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Abstract

Background: PNET  has long had few effective therapies 
other than chemotherapy.  Recent placebo-controlled 
phase III trials of the mTOR inhibitor everolimus and the 
VEGF/ PDGF receptor inhibitor sunitinib noted improved 
progression-free survival (PFS).  However, objective 
response rates (RR) with these agents are still <10%.  
Preclinical studies suggest enhanced anti-tumor effects 
with combined mTOR and VEGF targeted therapy.  

Methods: We conducted a phase II trial of the mTOR 
inhibitor TEM (25 mg IV q week) and the VEGF-A 
monoclonal antibody BEV (10 mg/kg IV q 2 weeks) in 
patients (pts) with well or moderately differentiated PNET 
and progressive disease by RECIST within 7 months of 
study entry.  Co-primary endpoints were RR and 6-month 
PFS. Planned enrollment is 50 patients, with interim 
analysis for futility after the first 25 evaluable pts. Pts 
had no prior mTOR or VEGF targeted agents, ECOG PS 
0-1, and adequate hematologic and organ function. Prior 
or continued octreotide was allowed, but not required.  
Prior interferon, embolization, and ≤ 2 chemotherapy 
regimens were allowed.  

Results: Confirmed PR was documented in 13 of the 
first 25 (52%) evaluable patients.  21 of 25 (84%) 
patients were progression-free at 6 months. Both 
endpoints exceeded the protocol-defined criteria to 
continue enrollment.  For 36 evaluable patients, the 
most common grade 3-4 adverse events attributed to 
therapy were hypertension (14%), leukopenia (11%), 
lymphopenia (11%), hyperglycemia (11%), mucositis 
(8%), hypokalemia (8%), and fatigue (8%). 

Conclusion: The combination of TEM/BEV has substantial 
activity in a multi-center phase II trial with RR of 
52%, well in excess of single targeted agents in PNET.  
6-month PFS was a notable 84% in a population of 
patients with RECIST criteria progression within 7 months 
of study entry. Accrual is ongoing.

Introduction

• Pancreatic neuroendocrine tumor (PNET) is often 
diagnosed at an advanced stage, with relentless disease 
progression despite current therapies. Symptoms may 
arise from peptide hormone production or disease bulk.  
Improved medical therapies are needed.

• Everolimus, an inhibitor of mTOR, improved progression 
free survival (PFS) vs placebo (11.0 months vs 4.6 
months, p < 0.001) in a randomized phase III trial.1

• Sunitinib, a TKI targeting VEGFR-2 and 3 and PDGFRs, 
improved PFS vs placebo (11.4 months vs 5.5 months, 
p < 0.001), in a randomized phase III trial.2

• In both trials, patients had to demonstrate tumor 
progression over prior 12 months and were candidates 
for placebo.

• Objective response rates were low (< 10%) in both trials 
(5% for everolimus and 9% for sunitinib)

• Preclinical studies have suggested that the combination 
of the mTOR inhibitor rapamycin with a monoclonal 
antibody against VEGF is associated with enhanced 
antitumor effects in a pancreatic adenocarcinoma 
model, compared to each agent alone.3

• A phase I/II trial through the Mayo P2C established the 
safety of full doses of temsirolimus and bevacizumab in 
combination.4

• We hypothesized that the combination of mTOR 
targeting and VEGF pathway targeting would improve 
the effi cacy of therapy in PNET, with non-overlapping 
toxicity profi les.

Methods

Patient Eligibility
•  Well or moderately differentiated NET with known pancreatic primary

• Progressive disease within previous 7 months by RECIST criteria

• Continued concurrent octreotide at stable dose allowed if needed for 
symptom control

• No prior mTOR or VEGF pathway targeted therapy

• Up to 2 prior chemotherapies, prior interferon, liver-directed therapies 
and PRRT allowed

• Adequate hematologic reserve (Hb > 9 g/dl, ANC > 1500/mm3, Plts > 
75,000/mm3)

• Creatinine ≤ 1.5 x ULN with < 2 g/24 hour urine protein.

• Liver transaminases < 5x ULN; bilirubin < 1.5 x ULN

• Adequate hypertension, glucose and cholesterol control.

• Normal LVEF

• ECOG PS 0-1

• Willingness to submit archived tumor tissue and blood/serum samples 
for translational correlates.

Study Regimen
 - Temsirolimus 25 mg IV days 1,8,15,22

 - Bevacizumab 10 mg/kg IV days 1,15

Repeated every 28 days (1 cycle), with tumor evaluation performed every 
2 cycles

Trial design
• Multi-center single arm Phase II trial

• Co-primary endpoints of confi rmed response rate and 6-month PFS

• All eligible patients who have signed a consent form and have begun 
treatment will be evaluable for response.

• A modifi ed two-stage Simon design with fi xed sample size of 50 
patients is utilized  with goal RR of > 20% and/or 6 –month PFS of 
80%.

• The trial was activated on 9/8/2009.  Data for interim analysis were 
frozen 11/28/2011. 

• Planned interim effi cacy analysis for futility performed after fi rst 25 
evaluable patients is presented.  Adverse event data are available for 
36 patients.

Results

Adverse Events (N=36)*
Incidence >10% (all grades)

Grades 
1 & 2

Grades 
3 & 4

Hypertension 13 36 5 14

Hyperglycemia 13 36 4 11

Lymphopenia 8 22 4 11

Neutropenia 7 19 4 11

Fatigue 22 61 3 8

Mucositis Oral 19 53 3 8

Hypokalemia 4 11 3 8

Hypercholesterolemia 26 72 2 6

Thrombocytopenia 23 64 2 6

Aspartate Aminotransferase increased 15 42 2 6

Headache 12 33 2 6

Diarrhea 7 19 2 6

Hypophosphatemia 4 11 2 6

Anemia 24 67 1 3

Hypertriglyceridemia 23 64 1 3

Proteinuria 17 47 1 3

Alanine Aminotransferase increased 13 36 1 3

Nausea 11 31 1 3

Alkaline Phosphatase increased 9 25 1 3

Hypocalcemia 5 14 1 3

Elevated Creatinine 3 8 1 3

Anorexia 13 36 0 0

Rash 12 33 0 0

Epistaxis 9 25 0 0

Hemorrage 8 22 0 0

Hypoalbuminemia 8 22 0 0

Vomiting 7 19 0 0

Edema Limbs 6 17 0 0

Bilirubin 4 11 0 0

*Highest grade per patient possibly attributed to therapy

Patient Characteristics 
First 25 Evaluable Patients

Age 
 Median (Range) 58.0 (40.0-79.0)
Gender 
 Female 16 (64.0%)
 Male 9 (36.0%)
Performance Score 
 0 11 (44.0%)
 1 14 (56.0%)
Ethnicity 
 Caucasian 21 (84.0%)
 African American 4 (16.0%)
Months From Diagnosis to On Study 
 Median (Range) 11.5 (1.0-97.5)

Total
N (%)

Prior Therapy
 Octreotide 6 (24)  
 1 Prior chemotherapy regimen 5 (20)
 2 Prior chemotherapy regimens 4 (16)
 Hepatic Artery (Chemo)Embolization 3 (12)
 PRRT 1 (4)

Effi cacy
• Primary Endpoints:

 - Confi rmed partial response rate: 52% (13/25)
 - 6 month PFS: 84% (21/25)

Both co-primary endpoints exceeded the protocol-
defi ned criteria to continue enrollment.

• Secondary Endpoints:
 - Median PFS: 13.0 months
 - Median number of treatment cycles: 12.0 

• Patient Disposition:
 - 13 patients have progressed, 1 patient has died.
 - 10 patients remain on therapy.
 - 10 went off of therapy due to progressive disease .
 - 5 patients off-study due to adverse event or patient 
refusal
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Conclusions

• Planned interim analysis of this phase II trial met 
criteria for proceeding with further accrual to goal of 50 
evaluable patients.  Accrual is ongoing.

• Adverse event data are consistent with those expected 
for each agent

• The remarkable preliminary effi cacy data is encouraging 
and supports the ongoing study of combined targeted 
therapy in this disease, such as the randomized phase 
II trial CALGB 80701 evaluating everolimus versus the 
combination of everolimus and bevacizumab.

• Evaluation of this regimen in the setting of prior mTOR 
inhibitor and/or VEGFR TKI therapy is warranted.

• Translational investigation of mandatory tumor and 
blood sample submission will be performed.
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