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Abstract
Purpose—Concurrent inhibition of multiple oncogenic signaling pathways might improve the
efficacy of anticancer agents and abrogate resistance mechanisms. This phase I study evaluated
temsirolimus in combination with sunitinib in patients with advanced RCC.

Patients and Methods—Eligibility included advanced RCC and ≤ 2 previous systemic
regimens. At the starting dose, temsirolimus 15 mg was administered by intravenous (I.V.)
infusion once weekly, and sunitinib 25 mg was administered orally once daily for 4 weeks,
followed by a 2-week rest period.

Results—In the first cohort, dose-limiting toxicities (grade 3 treatment-related toxicities that
lasted ≥ 7 days) were observed in 2 of 3 patients. One patient experienced grade 3 rash during
week 3, which led to treatment discontinuation. A second patient had grade 3 thrombocytopenia
(platelet count, 48,000/μL), cellulitis, and gout during week 3 and was hospitalized; platelets
recovered to 109,000/μL 4 days after discontinuation of protocol therapy. A third patient
experienced rash, asthenia, diarrhea, stomatitis, constipation, fever, and rectal hemorrhage, all of
which were mild in severity. The study was terminated because of dose-limiting toxicity observed
at low starting doses of both agents.

Conclusion—Concomitant use of I.V. temsirolimus 15 mg weekly and oral sunitinib 25 mg
daily (4 weeks on, 2 weeks off) is not recommended.
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Introduction
The use of targeted therapies has substantially improved outcomes for patients with
advanced renal cell carcinoma (RCC).1 One strategy to provide further clinical benefit is to
combine active agents that target different oncogenic pathways and do not display
overlapping toxicities.2,3 It is thought that concurrent inhibition of several oncogenic
signaling pathways might improve the efficacy of anticancer agents and abrogate resistance
mechanisms.
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Treatment of advanced RCC with either temsirolimus or sunitinib has led to beneficial
clinical outcomes relative to interferon (IFN)–α. Temsirolimus targets the mammalian target
of rapamycin pathway, an important intracellular mediator of multiple growth signals.4-7

Treatment with temsirolimus significantly prolongs overall survival (P = .008) and
progression-free survival (PFS; P < .001) compared with IFN in patients with previously
untreated advanced RCC and poor-risk features.8

Sunitinib malate inhibits several receptor tyrosine kinases at the surface of tumor cells,
including the vascular endothelial growth factor (VEGF) receptor, which is important for
tumor angiogenesis.3,9 In patients with previously untreated metastatic RCC, treatment with
sunitinib significantly prolongs PFS compared with IFN (P < .001).10

Based on the distinct targeted mechanisms and acceptable toxicity profiles of these 2 agents,
a dual-dose escalation study of temsirolimus and sunitinib was conducted to evaluate the
safety of this combination treatment in patients with advanced RCC. We found that there
was substantial toxicity at low starting doses of both agents, and the study was terminated.
This report describes the clinical course and toxicities experienced by patients who received
concomitant treatment with temsirolimus plus sunitinib.

Patients and Methods
This phase I study was conducted to determine the maximum tolerated dose of temsirolimus
and sunitinib when given in combination to patients with advanced RCC. The study
population consisted of patients aged ≥ 18 years with histologically confirmed advanced
RCC, unidimensionally measurable disease, and ≤ 2 previous systemic treatment regimens.
Other inclusion criteria included Eastern Cooperative Oncology Group performance status
of 0 or 1; adequate organ function defined as absolute neutrophil count ≥ 1500 cells/μL,
hemoglobin ≥ 8.0 g/dL without transfusion within 2 weeks of starting treatment, serum
calcium ≤ 12 mg/dL, serum creatinine ≤ 1.5 × the upper limit of normal (ULN), total serum
bilirubin ≤ 1.5 × ULN, and serum transaminase levels ≤ 3 × ULN (≤ 5 × ULN if hepatic
metastases are present); metabolic, thyroid, and pancreatic function within laboratory limits
of normal; adequate cardiac function defined by the absence of all of the following for the
12 months before treatment: severe/unstable angina, myocardial infarction, coronary bypass
graft and symptomatic congestive heart failure; ≥ 4 weeks since previous treatment with
immunotherapy or other systemic therapy regimens with resolution of all toxic effects of
previous therapy to grade ≤ 1 severity (National Cancer Institute Common Terminology
Criteria for Adverse Events [NCI CTCAE], version 3.0); and signed informed consent.
Patient exclusion criteria included active central nervous system primary or metastatic
malignancy; major surgery, open biopsy, or traumatic injury within 4 weeks of screening or
a nonhealing wound or ulcer; grade ≥ 3 hemorrhage within the past month; known
pulmonary hypertension or pneumonitis; patients receiving concomitant strong CYP3A4
inhibitors and/or inducers, warfarin, or immunosuppressive agents; and chronic or active
viral/bacterial/fungal illnesses such as HIV.

Patients were enrolled from March 2007 to April 2007 after approval of the protocol by the
Memorial Sloan-Kettering Cancer Center Institutional Review Board. At the starting dose,
temsirolimus 15 mg was administered by intravenous (I.V.) infusion over a 30-minute
period once weekly, and sunitinib 25 mg was administered orally once daily for 4 weeks,
followed by a 2-week rest period. All patients were premedicated with I.V.
diphenhydramine 25 mg to 50 mg 30 minutes before each temsirolimus infusion.

Dose levels were planned to be escalated in successive cohorts of 3 to 6 patients. In a given
cohort, all patients were to be treated through day 42 (cycle 1) before enrollment of the next
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cohort. Dose-limiting toxicities (DLTs) were defined as treatment-related grade 3/4
toxicities that lasted ≥ 7 days or toxicities that required dose suspension and occurred during
cycle 1 of treatment. Toxicities were graded according to the NCI CTCAE, version 3.0.

Results
The study was terminated for safety concerns after 3 patients (2 men, 1 woman) were
enrolled and were treated at the starting dose levels. All 3 patients received 3 weekly doses
of I.V. temsirolimus 15 mg and once-daily sunitinib 25 mg capsules for 19 to 21 days.
Adverse events (AEs; Table 1) were mostly mild in severity (grade 1/2) and almost all were
considered to be related to treatment. Rash occurred in all 3 patients; asthenia, constipation,
and diarrhea were reported in 2 patients each.

Two patients had treatment-related DLTs that led to discontinuation (Table 2): grade 3
erythematous acneiform rash involving the groin and axilla (patient 1) and grade 3 cellulitis
(patient 2). One patient (patient 3) had more moderate toxicities and discontinued treatment
when the study was terminated.

Patient 1
A man aged 64 years was diagnosed with metastatic RCC (papillary subtype) in October
2006 and underwent nephrectomy; subsequent evaluation of the extent of disease revealed
growing retroperitoneal lymphadenopathy. He had received no systemic therapy for
metastatic RCC before initiating treatment with temsirolimus plus sunitinib on March 15,
2007. The patient was treated for a period of 21 days, during which time he reported grade 2
dyspepsia, grade 1 asthenia, grade 1 ecchymosis (considered not related to treatment), and
grade 1 hypertriglyceridemia. He also had a rash (erythematous, groin) that was initially
grade 2 but escalated to grade 3 (erythematous, acneiform groin, and axillary rash) during
week 3 (Figure 1). This AE was a DLT and led to discontinuation of treatment; the rash
resolved gradually over 1 to 2 weeks.

Patient 2
A 66-year-old man was diagnosed in July 2003 with poorly differentiated clear-cell
metastatic RCC and underwent nephrectomy. On subsequent imaging examinations, slowly
growing pulmonary nodules were detected. He began treatment with temsirolimus and
sunitinib on April 23, 2007. On day 15, the patient reported grade 1 constipation and grade 2
thrombocytopenia, which escalated to grade 3 (platelet count, 48,000/μL) on day 20.
Treatment was discontinued on day 19, when he developed grade 3 gout and cellulitis and
was hospitalized. These AEs resolved with corticosteroids and I.V. antibiotics. The patient
was discharged after 3 days, at which time his platelets recovered to 109,000/μL. He
reported grade 1 epistaxis, which resolved within 15 days without any therapeutic
intervention, as well as grade 1 diarrhea and rash (redness in the face). Grade 1 mucositis
and palmar-plantar erythrodysesthesia were also reported on day 36, 17 days after treatment
was discontinued. The hospitalization for cellulitis and discontinuation of treatment
constituted a DLT.

Patient 3
A 33-year-old woman with RCC (unclassified subtype) meta-static to the retroperitoneum
was diagnosed in November 2005 and initially underwent nephrectomy. Subsequent
computed tomography scans showed enlarging pulmonary nodules, and the patient began
treatment in a clinical trial with a sunitinib-plus-bevacizumab combination regimen. After 6
cycles, the disease progressed, and she subsequently started treatment with temsirolimus
plus sunitinib on April 5, 2007, and continued for 22 days. This patient experienced an acne-
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like rash on her back, along with diarrhea, stomatitis, constipation, fever (not deemed related
to treatment), and rectal hemorrhage, all of which were mild (grade 1), and grade 2 asthenia.
She discontinued treatment upon termination of the study.

Discussion
For patients with advanced RCC, the recommended clinical dose of temsirolimus is 25 mg
I.V. weekly and, for sunitinib, it is 50 mg orally once daily for 4 weeks, followed by 2
weeks off.11,12 Despite using low doses of both agents at the starting dose level (I.V.
temsirolimus 15 mg weekly and oral sunitinib 25 mg daily), combination treatment resulted
in DLTs in 2 of the 3 patients (severe acneiform erythematous rash and gout/cellulitis
requiring hospitalization). These DLTs led to termination of the study rather than continuing
at even lower dose levels, owing to efficacy concerns about lower doses of both agents.
Because target saturation for temsirolimus (FKBP-12) occurs at a dose of approximately
12.5 mg,13 dose reduction below 15 mg was not pursued in this study.11

The 15-mg dose level of temsirolimus, 40% lower than the clinical dose, was previously
studied in combination with IFN and was found to exhibit acceptable tolerability.8,14

Although only 3 patients were treated in our study, the fact that 2 had DLTs indicates that
the combination of temsirolimus and sunitinib showed excessive toxicity. Reasons for the
excessive toxicity are not known. Whereas rash occurs in patients receiving either of these
agents alone, it is typically mild to moderate in severity and is manageable.8,10 Thus, it was
not surprising that all 3 patients who were treated with the combination of temsirolimus and
sunitinib developed rash. The severe rash that developed in 1 patient might have been a
synergistic effect. Additionally, peripheral edema occurs in patients treated with either agent
alone, but cellulitis is infrequently observed with temsirolimus and is not reported as being
associated with sunitinib.11,12

Because these 2 agents have different targeted mechanisms, concomitant treatment might
result in additive or synergistic effects on overlapping toxicities, as was suggested in the
case of rash, or might inhibit compensatory mechanisms that interfere with the development
of specific drug toxicities that are not seen clinically with the single agents. Preliminary
results from a phase I trial of temsirolimus and the anti-VEGF monoclonal antibody
bevacizumab showed that this combination could be administered at full doses.15 Dose-
limiting toxicities were grade 3 hypertriglyceridemia and mucositis, each occurring in 1 of
12 patients. A phase III trial is currently studying temsirolimus/bevacizumab versus
bevacizumab/IFN-α in a larger patient population. The combination of sunitinib and
bevacizumab was also explored in a phase I study but, while active, exhibited unacceptable
toxicity at the doses tested.16

Conclusion
Because of excessive toxicity, the combination of I.V. temsirolimus 15 mg weekly and oral
sunitinib 25 mg daily (4 weeks on, 2 weeks off) should not be used clinically. Ongoing and
planned studies are investigating each of these agents in combination with other targeted
agents in patients with advanced RCC. In addition, alternate dosing strategies for the
combination of temsirolimus and sunitinib could be considered within the context of clinical
trials. The results of this study underscore the need for careful assessment of overlapping
toxicities when combining active agents in clinical trials and for considering the possibility
of unanticipated toxicity at low starting-dose levels in the design of future studies.
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Figure 1. Grade 3 Rash Observed in Patient 1 During Week 3 of Treatment with Temsirolimus/
Sunitinib
Assessed by Common Terminology Criteria for Adverse Events (CTCAE), version 3.0.
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Table 1

Number of Patients with Treatment-Emergent Adverse Events

Adverse Event Temsirolimus 15 mg/Sunitinib 25 mg (N = 3)

Any Grade* Grade 3*

Any 3 2

Rash 3 1

Asthenia 2 0

Constipation 2 0

Diarrhea 2 0

Cellulitis 1 1

Fever 1 0

Dyspepsia 1 0

Rectal Hemorrhage 1 0

Stomatitis 1 0

Ecchymosis 1 0

Thrombocytopenia 1 1

Gout 1 1

Hypertriglyceridemia 1 0

Epistaxis 1 0

*
Common Terminology Criteria for Adverse Events (CTCAE), version 3.0.
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Table 2

Reasons for Discontinuation of Combined Treatment with Intravenous Temsirolimus 15 mg Weekly and Oral
Sunitinib 25 mg Daily (N = 3)

Patient Age, Years Sex Treatment Duration (Days) Primary Reason for Discontinuation

64 Male 21 Adverse event (grade 3* groin and axillary erythematous rash)

66 Male 19 Adverse event (grade 3* cellulitis requiring hospitalization)

33 Female 22 Study termination

*
Common Terminology Criteria for Adverse Events (CTCAE), version 3.0.
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