1duosnue Joyiny 1duosnuep Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Author manuscript
Eur J Cancer. Author manuscript; available in PMC 2015 December 01.

-, HHS Public Access
«

Published in final edited form as:
Eur J Cancer. 2013 September ; 49(13): 2841-2850. doi:10.1016/j.ejca.2013.04.019.

Phase Ib study of tivozanib (AV-951) in combination with
temsirolimus in patients with renal cell carcinoma

M.N. Fishman?, S. SrinivasP, R.J. Hauke®, R.J. Amatod, B. Esteves®, M.M. Cotreauf, A.L.
Strahs9, W.J. Slichenmyer®, P. Bhargava®', and F.F. Kabbinavar)"

aDepartment of Genitourinary Oncology, H. Lee Moffitt Cancer Center & Research Institute,
Tampa, FL, USA

bDepartment of Oncology, Stanford Medical Center, Stanford, CA, USA

®Nebraska Cancer Specialists, Omaha, NE, USA

dDivision of Oncology, University of Texas Health Science Center, Houston, TX, USA
eDepartment of Clinical Research, AVEO Pharmaceuticals, Inc., Cambridge, MA, USA
Department of Clinical Pharmacology, AVEO Pharmaceuticals, Inc., Cambridge, MA, USA
9Department of Biometrics, AVEO Pharmaceuticals, Inc., Cambridge, MA, USA

hChief Medical Officer of Medical Affairs, AVEO Pharmaceuticals, Inc., Cambridge, MA, USA

iDepartment of Medical Oncology/Solid Tumor Oncology, Dana-Farber Cancer Institute, Boston,
MA, USA

IInstitute of Urologic Oncology, University of California, Los Angeles, CA, USA

Abstract

Background—Tivozanib is a potent and selective tyrosine kinase inhibitor of vascular
endothelial growth factor receptors (VEGFR)-1, -2 and -3, with a long half-life. Tivozanib has
demonstrated clinical activity and acceptable tolerability in renal cell carcinoma (RCC). This
phase Ib study determined the recommended phase Il dose (RP2D) and evaluated the safety and
clinical activity of tivozanib plus temsirolimus, a mammalian target of rapamycin inhibitor.

Patients and methods—Patients with advanced RCC were administered open-label tivozanib
0.5, 1.0 or 1.5 mg/d orally (3 weeks on/1 week off) and temsirolimus 15 or 25 mg/week
intravenously in a 3 + 3 dose—escalation design and subsequent expansion cohort.
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Results—Of 27 patients treated, 20 patients had received =1 prior VEGF-targeted therapy. No
dose-limiting toxicities occurred; the RP2D was determined to be tivozanib 1.5 mg/d plus
temsirolimus 25 mg/week. Combination of tivozanib plus temsirolimus demonstrated acceptable
tolerability and suggested no synergistic toxicity. The most common grade =3 adverse events were
fatigue and thrombocytopenia (15% each). One patient each required dose reduction of tivozanib
or temsirolimus due to an adverse event. Confirmed partial responses and stable disease were
achieved at 23% and 68%, respectively. Pharmacokinetic analyses may suggest lack of an
interaction between tivozanib and temsirolimus.

Conclusions—In this small phase b study, tivozanib and temsirolimus were safely combined at
the fully recommended dose and schedule of both agents. The observed clinical activity and
manageable toxicity profile of this combination warrant further exploration in patients with RCC.

Keywords

Dose escalation; Maximum tolerated dose; Pharmacokinetics; Renal cell carcinoma; Tivozanib;
Temsirolimus

1. Introduction

Among expanding choices for targeted therapy of renal cell carcinoma (RCC), available
drugs act via inhibition of the vascular endothelial growth factor (VEGF)! and mammalian
target of rapamycin (mTOR) pathways.?

Combination therapy with VEGF and mTOR pathway inhibitors is appealing because of
cooperative mTOR inhibition downstream of VEGFR signalling in epithelial cells and the
effect of mTOR inhibition on tumour cell growth, as well as differing side-effect profiles.34
Side-effects observed with mTOR inhibitors (e.g. mouth sores, non-infectious pneumonitis)?
appear generally distinct from those observed with VEGFR inhibitors (e.g. fatigue,
diarrhoea, hand—foot skin reaction, rash)!. However, combinations of mTOR inhibitors with
sunitinib or sorafenib were either not tolerated® or tolerated only as lower-dose
combinations.8.7 While the combination of bevacizumab with full-dose temsirolimus or
everolimus appears feasible,89 recent reports of bevacizumab plus temsirolimus have been
less promising.10:11

Tivozanib is a tyrosine kinase inhibitor (TKI) with picomolar potency against VEGFR-1, -2
and -3, and minimal c-kit inhibition.12 Tivozanib has demonstrated a VEGFR-2 potency 2
orders of magnitude greater than sunitinib, sorafenib or pazopanib (cell-based 1C5q of 160
pmol/L13 versus 15-34 nmol/L14) and a lower relative extent of off-target inhibition,13
similar to reports for axitinib (cell-based 1C50 of 200 pmol/L1%). Additionally, tivozanib’s
half-life is longer than all four other TKIs (~4.5 d16 versus <0.1-2 d17-20). At a dose of
1.5mg/d for 3 weeks followed by a 1-week break, single-agent tivozanib demonstrated
clinical activity in a phase Il trial in RCC, with an overall response rate (ORR) of 24% and
median progression-free survival of 11.7 months.21 An ongoing, randomised phase 111 trial
recently reported superior progression-free survival with tivozanib (11.9 months) versus
sorafenib (9.1 months).22 Tivozanib has also demonstrated a well-tolerated toxicity profile
primarily characterised by manageable hypertension.21:22
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The current phase Ib study evaluated the feasibility of combining tivozanib with
temsirolimus in patients with clear cell RCC.

2. Patients and methods

2.1. Patients

Adults with a histologically confirmed diagnosis of RCC with a clear cell component were
eligible. Additional eligibility criteria included a history of progressive disease, <1 prior
VEGF-targeted therapy; measureable disease by Response Evaluation Criteria In Solid
Tumours (RECIST); Karnofsky performance status >70%; adequate bone marrow, hepatic,
and renal function; and no prior mTOR-targeted therapy. Patients with prior chemotherapy
or cytokine therapy were eligible. Key exclusion criteria included active/clinically
symptomatic central nervous system metastases, haematologic malignancies and significant
cardiovascular disease (including uncontrolled hypertension). Full inclusion/exclusion
criteria are provided in Supplementary Table S1 (online only).

This study was conducted in accordance with Good Clinical Practice guidelines and the
Declaration of Helsinki. All patients provided a written informed consent. The protocol was
approved by institutional review boards at each site.

2.2. Study design

This was a phase Ib, open-label, multicenter, dose— escalation trial. Eligible patients
received tivozanib orally once daily for 3 weeks, followed by a 1-week break (4 weeks = 1
cycle),2! and temsirolimus intravenously once weekly, starting on day 8 of cycle 1 for a
minimum of 8 weeks (two cycles), if tolerated (Fig. 1). A standard 3 + 3 dose—escalation
design was employed to determine the recommended phase 11 dose (RP2D), the primary
study objective. Patients were sequentially enrolled at escalating dose levels beginning at
tivozanib 0.5 mg/d and temsirolimus 15 mg/week. If 1/3 patients experienced a dose-
limiting toxicity (DLT) in cycle 1, that dose level was expanded to six patients; enrolment to
the next dose level occurred if 0/3 or 1/6 patients experienced a DLT. If >2/6 patients
experienced a DLT in cycle 1, dose escalation stopped and the prior dose level was
considered the RP2D. Additional patients could be enrolled if a patient discontinued prior to
completing cycle 1. Detailed DLT criteria are provided in Supplementary Table S2 (online
only). An expansion cohort of 12 additional patients was enrolled at the RP2D for further
evaluation of safety as well as clinical activity. After completion of cycle 2, patients with
stable disease (SD) or response could continue treatment for up to 1 year from their first
tivozanib dose. A rollover study was available for further tivozanib therapy.

2.3. Safety assessments

Safety parameters included adverse event (AE) reporting and laboratory abnormalities,
recorded through =1 month after the last study dose. Toxicities were graded using the
National Cancer Institute Common Terminology Criteria for Adverse Events, version 3.0.
Dose reductions were allowed for patients with grade 3/4 AEs (except initial control of
hypertension), based on clinical judgment. Guidelines for hypertension management were
provided to investigators; patients with uncontrolled hypertension despite optimal
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management (including standard anti-hypertensives or tivozanib dose reduction/interruption)
were discontinued from treatment. Temsirolimus was withheld if the absolute neutrophil
count was <1000 /mm3, platelets were <75,000 /mm3, or any grade 3/4 toxicity except
hypertension was present.

2.4. Response assessments

Response was evaluated as a secondary objective. Radiological tumour assessments were
performed during screening, at the end of cycle 2 and every other cycle thereafter during
treatment. Response was determined by the investigator using standard RECIST criteria,
with partial response (PR) and complete response (CR) confirmed by a repeat evaluation =4
weeks after the initial assessment.

2.5. Pharmacokinetic assessments

Pharmacokinetic parameters were estimated to evaluate potential interaction between
tivozanib and temsirolimus. Fifteen blood samples were drawn to measure tivozanib serum
concentrations at the following time points: cycle 1 day 1, prior to the first tivozanib dose
and at 1, 2, 4 and 8 (x2) h postdose; day 2, at 24 h post-dose; days 8 and 15, predose; day
22, predose and at 1, 2, 4 and 8 (£2) h postdose; day 23, at 24 h after the day 22 dosing; and
cycle 2 day 1, predose. On days when both tivozanib and temsirolimus were administered,
tivozanib administration immediately followed temsirolimus administration.

2.6. Statistical analyses

3. Results

Safety evaluations included all patients who received =1 dose of tivozanib. Safety events
were tabulated as maximum severity, and relationship to study drug was determined.

Response analyses included all eligible patients who completed >2 cycles of tivozanib.
Patients who withdrew prior to completion of cycle 2 due to disease progression were also
included in the analysis as non-responders. The ORR (CR + PR) was calculated along with a
95% confidence interval (CI). Duration of response and time to progression were estimated
using Kaplan-Meier methodology.

Pharmacokinetic parameters were calculated using standard non-compartmental methods
using WinNonlin version 6.2 (Pharsight Corp., Mountain View, CA, United States of
America (USA)). Pharmacokinetic parameters determined for tivozanib, temsirolimus and
sirolimus (metabolite of temsirolimus) included maximum serum concentration (Cpax), time
t0 Crnax (Tmax) and area under the curve (AUC).

3.1. Patient characteristics

Twenty-eight patients with clear cell RCC were screened. One patient withdrew before
tivozanib administration due to atrial fibrillation and was excluded from safety and response
analyses. The remaining 27 patients were enrolled in the following cohorts: (1) tivozanib 0.5
mg/d plus temsirolimus 15 mg/week; (2) tivozanib 1.0 mg/d plus temsirolimus 15 mg/week;
(3) tivozanib 1.5 mg/d plus temsirolimus 15 mg/week and (4) tivozanib 1.5 mg/d plus
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temsirolimus 25 mg/week (Table 1). The median duration of treatment was 5.3 months; of
the 15 patients treated at the RP2D, nine patients received >6 treatment cycles. Baseline
patient characteristics are summarised in Table 2.

3.2. Maximum tolerated dose

Among 27 patients evaluable for safety, no DLTs were observed in cycle 1. Therefore, the
RP2D was determined to be tivozanib 1.5 mg/d plus temsirolimus 25 mg/week,
corresponding to the full recommended doses of each drug. An additional 12 patients were
subsequently enrolled at the RP2D in an expansion cohort. Of note, treatment-emergent AEs
(TEAEs; described below) were tabulated separately and differently from DLTs.

3.3. Safety and tolerability

The most common TEAEs, regardless of causality, were fatigue (74%), stomatitis (59%),
diarrhoea (56%), decreased appetite (52%) and nausea (48%; Table 3). Hypertension was
observed in seven (26%) patients, with no grade 3/4 events. Fatigue and thrombocytopenia
were the most common grade 3/4 TEAEs, reported by four (15%) patients each. Twenty-
nine serious TEAES were observed in 14 (52%) patients; of these, seven patients reported =1
serious TEAE related to tivozanib and/or temsirolimus (flank and back pain; pneumonia;
gastric ulcer; nausea, diarrhoea, vomiting, fatigue and dehydration; pancreatitis; left
ventricular dysfunction and hypothyroidism; and colitis and rectal abscess).

Grade 3/4 laboratory abnormalities (any causality) are shown in Table 4. Hyperglycaemia
and hypophos-phatemia were most common, observed in four (15%) patients each; three
(11%) patients each demonstrated grade 3/4 elevated gamma-glutamyl transpeptidase,
lymphopaenia, thrombocytopenia and hypertriglyceridemia.

One patient died after completion of five cycles of tivozanib and temsirolimus, due to
cardiopulmonary arrest. The patient had metastases to the lung and pleura at study entry and
experienced grade 4 pleural effusion after five cycles of treatment. Study drug was
discontinued and, 17 d later, a therapeutic thoracentesis was performed, immediately after
which the patient experienced severe respiratory distress and supraventricular tachycardia
leading to hypotension, cardiac arrest and ultimately death. Because of the patient’s medical
history and the time since the last dose of study drug, the death was considered unrelated to
the study drug by the investigator and more likely related to the thoracentesis procedure.

Seventeen (63%) patients had =1 reduction/interruption of temsirolimus, including 16 (59%)
patients who had =1 dose reduction/interruption of tivozanib. The majority of dose
modifications were treatment interruptions; one patient each required a dose reduction of
tivozanib (grade 2 fatigue) and temsirolimus (grade 3 hyponatremia). Eight (30%) patients
experienced AEs resulting in discontinuation of both study drugs, including three patients
who withdrew due to possibly drug-related AEs: ventricular dysfunction (possibly related to
tivozanib), fatigue (possibly related to temsirolimus) and colitis and rectal abscess (possibly
related to either study drug).
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3.4. Clinical response

Twenty-two patients completed =2 treatment cycles and were included in the response
evaluations; of the remaining five patients, two patients received <2 cycles of tivozanib
before withdrawing for reasons other than progressive disease, and it was later determined
that three others did not satisfy the entry criteria.

The ORR was 23% (95% Cl, 8-45%). Although no CRs were observed, PR was confirmed
in five (23%) patients and SD was achieved in 15 (68%) patients (Fig. 2). Of these, all five
patients with PR and 10 of 15 patients with SD had received prior VEGFR-targeted therapy.
Among the 11 patients in the RP2D expansion cohort who were evaluable for response, two
patients achieved PR and the remaining nine patients achieved SD. In this cohort, the
median duration of SD was 9.2 months (95% ClI, 9.2 months to not reached). The maximum
changes in tumour size from baseline for all evaluable patients are shown in Fig. 3.

3.5. Pharmacokinetics

The tivozanib serum concentration—time profile showed expected increases in concentration
with increasing dose as well as accumulation to steady-state levels over the initial 21-d
treatment period (Fig. 4). At the recommended therapeutic dose of tivozanib 1.5 mg/d, mean
(standard deviation) pharmacokinetic parameters on day 1 were 13.16 (9.21) ng/mL for
Crnax: 17.33 (10.35) h for Typax, and 238.9 (140) h-ng/mL for AUC_, (from time O to
immediately prior to the next dose). Day 22 pharmacokinetic parameters for temsirolimus 15
and 25 mg/week and its metabolite sirolimus also demonstrated a dose-related increase in
exposure (Table 5).

4. Discussion

The combination of mMTOR and VEGFR TKIs holds promise for the treatment of advanced
RCC, as each class inhibits different mechanisms of tumourigenesis and tumour
angiogenesis. Although preclinical data appeared promising,23 initial clinical trials
combining mTOR and multi-targeted TKIs reported considerable toxicities, and often with
administration at doses lower than those recommended for each agent as
monotherapy.>6.9.10.24

In the current study, tivozanib and temsirolimus were safely combined at the fully
recommended doses of each agent for the treatment of advanced RCC, with no DLTs
encountered during the dose—escalation phase of the study. Therefore, the RP2D was
determined to be tivozanib 1.5 mg/d and temsirolimus 25 mg/week, and higher doses were
not evaluated.

The combination of tivozanib and temsirolimus had an acceptable safety profile, with most
TEAES of mild to moderate severity. The most commonly reported TEAE in the current
study was fatigue (74% all grades; 15% grade 3/4); fatigue was also the most common
temsirolimus-related TEAE (51%) in a phase 111 study of advanced RCC25 and was
observed with tivozanib monotherapy (8% with a treatment-related event) in a phase 11 study
of advanced RCC.2! Other common toxicities observed in this study have also been
associated with temsirolimus monotherapy, including stomatitis, nausea, rash, dysponea,
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hyperglycaemia, hypertriglyceridemia and thrombocytopenia.2> Hypertension, a common
on-target effect of VEGFR inhibition, was reported for only 26% of patients in the current
study, including 33% of patients in the tivozanib 1.5-mg/d cohorts, and was generally well
managed. The incidence of hypertension was lower compared with that in the phase Il study
of tivozanib in advanced RCC (45% with a treatment-related event),2 although roughly in
line with reports for other TKIs (sunitinib, 24%726; sorafenib, 17—-29%?27:28; pazopanib,
40%2° and axitinib, 40%°28). However, no grade 3/4 hypertension was reported in the current
study, which was unexpected and likely due to the small patient enrolment. In comparison,
grades 3 and 4 hypertension was reported in 11% and 1% of patients, respectively, in the
tivozanib phase Il trial as well as in pivotal phase 11 clinical trials of other VEGF TKIs in
RCC, including sunitinib (8% and 0%),2 sorafenib (4-11% grade 3/4),27+28 pazopanib (4%
and 0%)2 and axitinib (16% grade 3/4).28 Further evaluation of hypertension associated
with this combination regimen in a larger clinical trial is needed.

Within the current study, the combination of tivozanib and temsirolimus treatment did not
suggest synergistic toxicity. This may be due in part to the specificity of tivozanib for the
VEGF pathway, suggested by the low incidence of off-target toxicities observed with
tivozanib.# By contrast, multi-targeted TKIs such as sorafenib, sunitinib and pazopanib
target multiple pathways in addition to the VEGF pathway, and have been associated with
higher incidences of off-target toxicities, including fatigue, stomatitis and diarrhoea,26:27:29
These off-target toxicities overlap with toxicities produced on temsirolimus treatment,
preventing successful combination therapy.® Thus, the data suggest that independent and
non-overlapping toxicity profiles of tivozanib and temsirolimus may have contributed to the
lack of DLTs in this study. However, eight patients withdrew from ongoing treatment,
underscoring concerns of relative sustainability of combination regimens compared with
single-agent treatments and the need for larger trials to more fully characterise the safety
profile of this regimen.

Although pharmacokinetic sampling was performed in the current study, the small sample
groups and the sampling regimen did not support comprehensive pharmacokinetic analysis
beyond the summarisation of Crax, Trmax, and AUCq_,. For tivozanib, substantial drug
accumulation was observed from day 1 to day 15 in every patient, approximating steady-
state levels. These data are generally consistent with previously reported pharmacokinetic
data for tivozanib, which also suggested slow absorption and a comparatively long terminal
half-life.21:30, For temsirolimus, mean Cpax appeared lower than in previously reported data
sets, 31733 |ikely due to the sampling regimen, which specified the first blood sample to be
drawn 1 h after the end of temsirolimus infusion, well after the expected Ty,,x. However, the
general pattern of temsirolimus and sirolimus pharmacokinetics was consistent with
previous reports.31-33 While there was no evidence of pharmacokinetic interaction between
tivozanib and temsirolimus, these results should be interpreted with caution and considered
inconclusive. Direct comparison with single-agent pharmacokinetics within the same study
would be needed to fully assess a potential drug interaction.

Evaluation of patients who received = 2 cycles of tivozanib and temsirolimus revealed a
preliminary indication of clinical activity. Despite 74% of patients having had prior VEGF
therapy, the ORR was 23% in the current study, with 20/22 patients achieving a best
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outcome of PR or SD. Although the current study is small and patient populations between
studies are distinct and cannot be directly compared, the ORR in the current study is similar
to that reported in the phase 11 study of tivozanib (24%)21 and better than that reported in the
phase 111 study of temsirolimus (9%; high-risk patients with generally worse disease risk
features)2 or the phase 111 study of everolimus (1%; patients with prior VEGF therapy)3# in
advanced RCC. Direct clinical comparison will be needed to address the superiority of the
combination compared with tivozanib or temsirolimus monotherapy, and a larger
randomised study is needed to evaluate the relationship between duration of treatment and
progression-free survival. However, some responses were observed for this combination
regimen, without dose limitations imposed by early toxic synergy.

Reports of mTOR inhibitors plus sorafenib or sunitinib generally indicate poor tolerability at
full doses.5-7 While reports of mTOR inhibitors plus bevacizumab (which has greater
VEGFR specificity) appear more tolerable and were initially thought promising, recent data
from the phase 111 INTORACT? and phase 11 RECORD-236 trials have not indicated
superiority over the previously studied combination regimen of interferon alfa plus
bevacizumab. Similarly, the phase 11 BeST triall! found no added efficacy (but increased
toxicity) for bevacizumab plus temsirolimus or sorafenib plus temsirolimus over the single-
agent arm; while sorafenib plus bevacizumab had better activity, the tolerability was
inferior. However, tivozanib is distinct from bevacizumab (TKI versus antibody) as well as
sorafenib and sunitinib (selectivity and potency). These findings underscore the need for
more mature, larger-scale data for more thorough evaluation of tivozanib plus temsirolimus.

Although this combination appears promising, there are some inherent limitations of the
current study. First, no biomarker analysis was included to identify patients who might best
respond to the regimen. However, a thorough biomarker analysis of tivozanib therapy in
RCC has recently been completed (ClinicalTrials.gov #NCT01297244) to address this need.
Additionally, the current study is an early phase trial with limited enrolment, in which
patients received different doses and had different extents of pretreatment. Investigation of
this combination regimen in a larger population, particularly treatment-naive patients, could
provide more thorough evaluation of clinical activity and tolerability. Any subsequent trials
with this combination should provide comparison with other regimens.

Tivozanib is the first selective VEGFR TKI to be successfully combined with an mTOR
inhibitor at the fully recommended dose and schedule of both agents. The inherently
selective VEGFR blockade by tivozanib may contribute to the observed low occurrence of
off-target effects while maintaining activity. The clinical activity and manageable toxicity
profile associated with combination tivozanib and temsirolimus therapy warrants further
exploration in RCC. Ongoing clinical studies are evaluating tivozanib as monotherapy and
in combination regimens for treatment of RCC and other solid tumours.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1.

Dgsing schedule. Tivozanib was administered once daily for 3 weeks, followed by a 1-week
break (4 weeks = 1 cycle), and temsirolimus was administered weekly starting on day 8 of
cycle 1. Treatment continued for a minimum of 8 weeks (two cycles), but could be
continued for up to 1 year for patients achieving response or stable disease. T, temsirolimus.
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Fig. 2.

Duration of treatment and best response. Response was determined for the 22 patients
evaluable for response: five (23%) patients achieved a best response of PR, and 15 (68%)
patients achieved a best response of SD. Patient 010 received six cycles of study treatment
before the patient’s treatment was interrupted (September 2009) when a suspected abscess
appeared in the peripheral lung. He had antimicrobial treatment and resection, showing no
malignancy in that area. The mediastinal lymph nodes that were the site of the metastatic
RCC were about the same (SD) after the treatment hiatus, and he restarted on treatment
(March 2010) following IRB approval. The patient continued study treatment for another 6
months before rolling over to a long-term treatment study. Of the six patients who were NE
for response, one patient withdrew prior to tivozanib administration, two patients received
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<2 cycles of tivozanib before withdrawing for reasons other than progressive disease, and it
was later determined that three others did not satisfy the entry criteria (no histologically
confirmed RCC with clear cell component; received herbal preparations/supplements within
2 weeks prior to or during the study; and ongoing hemoptysis/clinically significant bleeding
and experimental therapy within 4 weeks prior to and during the study). PD, progressive
disease; SD, stable disease; NE, not evaluable; PR, partial response; RCC, renal cell cancer;
IRB, Institutional Review Board.
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Fig. 3.
Tumour response. Maximum changes in tumour size from baseline were determined for the
22 patients evaluable for response.
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Fig. 4.

Individual and mean (shown in bold) tivozanib (1.5 mg) serum concentration versus time by
dose level throughout cycle 1. Although substantial individual variation was observed, there
was a clear relationship between tivozanib concentration and dose, and an accumulation of

tivozanib to nearly steady-state levels over the 21-d treatment period.
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Dose escalation.

Dose level Tivozanib, Temsirolimus, Patients
mg/d mg/week enrolled, n

1 0.5 15 5

2 1.0 15 4

3 15 15 3

4 15 25 3

RP2D expansion 1.5 25 12

RP2D, recommended phase Il dose.
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Table 2

Demographic and baseline characteristics (safety population).

Characteristic N =27
Median age (range), years 61 (43-71)
Male sex, n (%) 25 (93)
Caucasian,2 n (%) 24 (89)

Median time since diagnosis (range), mo 24 (0-146)

Karnofsky performance status,b n (%)

100% 18 (67)

90% 5(19)

80% 4 (15)
ECOG Performance Status, n (%)

0 23 (85)

1 4 (15)

No. of organs involved,© n (%)

1 4 (15)
2 11 (41)
3 6(22)
4 3(11)
>5 3(11)
No. of prior VEGF treatments, n (%)
0 7(26)
1 19 (70)
2 1(4)
Prior VEGF treatments, n (%)
Bevacizumab 3(11)
Sorafenib 10 (37)
Sunitinib 8 (30)
Prior cytokine therapy,d n (%) 7(26)
Prior surgery, n (%) 26 (96)
Prior radiotherapy, n (%) 4 (15)

ECOG, Eastern Cooperative Oncology Group; VEGF, vascular endothelial growth factor.

aIncludes patients self-reported as Caucasian.

bPercentages may not add to 100% due to rounding.

CThe most common sites for metastases were lung (n = 21 [78%]), lymph nodes (n = 17 [63%)]) and liver (n =9 [33%)]).

Two patients in cohort 1 (n = 1 each in adjuvant and metastatic settings), two patients in cohort 2 (both in metastatic setting) and three patients in
the R2PD cohort (all in metastatic setting) had received prior cytokine therapy.
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Table 5

Pharmacokinetic Parameters of Temsirolimus and Sirolimus at day 22

Parameter, mean (SD) Temsirolimus 15 mg/week  Temsirolimus 25 mg/week

Temsirolimus

Evaluable, n 7 9

Crnase NG/ML 164.3 (88.1) 199.6 (33.4)

Tmax: h 2.32 (1.20) 1.81 (0.54)

AUCq s, heng/mL 3191 (1925) 4245 (2033)
Sirolimus

Evaluable, n 7 9

Crnax, NG/ML 51.33 (25.44) 93.79 (25.04)

Trnas N 3.18 (1.34) 1.81 (0.54)

AUCq s, heng/mL 3559 (1629) 6566 (4110)
Ratio of sirolimus AUCq_j, /temsirolimus AUCy_j.¢  1.26 (0.67) 1.48 (0.66)

SD, standard deviation; Cmax, maximum serum concentration; Tmax, time to maximum concentration; AUC(Q—|ast, area under the concentration—
time curve from time 0 to the last non-zero concentration value.
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