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A B S T R A C T

Purpose
Metastatic melanoma, a highly vascularized tumor with strong expression of vascular endothelial
growth factor, has an overall poor prognosis. We conducted a placebo-controlled, double-blind
phase II study of carboplatin plus paclitaxel with or without bevacizumab in patients with
previously untreated metastatic melanoma.

Patients and Methods
Patients were randomly assigned in a two-to-one ratio to carboplatin (area under the curve, 5) plus
paclitaxel (175 mg/m2) and bevacizumab (15 mg/kg; CPB) or placebo (CP) administered intrave-
nously once every 3 weeks. Progression-free survival (PFS) was the primary end point. Secondary
end points included overall survival (OS) and safety.

Results
Two hundred fourteen patients (73% with M1c disease) were randomly assigned. With a median
follow-up of 13 months, median PFS was 4.2 months for the CP arm (n � 71) and 5.6 months for
the CPB arm (n � 143; hazard ratio [HR], 0.78; P � .1414). Overall response rates were 16.4% and
25.5%, respectively (P � .1577). With 13-month follow-up, median OS was 8.6 months in the CP
arm versus 12.3 months in the CPB arm (HR, 0.67; P � .0366), whereas in an evaluation 4 months
later, it was 9.2 versus 12.3 months, respectively (HR, 0.79; P � .1916). In patients with elevated
serum lactate dehydrogenase (n � 84), median PFS and OS were longer in the CPB arm (PFS:
4.4 v 2.7 months; HR, 0.62; OS: 8.5 v 7.5 months; HR, 0.52). No new safety signals were observed.

Conclusion
The study did not meet the primary objective of statistically significant improvement in PFS with
the addition of bevacizumab to carboplatin plus paclitaxel. A larger phase III study will be necessary
to determine whether there is benefit to the addition of bevacizumab to carboplatin plus paclitaxel
in this disease setting.

J Clin Oncol 30:34-41. © 2011 by American Society of Clinical Oncology

INTRODUCTION

Metastatic melanoma is a devastating disease, with
more than 8,600 deaths annually in the United
States alone.1 Currently, dacarbazine, high-dose
interleukin-2, and ipilimumab are approved for
stage IV disease. In phase III studies with dacarba-
zine, median progression-free survival (PFS) ranged
from 1.5 to 1.6 months, and overall survival (OS)
ranged from 5.6 to 7.8 months.2-4 In two recent
phase III studies in patients with previously treated
advanced melanoma with carboplatin plus pacli-

taxel5 and ipilimumab,6 median OS was reported to
be 9.8 and 10.0 months, respectively. Despite these
modest advances in OS, the prognosis for these pa-
tients remains grave, and more effective treatment is
urgently needed.

Malignant melanoma is a highly vascular tu-
mor in which vascular endothelial growth factor
(VEGF) is strongly expressed and seems to play
an important role in disease progression.2-5,7-12 More-
over, increased serum or tumor VEGF levels correlate
with worse outcome.7-11,13-16 These preclinical find-
ings support the hypothesis that VEGF stimulates
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melanoma growth and progression in an autocrine and/or paracrine
fashion and that blocking VEGF signaling may control growth of
melanoma lesions. Bevacizumab is a monoclonal antibody that selec-
tively binds to VEGF and blocks receptor binding. Several large ran-
domized phase III trials in various indications have demonstrated that
when combined with chemotherapy or targeted therapies, bevaci-
zumab prolongs PFS and OS.17-19

We conducted a randomized phase II study in patients with
previously untreated metastatic melanoma to characterize the efficacy
and safety of bevacizumab when combined with carboplatin plus
paclitaxel. Carboplatin plus paclitaxel was chosen as the cytotoxic
regimen because of its well-characterized safety profile, preclinical
data suggesting strong efficacy in combination with VEGF inhibition,
convenience of dosing, and promising clinical activity in patients with
metastatic melanoma.5,20-22

PATIENTS AND METHODS

Patient Selection

Eligible patients were required to have histologically confirmed stage IV
malignant melanoma for which they had not received any systemic therapy
(including cytokine treatment). Patients with metastatic melanoma of cutane-
ous, mucosal, or unknown primary origin—but not of uveal origin—were
eligible. Patients had to be age 18 years or older and have an Eastern Cooper-
ative Oncology Group (ECOG) performance status of 0 or 1 with adequate
organ function. Patients who had received prior radiation therapy must have
had at least one evaluable metastatic lesion that had not been treated with
or progressed after irradiation. A history of Bacillus Calmette-Guérin,
granulocyte-macrophage colony-stimulating factor, or vaccine therapy after
complete surgical resection or complete irradiation/radiotherapy ablation of
stage IV disease before disease progression was also acceptable. Key exclusion
criteria included prior therapy with any VEGF pathway–targeted therapy;
known metastatic disease in the CNS; inadequately controlled hypertension;
history of stroke or transient ischemic attack within 6 months prior or history
of bleeding diathesis or significant coagulopathy; receiving warfarin; protein-
uria with urine protein-to-creatinine ratio of 1.0 or greater; or any significant
comorbid condition that was contraindicated.

Study Design

BEAM (Bevacizumab Advanced Melanoma) was a phase II, multi-
center, randomized, double-blind, placebo-controlled trial. The protocol

Enrolled
(N = 214)

Intent-to-treat analysis
(n = 143)

Intent-to-treat analysis
(n = 71)

Safety evaluable
(n = 143)

Lost to follow-up
(n = 1)

Lost to follow-up
(n = 0)

Allocated to CPB (n = 143)
Received allocated (n = 143)
  intervention
Did not receive (n = 0)
  allocated intervention

Allocated to CP (n = 71)
Received allocated (n = 69)
  intervention
Did not receive (n = 2)
  allocated intervention

Safety evaluable (n = 69)
Excluded from analysis (n = 2)
  (not treated)

Fig 1. CONSORT diagram. CP, carboplatin plus paclitaxel and placebo; CPB,
carboplatin plus paclitaxel and bevacizumab.

Table 1. Baseline Patient Demographics and Clinical Characteristics

Characteristic

CP Arm
(n � 71)

CPB Arm
(n � 143)

No. % No. %

Age, years
Median 60 60
Range 28-83 27-85
� 65 46 64.8 104 72.7
� 65 25 35.2 39 27.3

Sex
Male 50 70.4 98 68.5
Female 21 29.6 45 31.5

ECOG performance status
0 48 67.6 100 69.9
1 23 32.4 43 30.1

M classification
M1a 8 11.3 11 7.7
M1b 11 15.5 28 19.6
M1c 52 73.2 104 72.7

Serum LDH at baseline
Normal 39 54.9 89 62.2
Above normal 31 43.7 53 37.1
Unknown 1 1.4 1 0.7

Received prior adjuvant biologics therapy� 18 25.4 44 30.8
Measurable disease at baseline (RECIST) 67 94.4 141 98.6

Abbreviations: CP, carboplatin plus paclitaxel and placebo; CPB, carboplatin plus
paclitaxel and bevacizumab; ECOG, Eastern Cooperative Oncology Group; LDH,
lactate dehydrogenase; RECIST, Response Evaluation Criteria in Solid Tumors.

�Including vaccines and interferon.

Table 2. Exposure to Study Treatment and Patient Disposition

Exposure

CP Arm
(n � 71)

CPB Arm
(n � 143)

No. % No. %

Received any study treatment� 69 97.2 143 100
Cycles of bevacizumab or placebo

Median 5 6
Range 1-23 1-30

Cycles of carboplatin
Median 5 6
Range 1-10 1-10

Cycles of paclitaxel
Median 5 6
Range 1-17 1-30

Still receiving study drug treatment† 7 9.9 12 8.4
Discontinued study drug treatment 62 87.3 131 91.6

Disease progression 50 70.4 100 69.9
Adverse events 6 8.5 13 9.1
Death‡ 0 0 2 1.4
Other§ 6 8.5 16 11.2

Abbreviations: CP, carboplatin plus paclitaxel and placebo; CPB, carboplatin
plus paclitaxel and bevacizumab.

�Two patients randomly assigned to placebo arm never received study drug.
†As of May 21, 2009.
‡One patient died as result of unknown cause; relation to treatment cannot

be ruled out. Other patient died as result of rapid disease progression,
assessed by treating physician as possibly treatment related.

§Lost to follow-up; investigator or patient decision to discontinue.
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was approved by the institutional review board at each participating insti-
tution. After providing informed consent, patients were randomly as-
signed in a ratio of two to one to either the carboplatin plus paclitaxel with
bevacizumab (CPB) or carboplatin plus paclitaxel and placebo (CP) arm.
Random assignment was performed using an interactive voice response
system and stratified by ECOG performance status (0 or 1) and disease
stage (stage IV M1a/b v IV M1c). Patients received bevacizumab (CPB arm,
15 mg/kg) or placebo (CP arm) with carboplatin (area under the curve, 5)
plus paclitaxel (175 mg/m2), all by intravenous infusion. Patients received
either bevacizumab or placebo until disease progression (PD), unaccept-
able toxicity, or patient withdrawal for a maximum of 102 weeks. Because
of increased risk of hypersensitivity reaction with prolonged treatment,23

carboplatin administration was capped at 10 cycles. Paclitaxel alone could

be continued with bevacizumab or placebo after carboplatin was discon-
tinued. No bevacizumab dose reductions were allowed. Dose reductions
for carboplatin and/or paclitaxel were allowed for grade 4 neutropenia
lasting longer than 7 days, febrile neutropenia, platelet count of 50,000 �L
or less, or grade 3 or 4 toxicity attributed to chemotherapy (except for
grade 4 hypersensitivity reactions); additional dose modifications were
allowed per institutional standards and guidelines. If study drug was held
because of adverse events (AEs), dose remained unchanged once treat-
ment resumed. If it was necessary to withhold the study drug for more
than 60 days, the patient was removed from the study. During treat-
ment, full supportive care, including hematopoietic growth factors,
transfusions of blood and blood products, aspirin, antibiotics, and
antiemetics, was permitted.
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Fig 2. Kaplan-Meier estimated survival for all patients by treatment group: (A) progression-free survival (PFS) and (B) overall survival (OS) as of April 2009. Kaplan-Meier estimated
survival for patients with poor prognosis by treatment group: (C) PFS and (D) OS for patients with M1c stage cancer; (E) PFS and (F) OS for patients with M1c stage cancer and elevated
serum lactate dehydrogenase levels. CP, carboplatin plus paclitaxel and placebo; CPB, carboplatin plus paclitaxel and bevacizumab; HR, hazard ratio.
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Study End Points

The primary efficacy end point was PFS based on investigator tumor
assessments. Secondary efficacy end points included OS, objective response
rate (ORR), duration of response, OS at 6 months, PFS at 24 weeks, and safety.

Study Evaluations

Tumor measurements were performed before treatment and every 6
weeks for the first 54 weeks and then every 12 weeks thereafter until PD.
Response evaluations were determined using RECIST (Response Evaluation
Criteria in Solid Tumors) guidelines.24 Safety assessments, performed at the
beginning of each treatment cycle, included urine protein-to-creatinine ratio
and measurement of protocol-specified vital signs (including blood pressure).
Measurement of protocol-specified hematology, clinical chemistry, and uri-
nalysis were conducted at screening, day 1 of cycle one, and termination. AE
severity was graded according to the National Cancer Institute Common
Terminology Criteria for Adverse Events, version 3.0.

Statistical Analysis

For efficacy, the population analyzed included all randomly assigned
patients. Median PFS, defined as time from random assignment to docu-
mented PD or death, was the primary end point of this study. PFS data for
patients receiving nonprotocol cancer therapy before documented disease
progression were censored at the time of last tumor assessment before initia-
tion of the nonprotocol cancer therapy. OS was defined as time from random
assignment to death from any cause. ORR was defined as the percentage of
patients with measurable disease who achieved a complete or partial response
confirmed 28 days or more after initial documentation of response. Duration
of response was from first occurrence of response to date of first PD or death.
Survival at 6 months was the proportion of patients surviving 6 months after
random assignment. The 24-week landmark PFS was the proportion of pa-
tients without PD or death 24 weeks after random assignment. Exploratory
analyses were performed to determine 1-year OS and effects of demographic
and baseline prognostic characteristics on PFS and OS.

Data analyses were prespecified to occur 8 months after the last patient
was enrolled; the number of expected PFS events was estimated to be 166.
Primary analyses occurred with a data cutoff date of April 3, 2009, and in-
cluded 169 PFS events. For this analysis, a stratified Cox proportional hazards
model was used to obtain a point estimate of the hazard ratio (HR) for CPB
regimen relative to CP regimen, along with a 95% CI for the HR for each
time-to-event analysis. ECOG performance status and disease stage were in-
cluded as stratification factors. Assuming median PFS of 4 months for the CP
regimen and 6 months for the CPB regimen (yielding HR of 0.67 for 166 PFS
events observed), one would expect 106 events in the CPB arm and 60 in the
CP arm. One hundred sixty-six PFS events would provide approximately 68%
power for a two-sided test conducted at �� 0.05 to conclude the superiority of
the experimental arm; meeting this criteria could lead to further consideration
of a phase III study evaluating this therapeutic combination. Time-to-event
data were compared between treatment arms using a stratified log-rank test.
The Kaplan-Meier method was used to estimate median PFS, median OS,
one-year survival, and 24-week PFS. The 95% CIs for medians were computed
using the Brookmeyer and Crowley method. The HRs for time-to-event data
were estimated using a stratified Cox regression model. ORRs in patients with
measurable disease at baseline were compared using the stratified Mantel-
Haenszel �2 test. Only patients with measurable disease at baseline who
achieved a response (either partial or complete) per RECIST were included in
the analysis of duration of response. For patients who achieved a response and
had no documentation of PD, duration of response was censored at the time of
the last tumor assessment.

The safety analysis population comprised all patients who received any
amount of study treatment. The AE and serious AE reporting period began
after study treatment was initiated and ended 30 days after the last administra-
tion of study treatment or study discontinuation/termination, whichever was
earlier. After that period, only serious AEs attributed to study treatment were
reported. Safety analyses were performed using descriptive statistics.

RESULTS

Between February 2007 and August 2008, a total of 214 patients with
histologically or cytologically confirmed stage IV melanoma were
enrolled and randomly assigned to the CBP (n � 143) or CP arm
(n � 71; Fig 1). Eighteen patients (8.4%)—six (8.5%) in the CP arm
and 12 (8.4%) in the CPB arm—did not meet at least one of the
inclusion or exclusion criteria. The most common protocol deviation
was use of adjuvant systemic therapy before stage IV disease within 4
months from random assignment (12 patients total; 5.6% in each arm).

Patient Characteristics

Patient baseline characteristics were comparable between the two
treatment groups (Table 1). Almost three quarters of patients (72.9%;
156 of 214) had M1c disease; 84 (39.3%) had elevated lactate dehydro-
genase (LDH) levels.

Treatment

Among the 71 patients in the CP arm, 69 received treatment.
Regarding the two patients who did not, one had rapid PD at time of
random assignment, and the other withdrew from the study. Median
number of treatment cycles was six for the CPB arm and five for the CP
arm (Table 2). Across both arms, 70.1% of patients discontinued
study drug treatment (bevacizumab or placebo) because of PD, and
8.9% of patients discontinued because of intolerable AEs in both arms
(Table 2). Threepatients(4.2%)intheCParmand18patients(12.6%)in
the CPB arm received nonprotocol treatments before PD or death.

Efficacy

Median follow-up at the planned analysis in April 2009 was 13.3
months for the CP arm and 13.0 months for the CPB arm. At that
time, 169 patients—59 (83%) in the CP arm and 110 (77%) in the
CPB arm—had experienced PD or died. Among the intent-to-treat

Table 3. Efficacy End Points

End Point

CP Arm
(n � 71)

CPB Arm
(n � 143)

No. % No. %

Median PFS, months 4.2 5.6
Hazard ratio 0.78
95% CI 0.56 to 1.09
Log-rank P .1414

24-week PFS rate, % 37.4 50.4
Median OS, months (protocol specified) 8.6 12.3

Hazard ratio 0.67
95% CI 0.46 to 0.98
Log-rank P .0366

OS by landmark timepoints, % event free
6 months 74.6 78.2
12 months 36.6 51.9

Patients with measurable disease
at baseline 67 94.4 141 98.6

Complete response 1 1.4 3 2.1
Partial response 10 14.1 33 23.1

Overall response rate, % 16.4 25.5

Abbreviations: CP, carboplatin plus paclitaxel and placebo; CPB, carboplatin plus
paclitaxel and bevacizumab; OS, overall survival; PFS, progression-free survival.
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patients, combination with bevacizumab led to an approximately
20% reduction in risk of PD (HR, 0.78; 95% CI, 0.56 to 1.09; log-rank
P � .1414; Fig 2A). In patients with elevated serum LDH (n � 84),
median PFS and OS were longer in the CPB arm (PFS: 4.4 v 2.7
months; HR, 0.62; OS: 8.5 v 7.5 months; HR, 0.52). Median PFS
duration was 4.2 months for the CP arm and 5.6 months for the CPB
arm (Table 3). The 24-week PFS rate favored the CPB over CP arm
(50.4% v 37.4%; P � .074).

At the time of the prespecified analysis of OS, a total of 114
patients (53%) had died: 44 (62%) in the CP arm and 70 (49%) in the
CPB arm. Combination of carboplatin plus paclitaxel with bevaci-
zumab led to a 33% reduction in risk of death (HR, 0.67; 95% CI, 0.46
to 0.98; log-rank P � .0366). Median OS duration was 8.6 months in
the CP arm and 12.3 months in the CPB arm. ORR was higher in the
CPB arm (25.5%; 95% CI, 18.3 to 32.7) compared with the CP arm
(16.4%; 95% CI, 7.5 to 25.3; stratified P � .1577). Complete response
was observed for one patient (1.5%) in the CP arm and three patients
(2.1%) in the CPB arm. Median duration of response was shorter in the
CPB arm compared with the CP arm (6.9 months; 95% CI, 4.86 to 8.90 v
7.7months;95%CI,3.94to11.56).The6-monthOSrateswere74.6%for
the CP arm and 78.2% for the CPB arm, a difference that was not statisti-
cally significant (Table 3).

On the basis of the encouraging OS results, a later exploratory
analysis of OS was performed (data cutoff: August 14, 2009). At that
time, median follow-up was 16.1 months for patients in the CP arm
and 18.9 months for patients in the CPB arm; a total of 137 patients

(64%)haddied:48patients(68%)intheCParmand89patients(62%)in
the CPB arm. Median OS duration was 9.2 months in the CP arm and
12.3 months in the CPB arm (HR, 0.79; 95% CI, 0.55 to 1.13). The
12-month OS rate, another exploratory end point, was markedly lower in
the CP arm compared with the CPB arm (36.6% v 51.9%; Table 3).

Unstratified exploratory subgroup analyses of both PFS and OS
were performed (Fig 3). Among patients with M1c staging (n � 156),
combination with bevacizumab led to a 25% reduction in risk of
progression (HR, 0.75; 95% CI, 0.52 to 1.08) and 40% reduction in
risk of death (HR, 0.60; 95% CI, 0.39 to 0.90; Fig 3). Among patients
with both M1c staging and elevated baseline serum LDH level (n �
84), combination with bevacizumab led to a 35% reduction in risk of
progression (HR, 0.65; 95% CI, 0.40 to 1.04). Median PFS was longer
in patients in the CPB arm (4.4 v 2.7 months). Risk of death was
decreased by 47% (HR, 0.53; 95% CI, 0.32 to 0.90; Fig 3), with longer
median OS (8.5 months in CPB arm v 7.5 months in CP arm).

Toxicity

Two hundred twelve patients received at least one dose of study
drug. Incidence of grade 3 to 5 AEs was higher in the CPB arm (57.4%)
than in the CP arm (44.9%; Table 4). No new safety signals were
detected on addition of bevacizumab to CP in this study. In the CPB
arm, grade 3 or greater neutropenia, peripheral neuropathy, febrile
neutropenia, arterial thromboembolic events, and hypertension were
the most common AEs. No instances of hypertension greater than
grade 3 were reported. There was no difference in the rate of serious

A                                                 Median PFS (months)
PCBPCdrazaHBPCPC

Baseline Risk Factor n (n = 71) (n = 143) Ratio 95% CI Better Better

Total population (unstratified) 4.2 5.6 0.77 0.56 to 1.06

Age, years
≤ 65 150 3.3 4.8 0.86 0.59 to 1.27

  > 65 64 4.3 8.1 0.55 0.31 to 0.99

Gender
  Male 148 4.4 5.5 0.91 0.62 to 1.35
  Female 66 2.9 6.1 0.54 0.30 to 0.96

Baseline ECOG performance status
  0 148 4.6 7.2 0.62 0.42 to 0.92

82.2ot57.013.11.31.3661

Histopathologic classification
  Mucosal 15 5.0 7.2 0.49 0.13 to 1.93
  Not mucosal 199 3.3 5.5 0.77 0.56 to 1.08

Ulceration in primary tumor
  Yes 64 3.9 6.1 0.68 0.37 to 1.23
  No or unknown 150 4.4 5.5 0.81 0.55 to 1.18

Angiolymphatic/lymphovascular
  Yes 22 3.9 6.3 0.50 0.18 to 1.41
  No or unknown 192 4.4 5.5 0.79 0.56 to 1.11

M Classification
  M1a 19 4.2 7.5 1.18 0.38 to 3.65
  M1b 39 5.5 5.9 0.75 0.33 to 1.69
  M1c 156 3.0 4.8 0.75 0.52 to 1.08

Liver metastases
  Yes 96 3.4 3.8 0.73 0.46 to 1.16
  No 118 4.4 6.1 0.84 0.53 to 1.31

Baseline LDH
  Normal 128 5.6 5.9 0.89 0.57 to 1.38
  Elevated 84 2.7 4.4 0.65 0.40 to 1.04

0.2 0.5 1 2 5

Fig 3. Analysis of median survival by
subgroups for all randomly assigned pa-
tients. (A) Progression-free survival (PFS);
(B) overall survival (OS). CP, carboplatin
plus paclitaxel and placebo; CPB, carbo-
platin plus paclitaxel and bevacizumab;
ECOG, Eastern Cooperative Oncology
Group; LDH, lactate dehydrogenase; NE,
not estimable. (Continued on next page.)
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AEs between arms (CP arm, 29.0%; CPB arm; 28.0%). There were two
deaths on study, both in the CPB arm (1.4%). One patient died as a
result of an unknown cause, and the other died as a result of rapid PD,
assessed by the investigator as possibly related to treatment.

DISCUSSION

Metastatic melanoma is a highly aggressive disease with few treatment
options and relatively short survival. In this phase II, randomized,
placebo-controlled study of 214 patients, which compared the com-
bination of bevacizumab with carboplatin plus paclitaxel with carbo-
platin plus paclitaxel alone, PFS for the CP and CPB arms was 4.2 and
5.6 months, respectively. This difference was not statistically signifi-
cant (HR, 0.78; log-rank P � .1414), and therefore, this study did not
meet its primary end point.

The addition of bevacizumab to what is considered to be a
first-line chemotherapy regimen was associated with an ORR of
25.5%, compared with 16.4% in the CP arm; however, this differ-
ence was not statistically different. Although the later exploratory
analysis of OS demonstrated a 21% reduction in hazard of death
(HR, 0.79; 95% CI, 0.55 to 1.13), this result was not significantly
different between the CP and CPB arms. Therefore, the present
study should not be used to support of use of bevacizumab in
combination with carboplatin plus paclitaxel chemotherapy in
advanced melanoma at the present time.

Of interest was the finding that patients with melanoma with the
poorest prognosis (ie, those with stage IV M1c melanoma and elevated
baseline serum LDH levels [n � 84]25-27) demonstrated improve-
ments in both PFS and OS (PFS: HR, 0.62; OS: HR, 0.52). Elevated
serum LDH has been postulated to result from hypoxic tumor tissue
conditions in tumors, the same conditions that lead to upregulation of
VEGF via the hypoxia-inducible factor pathway.28,29 Thus, in this
setting, elevated serum LDH is possibly a marker of hypoxic tumor
tissues that are reliant on VEGF for their maintenance and/or progres-
sion and may therefore also be more affected by the highly specific
anti-VEGF activity of bevacizumab. This hypothesis could be ad-
dressed in subsequent studies by specifically enrolling large numbers
of patients with elevated LDH levels.

In terms of OS, PFS, and ORR, results from BEAM, combined
with those from ECOG2603, a randomized phase III study of carbo-
platin plus paclitaxel with or without sorafenib,5 confirm the benefit of
the combination of carboplatin plus paclitaxel in patients with meta-
static melanoma.2,4 Also of note, the control arm in BEAM behaved
similarly to the control arm in ECOG2603, suggesting that the appar-
ent benefit observed from the addition of bevacizumab to carboplatin
plus paclitaxel would not likely have resulted from the control arm
responding more poorly than expected.

Although improvements in PFS typically accompany OS ben-
efits in clinical trials, we believe the BEAM results are of great
enough promise to pursue a phase III multicenter trial powered for

B                                                  Median OS (months)
PCBPCdrazaHBPCPC

Baseline Risk Factor n (n = 71) (n = 143) Ratio 95% CI Better Better

Total population (unstratified) 8.6 12.3 0.67 0.46 to 0.98

Age, years
≤ 65 150 10.1 11.7 0.77 0.49 to 1.22

  > 65 64 8.2 NE 0.48 0.24 to 0.97

Gender
  Male 148 10.1 10.7 0.88 0.56 to 1.38
  Female 66 7.9 17.3 0.37 0.18 to 0.76

Baseline ECOG performance status
  0 148 11.1 22.8 0.55 0.34 to 0.90

97.1ot35.079.05.75.7661

Histopathologic classification
  Mucosal 15 8.6 NE 0.24 0.05 to 1.27
  Not mucosal 199 9.2 11.7 0.71 0.48 to 1.06

Ulceration in primary tumor
  Yes 64 8.2 10.0 0.76 0.39 to 1.46
  No or unknown 150 9.2 16.2 0.64 0.40 to 1.01

Angiolymphatic/lymphovascular
  Yes 22 6.7 8.3 0.41 0.14 to 1.17
  No or unknown 192 10.6 16.2 0.69 0.46 to 1.04

M Classification
  M1a 19 NE 10.2 2.19 0.44 to 10.90
  M1b 39 NE 22.8 0.62 0.18 to 2.13
  M1c 156 7.9 11.1 0.60 0.39 to 0.90

Liver metastases
  Yes 96 7.3 10.0 0.60 0.36 to 1.00
  No 118 14.1 22.8 0.81 0.46 to 1.43

Baseline LDH
  Normal 128 14.5 22.8 0.95 0.53 to 1.71
  Elevated 84 7.5 8.5 0.53 0.32 to 0.90

0.2 0.5 1 2 5

Fig 3. Continued.
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OS as the primary end point. Recently, a phase II study of single-agent
bevacizumab with or without low-dose interferon alfa-2b reported
promising clinical activity in metastatic melanoma,30 and several
phase I and II studies are evaluating the use of other antiangiogenic
agents as single agents as well as in combination with chemotherapy in
this setting, such as sunitinib31-34 and E7080.35-37 In addition to anti-
angiogenic therapies, there have also been several other developments
in the treatment of melanoma; for example, the anti-CTLA4 antibody
ipilimumab, an immune activating therapy, was shown to signifi-
cantly extend survival in a randomized phase III trial (HR, 0.66; 95%
CI, 0.51 to 0.87; P � .0026). In addition, new therapies targeting
genomic aberrations in BRAF kinase, present in 30% to 70% of mel-
anomas (predominantly at codon 600 in exon 15 of BRAF gene),38,39

have validated this therapeutic target. In a phase I study of PLX4032, a
selective inhibitor of mutated BRAF, in patients with the V600E mu-
tation, a response rate of 81% was observed.40 That finding was sub-
sequently confirmed in a larger and more rigorous phase II trial.41

Unlike BRAF-targeted treatments, the VEGF-targeting, antiangio-
genic approach of bevacizumab is applicable to patients regardless of
the mutation status of their tumor. The challenge of this approach is to
identify predictive biomarkers for response to optimize patient care.
Despite intensive preclinical and clinical research, finding such bio-
markers has remained elusive.

This study failed to meet the primary objective of statistically
significant improvement in PFS with the addition of bevacizumab to
carboplatin plus paclitaxel. A larger phase III study will be necessary to
determine whether there is benefit from the addition of bevacizumab
to carboplatin plus paclitaxel in this disease setting.
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Table 4. AEs

Event

CP Arm (n � 69) CPB Arm (n � 143)

All Grade � 3 All Grade � 3

No. % No. % No. % No. %

Any 69 100 31 44.9 141 98.6 82 57.4
Leading to death 0 0 0 0 2 1.4 2 1.4
Leading to discontinuation of bevacizumab 6 8.7 NA NA 16 11.2 NA NA
Serious 20 29.0 NA NA 40 28.0 NA NA

Selected AE (grade � 3)�

CP Arm (n � 69) CPB Arm (n � 143)

No. % No. %

Neutropenia 13 18.8 34 23.8
Febrile 1† 1.4 7 4.9

Peripheral neuropathy 0 0 13 9.1
Arterial thromboembolic event 1 1.4 3 2.1
Hypertension 0 0 5 3.5
Hemorrhage

Pulmonary 1 1.4 2 1.4
Not CNS or pulmonary 4 5.8 0 0
CNS 0 0 0 0

Proteinuria 0 0 0 0
GI perforation 0 0 0 0
RPLS 0 0 0 0

NOTE. AEs occurring during planned treatment period graded according to National Cancer Institute Common Terminology Criteria for Adverse Events. For patients
experiencing multiple occurrences of specific AE, AE counted only once at highest grade of occurrence.

Abbreviations: AE, adverse event; CP, carboplatin plus paclitaxel and placebo; CPB, carboplatin plus paclitaxel and bevacizumab; NA, not analyzed; RPLS, reversible
posterior leukoencephalopathy syndrome.

�All selected AEs were grade � 3 except for one grade 2 arterial thromboembolic event and one grade 2 hemorrhage.
†Coded as grade 2 but based on definition of febrile neutropenia, it must be grade 3.
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