Schéning, Apotheke Universititsklinikum Heidelberg

Eonbr e iy Gy et 3000

EGF-receptor — RAS-signalling

formerly tested

KRAS-Gen

Recent studies with anti-EGFR-antibodies:
- negative outcome for subgroup with KRAS-Mutation in
exon 2
- standard analysis since 2008
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FIRE-3 - mutations
KRAS exon 2 wild-type subset

KRAS EXON 1 EXON 2 EXON 3 EXON 4
NRAS EXON 1 EXON 2 EXON 3 EXON 4
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Stintzing S et al. ESMO, 2013
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New all-ras-pathway
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@® Efficacy — old definition (kras)
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Panzummmad- FOLFOXE Hazard Ratie P PValue for
Varlabke FOLFOX4 Alsne os%cn Value Interaction Test”
N XRAS matalion in woom 2
Mo of patinsts 18 151
Months of progressan free suvival in primary 96092-110) 200593} O30 0 6057} om

analyss— median (¥3% O)
Manths of owerall survwal = median (95% 0
Primary analyus 233 (203-283) 197 (176-225] 033 0.67-1.07) e

Uscated analpsis A 4.4 months <TMAQRO-277) 184 (17 4-226) G8I@I0-08)  0mi>

KRAS mutation inwoa 2 o
No. af petients m e
Moty of pengresvion. free suraieal in pamary 1650 LENURS L) 129 (1.04-162 ooy

analysis — median (94 0))
Maaths of overal survwal — median 9%% CI)
Primary analysis 155 (13.0-17.6) 193 (163218 126088157 007
Upelatied wriahesia 155 {13.1-17.6) 192 (162-215) 1LI6§0%4-18)) 016

Douillard et al., NEJM 2013
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®°,._ Efficacy — new definition (all-ras)
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Panitumuenab- FOLFOX4 Hezad Ratio P P Value for
Variable rowroxs Alone [95% <) Value  Interaction Test"
Nao RAS mutation
Na. of patiemts 259 253
Manths of progression-free survival in prenaty 100 (9.3-12.00 19(72-93%) 0.72 (0580 20} 0.0
analysis — redian (95% C1)

Maniths af averall swrvwal — median (95% C1)

Fimayanabsiss A 5.8 months <QEoplritg 0270231 0ISP620%) 0

Updated andtysis I53(217-297) N2 (176-256] 077 64-0M) 000

No KRAS mutation im exce 2, other RAS mutation 17 %
No. of patents 51 §7

Menths of progression-fee survival in primary 73(53-9.2) 30(64-113) 128 079-207) 03 0.0¢
srulysis — median (95% 03)

Months of averall survwal — median (95% Cl}

Primary analysis VL0194 1R3(138-232) 120079210 031
Updated aralysis WL0S-194 78110232 13908121y 012 a4

Douillard et al., NEJM 2013
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e Efficacy - Ras MT

Enbr s O e 304y

Paniturmuenab- FOLFOX4 Hazwed Ratio P P Value for
Variable rowroxs Alone 195% €1 Value  Interaction Test"
RAS mutation
No. of patients mn 76
Months of progressson-free survraal in primary 7.3 63794 LT(7E-94) 181 (1071 645 Q008 <0,00)
analysis — medan {95% C3)

Mooths of overall survival — median [95% €1)

Primary anadysis 156 (134-179) 192 (16.7-21.8)  1.2% [1.02-1.%3) Qo3 0004

Updated analysis 155 [134-17.9]  1L7(16%-21%) 121 llDl-l.@ om0l

negative
predictive
factor!

Douillard et al., NEJM 2013
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SHe Efficacy - BRAF
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Table 3. Efficacy Results According to RAS and BRAF Mutation Status in the Primary-Analysis Population.*

Panitumumab- FOLFOX4 Hazard Ratio P
Variable FOLFOX4 Alone {95% 1) Value
No RAS or BRAF mutations
No. of patients 223 213
Manths of progression-free sutvival 108 (9.4-124) 92 (7,496} 068 D.54-087) 0.002
— median (95% Cl)
Manths of averall survival 283 (23, 7-NE) 209 (18.4-23.8) 0.74 {0.57-0.96) 0.02
— median (95% C1)
No RAS mutation, BRAF mutation
No. of patients 24 29
Months of progressian.free survival 6.1 (3.7-10.7) 54 (3362 0.58 |0.29-1.15) 0.12
— median {35% C1)

Maonths of overall suevival 105 {(6.4-18.9) 9.2 (8.0-15.7) 0.90 {0.46-1.76) 0.76
— median (93% C1)

Negative prognostic factor!
Douillard et al., NEJM 2013
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NRAS/KRAS - Test

W EXON2 g EXON 3 g EXON 4 gugd
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» RAS-analysis contains exons 2, 3, 4 of K- and N-RAS since
1.7.13 (solitary K-RAS analysis dismissed in HD)
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Cost perspective

» Up to date there is no commercially available assay
which covers all hotspots = only sequencing is a
valid analysis

» Cost for ras-analysis has tripled in need to analyse 6 exons
now instead of one
- All-RAS € 377,- (formerly: € 156,- for K-RAS)
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Conclusion

« We should avoid using the term ,targeted” too
much as long we are not fully certain about the
detailed biology of the tumor

» Knowledge about possible biomarkers has to be
iImproved before introduction into clinical practice

» Retrospective analysis may be helpful to reassess
the use of already approved drugs

* Reliable standardized and validated tests are
necessary

Copyright 2014 Dr. Tilman Schoning, Apotheke Universitétskiinikum Heidelberg

aftePwards 28.000 lives saved in the U.S.
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