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Abstract

Objective: Paclitaxel and carboplatin (PC) is a standard initial therapy for advanced endometrial
cancer. We evaluated the efficacy and tolerability of incorporating three novel agents into initial
therapy.

Methods: In this randomized phase Il trial, patients with chemotherapy-naive stage 111/1IVA
(with measurable disease) and stage IVVB or recurrent (with or without measurable disease)
endometrial cancer were randomly assigned to treatment with PC plus bevacizumab (Arm 1), PC
plus temsirolimus (Arm 2) or ixabepilone and carboplatin (IC) plus bevacizumab (Arm 3). The
primary endpoint was progression-free survival (PFS). Comparable patients on the PC Arm of trial
GOG209 were used as historical controls. Secondary endpoints were response rate, overall
survival (OS), and safety.

Results: Overall, 349 patients were randomized. PFS duration was not significantly increased in
any experimental arm compared with historical controls (p>0.039). Treatment HRs (92% Cl) for
Arms 1, 2, and 3 relative to controls were 0.81 (0.63-1.02), 1.22 (0.96-1.55) and 0.87 (0.681.11),
respectively. Response rates were similar across arms (60%, 55% and 53%, respectively). Relative
to controls, OS duration (with censoring at 36 months), was significantly increased in Arm 1
(p<0.039) but not in Arms 2 and 3; the HRs (92% Cls) were 0.71 (0.550.91), 0.99 (0.78-1.26), and
0.97 (0.77-1.23), respectively. No new safety signals were identified. Common mutations and
rates of mismatch repair protein loss are described by histotype. Potential predictive biomarkers
for temsirolimus and bevacizumab were identified.

Conclusion: PFS was not significantly increased in any experimental arm compared to historical
controls. NRG Oncology/Gynecologic Oncology Group Study GOG-86P
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INTRODUCTION

Paclitaxel and carboplatin (PC) is a standard initial therapy for advanced endometrial cancer.
A large randomized, noninferiority study (Gynecologic Oncology Group study 209 [GOG
209]) of initial therapy for endometrial cancer showed that PC was not inferior to a three
drug combination of paclitaxel, doxorubicin and cisplatin (TAP) in terms of progression free
survival (PFS) or overall survival (OS) [1]. Bevacizumab, temsirolimus and ixabepilone have
shown single agent activity in recurrent endometrial cancer [2-6]. We evaluated the efficacy
and tolerability of incorporating three novel agents into the initial therapy of advanced
endometrial cancer. The Cancer Genome Atlas (TCGA) recently reported common somatic
mutations and molecular subtypes for endometrioid and serous endometrial carcinomas [7].
Here results of genomic testing of clinical trial samples for common somatic mutations and
microsatellite instability were examined for associations with patient outcomes to identify
potential predictive biomarkers of response.

PATIENTS AND METHODS

Patient Eligibility
Eligible patients had FIGO stage I11 or IVA (with measurable disease) or Stage IVB or
recurrent (with or without measurable disease) endometrial cancer [8]. Measurable disease

was defined by RECIST 1.1 [9]. Histologic confirmation of the original primary tumor was
required via central pathology review.

Patients were required to have a GOG performance status of 0, 1, or 2 and to have recovered
from effects of recent surgery or radiotherapy. Adequate bone marrow function (platelet
count = 100,000/pL; absolute neutrophil count = 1,500/uL), renal function (creatinine < 1.5x
institutional upper limit of normal [ULN]), hepatic function (bilirubin <1.5%x ULN; ALT,
AST, alkaline phosphatase <2.5x ULN), and neurologic function (neuropathy grade <1)
were required. Baseline urine protein:creatinine ratio (UPCR) was required to be less <1.
International normalized ratio (INR) and PTT were required to be <1.5%x ULN (or an in
therapeutic range INR, usually between 2 and 3, on therapeutic warfarin). Fasting
cholesterol and triglycerides had to be grade 1 or less (<300 mg/dl and < 2.5* ULN,
respectively). Patients were excluded if they had active bleeding or pathologic conditions
that carried a high risk of bleeding, including tumor that involved major vessels. Patients
with known brain metastases or poorly controlled seizures were excluded. Patients must not
have had major surgery or significant traumatic injury within 28 days before study entry or a
history of abdominal fistula or perforation within the past 3 months. Patients with a current
serious nonhealing wound, ulcer, or bone fracture were excluded. Patients with hypertension
were permitted on study provided their blood pressure was <150/90 mmHg. Use of blood
pressure medications to achieve and maintain blood pressure control was permitted. Patients
were excluded for a history of myocardial infarction, unstable angina, cerebrovascular
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1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Aghajanian et al.

Page 4

accident, transient ischemic attack, or subarachnoid hemorrhage within 6 months of the first
date of study treatment; a history of New York Heart

Association grade 2 or worse congestive heart failure; or significant peripheral vascular
disease. Patients were also excluded if they had known prior history of interstitial
pneumonitis, baseline hypoxemia (grade 2 or greater), baseline dyspnea (grade 2 or greater)
or uncontrolled diabetes (baseline HgbA1C > 8).

All patients signed an institutional review board (IRB) approved informed consent and
research authorization permitting release of personal health information. The protocol was
reviewed and approved annually by IRBs of the participating institutions.

Study Treatment

Patients were to received chemotherapy in combination with bevacizumab (Arms 1 and 3) or
temsirolimus (Arm 2) for 6 cycles (one cycle = 3 weeks), followed by maintenance therapy
with bevacizumab (Arms 1 and 3) or temsirolimus (Arm 2) until disease progression or
adverse events prohibited further therapy. Patients who entered and were treated within <12
weeks of surgery, started bevacizumab or temsirolimus with cycle 2. If bevacizumab or
temsirolimus were discontinued, patients continued on trial with PC (Arms 1 and 2) or
ixabepilone and carboplatin (IC) (Arm 3). Up to two dose reductions of chemotherapy
agents and temsirolimus were permitted for significant protocol defined toxicities.
Bevacizumab was held or discontinued for significant protocol defined toxicities.

Arm 1: On day 1 of each cycle, patients received paclitaxel 175 mg/m2 intravenously (1V)
over 3 hours, carboplatin area under the curve (AUC) 6 IV over 30 minutes, followed by
bevacizumab 15 mg/kg IV. Patients with prior pelvic radiation received paclitaxel at 135
mg/m2 and carboplatin at AUC 5.

Arm 2: On day 1 of each cycle, patients received paclitaxel 175 mg/m2 1V over 3 hours and
carboplatin AUC 5 IV over 30 minutes. Temsirolimus was given at 25 mg IV on days 1 and
8 (concurrent with chemotherapy) and days 1, 8 and 15 (during maintenance). Patients with
prior pelvic radiation therapy received paclitaxel at 135 mg/m2 and temsirolimus at 20 mg.

Arm 3: On day 1 of each cycle, patients received ixabepilone 30 mg/m2 1V over 1 hour,
carboplatin AUC 6 IV over 30 minutes, followed by bevacizumab 15 mg/kg IV. Patients with
prior pelvic radiation received ixabepilone at 25 mg/m2 and carboplatin at AUC 5.

Response and Progression Assessment

A computed tomography scan (CT) of chest, abdomen, and pelvis was required within 4
weeks of the start of treatment and was repeated every 9 weeks for 2 years of protocol
therapy or followup, then every 3 months; until disease progression. Disease progression and
best response to study treatment were determined by RECIST 1.1.

Study Design

The study was designed as three Arm, single stage, historically controlled, randomized
phase 11 study (Supplemental Figure S1). The purpose of this trial was to eliminate
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insufficiently active regimens that do not warrant further investigation. Patients enrolled to
the PC Arm of GOG 209 with similar disease characteristics (patients with recurrent, Stage
IV, or measurable Stage 111/IVA endometrial carcinoma) were utilized as an historical
reference for this trial. The three experimental regimens in this study are compared
individually to the historical reference Arm. There was no concurrent enrollment to a
reference Arm. A dynamic randomization allocation procedure was used that tends to
balance the Arms across strata (1:1:1); with stratification factors defined by presence of
measurable disease at study entry, recurrent disease at study entry, and history of pelvic or
extended field radiation therapy. All patients were registered centrally at the GOG Statistical
and Data Center. The randomized treatment assignment was only revealed following patient
registration.

The primary endpoint is PFS. PFS is defined as the time alive, progression free from date of
study entry. Patients with a status of alive, progression free are censored at their date of last
followup. The date of last tumor assessment was not available electronically in the historical
control Arm; therefore the date of last contact was used for all patients. Survival is defined
as the duration of time from date of study entry until date of death. Patients with a status of
living are censored at the date of last contact.

Secondary endpoints include OS and best confirmed response using RECIST 1.1. The
frequency and severity of acute adverse effects was graded according to Common
Terminology Criteria for Adverse Events (CTCAE) v3.0.

A 35% decrease (relative hazard=0.65) in the progression or death rate was considered to be
clinically significant. This relative decrease in progression or death rate translates into
increasing the 12 month PFS from 39% to 54%. Fifty-eight PFS events in an experimental
Arm would provide at least 85% power to detect a hazard ratio (experimental/ historical
reference) of 0.65 in a one tail log rank test allowing for 3.9% type | error [10,11] when
independence between PFS and treatment is assessed with a log rank test for an intent to
treat analysis of all enrolled patients. GOG 209 required tumor assessment for patients with
measurable or recurrent disease: within 28 days prior to initiating protocol therapy, prior to
cycle 7, every 3 months for 1 year, every 6 months for Year 2, then annually for Years 3-5.
GOG 209 required tumor assessment for patients with non-measurable and non-recurrent
disease: within 28 days prior to initiating protocol therapy, prior to cycle 7, every 6 months
for Years 1 and 2, then annually for Years 3-5. GOG 86P required tumor assessment: within
28 days prior to initiating protocol therapy, every 9 weeks for 2 years, then every 3 months.
In both studies, scans were required until documentation of disease progression (or death).
To lessen the potential for bias in the progression evaluation times between treatment Arms
and historical controls, progression/death times were grouped over six consecutive 18 week
time intervals [12]. Progressions were carried forward to the end of the interval. All
progressions or deaths occurring after the 61 18-week interval were censored at 25 months
for this analysis.

Simulation suggested statistical power of 86% for a log rank test on grouped data to detect a
35% reduction in the hazard of progression or death when a sample size of 110 patients for
each experimental Arm is targeted with a minimum followup of 2 years.

Gynecol Oncol. Author manuscript; available in PMC 2019 August 01.
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For OS, due to the followup differential between the experimental Arms and the reference
Arm, all survival durations that were past 36 months were censored at 36 months when data
were compared using statistical hypothesis tests. With this censoring, the minimum number
of death events in each of the experimental Arms was at least 58.

Treatment hazard ratio estimates from proportional hazards models are reported for each
experimental treatment and each endpoint with their associated confidence intervals
(confidence level of 92.2%, 3.9% on each bound).

Translational Research Methods

RESULTS

Biospecimens were collected from patients who consented to participate in the translational
research component of the study. Collection of archival formalin fixed paraffin embedded
(FFPE) tumor and DNA from whole blood was coordinated by the GOG Tissue Bank.
Tumor was macrodissected from FFPE tissues, enriching for regions with at least 60%
tumor cell nuclei. Germline and somatic DNA were extracted using standard laboratory
protocols.

Somatic mutation detection was performed using a panel of 25 candidate genes including
targets in the PIBK/PTEN and RAS pathways, as well as other significantly mutated genes
identified by TCGA endometrial cancer study. Paired normal and tumor DNA underwent
massively parallel sequencing using a custom Roche Nimblegen SeqCap EZ system to
enrich for targeted regions. Alignment was completed using BWA-MEM [13] with duplicate
reads marked and removed using Picard tools (broadinstitute.github.io/picard/). Variant
calling was completed using VarScan [14] and MuTect [15] on each tumor and normal pair.
False positive filtering was performed as described in the VarScan2 paper [14] and
implemented for SomaticSniper [16]. The AKT1 hotspot mutation E17K was assessed
through a combination of digital droplet PCR and Sequenom based assays in cases with
adequate samples.

An immunohistochemical analysis (IHC) using MSH6 and PMS2 was performed on
representative sections of tumor for cases having available archival FFPE tumor as
previously described [17]. Briefly, primary monoclonal antibodies against MSH6 (clone
GRBP.P1/2.D4, diluted 1:200; Serotec Inc, Raleigh, NC) and PMS2 (clone A16-4, diluted
1:200; BD PhArmingen) were applied to 5 um thick FFPE tissue sections. Loss of
expression of DNA mismatch repair (MMR) proteins MSH6 and PMS2 was recorded when
there was no labeling of tumor cell nuclei and a positive internal control was present. A
diagnosis of mismatch repair deficient (dAMMR) was inferred from loss of either PMS2 or
MSHES.

Accrual of 349 patients from 47 main members and Community Clinical Oncology Program
(CCOP) sites was completed in 2.3 years, from 9/14/09 to 1/9/12 (Supplemental Figure S1).
There were 11 patients deemed ineligible by central review. Ten patients refused all protocol
treatment. Patient and tumor characteristics were well balanced between the Arms, although
there was an imbalance of histologic type (Table 1). There were fewer patients with serous
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histology on Arm | (14% vs. 23-26%) and more with grade 2 endometrioid (31% vs.
2123%).

At least 70% received 6 cycles of carboplatin (70-83%) or paclitaxel (74-82%); 68%
received at least 6 cycles of ixabepilone. Patients on Arm 1 received a median of 12 cycles
(range, 0 to 78) of bevacizumab compared with a median of 9 cycles (range, 0 to 53) on Arm
3. A median of 8 cycles (range, 0 to 62) of temsirolimus was given on Arm 2. Disease
progression was the most common reason for discontinuing treatment. However, there was a
significant amount of discontinuation due to patient refusal, 13%, 15%, and 13%, or toxicity,
23%, 21% and 26%, in Arms 1, 2 and 3, respectively. Ten patients total, 7 on Arm 1,
continue on maintenance treatment.

Treatment was to be continued until disease progression was documented. Acute adverse
events were tabulated for all patients who initiated treatment. Overall, grade 4 was the
maximum grade of acute adverse effects in 65%, 53% and 51% in Arms 1, 2 and 3
respectively. There were 16 deaths reported during the period of active treatment or within
30 days of last study treatment. Among these, 9 deaths were thought to be attributable to
study treatment. These deaths resulted from sepsis (n=3); pulmonary embolism (n=1); SVT,
febrile neutropenia, nausea and vomiting (n=1); dyspnea with infection (n=1); death not
otherwise specified possibly due to sepsis, pneumonia or cardiac collapse (n=1); possibly
treatment or other but not otherwise specified (n=1); and intestinal perforation (n=1). Safety
summary with pertinent selected adverse events is shown in Table 2.

Adverse events in the Arms with bevacizumab were compared with those in the Arm with
temsirolimus. A greater proportion of patients had grade 3 or higher hypertension in the two
Arms containing bevacizumab (16.1%, 16.7%) than in the temsirolimus Arm (2.7%)
(Fisher’s exact 2 tailed test, p<0.001). Similarly, a greater proportion of patients had grade 3
or higher proteinuria in the two Arms containing bevacizumab (5.4%, 4.4%) than in the
temsirolimus Arm (0%). There was more frequent pneumonitis (p=0.002), grade 2 or higher
rash (p<0.001), grade 2 or higher oral mucositis (p<0.001) and grade 3 or higher
hypertriglyceridemia (p=0.004) in the Arm containing temsirolimus than in the other two
Arms. There were no statistically significant differences between the bevacizumab Arms and
the temsirolimus Arms with respect to grade 3 or higher arterial thromboembolic events,
venous thromboembolic events and non-CNS bleeding or any Gl fistula, leak or
perforations. All three Arms were compared in a global chi squared test for differences in
the proportions of grade 3 or higher neutropenia, thrombocytopenia, and anemia; there were
no statistically significant differences.

Response rates among patients with measurable disease did not differ significantly when
each Arm was compared to historical controls. The overall response rates were 59%, 55%
53% and 51% in Arms 1, 2 and 3 and the historical reference Arm, respectively.

PFS, compared using a log-rank test on data grouped by time intervals, was not statistically
significantly better in any experimental Arm (p>0.039) when each Arm was compared to
historical controls (Figure 1). The hazard ratios (92.2% confidence intervals) for Arms 1, 2
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and 3 relative to the historical reference Arm are 0.81 (0.63 to 1.02), 1.22 (0.96 to 1.55) and
0.87 (0.68 to 1.11), respectively.

OS duration with censoring at 36 months was statistically significantly (p<0.039) increased
in Arm 1 relative to the historical reference Arm but was not significantly increased in Arms
2 or 3 (Figure 2). The hazard ratios (92.2% confidence intervals) for Arms 1, 2 and 3 relative
to the historical reference Arm are 0.71 (0.55 to 0.91), 0.99 (0.78 to 1.26) and 0.97 (0.77 to
1.23), respectively.

Translational Research Results

TSC2

CTNNB1

Tumor tissue was received from 325 patients, with corresponding matched normal DNA
available for 282 patients. After tumor DNA extraction and quality control processing, high
quality paired normal and tumor DNA was available for 243 patients and sequenced to a
mean depth of at least 600x for each target gene. A minimum sequence depth of 100x was
achieved for 96.1% of the targeted regions. The most commonly mutated genes based on
histologic subtypes reflected previously published data [7,18] (Table 3). IHC was performed
on 305 patient samples with available tissue. Evidence of MMR loss was found in 24% of
240 evaluable cases predominantly restricted to endometrioid cases, as expected. The
response rate among the sequenced cases was not different between tumors with and without
MMR loss. Using a proportional hazards model, PFS was also similar between patients with
and without MMR loss (HR = 1.17, 95% CI: 0.84 — 1.64). These data also confirm the utility
of a panel of IHC biomarkers or somatic mutations, including PTEN, ARID1A and DNA
MMR, in the differential diagnosis of endometrioid and serous carcinomas [19].

Mutations in 75C2, although uncommon, have previously been reported in endometrial
cancer as well as other tumor types to be associated with clinical response to mTOR
inhibition [20, 21]. 7SCZ2somatic mutations were identified here in 14 (5.8%) patients.
Patients with 75C2 mutated tumors were represented in all treatment Arms: 4 (5.1%) of
Arm 1, 4 (5.0%) of Arm 2, and 6 (7.1%) of Arm 3. Most, 13 (93%), patients with 75C2
mutations had endometrioid tumors. There was no difference in PFS based on 75C2
mutations. However, patients with 75C2 mutated tumors appeared to have a better outcome
on Arm 2. Among temsirolimus treated patients, 7SC2mutation was predictive of an
improved PFS (HR =0.11, 95% CI: 0.02 — 0.79, Figure 3), but not among patients who did
not receive temsirolimus (HR = 1.34, 95%CI: 65 — 2.74).

CTNNBI mutations were identified in 64 (26%) of patients and 94% were in the canonical
exon 3 region. Most patients with CTANBI mutated tumors, 61 (95%), had endometrioid
tumors, including 21 (56.8%), 22 (31.9%) and 18 (30.5%) of grade 1, 2 and 3 endometrioid
cases, respectively. CTANBI mutation appeared to be associated with longer PFS, similar to
previous reports [20]. Patients with C7TNMNBI mutated tumors appeared to have the greatest
benefit when treated with bevacizumab. Patients with CTAMNBI mutated tumors treated on
either of the bevacizumab Arms had longer PFS compared to patients without mutations that
received bevacizumab (HR = 0.73, 95%CI: 0.60 — 0.91). However, CTNNBI mutation was
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not associated with PFS seen in patients who did not receive bevacizumab ((HR = 1.06,
95%CI: 0.81 — 1.40).

Prior work has suggested that AK71 E17K mutations are associated with response to
temsirolimus and longer PFS [20]. AK71 E17K mutations were identified in this study in 6
(2.8%) of 217 evaluated patients—one was treated on Arm 1, two were treated on Arm 2,
and three were treated on Arm 3. Two patients had a clinical response—one on Arm 1 and
one on Arm 2. Two patients did not respond, and two were not evaluable for response.

DISCUSSION

Response rate and PFS is not significantly increased in any Arm. OS is significantly
increased in the PC plus bevacizumab Arm when compared to historical controls treated
with PC. The lack of contemporaneous control, the lack of improvement in response rate and
PFS, and the imbalance of histotypes, necessitates interpreting the OS results with caution.
A randomized phase Il study of PC compared to PC plus bevacizumab was performed by the
MITO group (END-2 trial) [22]. In the END-2 trial, all patients had one prior line of
platinum based chemotherapy and progressed >6 months after completion of prior platinum.
The END-2 trial showed increased response rate with PC plus bevacizumab (54% vs 73%)
and improved PFS (8.7 vs 13 months, HR 0.57 [0.34, 0.96], p=0.036). The discordance
between the two trials may reflect the different patient population (initial chemotherapy vs
second line chemotherapy) and/or statistical fluctuations due to small same sizes in
heterogenous patient populations. The ixabepilone results are consistent across studies. In
the IXAMPLEZ2 study, usual care chemotherapy (doxorubicin or paclitaxel) was shown to
have favorable OS outcome compared to ixabepilone in patients with 1-2 prior lines of
chemotherapy [23]. Overall, toxicity in the current study was high, including 9 treatment
related deaths, largely related to sequelae of myelosuppression, leading GOG/NRG
Oncology to recommend carboplatin AUC 5 (instead of 6) for future studies in this patient
population.

Previous work has demonstrated that patients with 75C2 mutated endometrial tumors have
responded to mTOR inhibition in a phase Il study without a non mTOR comparator [20].
However, this study demonstrated that the 7SCZ2associated response was restricted to
mTOR treatment and not seen in other clinical trial Arms without mTOR inhibition
indicating that 75CZ2is a predictive biomarker for endometrial cancer response. CTNNB1
mutations can activate angiogenesis potentially making these tumors more responsive to
VEGF inhibition with bevacizumab [24, 25]. The VEGF promoter has many binding sites
for CTNNBL1 and there is a direct correlation between VEGF expression activation of p-
catenin signaling [26]. These findings support the role of CTNNB1 mutations as a potential
predictive biomarker for bevacizumab treatment in endometrial cancer.

Pembrolizumab was granted accelerated approval by the US Food and Drug Administration
for unresectable or metastatic, microsatellite instability-high (MSI-H) or mismatch repair
deficient (AIMMR) solid tumors in 2017. In this study, all patients had advanced or recurrent
disease and represent a group likely to be eligible for evaluation for immune therapy based
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on MSI-H or dAMMR. Our results, confirm rates of dAMMR in this patient population similar
to those reported in studies of primary tumor specimens [7,27]. In the current study, dAMMR
was noted in 33.5% (65/194) of endometrioid tumors and 1.6% (1/61) of serous tumors
tested. Microsatellite instability testing was performed on all TCGA samples using seven
repeat loci and found MSI-H in 40% of endometrioid tumors and 2% of serous tumors [7].
In the NRG Oncology/Gynecologic Oncology Group 210 study, 1,024 endometrioid tumors
were assessed for MSI, MLHI methylation and MMR protein expression, resulting in 36%
MSI-H; 26% epigenetic MMR deficient (MSI-H with MLHI methylation) and 10% as
probable genetic MMR mutation (MSI-H and/or dMMR with absence of MLH1
methylation) [27].

This study did not identify an improvement in PFS for any of the study arms when compared
to historical controls. An unplanned analysis of PFS stratified by stage/disease status did
suggest a benefit (projected 2.8-month increase in median PFS of 8.3) for PC plus
bevacizumab compared to historical controls (HR = 0.75, 92.2% CI: 0.58 — 0.95).
Translational analyses were able to identify predictive biomarkers of reponse due to the
randomized nature of this phase Il study. Despite some limitations due to sample size, 75C2
mutations appear to be predictive of response to temsirolimus, consistent with known
mechanisms of action. CTNVNBI mutations appear to be predictive of response to
bevacizumab, possibly due to activation of VEGF; a hypothesis in need of future testing.
The study overall supports the concept that even with a lack of difference in clinical
outcome between study arms, proper design and conduct of translational research can yield
important findings that should help to stratify this patient population for future treatment
options.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research Highlights

. Paclitaxel + carboplatin is standard initial therapy for advanced endometrial
cancer

. We assessed combinations with bevacizumab, temsirolimus or ixabepilone

. PFS was not significantly improved compared to historical control
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Figure 1:

Progression-Free Survival Kaplan-Meier Plot for all Arms
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Figure 3:

Progression-Free Survival Kaplan-Meier Plot for TSC2 mutations and temsirolimus

treatment
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Table 1:
Patient Characteristics
ARM 1 ARM 2 ARM 3 Historical
PC + PC + IC+ Reference
Bevacizumab  Temsirolimus  Bevacizumab from
GOG 0209
Enrolled (N=349) 116 115 118 462
Median Age (Range) 62 (36,87) 63 (38,82) 65(37,89) 61 (25-83)
Performance Status
0-1 106 (91%) 109 (95%) 113 (96%) 435 (94%)
2 10 (9%) 6 (5%) 5 (4%) 27 (6)
FIGO 2009 Stage
n 12 (10%) 13 (11%) 10 (9%) 79 (17%)
IVA 1 (1%) 0 (0%) 2 (1%) 1(1%)
IVB 57 (49%) 58 (51%) 60 (51%) 196 (42%)
Recurrent 46 (40%) 44 (38%) 46 (39%) 186 (40%)
Prior Pelvic Radiation Therapy
Yes 17 (15%) 20 (17%) 20 (17%) 122 (26%)
No 99 (85%) 95 (83%) 98 (83%) 340 (74%)
Prior Hormonal Therapy
Yes 3 (3%) 3 (3%) 7 (6%) 20 (4%)
No 113 (97%) 112 (97%) 111 (94%) 442 (96%)
Measurable Disease
Yes 89 (77%) 85 (74%) 85 (72%) 369 (80%)
No 27 (23%) 30 (26%) 33 (28%) 93 (20%)
Histology
Endometrioid, Grade 1 17 (15%) 13 (11%) 15 (13%) 51 (11%)
Endometrioid, Grade 2 36 (31%) 24 (21%) 27 (23%) 128 (28%)
Endometrioid, Grade 3 30 (26%) 30 (26%) 22 (19%) 109 (24%)
Serous 16 (14%) 26 (23%) 31 (26%) 96 (21%)
Clear Cell 6 (5%) 4 (3%) 6 (5%) 13 (3%)
Other 11 (9%) 18 (16%) 17 (14%) 65 (14%)
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Safety Summary with Pertinent Selected Adverse Events

Page 18

PC + bevacizumab

PC + temsirolimus

IC + bevacizumab

Type of Adverse Event No. % No. % No. %
Any Adverse Event, Any Grade 112 100.0 113 100.0 114 100.0
Any Adverse Event, Grades >3 105 93.7 111 98.2 109 95.6
Any Adverse Event, Grade 5 4 3.6 6 53 6 53
Adverse Event Leading to Study Drug Cessation 30 (bev) 26.8 26 (tem) 23.0 28 (bev) 18 (ixa) izslg
Serious Adverse Events, Any Grade 48 42.8 57 50.4 53 46.5
Serious Adverse Event, Grades >3 45 40.2 50 44.2 51 44.7
Selected Adverse Events

enous Thromboembolic Event, Grades =3 9 8.0 11 9.7 9 7.9
Arterial Thromboembolic Event, Grades =3 1 0.9 0 0.0 1 0.9
Bleeding, CNS, Any Grade 0 0.0 0 0.0 0 0.0
Bleeding, Non-CNS, Grades =3 3 2.7 1 0.9 5 4.4
Congestive Heart Failure, Grades =3 0 0.0 1 0.9 2 1.7
Hypertension, Grades =3 18 16.1 3 2.7 19 16.7
Gl Fistula, Leak , Perforation, Any Grade 3 2.7 2 18 5 4.4
Proteinuria Grades =3 6 5.4 0 0.0 5 4.4
Reversible Posterior Leukoencephalopathy Syndrome, Any Grade 0 0.0 0 0.0 0 0.0
Anemia, Grades =3 28 25.0 35 31.0 40 35.1
Thrombocytopenia, Grades =3 22 19.6 31 27.4 31 27.2
Neutropenia, Grades 23 96 85.7 90 79.6 89 78.1
Febrile neutropenia, Any Grade 4 3.6 4 35 6 5.3
Mucositis oral, Grade 3 0 0.0 7 6.2 0 0.0
Pneumonitis, Any Grade 0 0.0 7 6.2 1 0.9
Hyperglycemia, Grades 1-2 34 30.3 32 28.3 34 29.8
Hyperglycemia, Grades 3-4 10 8.9 16 14.1 4 35
Hyperlipidemia (Cholesterol or Triglycerides), Grade 1 9 8.0 25 22.1 6 53
Hyperlipidemia (Cholesterol or Triglycerides), Grade 2 2 1.8 10 8.8 0 0.0
Hyperlipidemia (Cholesterol or Triglycerides), Grade 3 0 0.0 5 4.4 0 0.0
Rash, Grades >2 3 2.7 19 16.8 4 35
Neuropathy, Grades =3 5 45 4 35 4 35
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Mutation frequencies and mismatch repair loss for common histologic subtypes

Table 3:

Endometrioid, G1 Endometrioid, G2 Endometrioid, G3 Serous
(n=37) (n=69) (n=59) (n=45)
Target No. % No. % No. % No %
PTEN 27 73.0 49 71.0 34 57.6 4 8.9
TP53 5 135 24 20.3 26 441 39 86.7
PIK3CA 14 37.8 37 53.6 31 52.5 13 289
ARIDIA 14 37.8 33 47.8 23 39.0 1 2.2
CTNNB1 21 56.8 22 31.9 18 30.5 1 2.2
PIK3R1 10 27.0 18 26.1 11 18.6 3 6.7
CTCF 6 16.2 16 232 17 28.8 1 22
KRAS 7 18.9 14 20.3 14 23.7 1 2.2
CHD4 10 27.0 8 11.6 12 20.3 5 111
KMT2B 3 8.1 16 232 13 22.0 1 22
ARHGAP35 1 2.7 7 10.1 7 11.9 8 178
PP2RIA 4 10.8 3 43 3 5.1 13 289
FBXW7 0 0 4 5.8 6 10.2 7 15.6
ATM 2 5.4 8 11.6 7 11.9 1 2.2
MTOR 2 5.4 6 8.7 8 13.6 2 4.4
POLE 4 10.8 4 5.8 5 8.5 1 22
SPOP 1 2.7 7 10.1 4 6.8 2 4.4
75C1 3 8.1 2 2.9 10 16.9 0 0
FGFR2 4 10.8 5 7.2 5 8.5 0 0
NF1 2 5.4 6 8.7 5 8.5 1 2.2
7scz2 1 2.7 7 10.1 5 8.5 0 0
ATR 1 2.7 4 5.8 3 51 0 0
ARID5B 2 5.4 4 5.8 3 51 0 0
PIK3R2 0 0 5 7.2 1 1.7 0 0
RICTOR 0 0 2 29 0 0 0 0
PMS2* 6 14.6 27 34.2 28 %68 1 16
MSH6 ™ 0 0 4 5.0 4 5.3 0 0
Any loss ™ 6 14.6 29 317 30 35 1 16

*
Immunohistochemistry results - number of samples tested are greater than shown in the header, which reflects sequencing data only.
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