International Collaboration in Cancer Treatment Trials

The growing interest in establishing the molecular determinants of
outcome and of predictors of therapeutic benefit has led to the fre-
guentincorporation of translational biologic questions in randomized
trials. Both exploratory and validation studies mzy nave implications
for intellectual property issues relating to correlative biology.

To address these translational questions, collection of tumor and
other specimens from each patient enrolled is thus becoming increas-
ingly commonplace. Shipment of specimens across international bor-
ders may require permission from a national oversight body or may be
forbidden altogether. In some cases, it may be necessary to set up
parallel specimen banks and core laboratories in each country or
region. If multiple specimen banks and core laboratories are estab-
lished, however, the trial will need to institute quality assurance pro-
cedures to ensure that all specimen banking and analyses are
performed using the same techniques.

As correlative science techniques have evolved, so has the need
for harmonization of tissue collection, processing, and testing. The
NCI has recently published guidelines for tissue acquisition, as has the
EORTC.** The North American cooperative groups and the Breast
International Group have formulated breast cancer—specific guide-
lines, which they have agreed to incorporate in future studies.” !

As cancer imaging has grown more sophisticated, the need for quality
assurance and quality control of imaging studies has also grown.
Therefore, international collaboration in cancer clinical trials often
requires the development of guidelines for imaging studies, plans for
routine central review of some or all studies, and consideration of a
virtual imaging bank in which digitized imaging studies from patients
on clinical trials can be collected and reviewed. The NCI, working in
collaboration with cooperative groups with expertise in image acqui-
sition, the American College of Radiology Imaging Network, the
Quality Assurance Review Center, and the Cancer and Leukemia
Group B imaging core laboratory at Ohio State University, developed
a virtual imaging evaluation workspace in 2007. The consortium has
established an imaging core service and repository with capability of
acquiring and storing image objects on a worldwide basis. In addition,
the same collaborators plan to develop standard operating procedures
for assessment of imaging end points in cancer as well as evaluation of
new imaging markers.

As a critical modality for cancer treatment, radiation in clinical trials
must undergo similar processes for quality assurance and quality
control as other modalities of treatment. The NCI supports quality
assurance for radiation dosimetry in NCl-sponsored trials through
the Radiological Physics Center, quality assurance for radiation
delivery methods through the Radiation Therapy Oncology Group
and the Quality Assurance Review Center, and, more recently, quality
assurance for advanced-technology radiation therapy (eg, three-
dimensional conformal radiation therapy, stereotactic radiation
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therapy, intensity modulation therapy) through the Advanced Tech-
nology Consortium,*>** These quality assurance activities have been
routinely implemented for NCI-sponsored cancer trials in North
America, as well as for select acadernic and pharmaceutical trials in
Europe and Japan. Globally, however, quality assurance requirements,
such as facility questionnaires, facility credentialing, external reference
dosimetry audits, and phantom measurements, vary from group to
group, both in content and evaluation criteria. This variation hampers
collaboration and makes comparisons and meta-analyses difficult. In
addition, both radiotherapy technology and the tools for quality as-
surance are constantly evolving. Close engagement between clinical
trialists and manufacturers is required to integrate new digital formats
smoothly and ensure that a common framework for data interpreta-
tion can achieve a uniform level of quality.

The ability to conduct cancer clinical trials efficiently requires ongoing
support for infrastructure, both centrally and at participating institu-
tions. Building the infrastructure for a specific trial is much less effi-
cient than building and maintaining infrastructure for an ongoing
series of trials. The central and institutional costs for cancer treatment
trials are summarized in Tables 1 and 2. Support for these costs may
come from a variety of sources, including government, industry, char-
ity, and local academic institutional contributions. Government sup-
port has varied from country to country and region to region. The NCI
began to support the infrastructure for cancer clinical trials in 1956. In
2007 the NCI’s budget for the US-based nine clinical trials cooperative
groups, which together enroll about 25,000 patients per year to trials,
was approximately $145 million. Over the past 10 years, the United
Kingdom has formalized and provided centralized funding for stand-
ing clinical trials networks throughout the country, initially for oncol-
ogy, and now for medical research of all types. The United Kingdom
provides infrastructure support to all clinical sites participating in
approved phase 11 and III trials and large cohort studies through the
National Cancer Research Network. Publicly funded charities such as
Cancer Research UK and government agencies, such as the Medical
Research Council, provide support for both early- and late-phase

Table 1. Central Costs for Cancer Treatment Trials

Protocol design and development, including support for meetings and
conference calls

Preparation of applications to central regulatory authorities and central
ethics authorities, as applicable

Collection/monitoring of institutional and investigator regulatory compliance
Verification of patient eligibility and management of treatment assignment
Clinical trial insurance

Patient random assignment

Database development

Data collection and management

Drug supply and distribution

Statistical design and analysis

Tumor, specimen and imaging banking

Quality assurance/quality control

Onsite monitoring and audits of participating sites

Pharracovigilance
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Table 2. Institutional Costs for Cancer Treatment Trials

Ethics review and local competent authority review of proposed trials, open
trials, adverse events, amendments

Time of local investigators, research nurses, pharmacists, and data
managers

Time and resources for related studies {pathology, imaging) over and
above that which is standard of care

Research pharmacy
Quality control efforts

clinical trials through research grants to clinical investigators and trials
units.***! The estimated yearly budget for academic cancer clinical
trials in the United Kingdom, including support for network infra-
structure is about £55 million. The Ireland—Northern Ireland Na-
tional Cancer Institute Cancer Consortium, with financial support
from the Republic of Ireland, the United Kingdom government, and
the NI, established a clinical trials network covering the Republic of
Ireland and Northern Ireland.* In France, the Ministry of Health and
INCa (Institut National du Cancer) have established support for clin-
ical trials through competitive requests for applications as well as
support for data management centers, including those of specialized
networks. The governments of Japan and Korea have undertaken
steps to support infrastructure for and encourage academic clinical
trials in cancer. A similar effort is underway in the Middle East. The
government of Australia, through Cancer Australia, has recently un-
dertaken support and expansion of existing trials networks, which had
previously been funded through a variety of means including fund-
raising and charitable donations, peer-reviewed grants for individual
trials, and infrastructure support for some groups by the New South
Wales Cancer Institute. Funds raised by charity (the Canadian Cancer
Society) have been used for many years to support the core activity of
the NCIC-CTG. Professional medical societies in China, India, Japan,
Korea, and other countries have undertaken to start cooperative
groups to run clinical trials for cancer patients. Local institutions also
have generously contributed their own funds, as well as funds raised
through charitable appeals, to help support the infrastructure for
clinical trials, such as the costs listed in Tables 1 and 2.

We note that limitation of funding has hindered clinical trial
research in many instances. In the United States, for example, the
per-patient cost to support research nurses, data managers, and phy-
sician time for a hypothetical phase III cancer treatment trial has been
estimated at $6,000 (US$) in 2003."* NCI funds are only sufficient to
underwrite a per-patient payment of $2,000 (US$). Clinical trials
groups outside the United States that lack substantive support from
charity, industry, or government often must decline participation
in promising phase III studies unless separate industry funding
is available.

Pharmaceutical companies may run international trials on their own,
or in conjunction with established clinical trials cooperative groups.
Effective collaboration between industry and clinical trials groups has
resulted in the successful completion of many important cancer trials.
Not surprisingly, however, there may well be tensions between the
objectives of the pharmaceutical company, which generally wants to
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support trials that provide data appropriate for a licensing application,
and those of the cooperative group, which wants to evaluate the
additive benefit of that new agent to standard treatment. In some
cases, the cooperative group may also want to combine or compare
agents from two different companies. In addition, in many instances,
a trial addressing a question of great importance to oncologists and
patients may be of no interest to the pharmaceutical industry. An
international consortium of academic breast cancer trialists have re-
cently proposed a model template for successful partnership between
academia and industry.**

Pharmaceutical support for trials may include the supply and/or
distribution of experimental drugs, per-patient payments to partici-
pating institutions, and support of central activities, such as investiga-
tor education, laboratory assays, statistical analysis, data management,
quality control/quality assurance, and audits. The provision of study
drug and financing across international boundaries may be compli-
cated due to the variation in licensing arrangements across the globe.
Recently, the Chief Executive Officer Roundtable on Cancer, working
in partnership with the NCI and academic institutions in the United
States, developed a set of common contract clauses designed to
shorten the length of time required for legal agreements.*®

How should we characterize the current state of global collaboration
in cancer treatment trials? Ideally, clinical trials groups for each cancer
site should have a regular mechanism for the exchange of ideas about
current science and proposed trials. Such a structure would facilitate
the design and conduct of complementary trials, avoid unnecessary
duplication, and stimulate collaboration on meta-analyses of similar
studies. Where appropriate, groups can work together on the design
and management of joint global trials.

Regional international networks have been established for de-
cades both in Europe and in North America. For example, leading
European oncologists set up the EORTC in 1962. Today, EORTC'’s
top 35 accruing institutions are located in 11 European countries, as
well as Turkey and Egypt. Similarly, cancer researchers in Canada and
the United States have worked together for many years through such
collaborative groups as the National Surgical Adjuvant Breast and
Bowel Project, the Radiation Therapy Oncology Group, and the Chil-
dren’s Oncology Group. The NCIC-CTG has worked closely with
investigators in the United States, Europe, and Australia. Global net-
works for cancer treatment trials in the developing world have been set
up by both the International Network for Cancer Treatment and
Research and the International Atomic Energy Agency. In addition,
many groups of trialists have established ongoing collaborations to
perform meta-analyses based on data from individual patients ac-
crued to clinical trials. A partial list of recent key cancer treatment trials
made possible through effective international collaboration is pre-
sented in Appendix Table Al (online only).

Effective interchange between clinical trials groups has most of-
ten been accomplished under the umbrella of international inter-
group committees. A list of the activities which we would expect from
an effective international intergroup is presented in Table 3. One of the
best examples of effective intergroup activities is in breast cancer.
Globally, the Breast International Group and the International Breast
Cancer Study Group bring together 41 member groups from Europe,
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Table 3. Expectations for Functional Global Intergroup Committees

Required participation by member groups in at least some intergroup trials
Required participation by groups in intergroup activities

Duss to support intergroup infrastructure and meetings

Attendance at meetings and conference calls

Regular face-to-face meetings, conference calls, and trial-specific
workshops

Routine exchange of information about active and planned studies
Joint development of concepts for new trials
Development of joint trials as appropriate and feasible, ideally to include:
Single protocol with country-specific appendices
Common case report forms
Single data base
Development of complementary trials as appropriate and feasible
Routine engagement with industry as an intergroup
Individual-patient date meta-analyses as appropriate

Canada, Latin America, Australia/New Zealand, and Asia, in addition
to those from North America. The Adjuvant Lapatinib and/or Tras-
tuzumab Treatment Optimization trial (NCT 00490139), sponsored
by NCI, the Breast Intergroup, and GlaxoSmithKline is an example of
a worldwide trial made possible through international collaboration
and industry partnership.'®

In brain cancer, the EORTC, NCIC-CTG, the Trans-Tasman
Radiation Oncology Group (based in Australia and New Zealand),
and the United States—based Radiation Therapy Oncology Group and
North Central Cancer Treatment Group have developed a joint dis-
ease strategy for high-grade gliomas. This work follows up on the joint
international temozolamide trial previously mentioned.

In gynecologic cancer, the Gynecologic Cancer Intergroup,
formed in 1997, brings together 16 cooperative groups that conduct
cancer treatment trials for wornen with gynecologic cancer. Under the
auspices of the Gynecologic Cancer Intergroup, cooperative groups
from Australia/New Zealand, Italy, the United Kingdom, and the
United States quickly completed accrual of 4,000 womnen to Gyneco-
logic Oncology group 182/International Collaboration in Ovarian
Neoplasia 5, the largest ovarian cancer treatment trial to date."”

In addition, there are numerous instances of academic and
industry-led trials conducted across the developing and developed
worlds. To date, however, global integration of academic cancer treat-
ment trials remains the exception, rather than the norm.

The scientific imperative for international collaboration in cancer
treatment trials is clear. Our ability to establish international collabo-
rations will result in maximization of our resources and patients,
permitting us to complete definitive trials in a timely manner. Regu-
latory, logistical, and financial hurdles, however, often hamper the
conduct of joint trials. The advantages and disadvantages of such
international collaboration are listed in Table 4. Ongoing efforts on
the part of cancer investigators, cooperative groups, national research
institutions, national governments, competent authorities, ethics
committees, and pharmaceutical companies are needed to strengthen
global collaboration so that we may identify effective treatments for
our patients more quickly. In addition, integration of investigators
and cooperative groups in China, India, Japan, Korea, Latin America,
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Table 4. Advantages and Disadvantages of International Collaboration in
Cancer Treatment Trials

Advantages Faster accrual from more sites for patients with common

cancers and with all stages of disease

Faster accrual for patients with uncommon and rare
tumors, specific molecular defects, and less common
histologic subtypes

Broader applicabifity of research results
Fewer duplicative trials
More complementary trials

More rapid dissemination of innovations in cancer
treatment

Disadvantages Differing regulations between countries

Differing levels of infrastructure support for cancer
clinical trials between countries

Differing processes and schedules for scientific review
by funding bodies between countries

Longer lead time for concept and trial development

Differing licensing arrangements for specific drugs
between countries

Contractual issues with pharmaceutical companies in
different countries

Drug distribution issues in different countries

and other countries in Asia, Africa, the Middle East, and Europe into
the existing intergroups and clinical trials networks will make our trials
more representative of cancer patients from around the globe and the
results from our trials more broadly applicable to those patients.
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in-the treatment of advanced, persistent or recurrent uterine carcinosarcoma

+ GOG187 : Phase II study of paclitaxel for ovarian stromal tumors as first-line or second -line therapy

+ GOG209 : Randomized Phase 1II trial of doxorubicin/cispratin /paclitaxel and G-CSF versus carboplating/
~ paclitaxel in patients with stage [Il & IV or recurrent endometrial cancer
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PROTOCOL GOG-0218
A PHASE 111 TRIAL OF CARBOPLATIN AND PACLITAXEL PLUS PLACEBO VERSUS CARBOPLATIN
AND PACLITAXEL PLUS CONCURRENT BEVACIZUMAB (NSC #704865, IND #7921) FOLLOWED BY
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This study is supported by the NCI Cancer Trials Support Unit (CTSU). (08/06/07) (10/14//08)

Institutions not aligned with GOG 0218 will participate through the CTSU mechanism as outlined below and detailed
in the CTSU logistical appendix, See instructions in Appendix V1II for New Institutions prior to enrollment of

first patient

o  The study protocol and all related forms and documents must be downloaded from the protocol-specific Web
page of the CTSU Member Web site located at https://members.ctsu.org

o Send completed site registration documents to the CTSU Regulatory Office. Refer to the CTSU logistical
appendix for specific instructions and documents to be submitted.

e Patient enrollments will be conducted by the CTSU. Refer to the CTSU logistical appendix for specific
instructions and forms to be submitted.

e Data management will be performed by the GOG. Case report forms (with the exception of patient enroliment
forms), clinical reports, and transmittals must be sent to GOG unless otherwise directed by the protocol. Do not
send study data or case report forms to the CTSU Data Operations.

o Data query and delinquency reports will be sent directly to the enrolling site by GOG via GOG’s web based
system. Please send query responses and delinquent data to GOG as directed and do not copy the CTSU Data
Operations. Each site should have a designated CTSU Administrator and Data Administrator and must keep their
CTEP AMS account contact information current. This will ensure timely communication between the clinical site
and the GOG Statistical and Data center.

Patient enrollments from institutions that are not aligned with GOG will be conducted via the NCI Cancer Trials
Support Unit (CTSU) and all data should be sent to CTSU Data Operations unless otherwise specified in the CTSU
logistical appendix. CTSU will use the GOG-0218 number as required for reporting to GOG and NCI and when
registering patients through the GOG Registrar. CTSU participants and institutions will be instructed to use the GOG-
0218 study number on all data forms.

CANCER TRIALS SUPPORT UNIT (CTSU) ADDRESS AND CONTACT INFORMATION

(08/06/07)(10/14/08)

To submit site registration For patient enrollments: Submit study data directly to the
documents: Lead Cooperative Group unless

otherwise specified in the protocol:
CTSU Regulatory Office CTSU Patient Registration GOG Statistical and Data Center at
1818 Market Street, Suite Voice Mail — 1-888-462-3009 Roswell Park Cancer Institute, Elm and
1100 Fax — 1-888-691-8039 Carlton Streets, Buffalo, NY 14263
Philadelphia, PA 19103 Hours: 8:00 AM — 8:00 PM Eastern Time, Call GOG User support 716-845-
Phone - 1-888-823-5923 Monday Friday (excluding holidays) 7767 to obtain user name and
Fax —215-569-0206 password to submit electronic data

[For CTSU patient enrollments that must be _
completed w1t?1m approxmately one hour or Do not submit study data o forms to
other extenuating circumstances, call 301- CTSU Data Operations. Do not co
704-2376. Please use the 1-888-462-3009 the CTSU on data Subrr;issions 124
number for ALL other CTSU patient )
enrollments.]

For patient eligibility or treatment-related questions contact the Study Chair of the Coordinating group. For

questions unrelated to patient eligibility, treatment or data submission contact the CTSU Help Desk by phone or

email:

All other questions (including forms-specific questions) should be communicated by phone or ¢-mail to:

CTSU General Information Line — 1-888-823-5923, or ctsucontact@westat.com. All calls and correspondence will be

triaged to the appropriate CTSU representative,

The CTSU Public Web site is located at: www.ctsu.org

The CTSU Registered Member Web site is located at http:/members.ctsu.org

CTSU logistical information is located in Appendix VIIL.. (08/06/07)

OPEN TO PATIENT ENTRY SEPTEMBER 26,2005 REVISED JANUARY 16,2006 REVISED JUNE 26, 2006 REVISED
AUGUST 6, 2007 REVISED OCTOBER 14, 2008 REVISED MARCH 16, 2009 REVISED JUNE 1, 2009
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GOG-0218
SCHEMA (08/06/07) (10/14/08)

ELIGIBILITY

«Epithelial ovarian, peritoneal primary or fallopian tube cancer

FIGO Stage III with any gross (macroscopic or palpable) residual disease or FIGO Stage IV
(06/26/06)

Randomization (cycle =21 days):

Arm1 (standard chemotherapy)

Phase A Chemotherapy * day 1 every 21 days x 6 cycles
Placebo (for bevacizumab) ** day 1 every 21 days beginning with cycle

2 x 5 cycles
1
Re-registration
!
Phase B Placebo (for bevacizumab) ** day 1 every 21 days cycles 7 through 22
(06/26/06)
Arm II (concurrent bevacizumab)
Phase A Chemotherapy * day 1 every 21 days x 6 cycles
bevacizumab ** day 1 every 21 days beginning with cycle 2 x 5 cycles
1
Re-registration
!
Phase B Placebo (for bevacizumab) ** day 1 every 21 days cycles 7 through 22
(06/26/06)
Arm III (extended bevacizumab)
Phase A Chemotherapy * day 1 every 21 days x 6 cycles
bevacizumab ** day 1 every 21 days beginning with cycle 2 x 5 cycles
!
Re-registration
!

Phase B bevacizumab ** day 1 every 21 days cycles 7 through 22 (06/26/06)

*Paclitaxel 175mg/m? IV over 3 hours followed by Carboplatin AUC 6 IV over 30 minutes day 1 of
cycles 1 through 6 only (Note: docetaxel 75mg/m” IV over 1 hour may be substituted for paclitaxel
[see sections 2.65, 5.322, and 6.51].)

**peyacizumab / Placebo 15mg/kg IV day 1 of each cycle beginning with cycle 2
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GOG-0218

OUTCOME MEASURES (10/14/08) (03/16/09)

*Primary Endpoint:

-Progression-free survival (PFS)

*Secondary Endpoints:

-Overall Survival (OS)

-Response Rate (RR)

-Toxicity

-Quality of Life

-Translational Research - Please see Section 7.2 as well as Appendix VI (Specimen Procedures) and
Appendix VII (Laboratory Procedures) for details regarding the specimen requirements and laboratory
testing for this protocol. The banking of whole blood for future research will apply to all of the
patients who provide consent regardless of randomization and treatment including those already
enrolled on GOG-0218.

Patients treated on this trial will not be eligible for therapy on clinical trials evaluating consolidation or
maintenance therapy while on or off study.
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1.0

-1- GOG-0218

OBJECTIVES (10/14/08)

This is a phase 111 randomized study to evaluate new treatment programs for
patients with International Federation of Gynecologic Oncology (FIGO,
Appendix I) stages III and IV, epithelial ovarian, peritoneal primary or fallopian
tube cancer. (06/26/06) (08/06/07)

1.1 Primary Objectives

1.11

1.12

To determine if the addition of 5 concurrent cycles of bevacizumab
to 6 cycles of standard therapy (carboplatin and paclitaxel) [Arm
I1] increases the duration of progression-free survival (PFS) when
compared to 6 cycles of standard therapy alone [Arm I] in women
with newly diagnosed stage III (with any gross residual disease)
and stage 1V, epithelial ovarian, peritoneal primary or fallopian
tube cancer. (06/26/06) (08/06/07)

To determine if the addition of 5 concurrent cycles of bevacizumab
(06/26/06) plus extended bevacizumab for 16 cycles beyond the
(06/26/06) 6 cycles of standard therapy (carboplatin and paclitaxel)
[Arm II1] increases progression-free survival when compared to 6
cycles of standard therapy [Arm I] in women with newly
diagnosed stage III (with any gross residual disease) and stage IV,
epithelial ovarian, peritoneal primary or fallopian tube cancer.
(06/26/06) (08/06/07)

1.2 Secondary Objectives (10/14/08)

1.21

1.22

1.23

1.24

In the event that both Arm II and Arm III regimens are superior to
the Arm I regimen with respect to progression-free survival, to
determine whether the Arm III regimen prolongs progression-free
survival when compared to the Arm II regimen.

To determine whether the Arm II or Arm III regimen increases the
duration of overall survival when compared with the Arm I
regimen.

To compare each of the experimental regimens to the Arm I
regimen with respect to the incidence of severe toxicities or serious

adverse events.

To determine the impact on Quality of Life (QOL, as measured by
the FACT-O TOI) following treatment with the above regimens.
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1.3  Translational Research Objectives

1.31

1.32

1.33

1.34

To assess the relationship between angiogenic markers and clinical
outcome including tumor response, progression-free survival and
overall survival in patients randomized to standard cytotoxic
chemotherapy (paclitaxel and carboplatin) without bevacizumab,
with concurrent bevacizumab or with extended bevacizumab.

To assess the predictive value of a set of genes whose expression
correlates with survival of patients with stage III (with any gross
residual disease) and stage 1V, epithelial ovarian, peritoneal
primary or fallopian tube cancer. (06/26/06) (08/06/07)(10/14/08)

To bank whole blood for research. (03/16/09)

To determine if genetic variations in genes associated with
essential hypertension including WNK lysine deficient protein
kinase 1 (WNK1), G protein-coupled receptor kinase 4 (GRK4)
and kallikrein B (KLKB1) predict which patients are likely to
develop bevacizumab-induced hypertension. (03/16/09)
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2.0 BACKGROUND AND RATIONALE

2.1

22

Standard Management of Advanced Ovarian and Peritoneal primary
Carcinoma

After initial surgical diagnosis, staging and cytoreduction, the standard
primary systemic chemotherapy for women with advanced epithelial
ovarian, and peritoneal primary cancer consists of chemotherapy with a
platinum and taxane combination,? usually carboplatin®® and paclitaxel.
While significant advances have been made in patient management, this
disease still carries the highest fatality to case ratio for all gynecologic
malignancies diagnosed in the United States. It is estimated that in 2004,
25,580 new cases will have been diagnosed and 16,090 women will have
died of the disease.” Over the past two decades, there have been only
modest improvements in overall 5-year survival, and while 5-year survival
has increased steadily from 30% to 50% overall, it has improved by only
5%, from 20% to only 25% for women with advanced-stage tumors.
Clearly improvements are needed in primary therapeutic strategies.

New Therapeutic Strategies to Improve Outcomes

GOG-0182-ICONS5 was a 5-arm randomized clinical trial comparing
standard therapy (carboplatin and paclitaxel) with four investigational
arms incorporating gemcitabine, topotecan and liposomal doxorubicin,
either in combination or in sequence with paclitaxel and carboplatin.
Major ovarian cancer clinical trials groups throughout the world
participated in this study, including the MRC ICON investigators in the
United Kingdom, European Institute of Oncology in Italy, and the
Australia-New Zealand GOG Consortium. This international
collaboration provided a unique opportunity to accrue large numbers of
patients in a timely manner which facilitated the simultaneous evaluation
of multiple agents in a prospective randomized trial. With international
participation, accrual exceeded 1,200 patients per year, and the trial
reached its targeted accrual goal within four years of activation.

While the results of GOG-0182-ICONS will help establish optimum
chemotherapy for previously untreated patients with advanced ovarian and
peritoneal primary cancer, the next generation of clinical trials will
explore the impact of molecular targeted therapies in conjunction with
chemotherapy. In particular, growth factor signal transduction inhibitors
and anti-angiogenic agents as single agents and in combination with
cytotoxic drugs are currently undergoing phase I and II trials in women
with these tumors. Many of these agents have been shown to have
cytostatic effects and have shown synergy with chemotherapy in
experimental models of human cancer. In addition, since it is postulated
that such biologic agents may also have a role in maintenance therapy, the
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general approach in phase I trials will be the evaluation of the impact on
outcome of active biologic agents in combination with standard cytotoxic
therapy plus or minus extended single agent administration, compared
with standard cytotoxic therapy alone, in patients with advanced disease.

Rationale for Angiogenesis -Targeted Therapeutics

Angiogenesis is one of the cardinal processes leading to invasion and
metastasis of solid tumors. The angiogenic-signaling pathway may be
triggered by the release of angiogenic promoters such as vascular
endothelial growth factor (VEGF) from tumor cells into the local
microenvironment. There is accumulating evidence that angiogenesis
%lays a central role in ovarian cancer disease progression and prognosis.s'

Given that a direct relationship has been demonstrated between the
expression of biomarkers of angiogenesis and the behavior of epithelial
ovarian cancer, it would seem implicit that pharmacological inhibitors of
angiogenesis could arrest tumor progression."*!” Neutralizing anti-VEGF
monoclonal antibodies have demonstrated therapeutic activity in a variety
of pre-clinical solid tumor models.'®"

Role of Bevacizumab, an Anti-VEGF Monoclonal Antibody, in Epithelial
Qvarian and Peritoneal primary Cancer Therapy (10/14/08)

Bevacizumab is a recombinant humanized version of a murine anti-human
VEGF monoclonal antibody, named rhuMAb VEGF. Bevacizumab has
been advanced into clinical development for use as a single agent to
induce tumor growth inhibition in patients with solid tumors and for use in
combination with cytotoxic chemotherapy to delay the time to disease
progression in patients with metastatic solid tumors.”

The results of two single agent trials of bevacizumab for patients with
recurrent epithelial ovarian and peritoneal primary cancer have been
published.*"*? GOG (GOG-0170-D) utilized two co-primary efficacy
endpoints: clinical response by NCI RECIST criteria and proportion
surviving progression-free for at least 6 months. 62 participants received
bevacizumab at 15 mg/kg every 21 days until clinical or radiographic
evidence of disease progression or development of unacceptable toxicity.
The primary disease characteristics were typical of patients with recurrent
ovarian cancer, and approximately 43% of patients were considered
primarily platinum resistant. A 21% response rate was observed, and 40%
were progression-free for at least 6 months, with a median PFS 4.7
months, compared with 1.8 months for a historical control based on
previous negative phase Il trials of cytotoxic agents in populations with
similar clinical characteristics. Genentech AVF 2949 examined patients
with a higher risk profile in terms of the potential for disease progression
and adverse events, allowing only patients considered either primarily or
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secondarily platinum resistant and having received 2 or 3 previous
cytotoxic regimens. These differences in eligibility ultimately translated
into a higher level of platinum resistance, a greater number of prior
regimens and a slightly worse performance status profile in the AVF
population. Forty four patients were treated at the same dose and schedule
for bevacizumab as used in GOG 170-D. Seven (16%) responses were
documented, and 12 (27%) were progression-free for at least 6 months.

The observed spectrum and degree of toxicity between these trials was not
unexpected, for example with respect to arterial thrombotic and reno-
vascular events. However, unlike GOG 170-D, in which no
gastrointestinal perforations or fistulae were observed, 5 such events
occurred in 44 patients enrolled to AVF 2949; these events led to early
termination of AVF 2949 and an IND Action Letter in 2005. It is possible
that the higher risk profile of AVF participants and imaging evidence of
intestinal wall thickening as a precursor may account for this observation,
but this is still speculative - some of these events occurred after
discontinuing bevacizumab for disease progression, the natural history of
gastrointestinal perforation and fistula in patients with advanced recurrent
ovarian cancer is not well documented, and one cannot account for
statistical variation without a controlled trial. That being said, Han et al.
recently reviewed published data from phase I trials and historical cohort
studies of open-label use of bevacizumab as a single agent and in
combination with cytotoxic drugs. This review revealed an overall
incidence rate of 5.2% in 308 patients, about double the rate seen in other
solid tumor populations. While not all of these gastrointestinal
perforations and fistulae have required open surgical management and
most patients have recovered, prospective pre-clinical and clinical work is
needed to identify mechanisms and I‘lSk factors. This is one of the goals
for GOG-0218.

Experience with Combination Bevacizumab - Cytotoxic Therapy

Evidence from pre-clinical studies and recent phase II and I11
clinical trials in other solid tumors has demonstrated enhanced
anti-tumor activity of traditional cytotoxic regimens, when
combined with bevacizumab. For example, Devore and colleagues
reported on a three-arm phase Il randomized trial of
carboplatin/paclitaxel at with or without bevacizumab (7.5 mg/kg
or 15 mg/kg dose levels) every 21 days until disease progression,
in 99 patients with stages IIIB and IV non-small cell lung cancer. =
Response rates were 21.9 percent (7/32 patients) in the low dose
and 42.9 percent (14/35 patients) in the high dose bevacizumab
combination arms, compared to a response rate of 31.3 percent
(10/32 patients) in the chemotherapy alone arm. A phase [I/I1I trial
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