Neuroendocrine Tumor Task Force Statement on the investigation of Vascular Endothelial
Growth Factor (VEGF) pathway inhibitors in neuroendocrine tumors

The Neuroendocrine Tumor Task Force consists of North American experts in neuroendocrine tumors
from multiple disciplines including medical oncology, radiation oncology, surgery, biostatistics, radiology
and pathology. In addition, patient advocacy is represented in the Task Force. The mission of the
Neuroendocrine Tumor Task Force is to facilitate the development of large clinical trials by oncology
cooperative groups to improve the treatment of patients with neuroendocrine tumors.

The Neuroendocrine Tumor Task Force has become aware of concerns among patients regarding the
use of vascular endothelial growth factor (VEGF) pathway inhibitors in neuroendocrine tumors. These
concerns have arisen in part due to reports in laboratory animal models suggesting that treatment with
VEGF inhibitors may enhance metastatic potential under some circumstances.(1) These studies,
however, do not suggest that the clinical investigation of VEGF inhibitors in patients with metastatic
neuroendocrine tumors should be discouraged. In fact, in mouse models of neuroendocrine tumors,
therapies targeting VEGF and angiogenesis have been found to inhibit tumor growth and improve
survival.(2-4) As with other cancer therapies, however, resistance to VEGF-pathway inhibitors eventually
occurs, and understanding how to minimize, avoid, or delay resistance remains an area of intense
investigation.(5) In human studies, VEGF inhibitors are effective in slowing tumor growth or improving
survival in patients with advanced and metastatic cancers (see below), although their role as adjuvant
therapy (for prevention of recurrence after complete resection of the tumor) has not been established.
The National Cancer Institute and its cooperative oncology groups sponsor a number of current and
planned studies with VEGF inhibitors such as bevacizumab (Avastin™), and motesanib in patients with
neuroendocrine tumors. The Neuroendocrine Tumor Task Force and its members strongly endorse the
ongoing accrual of patients to these studies.

Experience with VEGF pathway inhibitors in human malignancies: The vascular endothelial growth factor
pathway comprises VEGF together with its receptors. A number of anti-tumor agents have been
developed targeting this pathway including bevacizumab, sunitinib (Sutent™) and sorafenib (Nexavar™).
VEGF pathway inhibitors have been used in thousands of cancer patients (either alone or in combination
with other therapies), and have led to documented increases in overall survival in patients with advanced
kidney, liver, colorectal and lung cancer.(6-8)

VEGF pathway inhibitors in neuroendocrine tumors: The information regarding VEGF inhibitors in
patients with neuroendocrine tumors is not as mature as that br other cancers, since fewer trials of
VEGF inhibitors have been completed in patients with these diseases. Nevertheless, there is an
emerging body of evidence suggesting that VEGF pathway inhibitors are active in human
neuroendocrine tumors:

In a small phase Il study of patients with carcinoid tumors, treatment with bevacizumab was
associated with an overall tumor response rate (tumor shrinkage) of 18%.(9)

In another small phase Il study, patients with pancreatic neuroendocrine tumors, treatment with
sunitinib was associated with an overall tumor response rate (tumor shrinkage) of 16%.(10)

A recent larger randomized phase Il study of sunitinib also showed that such therapy may delay
tumor growth in pancreatic neuroendocrine tumors. Preliminary results showed prolongation in
progression-free survival from 5.5 months to 11.1 months.(11)

Given the demonstrated efficacy of VEGF pathway inhibitors in other malignancies, as well as the
promising initial data regarding the use of VEGF pathway inhibitors in neuroendocrine tumors, the NCI
and other groups have designed additional clinical trials to further evaluate the efficacy of VEGF pathway
inhibitors in patients with neuroendocrine tumors. Based on the available data, the Neuroendocrine
Tumor Task Force believes that VEGF inhibitors may represent an effective therapeutic strategy for
neuroendocrine tumor patients. In order to define the potential role of VEGF inhibitors in the treatment of
neuroendocrine tumors, the Task Force strongly supports clinical trials involving these agents.



The following members of the Neuroendocrine Tumor Task Force support the above statements:

Lillian L. Siu, M.D., Task Force Chair Timothy J. Hobday, M.D.

Princess Margaret Hospital Mayo Clinic

James C. Yao, M.D., Task Force Vice Chair Kyle D. Holen, M.D.

University of Texas M.D. Anderson Cancer Center University of Wisconsin

Lowell Anthony, M.D. Matthew H. Kulke, M.D.

Louisiana State University Dana-Farber Cancer Institute

Al B. Benson, Ill, M.D. Eric K. Nakakura, M.D., Ph.D.
Northwestern University University of California, San Francisco
Adam C. Berger, M.D. Nancy Lindholm O’'Hagan

Thomas Jefferson University Caring for Carcinoid Foundation

Emily Bergsland, M.D. Howard Safran, M.D.

University of California, San Francisco Brown University

Steven J. Cohen, M.D. Virginia Steele

Fox Chase Cancer Center Global Accords

Lee Ellis, M.D. Benjamin M. Yeh, M.D.

University of Texas M.D. Anderson Cancer Center University of California, San Francisco

George Fisher, M.D., Ph.D.
Stanford University

References

1. Paez-Ribes M, Allen E, Hudock J, Takeda T, Okuyama H, Vinals F, et al. Antiangiogenic therapy
elicits malignant progression of tumors to increased local invasion and distant metastasis. Cancer Cell.
2009 Mar 3;15(3):220-31.

2. Konno H, Arai T, Tanaka T, Baba M, Matsumoto K, Kanai T, et al. Antitumor effect of a
neutralizing antibody to vascular endothelial growth factor on liver metastasis of endocrine neoplasm.
Jpn J Cancer Res. 1998;89(9):933-9.

3. Zhang J, Jia Z, Li Q, Wang L, Rashid A, Zhu Z, et al. Elevated expression of vascular endothelial
growth factor correlates with increased angiogenesis and decreased progression-free survival among
patients with low-grade neuroendocrine tumors. Cancer. 2007 Mar 5;109(8):1478-86.

4. Inoue M, Hager JH, Ferrara N, Gerber HP, Hanahan D. VEGF-A has a critical, nonredundant role
in angiogenic switching and pancreatic beta cell carcinogenesis. Cancer Cell. 2002 Mar;1(2):193-202.

5. Bergers G, Hanahan D. Modes of resistance to anti-angiogenic therapy. Nat Rev Cancer. 2008
Aug;8(8):592-603.

0. Sorafenib product label. 2007; Available from:

http://www.accessdata.fda.gov/drugsatfda docs/label/2007/021923s004s005s006s007Ibl.pdf.

7. Bevacizumab product label. 2009; Available from:

http://www.accessdata.fda.gov/drugsatfda docs/label/2009/125085s0168Ibl.pdf.

8. Sunitinib product label. 2009; Available from:

http://www.accessdata.fda.gov/drugsatfda docs/label/2009/021938s009Ibl.pd.
9. Yao JC, Phan A, Hoff PM, Chen HX, Charnsangavej C, Yeung SC, et al. Targeting vascular
endothelial growth factor in advanced carcinoid tumor: a random assignment phase Il study of depot




octreotide with bevacizumab and pegylated interferon alpha-2b. Journal of Clinical Oncology.
2008;26(8):1316-23.

10. Kulke MH, Lenz HJ, Meropol NJ, Posey J, Ryan DP, Picus J, et al. Activity of sunitinib in patients
with advanced neuroendocrine tumors. Journal of Clinical Oncology. 2008;26(20):3403-10.

11. Raymond E, Raoul J, Niccoli P, Bang Y, Brobath I, Lombard-Bohas C, et al. Phase llI,
randomized, double-blind trial of sunitinib versus placebo in patients with progressive well-differentiated
pancreatic islet cell tumours. Annals of Oncology. 2009;20(Supplement 7):viill.



