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Prazisions-Onkologie - Definition

GBG Jahrestreffen

= Die Prazisionsonkologie oder
personalisierte Onkologie verfolgt Personalized CancerTherapy

das Ziel, jedem Krebspatienten
anhand einer umfassenden j*ﬁ _ ﬁ

molekularen, zellularen und ’ﬁ’}*
funktionellen Analyse seines IRIRIRIR
Tumors eine individualisierte ”»
Behandlung anzubieten.

Molecular Profiling <" Prognostic Markers ¢«

Markers predictive of drug \ Il'n
sensitivity/resistance \; .

Markers predictive of .«
adverse events

https://www.nct-heidelberg.de/das-nct/kernbereiche/translationale-medizinische-onkologie/schwerpunkte/praezisionsonkologie.html
https://pct.mdanderson.org/#/



Prazision auf verschiedenen Ebenen
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= Funktionell
— Therapieansprechen (klinisch, pathologisch)

= Zellular
— Biomarker (ER, PgR, HER2, Ki67, PD-L1, TILs )

= Molekular

— Keimbahnmutationen (BRCA1/2)
— somatische Mutationen (PIK3CA, ESR1, ........... )

::> molekulare Tumorboards




% GEPAR-TRIO Design and Results

= Funktionelle Prazision

R
H A
2090 patlents' A st . e SEEE—
— 622 (29.8%) did not respond to two  fmmed Frmany ¢ _:"Jf.ﬁfa._h"l?;' m s
initial cycles of TAC II_.. 5 H ‘ _.IIII—.. v
— Sonographic response rate was 9 ' N
N
50.5% for the TAC arm and 51.2% for ® | L crorprl 2 LI Illl—p v
the NX arm. The difference of 0.7% (95% :.'
confidence interval = -7.1% to 8.5%) o I I I I I I_,.
demonstrated noninferiority of NX (P = .008).

— Similar numbers of patients in both e Imu(rmﬂ:?smhﬁ.r-huivmhn.mlqsmh
. Dexorubicin (Ad rimmycin®): 50 mg/me, iv bolus, Doy 1 g3 weeks
arms had a pathological complete Crdaphosphamide: 500 mgm?, it boks, Day 1 G5 wesks
vinord bine (Mavelbine™: . inute i infus and womsdcs
response (5.3% vs 6.0%). N e et o 2 e e

MC = no change; CR = complete rsponse; PR = partidl nespores; FISH = Juorescence in sity ybridization.

Von Minckwitz et al. J Natl Cancer Inst 2008 Apr 16;100(8):542-51.



Klinische Parameter bleiben trotz pCR relevant
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3710 Patientinnen mit HER2 positivem EBC therapiert in 11 neoadjuvanten Studien

EFS

N Syrate Hazard Ratic* 95% CI Hazard Ratio (95% CI)
HR+ pCR- T1-2/N- (reference) 377 84.5%
T3-4/N- 143 Ti2% 0.64 [0.51, 0.81] —.—
T1-2/N+ 448 T21% 0.60 [0.46, 0.77] —
T3-4/N+ 431 60.9% 0.38 [0.28, 0.62] ——
HR+ pCR+ T1-2/N- (reference) 212 91.4%
T3-4iN- G5 B87.0% 0.84 [0.563, 1.35] —_—
T1-2/N+ 200 836% 0.55 [0.33, 0.80] —_—
Ta-4/N+ 160 B0.4% 0.46 [0.25, 0.85] -_—
HR- pCR- T1-2/N- (reference) 140 B6.6%
T3-4iN- 78 59.1% 061 [0.48, 0.78) —_—
T1-2IN+ 251 64.9% 0.76 [0.58, 1.00] ——
T3-4iN+ 345 454% 0.46 [0.33, 0.65] —_—
HR- pCR+ Ti-2/N- (reference) 196 90.3%
T3-4iN- 9 79.3% 0.58 [0.40, 0.84] —_——
T1-2/N+ 280 87.5% 0.87 [0.58, 1.29] —_—
T3-4iN+ 294 82.4% 0.50 [0.30, 0.83] ——

020 030 040050 080 10 16 20

OS

N Syrate Hazard Ratio® 95% CI Hazard Ratio (95% CI)
HR+ pCR- T1-2/N- (reference) 377 96.3%
T3-4/N- 143 81.68% 0.51 [0.36, 0.73] —a—
T1-2/N+ 448 88.9% 07 [0.49, 1.03] B —
T3-4/N+ 431 84.9% 0.36 [0.23, 0.58] B S—
HR+ pCR+ T1-2/N-(reference) 212 98.6%
T3-4/N- 65 92.9% 0.49 [0.21, 1.14] _—
T1-2/N+ 200 95.1% 0.82 [0.34, 1.59] _—
T3-4MN+ 160  94.0% 0.40 [0.13, 1.25]
HR- pCR-  T1-2IN- (reference) 140 83.2%
T3-4/N- TE  T1.4% 0.46 [0.34, 0.64] —a—
Ti-2MN+ 251 B16% 0.76 [0.53, 1.09] —_——
T3-4/N+ 345 61.9% 0.3% [0.22, 0.56] ——
HR- pCR+ T1-Z/N- (reference) 196 98.1%
T3-4/N- 90 90.4% 0.56 [0.32, 0.98) e —
T1-2N+ 280 924% 0.49 [0.24, 0.98] —_—
T3-4/N+ 294  89.5% 027 [0.12,064) —————=

*Hazard ratio T1-2/N- vs higher risk cohorts

T - r Tt 1

010 020 030 040050 080 10 15 20

Van Mackelenbergh M et al. accepted JCO
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= Registerstudie mit Schwerpunkt Residualtumore & Metastasen
MOMENTUM: Molecular Mechanisms of Therapy Resistant Breast Cancer

= alle Subtypen sind erlaubt

» Einschluss von Hochrisikopatienten mit groRem Residualtumor nach NACT

= Sekundar metastasierte Patienten, sofern Gewebe von OP bzw.
pratherapeutische Stanze verfiigbar ist

Besonderheit:

* Follow-up mit integrierter Probensammlung (Gewebe, Plasma)
als Grundlage fiir translationale Forschungsprojekte




Geplante Probensammlung , MOMENTUM" b
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" FFPE Gewebeproben
— Primartumor (retrospektiv)
— Residualtumor (bei Einschluss bzw. retrospektiv bei metastasierten Patienten)
— Metastase (im Follow-up bzw. bei Einschluss von metastasierten Patienten)

" Frischgewebeproben (,fresh frozen“)
— vom Residualtumor (ausgewahlte Zentren mit entsprechender Infrastruktur)

= Vollblutprobe

— bei Einschluss

= Plasmaproben fiir ctDNA Analyse

— bei Einschluss und im FU




Geplante Kooperationen

= Zusammenarbeit mit der Uniklinik Heidelberg im Rahmen des
Diagnostik Registers ,COGNITION“:

—> Durchfiihrung einer umfangreichen molekularen Analyse
(whole genome/exome sequencing mit ,,fresh frozen” Gewebe)

- Molekularer Befund wird zur Verfligung gestellt

- Anbindung an Therapiestudie ,Cognition Guide” geplant




HER2-low-positive Mammakarzinome

= Zellulare Prazision

Clinical and molecular characteristics of HER2-low-positive >
breast cancer: pooled analysis of individual patient data
from four prospective, neoadjuvant clinical trials

CrossMark

HER2
overexpressing
(excluded);
n=1202
34%

Carsten Denkert, Fenja Seither, Andreas Schneeweiss, Theresa Link, Jens-Uwe Blohmer, Marianne Just, Pauline Wimberger, Almuth Forberger,
Hans Tesch, Christian Jackisch, Sabine Schmatloch, Mattea Reinisch, Erich F Solomayer, Wolfgang D Schmitt, Claus Hanusch,

Peter A Fasching, Kristina Liibbe, Christine Solbach, Jens Huober, Kerstin Rhiem, Frederik Marmé, Toralf Reimer, Marcus Schmidt,

Bruno V Sinn, WolfgangJanni, Elmar Stickeler, Laura Michel, Oliver Stdtzer, Eric Hahnen, Jenny Furlanetto, Sabine Seiler,

Valentina Nekljudova, Michael Untch, Sibylle Loibl

HER-2 negative

. . . . . HR-positive
3512 patients in 4 neoadjuvant clinical trials n=1148

‘ ‘ ‘ ‘ mr.nz e | Group 33%

HER2-zero
GeparSepto | GeparOcto GeparX | (Gain2 NACT*

n=1206 n=945 n=768 n=593 SRR T




HER2-low-positive Mammakarzinome

© HER2-low-pos = HERZ-zero

HR-pos (%) p<0.001
G3 (%) p<0.001
Ki67>35 (%) p<0.001
HER2 0 20 40 60 ypTO0/is ypNO ypTO ypNO
q % of tumors r- =\ r- N
overexpressing 60 p<0.001 (p=0.024 |p=0.212 p<0.001  p=0.014] p=0.509
(excluded); © HER2-zero = HER2-low-positive
n=1202 50
0,
34% S 10
"g 30
4
9 20
10
all HR-pos |HR-neg all HR-pos| HR-neg
n(pCR] 473 311 105 123 368 198 43z 176 B3 95 344 180
n(total} 1212 1098 445 703 TET 355 1212 1098 445 703 767 395
____/ _____/

Denkert C. et al. Lancet Oncology 2021
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= Molekulare Prazision

Core Biopsies v v
Screening Chemotherapy After PO/PCb Chemotherapy Surgery
Blood Collection ' '

N=102 .\ 12 x Paclitaxel weekly 80mg/m?
+ Olaparib tablets 100mg

* Early stage BC 2 5
twice daily (PO)

+ HER2-negative

* T2 -cTda-dor
cT1c and high risk J ~2:1

« HRD* PO N=65; PCb N=37

* No prior use of a
PARP-inhibitor

= Central testing (ER,
PgR, HER2, Ki-67) /

[ SURGERY + pCR Rate U

Stratification Factors:

= Age (<40 years vs >= 40 years) ) ’ |
i Fasching et al. Ann Oncol. 2020
* Hormone Receptor Status [H R+ vs HR ) | Timms et al. Breast Cancer Res 2014

*LPatients with either a known somatic or germline BRCA1/2 mutation

or HRD score! high (defined as a MyChoice™ Score of 242)

Fasching P.A. et al. SABCS2022



pCR Rates in g/tBRCA Subgroups
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mIEAS AT

80%
70%
60%
50%
40%
30%
20%
10%

0%

g/tBRCA mutated

(N=55)

(n=49 HRD high)

T 60.0%
I

T
60.0%

(44.7%-74.0%)

PO->EC
N=35

(39.4%-78.3%)

PCb—>EC
N=20

80%
70%
60%
50%
40%
30%
20%
10%

0%

g/tBRCA wildtype

(N=46)
(all HRD high)

50.0%

| ;

(33,9%‘-66,1%] 37.I5%

(17.8%-60.9%)

PO->EC PCb—>EC
N=30 N=16

Fasching et al. Ann Oncol. 2020



Results: iDFS in the Overall Study Population
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_ 100% f—tH——y 4yr 88.5%
§ L}
> 90%
]
(1]
< 80%;1
S
S 70%:
S 4yr 76.0%
D 60% Y ’
Q
o
W 50%
Q
(7]
S 40%
]
% 30% 4 + Censored
> PCb 3/37 events
@ 20%1 PO 15/69 events
E ,, | unadiusted HR PO to PCb = 2.86, 95% CI (0.83, 9.90)
10% 1 adjusted* HR PO to PCh = 3.6, 95% Cl (1.02-12.7)
0% T T T T
0 12 24 36 48
Patients at risk: Time (months)

—PCb 37 32 30 27 19
—Fo 69 61 50 46 34

Fasching et al. Ann Oncol. 2020

60

PCb

PO

Median follow-up of 49.8
(range 0.1 - 69.1) months

4-year loco-regional recurrence rate
after PO treatment was higher (10.3%)
compared to PCb treatment (4.9%)

*adjusted for nodal status and gene mutation status




Results: iDFS Stratified by BRCA1/2-Mutation Status
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g/tBRCA mutated

g/tBRCA wildtype (HRD score high)

H—#H—+H—+H PCb

L1l Ll
T 1t T T

+ Censored

PCb 0/16 events
PO 7/30 events
Logrank p=0.0369

PO

9 100% f—HH—y__ X 100%

9 90%- o L 90%:+

@ PCh

T 80%1 3w P 3 80% 1

S 70%4 H— po S 70%)

1

uz'l 60% 1 3’1 60% 1

() ()

L 50%- Y 50%-

v o

O 40%- Q@ 20%

© (©

3 30% + Censored 8 30% A

B PCb 3/21 events P

o 20%4 PO 7/38 events o 20%

2 Logrank p=0.8303 2

w 10%1 - @ 10%

g HR PO to PCb = 1.16, 95% (I (0.30, 4.49) g o

£ 0% T T T T T £ 0%

0 12 24 36 48 60 0
Patients at risk: Time (menths) Patients at risk:
—pcb 21 18 16 13 9 0 —PCb 16
— PO 38 33 29 28 21 3 —Po 30

12

14
27

T T T
24 36 48

Time (months)

14 14 10
21 18 13

60

Fasching et al. Ann Oncol. 2020
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g/tBRCA mutated

100%-—&"‘-’—!_l

90% A
80% 4
70% 4
60% 1
50% 4
40% 4

rase-Free Survival Rate (%)

+ Concaro. Al

—

rase-Free Survival Rate (%)

/tBRCA W|Idtype (HRD score high)

100%

90% 1
80% 1
70% 1
60% 1
50% 1

40% A

4 Canenrad

#—H—+ PCb

R

It can be hypothesized within the population of HER2 negative early BC patients with HRD:

- In patients with a g/tBRCA mutation olaparib can replace carboplatinum.

- In patients without a g/tBRCA mutation platinum containing NACT might resultin a
superior outcome.

Fasching et al. Ann Oncol. 2020




PCR Rates According to PIK3CA Mutation Status
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Overall, by HR Status and by anti-HER2 Treatment

50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

M PIK3CA wt

P<0.001

Overall
N=96

W PIK3CA mutant

P interaction 1 = 0.036
P=0.125

P<0.001

HR-ve HR+ve
N=42 N=54
4 3

Ay of Oncoiogy 00 1-8, 2016

original article et

PIK3CA mutations are associated with reduced
pathological complete response rates in primary
HER2-positive breast cancer: pooled analysis of

967 patients from five prospective trials investigating
lapatinib and trastuzumab’

S. Lobl™, |, Majewski?, V. Guamen®, V, Nekljudova', E, Holmes?, E. Bria®, C. DenkenS, C. Schem,
. Sotiriou®, S. Loi®, M. Untch'®, P, Conte?, R, Bernards?, M, Piccart®, G. von Minckwitz® &
J. Baselga'!

P interaction 2= 0.189

Trastuzumab Lapatinib T+L
N=31 N=25 N=40
5 1 1

Loibl S et al. Ann Oncol 2016.



Study Design GeparPiPPa

Gepa;igﬁ PP

N=170 ET + trastuzumab + =

" cTlc-cT3 pertuzumab (PH-FDC SC) + inavolisib 22

* Informed =S
consent = HER2+ HR+ 1:1 § 3 T
n Untreated Screening " c:lészcrannl::tearnt ET + trastuzumab + -('65 2 g
early breast pertuzumab (PH-FDC SC) = &
T
*

cancer
= HER2+ HR+ Stratification factors:
* GBG vs. IBCSG
* NOvs. N+

FFPE diagnostic Blood FFPE & blood FFPE & blood
biopsy between 2" and 31
PH-FDC SC

* Qutside the protocol within GBG’s registry




ESR1 Mutationen - PFS in PALOMA3 .
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ESR1 Mutation ESR1 wild-type

m——— Fulvestrant+Palbociclib m—— Fulvestrant+Palbociclib

Median PFS, 9.4 months Median PFS, 9.5 months
{95% Cl, 5.3 to 11.1) (95% Cl, 9.2 to not estimable)

—

o

o
I

—

o

o
1

Fulvestrant+Placebo
Median PFS, 5.4 months
(95% Cl, 3.6 to 7.4}

Fulvestrant+Placebo
Median PFS, 3.6

75 months (95% CI, 2.0 to 5.5) 75 4
50
25 25

Progression-Free Survival (%)
Progression-Free Survival (%)
(%3]

HR, 0.43 (95% CI, 0.25 to 0.74); P = .002 HR, 0.49 (95% ClI, 0.35 to 0.70); P < .001
T T T T

1
0 3 6 9 12 0 3 6 9 12

Time From Random Assignment (months) Time From Random Assignment (months)
No. at risk levents) No. at risk levents)
Fulvestrant:Placebo 28 (10} 18 {11 6 (1) 3 2) 1 Fulvestrant+Placebo 92 (300 57 {18) 35 (8} 16 (3) 0
Fulvestrant+Palbociclib 63 (18) 45 7 36 (8) 22 (5) 0 Fulvestrant+Palbociclib 177 (30 142 120) 108 (13) 50 7 [

Fribbens C. et al. JCO 2016



ESR1 Mutation — Indikation fiir Therapiewechsel
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PADA — 1 Studie

1.017 Patientinnen eingeschlossen und
mit Al + Palbociclib behandelt

256 Patientinnen
weiterbehandelt
75 Abbruch

279 Patientinnen mit auftretener bESR1,,,,
unter Al + Palbociclib*

47 Patientinnen
Abbruch

\ 4
172 Patientinnen mit bESR1,, . und ohne
zeitgleiche Progression

88 Patientinnen
Fulvestrant +
Palbociclib

84 Patientinnen

Al + Palbociclib

407 Patientinnen mit
PFS-Ereignis und
ohne Nachweis von
bESR1,,,

60 Patientinnen mit
PFS-Ereignis
(zeitgleich**)

Medianes Follow-Up bei Schritt 2: 26 Monate (Bereich: 0-36); PFS-Ereignisse: N =136

Fulvestrant +

1,0 4
Medianes PFS 5,7 Monate 11,9 Monate
(95% KI) (3.9,7.5) (9.1; 13,6)
- 8 HR (95% K1) 0,63 (0,45; 0,88); P=0,007
g Statifizierte HR 0,61 (0,43; 0,86); P=0,005
]
T 06
@
E . .=
§ 0.4 H H
0 \ \
. " "
o 1 V
0.2 ' 1
H A=6,2 Monate H
0,0 v — . - . .
0 6 9 12 15 18
Patientenzahl Zeit (Monate)
Al+ Palbociclib 84 58 36 25 17 12 10
Fulvestrant+Palbociclib 88 78 58 47 33 17 12
—— Al + Palbociclib —— Fulvestrant + Palbociclib

Bidard F.C. et al. Lancet Oncology 2022



Mdm2 Genamplifikation
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Mdm2 Genamplifikation ist assoziiert mit Tumorprogression

(A) POX Primary ER,PRHERZ .
models  BAOMFS DR shoratian,
mdm2 ampl
Pray S fg;:f" TP53 bt
HER2 ampl.
prey T ERePRY dmAERZ
cfusion  HERZ+ mpified
Seid ER+PR--
TSz rew TPS3 mat
Solid RePR+ .
PT-83 iy TPS3 mut
Sola ERsPRI
PT54 i mdmZ amp!
PTCTE  CTC f:$" dmZ ampl.
{17=] G Egg_n" et ampl

(E)

mdmz gene
doss

210
[Seore 3}
=2 (Sczen 1)
=3 [Score 1}

=3 {Soore 1]

=5 (Score 2)
210

Scare 3)
5 [Soam 7}

hPOX, mma HPDX mdmes Povalue
a2 A1z 0011
BB PT-51 (w00 3]
P 14 HIMPT-52 | 44 PT-CTC (scare 3]
1B HTMPT-S3 | W8 PT-E2 (scove 2)
204 PT.54 (senem 7]

(B)

©)

(F)

% subpopulation of EpCAM”

Tumer volume {m“}

cells in mdm2*™ hROX

mdmzhme

mdm2WT

P= 0023

hPOX mdm2™¥ T WPOX mdm 24

Jo, 140

-+~ Tumor (n = 11}
=Lungin=11}

CD4T* HERZ® cMet® CD44" CD24"

(D) cxie

o
Tumer (n =9)

NPOX mamzhme
Fae —
% 100: "
§8m =
= .o
S5 ==
#

Lung {n = 9}

und pulmonalen Metastasen im PDX Model luminaler Tumoren

DFS

0os

Outcome in GeparTrio

Propartion disease-tree

§%%

csesssssaed

LuminalAcr B

+Cansored A==k
mdmZ narmal 1141450 events

'
| mamz gain 2482 avents He=F-

Logrank p = 0.0082
_| MR mdm2 gain to mdmz2 narmal = 1.80, 86% CI1 {1.16, 279), p = 0.0082
T T T T T T T T
o 2 48 Tz % 1w 144 168 192
460 368 s 18 Ll &1 3 1% Ll
52 a # il 10 ] T 3 o
Time, menths

+ Censored
| mdmz normal 731450 events
__| mdm2 galn 15/52 events
Logrank p = 0.0466
—| HR mdm2 gain to mdm2 normal = 1.76, 86% CI1{1.00, 3.04), p = 0.0485
T T T T T T T T
0 24 48 72 % 1M 144 168 182
450 380 m 200 w02 T2 a7 1% o
82 48 ] 7] 10 k3 3 o
Time, months

Wege A.K. et al. Int J of Cancer 2022



Das Molekulare Tumorboard U
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Ziele:

= |dentifikation von Veranderungen im Tumor, die fur die weitere
Behandlung relevant sein konnten

= |dentifikation von passenden Medikamenten und/oder klinischen
Studien

= Genetische Untersuchungen an Tumorproben von PADMA und
AMICA durch Next-Generation Sequencing (NGS)




Veranderte Gene AMICA Kohorte !!lm

"GBG Jahrastrafien ae

7.0 Z Z

6.5
6.0
5.5 4
5.0 H
4.5 ~
4.0
3.5 4
3.0 H
2.5 4
2.0
1.5 ~

1.0 -
0'5 | - -—l
0.0 -

PIK3CA TP53 ARID1A ESR1 BRCA2 KRAS PTEN

Il Pathogenic/Likely pathogenic

Eine automatisierte Varianten Vorklassifizierung wurde mit Hilfe der Softwareanwendung MH Guide gemaR den ACMG/AMP Richtlinien
von 2015 durchgefiihrt

Insgesamt wurden 24 wahrscheinlich pathogene bzw. pathogene Varianten in 8 Genen gefunden

Bei 65% der Falle (13 von 20) wurde eine wahrscheinlich pathogene bzw. pathogene Variante detektiert

Plel 5



Molekulares Tumorboard - Behandlungsoptionen
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Zugelassene Behandlungsoptionen fiir ~40% der untersuchten Patientinnen in der Kohorte (n =63)

Drug

Alpelisib & Fulvestrant
Olaparib

Talazoparib

Pyrotinib

Afatinib

Capivasertib

Rucaparib

Trastuzumab Deruxtecan

CvI*
Score

(=)= =) Be B e N

11l 255

Therapierbare Alterationen

* CVI = Molecular Health Clinical Variant Interpretation
(CVis) Score.

CViIs gleichen die bei einem Patienten entdeckten
Varianten mit dem aktuellen Wissen und damit verbundene
Behandlungen, Leitlinien und klinische Studien ab.

CVI Score 7 = FDA und/oder EMA Zulassung in der
Indikation

CVI Score 6 = Mindestens in einer aussagekréftigen
klinischen Studie mit einer grof3en Patientenzahl
beaobachtet und berichtet oder von der FDA und/oder EMA
fur eine andere Krebsentitat zugelassen




Fazit - Prazision auf verschiedenen Ebenen ! :":‘

GBG Jahrestreffen  sunic

= Funktionell
— Therapieansprechen - Momentum

= Zellular
— Biomarker (ER, PgR, Ki67, PD-L1, TILs — HER2 low )

= Molekular

— Keimbahnmutationen (BRCA1/2) — BRCA-P
— somatische Mutationen (PIK3CA) - GeparPippa
::> Patient:innen in molekularen Tumorboards vorstellen
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