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Pandolfi P. N Engl J Med 2004;351:2337-2338

Resistance to Trastuzumab Due to PTEN Deficiency
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Lapatinib 1250 mg p.o. tägl. + 
Capecitabin 2000 mg/m2/Tag 
p.o., Tage 1-14, alle 3 Wochen

Lapatinib 1250 mg p.o. tägl. + 
Capecitabin 2000 mg/m2/Tag 
p.o., Tage 1-14, alle 3 Wochen

Capecitabin 2500 mg/m2/Tag p.o. 
Tage 1-14, alle 3 Wochen
Capecitabin 2500 mg/m2/Tag p.o. 
Tage 1-14, alle 3 Wochen

� HER2-positiver metastasierter
Brustkrebs oder lokal
fortgeschrittene Erkrankung

� Vorbehandlung mit
Anthracyclin, Taxanen und 
Trastuzumab*

� Keine Vorbehandlung mit
Capecitabin

� Aktueller Krankheitsprogress

� HER2-positiver metastasierter
Brustkrebs oder lokal
fortgeschrittene Erkrankung

� Vorbehandlung mit
Anthracyclin, Taxanen und 
Trastuzumab*

� Keine Vorbehandlung mit
Capecitabin

� Aktueller Krankheitsprogress

(n = 528)(n = 528)
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Geyer et al, NEJM 2006; 355: 2733-43

* Trastuzumab musste in der metastasierten
Situation verabreicht worden sein
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Cameron D et al, ASCO 2007Update 2007, Ergebnisse von
399 randomisierten Patientinnen
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PTEN

TSC2

TSC1

mTOR

Cell Growth           & 
Proliferation

Angiogenesis

Protein Synthesis

Bioenergetics

Akt

PI3K ER
Abl

Ras

Ras

EGF
IGF

Nutrients

VEGF

Growth 
Signaling

Cancer Cell
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Karapetis C et al. N Engl J Med 2008;359:1757-1765

Panel A shows results for patients with mutated K-
ras tumors, and Panel B for patients with wild-type
K-ras tumors. Cetuximab as compared with best 
supportive care alone was associated with
improved overall survival among patients with wild-
type K-ras tumors but not among those with
mutated K-ras tumors. The difference in treatment
effect according to mutation status was significant
(test for interaction, P=0.01).
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Copyright ©  American Society of Clinical Oncology

Yang, C.-H. et al. J Clin Oncol; 26:2745-2753 2008
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Reproduced with permission from Linehan: J Urol. 2003;170:2163

Type
Frequency

Gene

Clear cell
75%
VHL

Papillary type 1
5%

c-Met

Papillary type 2
10%
FH

Chromophobe
5%

BHD

Oncocytoma
5%

BHD

BHD=Birt-Hogg-Dube; FH=fumarate hydratase; VHL=Von Hippel Lindau
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mTOR

Cell Growth      & 
Proliferation

Angiogenesis

Protein Synthesis

Akt

Growth Factor
mAb

TKI

Bioenergetics
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1. Motzer RJ, et al. New Engl J Med 2007;356:115–24
2. Escudier B, et al. Lancet 2007;370:2103–11
3. Hudes G, et al. New Engl J Med 2007;356:2271–81
4. Escudier B, et al. New Engl J Med 2007;356:125–34
5. Motzer RJ, et al. Lancet 2008; 372:309-317

ASCO 2009: Abstr. 278, Motzer RJ, et al. Updated Dat a

*statistically significant difference vs comparator arm (p<0.001) †statistically significant difference vs
IFN alone (p<0.01) 
ORR = objective response rate; PFS = progression-fr ee survival
OS = overall survival
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Everolimus  (n = 277)
Placebo  (n = 139)

Hazard ratio = 0.33
95 % CI [0.25, 0.43]

Median PFS
Everolimus: 4.90 mo
Placebo: 1.87 mo

Log rank P value = <0.001

Patients at risk
Everolimus
Placebo

277 192 115 51 26 10 1 0
139 47 15 6 2 0 0 0

> 25 %

>���(��� ��������������� ������������%����� F)����)��
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