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SCHEMA beginning 8/29/2011(08/29/11) (12/19/11) (10/01/12)

Women with recumrent ovarian or peritones primary cancerwho
have a treatmentfree Interval greaterthan 6 months and
are candldatesfor cytoreductive surgery

¢

Patient chooses a systemic treatment with either:
a) carboplatin + paclitaxel or
b) carboplatin + paclitaxel + bevacizumab
c) carboplatin + gemcitabine or
d} carboplatin + aemcitabine + bevacizumab

v
Randomlize su l'glﬂll freatment
Cytoreductive No
surgery Surgery
| . s

Begin systemic treatment with carboplatin + paclitaxel +/- bevacizumab
or
Begin systemic treatment with carboplatin + gemcitabine +/- bevacizumab

The following schema was in effect between 12/6/2007 to 8/28/2011. Once the accrual goal
for evaluating the chemotherapy regimens was attained. that randomization was eliminated and

only the surgical randomization remains (see the schema above). (08/29/11)(12/19/11)
SCHEMA (06/22/09)
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Please see Section 7.32 and Appendix III (Specimen Procedures) for details regarding the
specimen requirements and laboratory testing for this protocol. Archival tumor, tissue
specimens from secondary cytoreductive surgery and two tubes of blood (to make serum and
plasma) will only be required from women randomized to surgery and who consent to allow
their specimens to submitted and used for this research study. A new specimen requirement
was added to this protocol. The collection of whole blood will apply to all of the patients who
provide consent regardless of randomization and treatment including those already enrolled on
GOG-0213. Women already enrolled on GOG-0213 will need to be re-consented for this
collection. If the patient does not give permission, select “No” in the online Specimen Consent
Application for the question “Did your patient give permission for her blood to be collected for
submission and use for this research study” and enter “patient refusal” as the reason the
specimen was not collected/submitted in item S on the SP Form for WBO1.

Post surgical randomization treatment options now include either paclitaxel or gemcitabine in
combination with carboplatin. Either chemotherapy doublet may be administered with ;
bevacizumab at the discretion of the investigator. If chosen, bevacizumab maintenance is given

until disease progression or unacceptable toxicity. (10/01/12)
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1.0 OBIJECTIVES

1.1

1.2

1.3

Specific Hypotheses: (08/04/08)

Two principle hypotheses will be directly addressed in this randomized, phase III
clinical trial in recurrent platinum-sensitive ovarian, peritoneal primary or Fallopian
tube cancer patients.

1.11

1.12

Surgical secondary cytoreduction prior to adjuvant chemotherapy increases the
duration of overall survival in patients with recurrent platinum sensitive
epithelial ovarian cancer, peritoneal primary or Fallopian tube cancer.

The addition of bevacizumab to second-line paclitaxel and carboplatin and
maintenance phases of treatment increases the duration of overall survival
relative to second-line chemotherapy alone in patients with recurrent platinum
sensitive epithelial ovarian cancer, peritoneal primary, or Fallopian tube cancer.

Primary Objectives:

1.21

1.22

To determine if surgical secondary cytoreduction in addition to adjuvant
chemotherapy increases the duration of overall survival in patients with
recurrent platinum sensitive epithelial ovarian cancer, peritoneal primary or
Fallopian tube cancer.

To determine if the addition of bevacizumab to the second-line and maintenance
phases of treatment increases the duration of overall survival relative to second-

line paclitaxel and carboplatin alone in patients with recurrent platinum sensitive
epithelial ovarian cancer, peritoneal primary or Fallopian tube cancer.

Secondary objectives: (08/04/08)

1.31

1.32

1.33

1.34

To determine if the addition of bevacizumab to the second-line and maintenance
phase of treatment increases the duration of progression-free survival relative to
second-line paclitaxel and carboplatin alone in patients with recurrent platinum
sensitive epithelial ovarian cancer, peritoneal primary or Fallopian tube cancer.

To prospectively determine the incidence of carboplatin and paclitaxel
hypersensitivity in these patients undergoing retreatment with both agents as
first recurrence therapy.

To determine if surgical secondary cytoreduction in addition to adjuvant
chemotherapy increases quality of life (QOL) in patients with recurrent platinum
sensitive epithelial ovarian cancer, peritoneal primary or Fallopian tube cancer,
as measured by the FACT-O trial outcome index and Rand SF-36 physical
functioning scale.

To determine if the addition of bevacizumab to the second-line and maintenance
phases of treatment increases QOL relative to second-line paclitaxel and
carboplatin alone in patients with recurrent platinum sensitive epithelial ovarian,
peritoneal primary or Fallopian tube cancer.



1.4

1.5
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Translational Research Hypotheses (08/04/08)

The following translational research hypotheses will be tested in the tissue and serum
specimens submitted from GOG-0213 patients undergoing secondary surgical
cytoreduction.

1.41

1.42

Molecular and biochemical profiles can be identified that are associated with
time to first disease recurrence or death.

Molecular determinants can be identified within patients with platinum-sensitive
recurrent ovarian, peritoneal primary or Fallopian tube carcinoma which predicts
for sensitivity/resistance to combination chemotherapy with or without
bevacizumab followed with or without maintenance bevacizumab therapy.

Translational Research Objectives (08/04/08)

The following translational research objectives will be evaluated in the tissue and serum
specimens submitted from GOG-0213 patients undergoing secondary surgical
cytoreduction.

1.51

1.52

1.53

To define molecular and biochemical profiles associated with the duration of
progression-free survival in platinum-sensitive recurrent ovarian, peritoneal
primary or Fallopian tube carcinoma treated with combination chemotherapy
with or without bevacizumab followed with or without maintenance
bevacizumab therapy in the presence or absence of secondary surgical
cytoreduction.

To identify molecular determinants that predict sensitivity or resistance to
carboplatin and paclitaxel with or without bevacizumab followed with or
without maintenance bevacizumab therapy.

To bank DNA from whole blood for research and evaluate the association
between single nucleotide polymorphisms (SNPs) and measures of clinical

outcome including overall survival, progression-free survival and adverse
events. (06/22/09)
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2.0 BACKGROUND AND RATIONALE

2.1

2.2

Rationale for Selected Approach and Trial Design

Ovarian cancer remains the most lethal primary gynecologic malignancy in the United
States. This year over 16,000 women will die from their disease. The principle reason
for this outcome is disease recurrence and the emergence of drug resistance. Patients
with recurrent disease frequently undergo multiple cycles of multiple drug regimens.
Those fortunate to achieve a response to chemotherapy are however, rarely cured and
find that their remission cycles are short-lived. Even if a complete response is re-
achieved it is usually of a shorter duration than the first disease-free interval. Those not
achieving a response to recurrence therapy live less than 2 years. While effective
therapy following disease recurrence is a major unmet need, few interventions have
successfully altered the natural history of recurrence. We propose to address two
important interventions, surgery and combination chemotherapy with biologics, neither
previously studied in a prospective randomized design, in order to determine their
impact on survival.

Rationale for Surgery

The capacity of cytoreductive surgery to 1mprove survival for patlents with advanced,
newly diagnosed epithelial ovarian cancer is generally accepted.! However, the role of
tumor-reductive surgery for patients with recurrent disease continues to evolve.’

Several series have demonstrated the 1mportance of tumor reductive surgery prior to the
initiation of second-line chemotherapy.">* Preliminary results indicate a maximal
survival benefit for patients rendered visibly disease-free prior to second-line therapy."
5 The frequency of reported optimal operative outcomes has ranged from 37% to 83%
in small series, using various criteria for “optimal cytoreduction”.® The relative
importance that differences in study cohorts, attitude, technical capability and
experience have in accounting for variation of operative outcomes is unknown. Ina
recent series, the largest yet published, approximately 80% of the patients had complete
cytoreduction.’ Clinical criteria such as the median age, median disease-free interval,
amount of prior chemotherapy, performance status, size of intra-abdominal disease, and
locations of dlsease suggests patients in that series to have disease at least as advanced
as other reports.»**7 That investigation prospectively demonstrated that secondary
cytoreductive surgery, followed by salvage chemotherapy, allows survival that is
significantly improved. The 34.4 month overall median survival from the time of
secondary operation and the 35.9 month overall median survival from the time of
recurrence in the most recent series exceed what is typically reported in the salvage
chemotherapy literature. Another noteworthy observation from this study was that the
median survival after diagnosis of recurrence for patients who did not have salvage
chemotherapy before secondary operation (48.4 months) dramatically exceeded the
overall median survival for those who were pretreated (24.9 months). Furthermore, an
estimated 40% of the patients operated on before administration of salvage therapy
survived more than five years after recurrence compared to only 15% in the pretreated
group. Of note, patients whose disease responded to a recent repeat course of platinum
containing agents, and patients treated with non-platinum containing agents before
secondary operation, both had poor survival, that did not remotely approach the overall
group who had secondary cytoreductive operations prior to salvage chemotherapy.
Perhaps pretreatment with salvage chemotherapy induces drug resistance. Regardless,
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limiting the role of surgery to palliation of symptoms for patients who failed multiple
salvage regimens and the strategy of treating with salvage chemotherapy before an
attempt at secondary cytoreductive surgery may greatly diminish the chances for
subsequent survival. Confirmation of this observation within the context of a multi-
center randomized trial may dramatically improve the survival potential for women
with recurrent epithelial ovarian cancer.

Rationale for Combination Chemotherapy (10/01/12)

Most patients medically suitable to undergo therapy at the time of recurrence will be
offered chemotherapy. To date, a limited number of agents (i.e. etoposide, liposomal
doxorubicin, topotecan, etc) have been formally approved for administration in this
setting. In addition, several other agents have been studied and are documented to have
clinical activity. Joining these novel agents are the taxanes and platinates commonly
used as standard therapy in the front-line setting. In light of this expansion of
potentially active chemotherapeutics, physicians are administering more agents, longer
to more patients. Nonetheless, the degree to which this practice is benefiting patients in
terms of survival is unclear.

An additional challenge lies in how to determine when to recommend which agents or
combinations to patients with recurrent disease. A common determinant for many
clinicians lies in reference to the patient’s time in remission following front-line
therapy. Those disease-free for more than six months are commonly considered to be
potentially sensitive to retreatment with platinum. Response characteristics with single
agent platinum in this setting produce results similar to patients treated with novel
agents. Patients with longer disease-free interval are commonly treated with
combination platinum and taxane therapy similar to the regimens received as primary
therapy. The degree to which this philosophy of care has affected survival is unknown
but data from the limited number of randomized trials would suggest the following:

e Non-platinum novel agents such as topotecan, gemcitabine, liposomal doxorubicin,
and paclitaxel have similar response and survival characteristics as compared to
platinum in randomized phase III trials.

e No difference in response has been observed in these novel agents among platinum
sensitive or resistant patients. However, treatment with liposomal doxorubicin
demonstrated a survival benefit in comparison to topotecan in the absence of a
response benefit among patients with platinum-sensitive disease.® The reasons for
this are not clear but may relate to either intrinsic drug activity or to trial design
(limited availability to liposomal doxorubicin in topotecan failures).

e Platinum, and platinum combinations have favorable response characteristics in
platinum-sensitive patients.” '° Platinum and taxane combination therapy appears to
be at least as effective as single agent platinum and data from one large phase III
trial would suggest clinical superiority.'’ Although the randomized population in
that trial was dissimilar to those commonly treated in the US, a second randomized
phase II clinical trial in a more selective population essentially confirmed the
observed benefit.'> Further, a randomized clinical trial of gemcitabine and
carboplatin demonstrated superiority in progression-free survival over carboplatin
alone in platinum-sensitive patients.'® Although a survival benefit was not
demonstrated, the trial was underpowered to address this endpoint.
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e Recently, gemcitabine, carboplatin and bevacizumab was compared to gemcitabine
and carboplatin demonstrating further enhancement in progression-free survival
(12.4 mos vs 8.4 mos, HR 0.48, 95% CI:0.39-0.61), response rate (79% vs 57%,
p<0.0001) and duration of response (10.4 mos vs 7.4 mos, 95% CI: 0.41-0.70).
Although immature at the time of reporting, there was no overall survival benefit
with nearly 50% of events recorded.”

From these observations, it would appear the greatest activity and potential for
survival enhancement lies in combination, platinum-based chemotherapy among
those deemed potentially platinum (and taxane) sensitive. As demonstrated above, a
survival benefit is also suspected in this cohort for surgery. A randomized trial is
needed to evaluate the addition of surgery to combination therapy to determine their
impact on survival.

231 Docetaxel

Taxanes are a class of anticancer agents that exert cytotoxic effects by their
unique inhibition of microtubular assembly by stabilizing tubulin polymer
bundles.14, 15 Both paclitaxel and docetaxel belong to the taxane family and
have demonstrated activity in tumors.that are refractory to conventional
chemotherapy regimens. Paclitaxel is a diterpene plant product derived from the
bark of the Western yew (Taxus brevifolia), while docetaxel is a semisynthetic
derivative of 10-deacetylbaccatin III, a compound extracted from the needles of
the European yew (Taxus baccata). While the relative efficacy of paclitaxel and
docetaxel has not been compared clinically, docetaxel has increased activity in
vitro, as well as clinical activity in paclitaxel resistant tumors.

In Vitro Activity.

The cytotoxicity of docetaxel in comparison with paclitaxel was evaluated in
several murine and human long-term cell culture lines. Docetaxel was found to
be generally more cytotoxic (1.3-12-fold), a result that could be explained by its
higher achievable intracellular concentration, its higher affinity for
microtubules, and its slower cellular efflux.!*?' Furthermore, docetaxel
affects centromere organization resulting in abortive mitosis.”? These cellular
events may account for the greater cytotoxicity of docetaxel compared to that
seen with paclitaxel. In terms of cross-resistance with other antitumor agents,
there was cross-resistance to docetaxel in multidrug-resistant sublines such as
P388/DOX3, CEM/VLB 1000 and Chinese hamster ovary AUXBI line.”?
However, no cross-resistance to docetaxel was observed in CHO cells
expressing a low level of vincristine-resistance but P-glycoprotein positive.23
This means that cross-resistance to docetaxel was not definitively observed in
sublines expressing the MDR phenotype.24 These findings were in agreement
with cell line studies showing that docetaxel was active in paclitaxel-resistant
cells.'® In addition, there was a lack of cross-resistance to cisplatin in

certain cell lines.'”*

Efficacy in Murine Tumor Models

In a murine tumor model with B16 melanoma, docetaxel demonstrated clear
superiority to paclitaxel, having a 2.7 times greater log cell kill than
paclitaxel.” Docetaxel at a dose of 100 mg/ m* has demonstrated significant
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activity with response rates of 23-40% as second-line therapy in platinum
resistant ovarian carcinoma.’®*® More recently, its activity in paclitaxel-
resistant tumors has been studied. The use of docetaxel at a dose of 100 mg/ m*
every 21 days in paclitaxel-resistant breast cancer has demonstrated a 17.5%
response rate in 41 evaluable patients.” Additionally, the use of docetaxel at
this same dose in pachtaxel—resmtant ovanan cancer has recently demonstrated a
37.5% response rate in 8 evaluable patients.*® The in vitro, in vivo and clinical
data make docetaxel an excellent agent to evaluate after primary platinum and
paclitaxel therapy. Hematologlc toxicity is the dose-limiting toxicity, with
neutropemc fever occurring in 8- 48% of patients. 2628 Hematologlc toxicity

is considerably more severe with poorer hepatic function.*! A comparative
study of patients with or without liver dysfunction treated with docetaxel at a
dose of 100 mg/ m” was recently reported. Patients with impaired liver function
defined as an SGOT or SGPT > 1.5 x upper limit of normal or alkaline
phosphatase > 2.5 x upper limit of normal, had a higher rate of neutropenic fever
23.8% vs 12.9% (p=0.06) and toxic death 11.9% vs 1.7%, (p=0.001). For that
reason strict criteria for hepatic function are required for this study.

Efficacy in Humans

Several phase II and one randomized phase III trial have been conducted
evaluating clinical efficacy of docetaxel in primary and recurrent ovarian cancer.
Rose et al., reporting on behalf of the GOG, demonstrated a 22.4% overall
response rate (5% CR and 17% PR) in 60 patients with platinum and taxane
resistant recurrent disease (defined as progression on or within 6 months of
completion of primary therapy). Docetaxel for this trial was administered at 100
mg/ m®. Grade IV hematologic toxicity was observed in 75% of patients at this
dose.” Similarly, Verschraegen et al., reported a 23% response rate and a
median PFS of 3.5 months among 30 assessable patients in a slightly less
resistant population. Grade IV granulocytopenia occurred in 72% of protocol
patlents and like the Rose trial was a reflection of hlgher docetaxel dosing (100
mg/ m ) 3 Markman, evaluated docetaxel (75 mg/ m ) in 30 taxane-resistant
ovarian cancer patients. In this study, taxane-resistance was defined as
progression on or within 3 months of paclitaxel therapy. Patients with longer
intervals from paclitaxel were to be retreated with that agent — and progressed —
prior to docetaxel. In this trial, 3 patients (10%) had an objective response.
Hematologic tox101ty was reduced (30%, Grade IV), likely a reflection of
reduced dosing.*

Based on objective clinical activity in these resistant patient cohorts, a
randomized clinical trial comparing taxane and platinum combination therapy in
front line ovarian cancer treatment was conducted and recently reported. Vasey
and colleagues reported similar PFS (15.0 vs 14.8 months, HR: 0.97 (0.83-1.13)
and OS rate at 24 months (64.2% vs. 68.9%, HR: 1.13 (0.92-1.39) for the
docetaxel/carboplatin combination compared with the industry standard
paclitaxel/carboplatin. In this 1077 patient trial toxicity was significantly
different with more hematological toxicity seen in the docetaxel combination
(Grade III/IV granulocytopenia 94% vs. 84%, P < 0.001) but more severe and
longer lasting sensory-motor neurotoxicity for paclitaxel/carboplatin (11% vs.
30, P < 0.001).>* These trials establish clinical efficacy and safety for docetaxel
and suggest possible non-cross resistance with paclitaxel. Given the lack of a
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clear dose response for this agent we propose to utilize 75 mg/ m” to initiate the
trial.

Rationale for Angiogenesis Targeted Therapy

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 and normal endothelial cells into the local microenvironment. There is
accumulating evidence that angiogenesis plays a central role in ovarian cancer disease
progression and prognosis.**>® A strong relationship exists between the expression of
angiogenesis biomarkers and the behavior of epithelial ovarian cancer, sug%esting
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.*! 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.*” A recent phase II trial of single
agent bevacizumab for patients with recurrent, platinum/taxane refractory epithelial
ovarian and peritoneal primary cancer has been reported in the GOG (GOG-0170D).
Sixty-two women were enrolled in the phase II trial, and objective responses were
observed in 17.7%.* Response duration was 10.3 months. This was an extremely
unusual observation for a compound presumed to be at best cytostatic when
administered as a single agent. Further exploration in combination with chemotherapy
is warranted in ovarian cancer patients given the survival benefits observed for
bevacizumab-combinations in other solid tumors such as breast, renal, lung and colon
cancers.

Rationale for Combination Cytotoxic and Biologic Therapy

Evidence from pre-clinical studies and recent phase II and III 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 II randomized trial of carboplatin/paclitaxel 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 in this patient population has been conducted by ECOG; the final analysis of
this study is pending.

More importantly, a recently reported phase III trial, AVF2107, of over 800 previously
untreated patients with metastatic colorectal cancer randomized to receive either
bevacizumab for one year plus the Saltz chemotherapy regimen
(5-FU/Leucovorin/CPT-11, IFL) or the Saltz regimen plus placebo for one year met its
primary endpoint of improving overall survival. The magnitude of benefit observed far
exceeded what the study was designed to demonstrate. The trial also met the secondary
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endpoints of progression-free survival, response rate, and duration of response (see
following table).

IFL/Bevacizumab IFL/Placebo Hazard Ratio

(n = 403) (n=412) (p-value)

Response Rate 44.9% 34.7% (0.0029)

Median TTP 10.6 mos 6.2 mos (0.00001)
Median Survival 20.3 mos 15.6 mos 0.65

(0.00003)

Bleeding, thrombosis, asymptomatic proteinuria and hypertension were identified in
phase II studies as possible safety events, but only Grade 3 hypertension and arterial
thrombosis events were clearly increased in this phase III study.

Preliminary results from a more recent, large, randomized phase III trial for patients
with advanced colorectal cancer who had previously received treatment show that those
who received bevacizumab in combination with an oxaliplatin regimen known as
FOLFOX4 (oxaliplatin, 5-fluorouracil and leucovorin) had a significantly prolonged
survival over patients who received FOLFOX4 alone. The Data Monitoring Committee
overseeing the trial, known as E3200, recommended that the results of a recent interim
analysis be made public because the study had met its primary endpoint of
demonstrating improved overall survival, which was 17% longer in the bevacizumab
arm. Specifically, the median overall survival in the bevacizumab plus FOLFOX4 arm
was 12.5 months compared to 10.7 months for patients treated with FOLFOX4 alone.
There was a 26 percent reduction in the risk of death (hazard ratio of 0.74) for patients
in this study who received bevacizumab plus FOLFOX4 compared to those who
received FOLFOX4 alone. Treatment toxicities observed in this study were consistent
with those adverse effects observed in other clinical trials in which bevacizumab was
combined with chemotherapy. These included hypertension and bleeding as more
predominant in the bevacizumab arm.

Multiple phase I-I11 trials, such as those cited above, have demonstrated the safety and
tolerability of bevacizumab with traditional schedules and dosing of carboplatin
and paclitaxel.

Gastrointestinal Perforation/Fistula

GI perforations/fistulas were rare but occurred at an increased rate in bevacizumab-
containing therapies. The majority of such events required surgical intervention and
some were associated with a fatal outcome. In the pivotal phase III trial in CRC
(AVF2107), the incidence of bowel perforation was 2% in patients receiving
IFL/bevacizumab and 4% in patients receiving 5-FU/bevacizumab compared to 0.3% in
patients receiving IFL alone. In various phase II series of bevacizumab in recurrent
ovarian cancer the rate of GI perforation has ranged from 0-14%. No phase I11
randomized trials of bevacizumab alone or in combination with chemotherapy have
been conduct heretofore. Review of cases reported to CTEP in an open-label phase II
ovarian cancer trial of bevacizumab did not specifically isolate risk factors for this
complication; however, most patients were heavily pretreated and had abdominal tumor
burden (CTEP IND Action Letter, October 4, 2005). GI perforation has also been
reported in patients with gastric/esophageal cancer, pancreatic cancer, or co-morbid GI



