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Biology of HSP90

Banerji U, Clin Cancer Res 2009, 15:9‐14Hananhan D, Cell 2000,100:57‐70



Multiparameter evolution of NVP-AUY922
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Starting point
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CCT018159
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5‐amides
Potency breakthrough

VER‐49009
FP IC50 = 25nM

Solubiliser, isoxazole
Cell potency
VER‐51047
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Development candidate
PK/PD, xenograft efficacy
NVP‐AUY922/VER‐52296

FP IC50 = 9nMGI 50 = 6 μM GI 50 = 0.26 μM GI 50 = 0.083 μM GI 50 = 0.014 μMGI 50 = 6 μMGI 50 = 6 μM GI 50 = 0.26 μMGI 50 = 0.26 μM GI 50 = 0.083 μMGI 50 = 0.083 μM GI 50 = 0.014 μMGI 50 = 0.014 μM50
GI50 = 6000nM

50
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50
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Brough et al J Med Chem 51 196‐218 2008GI in HCT116 colon cell lineGI50 in HCT116 colon cell line gGI
50

in HCT116 colon cell line50



Discovery of AUY922

•Causes xenograft growth inhibition 
•Achieves levels in tumour > plasma

Cancer Research 2008 68:2850 60

•Achieves modulation of Proof of 
Mechanism PD biomarkers

Cancer Research 2008, 68:2850‐60



Safety- DLTs in phase I study AUY922

Dose, mg/m2 (n)

Drug-related AE  
n (%)

Grades 2 
(n=3)

4 
(n=4)

8  
(n=4)

16 
(n=7)

22 
(n=12)

28 
(n=8)

40  
(n=16)

54  
(n=19)

70 
(n=28)

Total 
(N=101)

Diarrhoea All
3–4

1 (33)
0

0
0

0
0

1 (14)
0

2 (17)
0

5 (63)
2 (25)

13 (81)
1 (6)

14 (74)
1 (5)

23 (82)
1 (4)

59 (58)
5 (5)

Nausea All
3–4

0
0

0
0

1 (25)
0

3 (43)
0

1 (8)
0

5 (63)
0

9 (56)
0

8 (42)
0

11 (39)
0

38 (38)
0

Fatigue All
3 4

0
0

0
0

2 (50)
0

3 (43)
0

2 (17)
0

4 (50)
0

5 (31)
1 (6)

7 (37)
0

8 (29)
0

31 (31)
1 (1)3–4 0 0 0 0 0 0 1 (6) 0 0 1 (1)

Vomiting All
3–4

1 (33)
0

0
0

1 (25)
0

2 (29)
0

0
0

2 (25)
1 (13)

5 (31)
0

5 (26)
0

5 (18)
1 (4)

21 (21)
2 (2)

Asthenia All 0 0 1 (25) 0 1 (8) 2 (25) 3 (19) 3 (16) 2 (7) 12 (12)
3–4 0 0

( )
0 0

( )
0

( )
1(13)

( )
0

( )
1 (5)

( )
0

( )
2 (2)

Anorexia All
3–4

0
0

0
0

0
0

0
0

1 (8)
0

2 (25)
1 (13)

3 (19)
1 (8)

4 (21)
0

1 (4)
0

11 (11)
2 (2)

Anemia All
3–4

0
0

0
0

0
0

1 (14)
0

0
0

1 (13)
0

3 (19)
0

3 (16)
0

3 (11)
0

11 (11)
0

Visual 
symptoms

All
3–4

0
0

0
0

0
0

0
0

0
0

0
0

4 (25)
0

15 (79)
0

25 (89)
2 (7)

44 (44)
2 (2)( ) ( )

Samuel TA J Clin Oncol 2010, 28,15s; Abst 2528



Safety- DLTs in phase I study  AUY922

Patients
Dose received

No of infusions Original patient Specific eventPatients No. of infusions 
(study day) diagnosis Specific event 

1 22 mg/m2

3 infusions (day 15) Liposarcoma Atrial flutter/fibrillation (grade 3) 

2 40 mg/m2

2 infusions (day 14) Colon cancer Anorexia and fatigue (both grade 3)*

3 40 mg/m2

1 infusion (day 2) Breast cancer Diarrhea (grade 3)1 infusion (day 2) (g )

4 54 mg/m2

3 infusions (day 16) Colon cancer Asthenia (grade 3)†

54 mg/m2
5 54 mg/m

1 infusion (day 2) Ovarian cancer Diarrhea (grade 3)

6 70 mg/m2

3 infusions (day 16) Esophageal cancer Visual symptoms (grade 3)

7 70 mg/m2

3 infusions (day 19) Esophageal cancer Visual symptoms (grade 3)

8 70 mg/m2

3 infusions (day 16) Colon cancer Diarrhea (grade 3)3 infusions (day 16) (g )

Samuel TA J Clin Oncol 2010, 28,15s; Abst 2528



Pharmacokinetics- AUY922
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• Trough plasma concentration at 54 and 70 mg/m2 greater than efficacious 
average concentration (Cav) in mouse model

Samuel TA J Clin Oncol 2010, 28,15s; Abst 2528

• Terminal half-life = 120 h at 70 mg/m2



Pharmacodynamics- AUY922

AUY922 70mg/m2  ER+ breast cancer

PMBCs

archival post‐dose

H score = 100 H score = 195

In surrogate tissue PMBCs, HSP70 is 
induced in a dose-dependent manner  
from dose levels 4–40 mg/m2, followed by 

HSP70 is induced post-treatment in a tumor 
biopsy from an ER+ breast cancer patient

saturation

Samuel TA J Clin Oncol 2010, 28,15s; Abst 2528



Pharmacodynamic Changes AUY922
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Samuel TA J Clin Oncol 2010, 28,15s; Abst 2528



AUY922 and Breast Cancer

Client proteinsp

HER‐2
ER
AKT

Breast Cancer Res 2008,10(2):R33



AUY922 and Breast Cancer

EJC 2010, 46:678‐684



AUY922 and Breast Cancer
Zr89-Trastuzumab PER imaging

Lesion 1es o
SUV pre 5.84
SUV post 3.44p
∆ SUV - 41%

Courtesy Dr Schroder and Prof DeVries 



AUY922 and Breast CancerAUY922 and Breast Cancer

b f ( )BT‐474 breast cancer xenografts (HER2+, ER+)



AUY922 and Breast Cancer

Phase Ib/II study, AUY922 in combination with trastuzumab in 

MTD and/or
Phase Ib Phase II

2nd‐ and 3rd‐line HER2+ breast cancer

MTD and/or 
RPTD defined

AUY922 + trastuzumab
n=12 patients

AUY922 + trastuzumab
n=40 patients

Phase Ib part: primary endpoint MTD and/or RPTD
: Secondary Endpoint PK/PD

Phase II part : primary endpoint ORR
S d d i t OS PFS f t:Secondary endpoints: OS; PFS; safety



AUY922 and Lung Cancer

Client proteins

Mutant EGFRMutant EGFR
AKT
CRAF
?ALK

Cancer Res 2005,65:6401‐8



AUY922 and Lung CancerAUY922 and Lung Cancer

EGFR mut EGFR wt/Kras wtKras mut ALK4 positive

• Primary Objective: 
– To estimate efficacy for each study strata at 18 weeks as assessed byTo estimate efficacy for each study strata at 18 weeks as assessed by 

RECIST
• Key Secondary Objectives: 

– Overall survival (OS); Progression free survival (PFS); Safety and 
tolerability of AUY922 in NSCLC patients

• All patients receive AUY922: 70 mg/m2 as i v infusion once per weekAll patients receive AUY922:  70 mg/m as i.v. infusion, once per week



AUY922 and Gastric Cancer

Client protein
Nakajima et al Cancer 1999,85:1894‐902

HER‐2
c‐MET

AUY922 70 mg/m2

i.v. infusion, once per week PD after 1st‐line 
treatment for 
metastatic/recurre

Docetaxel 75 mg/m2, i.v., once every 3 weeks   
OR
Irinotecan 350 mg/m2, i.v., once every 3 weeks 

nt gastric cancer.
Approximately 
120 patients 



ConclusionsConclusions

AUY922 i i li i l d ti• AUY922 is a resorcinylic isoxozole second generation 
HSP90 inhibitor

• The recommended phase II dose is 70mg/m2/week IVThe recommended phase II dose is 70mg/m2/week IV
• It has shown manageable toxicity and has achieved 

plasma levels that have been shown to be efficacious 
in pre clinical modelsin pre-clinical models

• It has shown proof of mechanism biomarker 
modulation in normal tissue and tumourodu a o o a ssue a d u ou

• Early clinical efficacy as a single agent demonstrated
• Phase I combination trials ongoing
• An exciting time for the HSP90 inhibitors as more 

results of trials of HSP90 inhibitors are announced 
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