
Introduction: Prior work from our team has demonstrated that inhibition of the 
Hsp90 chaperone protein results in selective destruction of the mutated Kit kinase in 
molecularly-characterized human GIST cell lines. This novel strategy is associated with 
antitumor activity in cells harboring mutations which confer resistance to small molecule
tyrosine kinase inhibitors (TKIs).  To translate this into clinical testing, we are performing a
Phase I trial of IPI-504, a water-soluble inhibitor of Hsp90, in patients with metastatic GIST
following failure of TKI therapy.

Methods: Patients (pts) with metastatic GIST were eligible for study entry following failure of
prior TKI therapy such as imatinib and sunitinib. Patients received IPI-504, infused in 250 cc
of normal saline over 30 minutes IV, on one of two schedules: Schedule A – days 1, 4, 8 and 11
of a 21-day cycle; Schedule B – twice weekly on a 21-day cycle.  Serial monitoring with 18FDG-
PET imaging at baseline, day 11, and day 21, CT scans at baseline and day 21, as well as PK 
profiling of IPI-504, 17-AAG and its major active metabolite and 17-AG, was 
performed on all pts.

Results: To date in this ongoing trial, 21 GIST pts have been enrolled at 5 dose levels on
Schedule A (90 [n=6], 150 [3], 225 [3], 300 [3], 400 [6] mg/m2 IPI-504). The maximum 
tolerated dose has not been reached, and enrollment is ongoing. On Schedule A, one DLT
was  observed in each of the 1st and 5th dose levels. SUVmax quantification of PET imaging as
a biomarker demonstrates decreased tumor 18FDG activity in 12/18 (66%) patients on
Schedule A. Reactivation of tumor FDG uptake by PET was seen during the planned 10-day breaks
in IPI-504 administration with reinduction of decreased tumor FDG avidity upon  re-treatment
with IPI-504. On Schedule A, although no RECIST-defined disease responses were noted,
stable disease has allowed 7/21 (33%) pts to continue on study treatment for 5 or more
cycles. To date 7 pts have been enrolled at 2 dose levels on Schedule B (150 [n=3], 225 [n=4]
mg/m2 IPI-504). On Schedule B, one patient experienced a DLT of nausea (Grade 3) and the
cohort has been expanded to 6 pts.

Conclusion: Targeting Hsp90 represents a novel therapeutic strategy in GIST resistant to
TKIs, and the clinical evaluation of IPI-504 is ongoing to define the tolerability, MTD and 
clinical and biological activity of IPI-504 in this setting. Results to date demonstrate that IPI-504
is well-tolerated at doses up to 400 mg/m2 . The activity of IPI-504 in decreasing FDG avidity of
GIST lesions is promising. In addition, a “PET flare” phenomenon has been observed during
the “drug holiday” period off IPI-504 administration. This is similar to the “PET flare” in GIST
patients noted following withdrawal of imatinib or sunitinib administered on an intermittent
treatment schedule and suggests a drug-dependent PET response. Based on these data, a
new schedule of continuously administered twice-weekly administration (without “drug holiday”)
was initiated ("Schedule B"). Further studies of IPI-504 in a broad range of clinical 
applications is warranted based on these data.
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Imatinib-resistant GIST cells are more sensitive 
to inhibition with IPI-504

Soft Tissue Sarcoma Preclinical Data

• Conventional “3+3” modified Fibonnaci study design
• Standard definition of dose limiting toxicity (Grade 4 hematologic toxicities, Grade 3 

non-hematologic toxicities in first cycle of treatment), excluding asymptomatic/non-clinically
significant lipase elevation

• Response is assessed using RECIST criteria and qualitative assessment of PET imaging;
PET scans are obtained serially at 3 points during the first cycle 

-Baseline, once between Days 4-11, and again at the end of the 3-week cycle
• Cardiac Monitoring

-During the trial EKGs are obtained in triplicate to evaluate the potential impact on
QTc or cardiac toxicity

• Administration of IPI-504
-IPI-504 is manufactured as a sterile lyophilized powder 
-IPI-504 is administered in 250 cc of normal saline
-Drug is infused over 30 minutes by either peripheral or central venous access

• The primary objectives of the study are to determine the safety and tolerability of IPI-504 and
identify a recommended Phase II dose for future clinical trials
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IPI-504 Dose Levels

Patient Characteristics

Past Therapy Responses

Related Adverse Events (All Cycles)

Duration of Treatment

Histopathology of GIST lesions Before and After IPI-504 Treatment
Pt received 225 mg/m2 of IPI-504

Serial 18FDG-PET images for patient following failure of Imatinib and Sunitinib
Pt received 90 mg/m2 of IPI-504

Serial 18FDG-PET images of patient following failure of 
Imatinib, Sunitinib and combination Imatinib + Nilotinib

Pt received 225 mg/m2 of IPI-504 

Serial 18FDG-PET images of patient following failure of Imatinib, Sunitinib, 
AMG 706 and combination Gefitinib + Calcitriol

Pt received 400 mg/m2 of IPI-504

CT for patient following failure of Imatinib and Sunitinib
Pt received 400 mg/m2 of IPI-504

SUVmax % Change Results (Day 8-11)

• In this Phase I study there is promising early evidence of biologic activity of
IPI-504 in advanced metastatic GIST patients resistant to TKI therapy.

-A decrease in FDG avidity on PET scanning, as measured by SUVmax,
has been seen in 12/18 (66%) patients on Schedule A.  PET responses
have been observed at all IPI-504 dose levels studied.

-7/21 (33%) patients, on Schedule A, received IPI-504 for 5 or more
cycles, with one patient receiving 8 cycles.

-3/4 (75%) patients, on Schedule B, had a qualitative decrease in 
FDG avidity.

-Correlative histologic changes and  evidence of CT response to treatment
have occurred.

• In patients with advanced GIST treated with IPI-504 on Schedule A, a “PET
flare” phenomenon has been observed during the “drug holiday” period 
of IPI-504 administration.  This is similar to the “PET flare” in GIST patients 
noted following withdrawal of imatinib or sunitinib administered on an 
intermittent treatment schedule and suggests a drug-dependent PET
response (van den Abbeele, Dileo). 

• IPI-504 has been well-tolerated up to doses of 400 mg/m2 on Schedule A. In the limited
number of patients who have received 5 or more cycles of treatment the drug appears to
be equally well-tolerated. 

• The Maximum Tolerated Dose of IPI-504 has not yet been identified on either Schedule
A or B.

• Further studies of IPI-504 in a broad range of clinical applications is warranted based
on these data.

• Additional in vitro data has demonstrated that IPI-504 is potently cytotoxic in additional
STS cell lines. The protocol has been amended to include treatment of metastatic STS
patients whose disease is not amenable to cure with conventional multimodality therapies.

• These data support the role of Hsp90 inhibition in overcoming resistance to
TKIs in this heavily pre-treated patient population with metastatic GIST.
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IPI-504 17-AAG

Aqueous solubility: >200 mg/mL Aqueous solubility: <50    g/mL

* Porter, et al J Med Chem 2006 vol 49(15):4606
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IPI-504 is potentially a novel treatment 
for emerging resistanceto targeted therapy
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IPI-504: EC50 = 54 +/- 7 nM
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Schedule A

Dose Administered

Day D1 D4 D8 D11

IPI-504 dosing held 10 days

Start of next cycle

Schedule B

Dose Administered

Day D1 D4 D8 D11 Start of next cycleD15 D18

Average age (yrs) 55.5

Gender Male 16/ Female 10

Performance status
ECOG - 0
ECOG - 1

15 patients
11 patients

Average years since GIST diagnosis 5.5

# Patients having progressed on prior TKI therapy: 
Imatinib (%)

Sunitinib (%)
23/23 (100%)
22/23 (96%)

Average number of prior therapies
per patient (range) 2.6 (1-6)

-

3 (12.5%)
4 (16.7%)
1 (4.2%)
1 (4.2%)
1 (4.2%)
1 (4.2%)

6 (25.0%)
6 (25.0%)
2 (8.3%)
1 (4.2%)
1 (4.2%)

-

-

1 (4.2%)
-

-
1 (4.2%)
1 (4.2%)
1 (4.2%)
2 (8.3%)
1 (4.2%)
1 (4.2%)

3 (12.5%)
-

2 (8.3%)
-

Grade 1 Grade 2

1 (4.2%)

-
-
-
-

1 (4.2%)
-

2 (8.7%)
1 (4.2%)

-
-
-

-
2 (8.3%)

-
1 (4.2%)

-
-
-
-
-
-
-
-
-
-

1 (4.2%)

System Organ Class Preferred Team

Blood and lymphatic
system disorders
Cardiac disorders

Eye disorders
Gastrointestinal disorders 
 
General disorders and 
administration site conditions

Investigations

Metabolism and nutrition 
disorders 
Musculoskeletal and connective 
tissue disorders

Nervous system disorders

Skin and subcutaneous 
tissue disorders
 
 
 
 

Anaemia 

Atrioventricular block first degree
Sinus bradycardia
Sinus Tachycardia
Subconjunctival haemorrhage
Nausea
Taste disorders
Fatigue
Infusion site pain
Injection site irritation
Injection site paraesthesia
Oedema peripheral
Aspartate aminotransferase 
increased 
Blood alkaline phosphatase 
increased
Blood potassium decreased
Electrocardiogram QT 
corrected interval prolonged
Lipase increased
Urine colour abnormal
Anorexia
Hypomagnesaemia
Arthralgia
Back pain
Muscle spasms
Myalgia
Cerebral haemorrhage
Headache
Hyperhidrosis

Number of Subjects (%; N=24)

Grade 3 Grade 4

-

-
-
-
-

1 (4.2%)
-
-
-
-
-
-

1 (4.2%)

-

-
-

1 (4.2%)
-
-
-
-
-
-
-
-
-
-

-

-
-
-
-
-
-
-
-
-
-
-
-

-

-
-

-
-
-
-
-
-
-
-

1 (4.2%)*
-
-

* = refer to ASCO GI 2007 presentation for details
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Schedule
# of

Patients(mg/m  )2
IPI-504

SD, PD, PD
SD, SD, SD

SD, PD, SD

SD, SD, SD

SD, PD, SD

SD, n/e, SD, 
SD, SD, SD

Best Response
by RECIST

3, 2, 1, 1, 3, 5

8, 2, 2

5, 7, 3

5, 2, 6

3, n/e, 5
3, 4, 4

# Cycles per
patient

* Still receiving treatment
n/e = not evaulable
teta = too early to asses

B 150 3 SD, SD, SD 2, 1, 3

B 225 4 SD, n/e, teta, teta 1, 1, 1*, 1*
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Each bar represents one patient

• 18 pts. evaluable

• 12 pts. with decrease

• 4 pts. with > 25% decrease

van den Abbeele et. al., Abstract No: 3530, ASCO 2007.
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Group Dose (mg/m  )2

Patients
Treated

Schedule A
Escalation over
previous dose

Patients
Treated

Schedule B

_
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Baseline Cycle 1, Day 9
24 hours post 

3rd dose of IPI-504 

Cycle 1, Day 21
After 10 days off IPI-504

Cycle 5, Day 12
After IPI-504 dosing resumed

Bauer S, Hubert C, Heinrich MC, Cohen P, Bertagnolli M, Demetri GD, Fletcher J. KIT hyperactivation in imatinib-resistant GIST: Implications for salvage therapies. ASCO (2005): Abstract #9034. • Ge J, Normant E, Porter J, Ali J, Dembski M, Gao Y, Georges A, Grenier L, Pak R, Patterson J, Sydor J, Tibbitts T, Tong J, Adams J, Palombella V. Design, synthesis, and biological evaluation of hydroquinone derivatives of 17-amino-17-demethoxygeldanamycin as potent, water-soluble inhibitors of Hsp90. J Med Chem (2006: 49, 4606-4615) • van den Abbeele AD,
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Baseline Cycle 1, Day 12
24 hours post 4th dose

of IPI-504

Cycle 1, Day 22
After 11 days off IPI-504
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pre-IPI-504

Tumor
Section 1
post-IPI-504

Viable GIST
cells are noted 
in this section from 
resection specimen

End of Cycle 3Screening

Tumor
Section 2
post-IPI-504

Extensive stromal
hyalinization with 
Hemosider indeposition 
(brown spots) consistent with 
treatment effect

pre-IPI-504
CD117 (KIT)
immunostain

Photomicrographs courtesy of Jason Hornick, MD, PhD, 
Dana-Farber / Brigham and Women’s Cancer Center Pathology

Baseline Cycle 1, Day 9
24 hours after 2nd dose of IPI-504
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