
ASH 2010, Orlando, FL, USA	 Abstract number ####

Hsp90 Background
•	 Hsp90 is a chaperone protein that controls the folding and processing of proteins that drive tumor 

development and progression

•	 �Hsp90 clients include many proteins that play a critical role in tumor pathophysiology such as EGFR,  
HER2, c-MET, AKT, BCR-ABL, RAF, CDK4, c-KIT, FLT3, and VEGFR

•	 �Degradation of client proteins allows for simultaneous targeting  
of multiple oncogenic signaling pathways

•	 �Kinase client proteins are generally dependent on Hsp90 regardless  
of mutatational status - wild type, TKI-sensitive, TKI-resistant – which creates potential for use  
in multiple settings

Hsp90 Central to Driving Cancer Cell Growth

STA-9090 Background
•	 �STA-9090 is a potent, second-generation, small-molecule Hsp90 inhibitor, with a chemical structure  

unrelated to the first-generation, ansamycin family of Hsp90 inhibitors (e.g., 17-AAG or IPI-504) 

•	 �STA-9090 induces the loss of Hsp90 client proteins that are important in hematologic cancers, including  
BCR-ABL, c-KIT, FLT3, WT1, and JAK2 

•	 �In preclinical studies, STA-9090 has shown potency up to 100 times greater than the first-generation  
Hsp90 inhibitors as well as activity against a wider range of kinases 

•	 �In in vitro and in vivo models, STA-9090 has shown potent activity against a broad range of leukemias, 
lymphomas, and multiple myeloma

Hsp90 Chaperoning Cycle

 Study Design
•	 Phase 1, open-label, dose-escalation clinical trial

•	 �Eligible subjects had acute myeloid leukemia (AML), advanced myelodysplastic syndrome (MDS), chronic 
myelogenous leukemia (CML), and myeloproliferative neoplasms (MPN) that had relapsed or were refractory  
to standard therapy.

•	 �STA-9090 was administered over a 1 hour infusion, twice weekly for four weeks (a 4-week cycle)

•	 �Serial pharmacokinetic (PK) samples were collected pre-dose, 0.5, 1, 1.5, 2, 4, 6, 8, and 24 hours post-dose  
on study days 1 and 22, and pre-dose and 1 hour at all other visits in cycle 1.  

•	 Plasma samples were collected for HSP70 protein analysis.

•	 ��An adaptive dose escalation scheme was used to determine dose escalation.  The method uses of all the dose 
limiting toxicity (DLT) information available at the time of each dose assignment

»» The starting dose administered was 14 mg/m2

»» �Initially a minimum of 2 evaluable subjects per cohort were enrolled.  After the first DLT was observed,  
a minimum of 3 evaluable subjects per cohort were enrolled

»» �Enrollment was planned to continue until the adaptive model recommended doses that change by  
≤ 10% for 3 consecutive dose cohorts or until a total of 24 evaluable subjects are enrolled

•	 At the dose level of 110 mg/m2, two cohorts of 3 subjects each were completed.  While there was only one 
defined DLT per cohort and the model recommended continuing dose escalation, it was noted that 5 subjects 
missed several (2-7) doses and one subject had a dose delay due to elevated LFTs

»» Therefore, rather than escalating, the next dosing cohort continued at 90 mg/m2

»» Enrollment is currently continuing at this dose level

•	 Data cut-off date is September 10, 2010; 2 subjects were on-treatment at this time

Demographic and Baseline Status
14-30 mg/m2

(n=11)
70-90 mg/m2

(n=4)
110 mg/m2

(n=9)
Total 

(n=24)
Age

Median 53 57 70 64
Sex

Male
Female

9 (82%)
2 (18%)

0
4 (100%)

5 (56%)
4 (44%)

14 (58%)
10 (42%)

Race
White/ 
Caucasian

11 (100%) 4 (100%) 9 (100%) 24 (100%)

Ethnicity
Hispanic or  
Latino
Not Hispanic  
or Latino

4 (36%)

7 (64%)

2 (50%)

2 (50%)

1 (11%)

8 (89%)

 

7 (29%)

17 (71%)
ECOG Status

0
1
2
unknown

2 (18%)
7 (64%)
1 (9%)
1 (9%)

2 (50%)
2 (50%)

-
-

5 (56%)
4 (44%)

-
-

9 (38%)
13 (54%)
1 (4%)
1 (4%)

Primary Cancer 
Type

AML
CML
MDS
Chronic  
Myelo- 
proliferative 
Dxs

3 (27%)
5 (46%)
2 (18%)

1 (9%)

-
-

1 (25%)

3 (75%)

5 (56%)
3 (33%)
1 (11%)

-

8 (33%)
8 (33%)
4 (17%)

4 (17%)

•	 Patients had received a median of 2 (range, 0-9) prior treatment regimens

•	 �Of the 23 subjects who had prior therapy, 14 (61%) had stopped their most recent therapy due to treatment 
failure, lack of response, or disease progression. Three (13%) had stopped their most recent therapy due 
to intolerance or toxicity. Five (22%) stopped when the prior treatment was complete, and 1 (4%) stopped 
because the medication was no longer available

Summary of Adverse Events  
Number of subjects 
(%)

14-30mg/m2 
(n=11)

70-90 mg/m2 
(n=4)

110 mg/m2 
(n=9)

Total 
(n=24)

Any AE 11 (100) 4 (100) 9 (100) 24 (100)
Any related AE 9 (82) 4 (100) 9 (100) 22 (92)
Any ≥ Grade 3 AE 6 (55) 3 (75) 6 (67) 15 (63)
Any SAE 6 (55) 1 (25) 5 (56) 12 (50)
Any DLT 1 (9) – 2 (22) 3 (13)
AEs leading to 
treatment  
discontinuation

3 (27) 1 (25) 3 (33) 7 (29)

AEs with an  
outcome of death 3 (27) – 2 (22) 5 (21)

Most Common Adverse Events (≥15% of all subjects)
Number of Subjects 
(%)

14-30 mg/m2 
(n=11)

70-90 mg/m2 
(n=4)

110  mg/m2 
(n=9)

Total 
(n=24)

Diarrhea 7 (64) 4 (100) 8 (89) 19 (79)
Fatigue 5 (46) 3 (75) 5 (56) 13 (54)
Nausea 5 (46) 3 (75) 2 (22) 10 (42)
ALT increased 3 (27) 2 (50) 3 (33) 8 (33)
AST increased 3 (27) 1 (25) 3 (33) 7 (29)
Abdominal pain 5 (46) 0 1 (11) 6 (25)
Anemia 3 (27) 0 3 (33) 6 (25)
Hypokalemia 3 (27) 1 (25) 2 (22) 6 (25)
Vomiting 2 (18) 2 (50) 2 (22) 6 (25)
Back pain 3 (27) 0 2 (22) 5 (21)
Dyspnea 4 (36) 0 1 (11) 5 (21)
Headache 1 (9) 3 (75) 1 (11) 5 (21)
Pain in extremity 1 (9) 3 (75) 1 (11) 5 (21)
Thrombocytopenia 4 (36) 0 1 (11) 5 (21)
Arthralgia 4 (36) 0 0 4 (17)
Alk Phos increased 0 2 (50) 2 (22) 4 (17)
Decreased appetite 1 (9) 1 (25) 2 (22) 4 (17)
Dizziness 3 (27) 0 1 (11) 4 (17)
Exertional dyspnea 2 (18) 0 2 (22) 4 (17)
Hypomagnesemia 2 (18) 1 (25) 1 (11) 4 (17)
Peripheral edema 4 (36) 0 0 4 (17)

Most Common Grade ≥3 Adverse Events (occurred in ≥2 subjects)
Number of subjects 
(n%)

14-30 mg/m2 
(n=11)

70-90 mg/m2 
(n=4)

110  mg/m2 
(n=9)

Total 
(n=24)

Anemia 3 (27) 0 2 (22) 5 (21)
Thrombocytopenia 4 (36) 0 1 (11) 5 (21)
Cancer Progression 2 (18) 0 1 (11) 3 (13)
Diarrhea 0 1 (25) 1 (11) 2 (8)
Dyspnea 1 (9) 0 1 (11) 2 (8)
QTc prolonged 1 (9) 0 1 (11) 2 (8)
Fatigue 0 1 (25) 1 (11) 2 (8)
Hyponatremia 2 (18) 0 0 2 (8)

•	 �Gastrointestinal adverse events were most common, with 96% of subjects reporting events in this body 
system. Diarrhea was the most common event; the majority of diarrhea events were mild/moderate in severity.  
Seventy-nine percent of subjects had general adverse events, including fatigue (54%)

•	 There was no apparent dose-response relationship for any adverse events
•	 Twelve subjects reported Serious Adverse Events (SAEs); 8 subjects had more than 1 SAE. Progression of disease 

was reported in 3 subjects, and anemia was reported in 2 subjects.  All other SAEs were reported in one subject
•	 Three subjects reported SAEs considered at least possibly related to study drug; diarrhea in one subject,  

drug hypersensitivity and dyspnea in one subject, and QTc prolongation in one subject
•	 Adverse events led to discontinuation of study drug in 7 subjects 

»» �Events that led to discontinuation included death (due to disease progression), disease progression  
(2 subjects, both resulting in death), respiratory failure (resulting in death), diarrhea, QTc prolongation and 
hyperbilirubinemia/hyponatremia

•	 Dose limiting toxicities included hyperbilirubinemia/hyponatremia (at 14 mg/m2), and QTc prolongation  
and transaminitis (at 110 mg/m2)

•	 Adverse events with an outcome of death in 5 subjects

»» �In addition to the four subjects noted above, one additional subject had an adverse event of disease 
progression which resulted in death

Responses to Study Drug 
•	 �The mean number of dosing cycles of STA-9090 administered was 2.7 (SD 1.5, range 1-8)

•	 The mean duration of treatment was 64 days (SD 44.5, range 18-228)

•	 �Fifteen subjects initiated at least 2 dosing cycles and completed the evaluation for response

•	 Of the 15 evaluable subjects, 9 had a response of Stable Disease (SD)

•	 �The number of cycles of treatment initiated for the 9 subjects who had a response of SD are presented in Table below

•	 Response to treatment by indication is presented in Table xx 

Patients with stable disease vs. number of cycles initiated

No. of cycles initiated No. of subjects

2 3

3 2

4 3

8 1

Responses to Study Drug by Indication

Total Treated HI SD PD ND

AML 8 1 1 2 4

CML 8 1 3 1 3

MDS 4 0 1 1 2

CMD 4 0 4 0 0

Total N (%) 24 2 (8) 9 (38) 4 (17) 9 (38)

Hsp70 Pharmacodynamics
•	 �HSP70 plasma protein concentrations are shown in Figure below.  Concentrations were measured prior to STA-

9090 administration

•	 �HSP70 protein concentrations increased following the first STA-9090 administration and continued to rise 
following the first 2 to 3 doses within Cycle 1

•	 �HSP70 protein concentrations remained elevated between doses providing evidence of prolonged 
pharmacologic activity in this twice-weekly dosing protocol

HSP70 Protein concentrations versus Time

Pharmacokinetics
•	 �STA-9090 exhibited linear PK with exposures (AUC and Cmax) increasing in approximate proportion to dose  

(AUC shown in figure in next column)

•	 �One hour following infusion termination, plasma concentrations declined by approximately 10 fold,  
and by 100 fold within approximately 8 to 10 hours  
(A representative profile shown in next column)

•	 STA-9090 showed no drug accumulation with twice weekly dosing

•	 �STA-9090 was well distributed, exhibiting an apparent volume of distribution  
greater than total body water (See table) 

STA-9090 AUC versus Dose

STA-9090 Plasma Concentration versus Time, Linear Axes

Mean Pharmacokinetic Parameters for STA-9090
Cohort Dose 

(mg/m2)
Sample Size t1/2 

(h)
Cmax 

(ng/mL)
AUCt

(ng/mL·h)
CL

(L/h/m2)
Vss

(L/m2)
1 14 4 14.3 318 460 28.4 277
2 22 4 12.9 605 779 25.9 183
3 30 3 16.3 711 908 29.3 294
4 70 3 11.3 1870 2377 33.8 168
5 110 3 7.4 2077 3143 34.8 115
6 110 4 7.8 2056 3118 36.9 116
7 90 3 7.3 1947 3015 30.4 116

•	 �In patients with hematologic malignancies, STA-9090 is well tolerated up to dose levels of 90 mg/m2 given 
twice weekly. 

»» �Gastrointestinal adverse events are common and were generally mild/moderate in severity, but can be 
managed and resulted in discontinuation in only 1 subject

•	 Induction of HSP70 protein levels provides evidence of in vivo biological activity.  

•	 �A favorable PK profile, preliminary signs of pharmacodynamic activity, and early clinical activity signals 
warrant continued evaluation of single-agent STA-9090 using a twice weekly dosing regimen. 
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