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Das tripelnegative / basale Mammakarzinom
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Definition des basalen Mammakarzinoms
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Charakteristika das tripelnegativen Mamma-
karzinoms

basal Her-2+[ER- LumA LumB p-Wert
Stadium:
> | 24 % 28% 44 % 39% 0,06
> |l 62 % 53% 47 % 54% 0,06
> -1V 13% 19% 9% 6 % 0,06
Nodalstatus
» nodal- 41 % 56% 34% 47 % 0,04
positiv
Histologie:
> invasiv- 84 % 94 % 70% 79% <0,001
duktal
» invasiv- — - 12% 7% <0,001
lobular
» gemischt 6 % 6% 9% 12% <0,001
Grad lll 84 % 75% 31% 31% <0,001
C. Liedtke

UKM Mod. nach: Carey et al., JAMA 2006



Assoziation zwischen basalem Phanotyp und
BRCA1-Mutationen
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C. Liedtke Van’t Veer et al., Nature 2002
UKM Sorlie T et al., PNAS 2003



Prognose des tripelnegativen Mammakarzinoms
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Ansprechen des tripelnegativen Mammakarzinoms
auf neoadjuvante Chemotherapie

pCR Rates

All Patients TNBC Non-TNBC
Regimens No. % No. % No. % Differences 95% Cl P
FACt/FECH/ACS (n = 308) 25 8 14 20 11 b 0.15 0.06 0 0.25 .0001
TFAC|/TFECY {n = 588) 112 19 35 28 77 17 0.11 003100.20 0072
Single-agent taxane# (n = 58) 3 b 2 1 0.10 -0.07100.27 82
Other"* (n = 164) 15 9 6 14 9 ] 0.06 -0.05100.18 33
Total (n = 1,118) 163 15 57 9 153 103102.26 034

Abbreviations: pCR, pathologic complete response; TNBC, triple-negative breast cancer; FAC, fluorouracil, doxorubicin, and cyclophosphamide; FEC, fluorouracil,
epirubicin, and cyclophosphamide; AC, doxorubicin and cyclophosphamide; TFAC, weekly/once every 3 weeks paclitaxel/docetaxel followed by fluorouraci,
doxorubicin, and cyclophosphamide; TFEC, weekly/once every 3 weeks paclitaxel/docetaxel followed by fluorouracil, epirubicin, and cyclophosphamide.

"Cox regression model.

tn = 241: mean cycles = 4.3 {range, 2-8).

tn = 15, mean cycles = 5.3 frange, 4.0-6.0).

§n = b2, mean cycles = 4.1 (range 2.0-15.0).

In = 471, mean cycles = 11.7 (range, 3.0-18.0].

In = 117, mean cycles = 13.9 (range, 4.0-18.0).

#Single-agent paclitaxel, weekly/three-weekly paclitaxel (n = 40), 6.6 (2.0-20.0); single-agent docetaxel, weekly/three-weekly docetaxel (n = 18), 4.6 (3.0-12.0).
“Other, other regimes, n = 164, mean cycles = 6.1 (range, 2.0-18.0).

C. Liedtke
UKM Liedtke et al. JCO 2008



Prognose und Chemotherapieansprechen beim
tripelnegativen Mammakarzinom

Path. Komplettremssion

1.0 =3 = CHEMOSENSIBEL
%i e QS%L}P: 24 @ Non-TNBC
c 09- _""‘-i....'g.ét% - - — TNBC
m ) A 880/:".} Amy .
% =+=, Residualtumor
= 0.8 \ b 000 ﬁ""f CHEMORESISTENT
Q 1 ..-.
2 07 ). '-,
E 68% Ly .
8 0.6 - L-l-l ** Non-TNBC
Q .
& kﬁ/ L..
0.5 L
TNBC
04 | | | | | |
1 2 3 4 b 6 7
Zeit (Jahre nach Primaroperation)
C. Liedtke

UKM Liedtke et al. JCO 2008



Prognose und Chemotherapieansprechen beim
tripelnegativen Mammakarzinom
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Prognose und Chemotherapieansprechen beim
tripelnegativen Mammakarzinom
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Prognose und Chemotherapieansprechen beim
tripelnegativen Mammakarzinom
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Prognose und Chemotherapieansprechen beim
tripelnegativen Mammakarzinom
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Korrelation zwischen Tumorgrading und
Ansprechen auf neoadjuvante Chemotherapie

Genomic Grade Index (GG)

C. Liedtke
UKM

T - 3
E - . i .
5 H . ER negative
> : : % HER2 normal
Path. kleiner maBiger groBer
Komplett- Rest- Rest- Rest-
remission tumor tumor tumor
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Differentielle Genexpressionsanalyse fur das
tripelnegative Mammakarzinom

Probe set Gensymbol Quotient p-Wert FDR-Wert

1 202035_s_at | SFRP1 | 4,7 6,68E-14  <0.0001
2 205044 at GABRP 4.1 4.80E-14  <0.0001
3 204259 at MMP7 3,7 6,94E-14  <0.0001

TNBC -
(n=27) 4 206392 s at RARREST 3.2 1,84E-11 <0.001
\75 5 221872 at RARREST 3.1 6,80E-11 <0.001
X 6 220625 s at ELF5 3.0 130E-14  <0.0001

non-TNBC -
(n=105) 7  202036_s_at | SFRP1 | 2.8 6,22E-14  <0.0001
-~ 8 213680 at KRT6B 27 1,86E-10 <0.001
: 9 206391 at RARRES1 2.6 2 89E-10 <0.001
SIS 0 02037 < ot | sFRP1| 26  6,03E-13  <0.0001

S a ; , - <0.

U133A —
11 210933 s at FSCNT1 2.6 6,36E-12 <0.001
12 204304 s at PROMH 2.6 4.65E-11 <0.001
13 205029 s at FABP7 2.4 3,62E-08 <0.01
14 202859 x at IL8 2.4 3.81E-07 <0.01
15 220559 at EN1 2.4 3.82E-10 <0.001

C. Liedtke

UKM Liedtke et al., SABCS 2009



Die Bedeutung der SFRP-1-Expression beim
tripelnegativen Mammakarzinom

In vivo: Expression von SFRP-1 bei Patientinnen mit
tripelnegativem Mammakarzinom

= verbesserte Prognose = gesteigerte Chemosensitivitat
(d.h. signifikant erhohtes fern- gegenuber anthrazyklin-
metastasenfreies Uberleben) taxanhaltiger Chemotherapie

v v

In vitro: si-RNA-vermittelter SFRP-1-Knockdown von
MDA-MB-468-Zelllinien

= gesteigerte Zellproliferation = verminderte Chemosensitivitat
[ sFRP-1klo
B Kontrolle

C. Liedtke ‘ 2 UDMSO 1 pM > 1uM Paclitaxel

UKM Liedtke et al., SABCS 2009



Prognose und Chemotherapieansprechen beim
tripelnegativen Mammakarzinom

1.0 gy
&l_... o fpai | Ziel 1z
c 09- Teus, 94% Identifikation der Patienten
g "\ 88%“'1..,_._ mit Response
2 - \‘ -“'i =y
g 08 ) PP =.0001 | Zia] Dt |
3074 ' - || Optimierung herkdmmlicher
= 68%)| * - Chemotherapien
8 0.6 R -l.:
Q Ziel 3
O 05 - Entwicklung neuer (geziel-
ter) Therapien.
04 | | | | | |
1 2 3 4 b 6 7
Zeit (Jahre nach Primaroperation)
C. Liedtke

UKM Liedtke et al. JCO 2008



Ansprechraten platinhaltiger Chemotherapie beim

tripelnegativen Mammakarzinom

Setting

Neoadjuvant
Neoadjuvant

Neoadjuvant

Neoadjuvant
Neoadjuvant

Regimen

4x cisplatin q3w
4 cisplatin g3w

4x epirubicin/cisplatin/5-FU —
3x paclitaxel qlw

4 cisplatin/bevacizumab q3w

8 cisplatin/ epirubicin/paclitaxel

Efficacy

pCR rate: 72%
pCR rate: 22%

pCR rate: 40%; ORR: 86%

Response rate” 36%
pCR rate: 62%

Comments

40% cT1 tumors, 70% cNO

Higher efficacy of cisplatin in
patients with low BRCAI
mRNA andf/or BRCA1
methylation [75]

5-year DFS of 90% (pCR) versus

Neoadjuvante Platin-Monotherapie
- BRCA-1 assoziiertes Mammakarzinom
- Tripelnegatives Mammakarzinom

- pCR /2%
- pCR 22%

pCR)

e 8.1 cm
arboplatin versus
oup

- patients had no
rse survival in
better 6-month

Patients n
Monotherapy
Proven BR(CAI mutation N =25 [127]
Any TNBC N =28 [128]
Combination
TNBC with LABC N =30 [129]
TNBC with LABC N =55 [130]
TNBC with LABC N =74 [131]
TNBC with
TNBC with
Any
TNBC) [134]
Any N=106 (n=36
TNBC) [135]
Any N=33(n=068
total) [136]
TNBC N = 44 [137]

Metastatic (first and
second line)

Metastatic (60% first

line)

Metastatic (~60%
first line)

carboplatin

Mostly paclitaxel/carboplatin or
cisplatin

Irinotecan/carboplatin (part of
study with cetuximab)

Gemcitabine/carboplatin (AUC2,
d1/8) (part of study with
PARP inhibitor)

versus 31% (TNBC
versus non-TNBC)
(P=0.3)

ORR: TNBC 37.5%, overall
39%

ORR: TNBC 30%, HR+ 31%

ORR 16%

PFS in TNBC

Median PFS—TNBC versus
HR+: 6.2 versus 9.1 months
0OS8; TNBC versus others: 21
versus 56 months

Median PFS—TNBC versus non-
TNBC: 5.1 versus 4.1
months

Median PFS 3.3 months, 0§ 5.7
months

TNBC, triple-negative breast cancer; pCR, pathological complete response; mRNA, messenger RNA; LABC, locally advanced breast cancer; 5-FU, 5-fluorouracil; ORR, overall response rate; G-CSF, granulocyte
colony-stimulating factor; DFS, disease-free survival; N, neoadjuvant; M, metastatic; CR, clinical response; PFS, progression-free survival; OS, overall survival; PARP, poly-ADP-ribose-polymerase; AUC, area
under the curve; g3w, every 3 weeks; qlw, weekly.

*Response according to the Miller-Payne classification [138].

C. Liedtke

UKM

Gluz, Liedtke et al., Ann Onc (in press)



TBCRC* 001 — Cetuximab + Carboplatin beim
tripelnegativen MBC

Cetuximab
+ Carboplatin

/ Cetuximab = PD »

Dosierung:
— Cetuximab (400mg/m2) loading dose,
dann 250mg/m2 wochentlich
— Carboplatin AUC 2 woéchentlich (3 von 4 Wochen)

Cetuximab * Translational Breast
+ Carboplatin Cancer Research
Consortium

C. Liedtke
UKM Carey et al., JCO 2008



TBCRC 001 — Cetuximab + Carboplatin beim

tripelnegativen MBC

Arm 1a Arm 1b Arm 2
Cetuximab Cetux Cetux + Carbo
- Cetux + Carbo
N=31 N=24 N=71

Komplettansprechen o
(complete response, CR) 0 0 1(1.4%)
Partielles Ansprechen o o o
(partial response, PR)’ 2 (6%) 4 (17%) 11 (15%)
Krankheitsstabilisierung o o o
(stable disease, SD) 5 (16%) 6 (25%) 16 (23%)
Krankheitsprogression o o o
(progressive disease, PD) 24 (77%) 12.(50%) 37 (52%)
Objektives Ansprechrate o o o
(objective response rate, ORR) 6% 17% 17%
Klinische Benefitrate 1 o o o
(clinical benefit rate, CBR) 10% 25% 31%

*CB = PR oder SD (>24 Wochen)

C. Liedtke
UKM

Carey et al. Proc ASCO 2008



Prognose und Chemotherapieansprechen beim
tripelnegativen Mammakarzinom
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Neue gezielte Therapien mit potentieller Indikation
beim tripelnegativen Mammakarzinom

Angiogenesehemmer
- bevacizumab (Avastin®)
- pazopanib

HSP-90-Inhibitoren

C. Liedtke
UKM

PARP-Hemmer
- BSI-201
- olaparib

mTor-Hemmer
- RAD-001

Multityrosinkinaseinhibitoren
- sunitinib (Sutent®)

- sorafenib

- dasatinib (Sprycel®)

EGFR-Inhibitoren
- cetuximab

- erlotinib

- gefitinib



TBCRC 001 — Cetuximab + Carboplatin beim

tripelnegativen MBC

Arm 1a Arm 1b Arm 2
Cetuximab Cetux Cetux + Carbo
- Cetux + Carbo
N=31 N=24 N=71
Komplettansprechen o
(complete response, CR) 0 0 1(1.4%)
Partielles Ansprechen o o o
(partial response, PR)’ 2 (6%) 4 (17%) 11 (15%)
Krankheitsstabilisierung o o o
(stable disease, SD) 5 (16%) 6 (25%) 16 (23%)
Krankheitsprogression o o o
(progressive disease, PD) 24 (77%) 12 (50%) 37 (52%)
Objektives Ansprechrate o o o
(objective response rate, ORR) 6% 17% 17%
Klinische Benefitrate ' o o o
(clinical benefit rate, CBR) 10% 25% 31%
*CB = PR oder SD (>24 Wochen)
C. Liedtke
UKM Carey et al. Proc ASCO 2008



BSI-201 — PARP*-Inhibitor mit Wirksamkeit beim
tripelnegativen Mammakarzinom

PARP1is Upregulated in TNBC

Gene expression profiling showed that PARP1 was significantly
upregulated in the majority of triple negative breast cancers (n = 50)

PARP1mRNA

{Red Fluorescence Linds Mormalized to §-G

C. Liedtke
UKM O‘Shaughnessy et al., ASCO 2009



Verlangertes PFS und OS durch BSI-201 beim
tripelnegativen MBC

Progression-Free Survival p < 0,0001
HR 0,34 (95%KI 0,20 — 0,59)

B51-201 + Gem/Carbo (n= 57
GemiCarbo (n = 59)
Madian PEFS =7 1 m

Median PFS = 3.3 months

Overall Survival

GemiCarbo (n = 59)

Median OS5 = 5.7 months

oo
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PARP1-Hemmung mit Wirkung beim hereditaren
Mammakarzinom

PARP-Hemmer
/ DNA-Reparatur-Mechanismen l \

B -1/-2
T

Mutation

N

C. Liedtke
UKM



Olaparib - Effektive PARP-Inhibition beim BRCA-1/-2-
positiven Mammakarzinom

C. Liedtke
UKM

800mg/die 200mg/die
(N=27) (N=27)

Komplettansprechen
(complete response, CR)
Partielles Ansprechen
(partial response, PR)’
Objektives Ansprechrate
(objective response rate, ORR)

1 (4%) 0

10 (39%)  6(25%)

11 (42%)  6(25%)

Tutt et al., Proc ASCO 2009



ECOG-E2100 — First-line Paclitaxel +/- Bevacizumab
beim fortgeschrittenen Mammakarzinom

Progressionsfreies

C. Liedtke
UKM

Uberleben

1.0 Unabhangiges Investigator
Review Assessment
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Gray et al., JCO 2009



ECOG-E2100 — First-line Paclitaxel +/- Bevacizumab
beim fortgeschrittenen Mammakarzinom

® |RF-assessed

Total Total O Investigator-assessed
Characteristic n HR (95% CI) n HR (95% CI)
Overall 0.54 (0.44 to 0.67) 0.48 (0.40 to 0.59)
Age (years)
<40 59 0.54(0.26to 1.09) 59 0.56 (0.29 to 1.07) r
40-64 4%  051(039100.66) 4%  0.42(0.33t0 0.53) ———
<65 167 0.67 (0.42 to 1.05) 167 0.69 (0.46 to 1.03)
No. of metastatic sites :
<3 514 0.53 (0.41 to 0.69) 514 0.45 (0.36 to 0.57) —e—ro—
>3 208 0.56 (0.38 to 0.81) 208 0.54(0.39 to 0.75) —_—
Disease-free interval {months) |
< 24 months 296 0.58(0.42 10 0.79) 296 0.50(0.38 to 0.67) ——
> 24 months 426 0.50(0.38 to 0.67) 426 0.46 {0.35 to 0.59) —e—
ER status '
ER+ 46  0.59(0.44100.78) 446 0.47 (0.36 to 0.61) —_—
ER- 265  0.44(0.311t00.61) 265 0.44(0.33 t0 0.59) ——
Measurable disease at baseline :
Ye_s 172 0.66 50.51 10 (].85! ﬂﬂZ 0.59 10.4? t0 0.75) )
ER/PR/HER-2 combined
Negative 237 049(034w070) 232 045{0.33to0.61) S E—
All athers 490  057(044t0075) 490 049(0.39t00.63) ——
I
1.0
-+ P
PAC/BEV Better PAC Better
Metastatic/recurrence hormone therapy |
Yes 262 0.53(0.37 0 0.77) 262 0.43(0.31to 0.60) —t—
No 460 0.55 (0.43 t0 0.72) 460 0.51(0.41 to 0.65) —'ﬁ'—
ER/PR/HER-2 combined i
Negative 232 0.49(0.34 10 0.70) 232 0.45(0.33 t0 0.61) —_—
All others 490 0.57 (0.44 to 0.75) 490 0.49 (0.39 to 0.63) —é—.—
Bone disease only i
Yes 63 0.28 (0.10to 0.79) 63 0.42 (0.19 to 0.93) St
No 658 0.58 (0.46 t0 0.72) 658 0.49 (0.40 to 0.60) —é—o—

1.0
PAC/BEV Better  PAC Better

F 9

C. Liedtke
UKM Gray et al., JCO 2009



Pazopanib als neue antiangiogenetische Substanz
Therapie des Mammakarzinoms

NH,
q. : L .
Y "1 Pazopanib
L
! 5 _'- L‘\Lﬂ- N{’l\N T e

Hemmung von:

- VEGFR-1, -2 and -3
- C-kit

- PDGF-R

C. Liedtke
UKM



Pazopanib als neue antiangiogenetische Substanz
Therapie des Mammakarzinoms

Maximale Verkleinerung der target-Lasion
nach 12 Wochen Behandlung

Lapatinib 1500 mg/Tag = Lapatinib 1000 mg/Tag
+ Pazopanib 400 mg/Tag
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C. Liedtke
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Uberexpression von ,,drug targets* beim tripel-
negativen Mammakarzinom

Name p-values
Glutathione S-transferase pi*(GSTpi) 0
Phosphoserine aminotransgrase 1 1.01E-13
Phospholipase A2, group |VANO“C, l.donandan , — 1.45E-11
Annexin Af ~ | Clomipramine (Anafranil) | 1.59E-11
Interferon (alpha, beta and omega) receptor 2 3.26E-11
Epidermal growth factor receptor (erythroblastic leukemia viral (v-erb-b)

oncogene homolog, avian) 3.57E-10
Plasminogen activator, urcyfn 4.21E-10

Caspase 1, apoptosis-y@ted cysteine peptidase (interleukin 1, beta, convertase) 1.29E-09

CD1a molecule / 3.70E-08

Steroid-5-alpha-reductase, alpha polypeptide 1 (3-oxo-5 alpha-steroid delta 4-

dehydrogenase alpha 1) 7.12E-08

Fas (TNF receptor superfamily, member 6) 7.93E-08

Membrane-spanning 4-domains, subfamily A, member 1 9.09E-08

5'-nucleotidase, cytosolic Il 1.25E-07
C. Liedtke

UKM Liedtke et al., SABCS 2008



In-vitro-Proliferationshemmung von Mamma-
karzinomzelllinien durch Clomipramin

3000 1 . _
] GSTpi mMRNA expression
2000 = Non-TNBC (probeset 200824 _at)
1000 T m TNBC in 19 human breast
(cancer) cell lines
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C. Liedtke

UKM Liedtke et al., SABCS 2008
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