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Study Design

Phase I Dose Escalation

Safety Observations – Course 1

Summary

Non-Hematology Lab Toxicities – Course 1

Adverse Events* – Course 1

ABSTRACT
Introduction.  The development of multi-targeted tyrosine kinase inhibitors has changed treatment paradigms in 
metastatic renal cell cancer (RCC).  However, durable responses continue to be elusive, except in a small subset of 
patients treated with high dose interleukin-2 (IL-2).  Interleukin-21 (IL-21), an immunomodulatory cytokine with close 
homology to IL-2, has promising anti-tumor activity.  A Phase I study of recombinant interleukin-21 (rIL-21) in patients 
with metastatic RCC or melanoma demonstrated its safety and tolerability and provided preliminary evidence of anti-
tumor efficacy (Proc ASCO 2006; 24:2505).  Based on encouraging preclinical evidence of an additive effect with 
rIL-21 and sorafenib, a Phase I/II dose-escalation study of this novel combination was launched in patients with 
metastatic RCC.  We report the preliminary results of this multi-center study.

Methods.  Patients with metastatic RCC of predominantly clear cell histology, ECOG status 0 or 1, and a maximum of 
one prior systemic therapy are being enrolled to receive a combination of sorafenib and rIL-21.  Sorafenib is
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Patient Characteristics

*Enrollment ongoing up to N=6 due to DLT

• Consistent with known rIL-21 and sorafenib safety profiles 

• Majority of adverse events and lab abnormalities were Grade 1/2

• Grade 3 clinical adverse events related to rIL-21 and/or sorafenib:
– Hand-foot syndrome (n=2), rash (n=1), intermittent fever (n=1), fatigue (n=1)

• Grade 3/4 laboratory abnormalities (without clinical symptoms):
– Hypophosphatemia (n=7), hyponatremia (n=2), elevated lipase (n=3), elevated amylase (n=2), 

thrombocytopenia (n=1), hyperuricemia (n=1)

Hematology Lab Toxicities* – Course 1

*Reported in ≥ 5 patients; No Grade 4 adverse events reported to date

Safety Observations – Repeat Treatment
• All patients who completed Treatment Course 1 have gone on to receive at least one additional 

treatment course

• No increase in toxicity seen with repeat treatment

– Majority of adverse events and lab abnormalities Grade 1/2

– No Grade 3 clinical adverse events related to rIL-21 + sorafenib

Completed Treatment Courses*

*Experience through 10/08/07

Sorafenib Exposure

Anti-tumor Response

Phase I:  Dose Escalation - ONGOING
• Standard 3 + 3 escalation scheme to determine MTD
• 10, 30, and 50 µg/kg rIL-21 cohorts
• Open to patients receiving first- or second-line therapy

Phase II:  Cohort Expansion - UPCOMING
• Endpoints: ORR, PFS, additional safety information
• Open to patients receiving second-line therapy with measurable disease per RECIST

Treatment
• Six-week treatment course consisting of two 5-day cycles of rIL-21 in combination with daily 

sorafenib
• Patients with SD or better eligible for repeated treatment courses

– Dose escalation decision based on Treatment Course 1 

= Tumor shrinkage 0-20%            = Tumor shrinkage 20-29%             = Tumor shrinkage ≥30%             = Progressive disease

Responses are investigator assessed, not yet confirmed by repeat scans

*Excludes two subjects withdrawn due to protocol violation; includes one subject not evaluable for dose escalation per 
protocol (received only 7 of 10 rIL-21 doses in Treatment Course 1)
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• Majority of dose reductions occurred during Treatment Course 1
• One patient in 10 µg/kg group decreased sorafenib dose during Treatment Course 3

hand-foot syndrome, and skin rash. Non-DLT Grade 3 events considered related to study drugs were 
hypophosphatemia, hyponatremia, skin rash, fever, and fatigue.  Four patients have required reduction in sorafenib 
dose at some time on study.  Eight patients with measurable disease were evaluable for tumor response and all have 
gone on to receive multiple courses of rIL-21 (range, 2-4 courses).  One patient achieved a partial response.  All 
other patients have had tumor shrinkage, with median reduction of 24%.  Two patients to date have had progressive 
disease.  Enrollment is currently ongoing into the 50 µg/kg/day cohort.

Conclusions.  Preliminary data from the Phase I portion of this trial suggests that the combination of rIL-21 and 
sorafenib is well-tolerated, with a toxicity profile similar to the known toxicities of each agent given alone.  The 
combination therapy has also shown promising anti-tumor efficacy.  Updated data from Phases I/II will be available
at the time of the meeting.  

Results

Best Response on Study – rIL-21 + Sorafenib

• Combination therapy with rIL-21 and sorafenib is well-tolerated by most patients. 

• Encouraging anti-tumor activity was seen in both first- and second-line patients, including 
4 unconfirmed PRs to date, and > 20% tumor shrinkage in 10 of 10 evaluable patients. 

• The upcoming Phase II portion of this study is expected to provide more data on the safety and 
anti-tumor response associated with this therapy. 

administered on a continuous basis at standard dose (400 mg PO bid) with standard dose reduction for toxicity.  
Recombinant IL-21 is administered as once daily outpatient IV infusion on days 1-5 and 15-19 of a 6-week treatment 
course.  In Phase I, cohorts of 3-6 patients are being enrolled to receive rIL-21 at escalating dose levels (10, 30, or 
50 µg/kg/day) to estimate the maximum tolerated dose (MTD). In Phase II, 30 patients will receive rIL-21 at the MTD.  
Patients with stable disease or better response after the first 6-week course are eligible to receive additional courses of 
rIL-21 plus sorafenib.

Results.  To date, twelve patients have been enrolled in the 10 µg/kg/day (n=8) and 30 µg/kg/day (n=4) cohorts. Nine 
patients were evaluable for dose escalation.  One patient in the 10 µg/kg/day cohort had a dose-limiting toxicity (DLT), 
which was Grade 3 hand-foot syndrome. The majority of adverse events were Grades 1 or 2 and consistent with the 
known toxicities of rIL-21 and sorafenib, including flu-like symptoms, diarrhea, nausea, hypophosphatemia, hoarseness, 
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Treatment paradigms for metastatic renal cell carcinoma (RCC) have changed considerably with 
the advent of targeted therapeutics.  Tyrosine kinase inhibitors (TKIs) such as sunitinib and 
sorafenib have shown clinical benefit in patients with metastatic RCC, but durable responses 
continue to be elusive.  Sunitinib used as first-line treatment has been shown to result in a 
median progression-free survival (PFS) of 11 months, with 27.5% partial response (PR) but 0% 
complete response (CR).1 Sorafenib used as second-line treatment has resulted in a median 
PFS of 5.5 months, with 2% PR and 0% CR.2

Interleukin-21 (IL-21), a member of the common gamma-chain cytokine family, has been shown 
to enhance anti-tumor immunity through activation of cytotoxic T cells and natural killer (NK) cells. 
Unlike IL-2, IL-21 does not enhance proliferation of regulatory T cells.  Recombinant IL-21 
(rIL-21) is under development as a potential treatment for renal cell cancer and other tumors.  In 
single-agent Phase I clinical studies, rIL-21 had a safety profile compatible with outpatient 
administration and was associated with anti-tumor activity in RCC.3,4 In these studies, rIL-21 was 
administered to 19 patients with RCC and measurable disease per RECIST.  Of these patients, 
4 had PR, 13 had stable disease (SD), and 2 had progressive disease (PD); duration of response 
was 5-18 months. 

Combining two active agents with different mechanisms of action may improve outcomes in some 
patients.  In preclinical studies, the combination of rIL-21 and sorafenib had additive effects on 
tumor shrinkage and prolonged survival in a murine RENCA model of RCC.  A Phase I/II clinical 
study was initiated to further evaluate the safety and anti-tumor effects of this combination. 
Interim results from the Phase I dose escalation portion of this study are presented.
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