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/ABSTRACT

Purpose. This analysis pooled individual patient data from
randomized controlled trials (RCTs) to more thoroughly exam-
ine clinical outcomes when adding bevacizumab to chemo-
therapy for patients with metastatic colorectal cancer
(mCRC).

Patients and Methods. Patient data were pooled from the
first-line AVF2107,NO16966, ARTIST, AVF0780, AVF2192, and
AGITG MAX RCTs and the second-line E3200 RCT. All analyses
were based ontheintent-to-treat population. To assess differ-
encesintime-to-eventvariables by treatment (chemotherapy
with or without placebovs. chemotherapy plus bevacizumab),
stratified random-effects (overall) and fixed-effects (sub-
group comparisons) models were used to estimate pooled
hazard ratios (HRs) and 95% confidence intervals (Cls).
Results. The analysis population comprised 3,763 patients
(1,773 chemotherapy with or without placebo; 1,990 chemo-
therapy plus bevacizumab). The addition of bevacizumab to
chemotherapy was associated with statistically significant in-

creases in overall survival (OS; HR, 0.80; 95% Cl, 0.71-0.90)
and progression-free survival (PFS; HR, 0.57; 95% Cl, 0.46—
0.71). The effects on OS and PFS across subgroups defined by
chemotherapy backbone (oxaliplatin-based, irinotecan-
based), extent of disease (liver metastases only, extensive dis-
ease), age (<65, =65 years), Eastern Cooperative Oncology
Group performance status (0, =1), and KRAS status (wild-
type, mutant) were consistent with the overall analysis. Inci-
dence rates of grade =3 hypertension, proteinuria, bleeding,
wound-healing complications, gastrointestinal perforations,
and thromboembolic events were increased with bevaci-
zumab treatment.

Conclusion. The use of bevacizumab with chemotherapy re-
sulted in statistically significantincreases in OS and PFS for pa-
tients with mCRC. The PFS benefit extended across the
clinically relevant subgroups examined. The observed safety
profile of bevacizumab was consistent with that reported in
individual trials. The Oncologist 2013;18:1004-1012

Implications for Practice: Several randomized trials of bevacizumab have been conducted to address specific questions regard-
ing its use for patients with metastatic colorectal cancer (mCRC); however, because of their sample size limitations, subgroup
analyses are frequently of limited power. By pooling individual patient data from seven randomized trials, more comprehensive
analyses of the efficacy and safety of bevacizumab were made possible because of the large number of included patients. In ad-
dition, outcomes in clinically relevant subgroups were examined, and the data from these subgroups were consistent with those
reported in the overall analyses. The results of this pooled analysis help further the clinician’s understanding of the overall risks
and benefits associated with adding bevacizumab to chemotherapy for patients with mCRC.

INTRODUCTION

Bevacizumab (Avastin; Genentech, Inc, South San Francisco,
CA) is a humanized, monoclonal antibody that acts as an anti-
angiogenic agent by the inhibition of vascular endothelial
growth factor A (VEGF-A). Inthe United States and Europe, be-
vacizumab was first approved for the treatment of metastatic

colorectal cancer (mCRC) in combination with fluorouracil-
based chemotherapy, primarily on the basis of results of a
phase lll randomized, placebo-controlled trial in the first-line
treatment setting [1]. The data from this trial, AVF2107,
showed that bevacizumab prolonged both overall survival
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Table 1. Overview of clinical trials included in the analysis
Treatment arms included in the current SubjectsinITT Primary
Trial (ClinicalTrials.gov identifier) Phase analysis population endpoint
First-line mCRC
AVF2107 (NCT00109070) [1] I IFL plus bevacizumab 5 mg/kg 402 0s
IFL plus placebo 411
NO16966 (NCTO0069095) [4] 1 FOLFOX or XELOX plus bevacizumab 5 or 699 PFS
7.5 mg/kg
FOLFOX or XELOX plus placebo 701
ARTIST (NCT00642577)[6] 1] mIFL plus bevacizumab 5 mg/kg 142 PFS, 6-month
PFS rate
mIFL 72
AVF0780[16] Il 5-FU/LV plus bevacizumab 5 mg/kg 35 TTP, confirmed
response rate
5-FU/LV plus placebo 36
AVF2192 (NCT00109226) 2] I 5-FU/LV plus bevacizumab 5 mg/kg 104 oS
5-FU/LV plus placebo 105
AGITG MAX (NCT00294359)[5] IlI Capecitabine plus bevacizumab 7.5 mg/kg 315 PFS
with or without mitomycin
Capecitabine 156
Second-line mCRC
E3200 (NCT00025337)[3] 11l FOLFOX plus bevacizumab 10 mg/kg 293 0s
FOLFOX 292

Abbreviations: 5-FU/LV, 5-fluorouracil and leucovorin; FOLFOX, infusional 5-FU/LV with oxaliplatin; IFL, bolus 5-FU/LV with irinotecan; ITT, intent-
to-treat; mCRC, metastatic colorectal cancer; mIFL, modified infusional 5-FU/LV with irinotecan; OS, overall survival; PFS, progression-free survival;

TTP, time to disease progression; XELOX, capecitabine with oxaliplatin.

(OS) and progression-free survival (PFS) when added to irino-
tecan, bolus fluorouracil, and leucovorin. Subsequently, data
from additional randomized controlled trials (RCTs) have
demonstrated the efficacy and safety profiles of bevacizumab
among a wider variety of patients with mCRC, in combination
with multiple backbone chemotherapy regimens, and in dif-
ferent treatment settings [2-7].

Meta-analyses of published RCTs have attempted to de-
rive a measure of the overall clinical benefit associated with
the addition of bevacizumab to chemotherapyin patients with
mMCRC. These analyses have consistently shown that bevaci-
zumab plus chemotherapy results in statistically significant re-
ductions in the risk of disease progression and death relative
to chemotherapy alone [8-15]. Although meta-analyses re-
ported to date have been useful in characterizing the risk-ben-
efit profile of bevacizumab, they have had limitations. These
limitations include the breadth of the trials evaluated and
thelack of accesstoindividual patient data, which together
necessitate the reporting of combined overall hazard ratios
(HRs) and preclude the conduct of subgroup analyses and
consistent analyses of certain adverse event (AE) informa-
tion across trials.

Inthis paper, we describe the results of a pooled analysis of
data from RCTs of bevacizumab in mCRC. The analysis used in-
dividual patient data, enabling a more comprehensive analy-
sis of the efficacy and safety of bevacizumab than previously
reported. Importantly, pooling of patient data across RCTs al-
lowed for the assessment of the efficacy of bevacizumab in
clinically relevant subgroups.

www.TheOncologist.com

METHODS

Individual patient data were pooled from seven RCTs of be-
vacizumab in the first-line (AVF2107, NO16966, ARTIST,
AVF0780, AVF2192, AGITG MAX) and second-line (E3200)
treatment of mCRC (Table 1) [1-6, 16]. Previously pub-
lished phase Il and Ill studies were selected based on (1)
their design as RCTs evaluating chemotherapy with or with-
out bevacizumab for mCRC; (2) the use of identical defini-
tions and procedures for collecting patient baseline
characteristics, along with primary and secondary efficacy
endpoints and safety assessments; and (3) the ability to ac-
cessindividual patient information within study databases.
Atthe time of the analysis, all published, multicenter phase
Il'and 11l RCTs of first- or second-line mCRC with bevaci-
zumab as the experimental agent were included. Only the
principal armsin these studies were analyzed: chemother-
apy with or without placebo as the control arm and chemo-
therapy plus bevacizumab as the experimental arm.

The primary outcome of the pooled analysis was OS, de-
fined as the time from randomization to death from any
cause. Data for patients for whom death was not recorded
were censored at the most recent date they were known to
be alive. Secondary efficacy endpoints were PFS and overall
response rate (ORR); these were assessed by the investiga-
torin five studies (AVF2107, ARTIST, AVF0780, AGITG MAX,
and E3200) and by both the investigator and an indepen-
dentreview facility in two studies (NO16966 and AVF2192).
PFS was defined as the time from randomization to investi-
gator-assessed progression or any-cause death, whichever

©AlphaMed Press 2013



1006

Bevacizumab Efficacy and Safety in mCRC: Pooled Analysis

occurred first. PFS results included all progression or death
events, regardless of when the last dose of study treatment
was administered. Data for patients without documented
progression were censored at the most recent date at
which no progression was confirmed. The best overall re-
sponse was defined as the best response from randomiza-
tion until disease progression, disease recurrence, or
death. Responses were defined as partial or complete re-
sponses according to the Response Evaluation Criteria in
Solid Tumors, version 1.0. Only patients with measurable
disease at baseline were included in ORR analyses.

Subgroup analyses were performed in the overall pooled
population to evaluate OS and PFS according to chemother-
apy backbone (irinotecan-based [two trials] or oxaliplatin-
based regimens [two trials]), chemotherapy intensity
(monotherapy [three trials] or doublet therapy [four trials]),
extent of disease (liver metastases only or metastases in at
least one site other than the liver or lung [all trials except
ARTIST]), age (<65 years, =65 years, or =75 years [all trials]),
Eastern Cooperative Oncology Group performance status
(ECOG PS; 0 or =1 [all trials]), and KRAS mutational status
(wild-type or mutant [AVF2107, AGITG MAX).

The incidences of grade =3 AEs of any type and of special
interest to both bevacizumab and chemotherapy were also
analyzed. AEs of special interest were selected on the basis of
known safety information. Bevacizumab-related AEs included
hypertension, proteinuria, bleeding, wound-healing AEs, ar-
terial thromboembolic events, venous thromboembolic
events, and any-grade gastrointestinal perforation. Chemo-
therapy-related AEs included asthenia/fatigue, diarrhea, nau-
sea/vomiting, neuropathy, neutropenia, and stomatitis. AEs
were categorized using the Common Terminology Criteria for
Adverse Events.

In a separate pooled analysis, the second-line E3200 trial
was excluded from the dataset to examine the effects of bev-
acizumab in the first-line treatment setting.

Statistical Analyses

All analyses were based on the intent-to-treat populations.
Estimates of OS and PFS were calculated by Kaplan-Meier
methods. Pooled HRs and 95% confidence intervals (Cls) for
assessing differences in time-to-event variables were cal-
culated using random- and fixed-effects models. Because
of the variation in length of follow-up, chemotherapy regi-
men, line of therapy, method of drug administration, dura-
tion of drug administration, and dose of bevacizumab used,
a high level of heterogeneity was expected to be derived
fromthe seven RCTs. Hence, the random-effects model was
used to estimate HRs for the overall analysis and for analy-
ses restricted to the six first-line trials. For estimates based
on subgroups, however, less variation was observed ac-
cording to the test of heterogeneity, and a fixed-effects
model was used. The pooled HRs were estimated from the
stratified analysis model, in which treatment and study
were covariance variables. The DerSimonian and Laird ran-
dom-effects model was used to test heterogeneity among
included studies, and a p value <.05 indicated heterogene-
ity. The fixed-effects model was based on methodology by
Parmar et al. [17]. The Cox proportional hazards method
was used to estimate HRs and corresponding 95% Cls for OS
and PFSin individual studies. Durations of OS and PFS with
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chemotherapy plus bevacizumab and chemotherapy with
or without placebo were compared using two-sided strati-
fied log-rank tests. For the safety analysis, odds ratios (ORs)
and corresponding 95% Cls were estimated using a logistic
regression model that included treatment effect and study
indicator as covariance variables. ORs and corresponding
95% Cls for AEs were estimated in a similar fashion as other
safety analyses.

RESULTS

Overall Pooled Analysis: Patients and Treatment

The overall pooled population consisted of 3,763 patients:
1,773 received chemotherapy with or without placebo and
1,990 received chemotherapy plus bevacizumab. In total,
58.8% of patients were male, 39.6% were aged =65 years, and
45.7% had an ECOG PS =1 (2.1% with an ECOG PS of 2). One
RCT (ARTIST) did not capture information on the extent of dis-
ease at baseline; however, analysis of the six remaining RCTs
showed that 36.0% (1,279 of 3,549) of patients in these stud-
ies presented with extensive disease. Baseline patientand dis-
ease characteristics were well balanced between treatment
arms (Table 2). Median time on treatment was 5.7 months
(95% Cl, 5.5-5.9) with chemotherapy with or without placebo
and 7.4 months (95% Cl, 7.1-7.8) with chemotherapy plus be-
vacizumab (excluding patients from ARTIST, for which time-
on-treatment data were not available).

Survival Outcomes and Response Rate

The analysis of the overall pooled population showed that
adding bevacizumab to chemotherapy was associated with an
increase in OS (Fig. 1A). The median OS for patients receiving
chemotherapy plus bevacizumab was 18.7 months, and it was
16.1 months for patients receiving chemotherapy with or
without placebo (HR, 0.80; 95% Cl, 0.71-0.90; p = .0003). In
the pooled OS analysis, there was evidence of statistically sig-
nificant heterogeneity among the studies (p = .0445). This
was largely influenced by data from study NO16966, which
provided 37% of the overall pooled population (Table 1). HRs
for OS in the individual RCTs and the overall pooled analysis
are depicted in Figure 1B.

PFS was also improved (HR, 0.57; 95% Cl, 0.46—-0.71; p <
.0001) with the addition of bevacizumab to chemotherapy
(Fig. 2A). The median PFS was 8.8 months for patients receiv-
ing chemotherapy plus bevacizumab and 6.4 months for pa-
tients receiving chemotherapy with or without placebo.
Heterogeneity was observed in the pooled PFS analysis (p <
.0001), again largely influenced by study NO16966. Figure 2B
illustrates the HRs for PFS in the individual RCTs.

In the overall pooled population, the addition of bevaci-
zumab to chemotherapy was associated with an increased
best overall response rate (39% [95% Cl, 37%—42%]) vs. 33%
[95% CI, 31%—36%] for chemotherapy with or without pla-
cebo), as assessed by investigators and/or independent re-
view committees.

Survival Outcomes by Subgroup

Statistically significant improvements or trends for improve-
ment in OS and PFS were seen in all clinical subgroups that
were evaluated (Table 3). The use of bevacizumab with che-
motherapy was associated with increases in OS and PFS in
patients receiving either irinotecan- or oxaliplatin-based regi-
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Table 2. Patient and disease characteristics at baseline in the overall pooled population (first- and second-line trials of

bevacizumab)

Treatmentarm

Chemotherapy with or Chemotherapy plus
without placebo (n = 1,773) bevacizumab (n = 1,990)

Characteristic No. % No. %
Sex

Male 1,035 58.4 1,177 59.1

Female 738 41.6 813 40.9
Age, yr

Median (range) 61(18-90) 62 (18-89)

=65yr 694 39.1 798 40.1

=75yr 200 11.3 226 11.4
ECOG PS

0 967 54.5 1,071 53.8

1 771 43.5 868 43.6

2 32 1.8 48 2.4

Missing 3 0.2 3 0.2
Extent of disease (n=1701) (n=1848)

Liver metastases only 580 34.1 660 35.7

Extrahepatic disease 1,110 65.3 1,182 64.0

Extensive disease® 629 37.0 650 35.2
KRAS status

Patients with available KRAS data (n=198) (n=332)

Wild type 131 66.2 233 70.2

Mutant 67 33.8 99 29.8

?Patients with metastatic disease in at least one site other than the liver or lung.
Abbreviation: ECOG PS, Eastern Cooperative Oncology Group performance status.

mens. Although there were modest numerical differences in
the HRs for death and progression when combining bevaci-
zumab with an irinotecan- versus oxaliplatin-based regimen,
OS and PFS benefits were seen in both subgroups. Bevaci-
zumab-associated benefits were also observed when patient
data were grouped by chemotherapy intensity: monotherapy
(numerical trend for improvement for OS; statistically signifi-
cant improvement for PFS) or doublet therapy (statistically
significant for OS and PFS). The magnitude of benefit with be-
vacizumab was similar in the monotherapy and doublet ther-
apy subgroups.

OS and PFS were prolonged with bevacizumab across the
age subgroups (<65years, =65 years,and =75 years) and the
ECOGPSsubgroups (0, =1) that were evaluated. Data on KRAS
mutational status were available from two of the RCTs
(AVF2107, AGITG MAX), totaling 530 patients (14.1% of the
overall pooled population). When these patient data were
pooled, the addition of bevacizumab to chemotherapy was
showntoincrease PFSregardless of KRAS status. Analyses also
showed more favorable OS in bevacizumab-treated patients
with either KRAS wild-type or mutant tumors, although the OS
benefit did not reach statistical significance in the KRAS mu-
tant subgroup. These data should be considered exploratory
because of the limited number of patients for which KRAS sta-
tuswasavailable. Last, statistically significant survival benefits
with bevacizumab were seenin patients with liver metastases

www.TheOncologist.com

only and in patients with metastatic disease in at least one site
beyond the liver and the lung.

Safety

Safety analyses of the overall pooled population showed that
78.1% and 68.3% (OR, 1.88;95% Cl, 1.61-2.18) of patients ex-
perienced grade =3 AEs with chemotherapy plus bevaci-
zumab and chemotherapy with or without placebo,
respectively (Table 4); fatal AEs occurred in 4.0% and 3.0% of
patients, respectively (OR, 1.45;95%Cl, 1.01-2.06). Pooled in-
cidence rates of grade =3 AEs of special interest were consis-
tent with those reported in the individual studies.

As expected, the use of chemotherapy plus bevacizumab
was associated with a higher incidence of bevacizumab-asso-
ciated AEs than chemotherapy with or without placebo (e.g.,
grade =3 hypertension [7.7% vs. 1.6%], grade =3 proteinuria
[1.7% vs. 0.2%], and any-grade gastrointestinal perforation
[2.2% vs. 0.7%]) (Table 4). Analyses of chemotherapy-related
AEs of interest also showed aslightly higherincidence of grade
=3 eventsin the chemotherapy plus bevacizumab arm.

First-Line Pooled Analysis

Thefirst-line pooled population consisted of 3,178 patients, of
whom 1,481 received chemotherapy with or without placebo
and 1,697 were treated with chemotherapy plus bevaci-
zumab. Baseline and disease characteristics were again well
balanced between groups (data not shown). Overall, 58.5% of
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Figure 1. Overall survival (OS) in the overall pooled population and in individual studies (first- and second-line trials of bevacizumab).
(A): Kaplan-Meier estimate of OS for the overall pooled population. (B): Forest plot of OS by study.
Abbreviations: BV, bevacizumab; Cl, confidence interval; CT, chemotherapy; HR, hazard ratio; OS, overall survival.

patients in the first-line pooled population were male, 40.1%
were aged =65 years, and 44.9% had an ECOG PS =1.

Inthe first-line pooled population, chemotherapy plus be-
vacizumab prolonged OS and PFS relative to chemotherapy
with or without placebo. Median OS was 19.8 months with
chemotherapy plus bevacizumab and 17.6 months with che-
motherapy with or without placebo (HR, 0.81; 95% Cl, 0.70—
0.93; p = .0034) (Table 3). PFS was also increased with
chemotherapy plus bevacizumab relative to chemotherapy
with or without placebo, with median values of 9.1 months
and 6.9 months, respectively (HR, 0.58; 95% Cl, 0.46—-0.73;
p < .0001).

Additional analyses in the first-line treatment setting
showed a consistenttrend foranimproved OS benefit with be-
vacizumab across patient subgroups. Treatment-related dif-
ferencesin OS were statistically significantin some subgroups,
including patients receiving irinotecan-based chemotherapy,
patients receiving doublet therapy, patients aged <65 years,
patients with an ECOG PS =1, patients with KRAS wild-type tu-
mors, and patients with extensive disease at baseline (Table
3). PFS was statistically significantly prolonged by the use of
first-line bevacizumab in all examined subgroups (Table 3).

©AlphaMed Press 2013

DiscussioN

Since the initial approval of bevacizumab, treatment patterns
for patients with mCRC have evolved, and subsequent RCTs
evaluating bevacizumab have reported varying degrees of
survival benefit in different treatment settings [15]. Although
meta-analyses of published RCT data have increased the un-
derstanding of bevacizumab-associated survival benefits in
mCRC, they have generally been limited in scope, owing to
their reliance on published information. The current analysis
of pooled patientdata from seven RCTs allowed robust assess-
ment ofthe efficacy and safety of bevacizumabin mCRCacross
both first- and second-line treatment settings. Because the
analysis accessed individual patient data, subgroup analyses
could also be conducted.

Complementary to the results fromindividual studies, this
pooled analysis provides an estimate for the effect of bevaci-
zumab on PFS and OS. The HRs of 0.80 for OS and 0.57 for PFS
seen in this analysis were statistically significant and clinically
meaningful; however, better patient selection strategies and
more effective treatments are still needed.

Subgroup analyses consistently confirmed a PFS benefit
with bevacizumab in clinically relevant groups. Of particu-
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Figure 2. Progression-free survival (PFS) in the overall pooled population and in individual studies (first- and second-line trials of bev-
acizumab). (A): Kaplan-Meier estimate of PFS for the pooled population. (B): Forest plot of PFS by study.
Abbreviations: BV, bevacizumab; Cl, confidence interval; CT, chemotherapy; HR, hazard ratio; PFS, progression-free survival.

lar interest were the analyses according to chemotherapy
backbone. There has been some suggestion that bevaci-
zumab may be more effective with irinotecan-based regi-
mens than with oxaliplatin-based regimens [4, 15]. The
current analysis showed that chemotherapy plus bevaci-
zumab reduced the hazards for death and progression com-
pared with chemotherapy with or without placebo,
regardless of whether patients received an irinotecan- or
an oxaliplatin-containing regimen, although the HRs fa-
vored irinotecan-containing regimens. This may be ex-
plained by high rates of early bevacizumab discontinuation
reported in trials of first-line FOLFOX (infusional 5-fluorou-
racil and leucovorin with oxaliplatin) and bevacizumab, in-
cludingthe NO16966 study [4, 18]. Other RCTs, aswellasan
observational cohort study, have shown similar clinical out-
comes with oxaliplatin-based and irinotecan-based regi-
mens that included bevacizumab in the treatment of
colorectal cancer [7,19-22].

Elderly patients are generally underrepresented in
RCTs; therefore, analysesin this patient subgroup are often
limited by insufficient patient numbers and a lack of statis-
tical power. In this analysis, 1462 patients aged =65 years

www.TheOncologist.com

and 426 patients aged =75 years were included, and a PFS
benefit was seen for elderly patients receiving bevaci-
zumab. The benefitin OS with bevacizumab was also statis-
tically significant across all age and ECOG PS subgroups. A
previously published pooled analysis of studies AVF2107,
AVF2192, NO16966, and E3200 also reported that adding
bevacizumab to chemotherapy prolonged OSand PFSin pa-
tients grouped by age and that AE rates were generally sim-
ilar between older and younger bevacizumab-treated
patients, with the exception of a higher rate of thromboem-
bolic events (driven primarily by an increase in arterial
thromboembolic events) in older patients [10]. A retro-
spective analysis of patients aged =75 years from the
AGITG MAX trial reported similar findings [23].

The current analysis also examined the effect of bevaci-
zumab exclusively in the first-line treatment setting, where
bevacizumab has been studied most extensively. Analyses
ofthefirst-line pooled population showed that the addition
of bevacizumab to first-line chemotherapy led to statisti-
cally significant improvements in OS and PFS. Benefits for
PFS extended across subgroups defined by chemotherapy
backbone, intensity of chemotherapy, age, extent of dis-
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Table 3. Subgroup analysesin the overall pooled population (first- and second-line trials of bevacizumab) and first-line pooled

population
Overall survival Progression-free survival

HR 95% CI p value HR 95% CI p value
Overall pooled population (N = 3,763) 0.80 0.71-0.90 .0003 0.57 0.46-0.71 <.0001
Irinotecan regimen (n = 1,027) 0.71 0.61-0.83 <.0001 0.55 0.47-0.64 <.0001
Oxaliplatin regimen (n = 1,985) 0.87 0.79-0.96 .0037 0.77 0.70-0.85 <.0001
Monotherapy (n = 751) 0.86 0.72-1.02 .0773 0.56 0.48-0.67 <.0001
Doublets (n = 3,012) 0.82 0.76-0.89 <.0001 0.70 0.64-0.76 <.0001
Patients with liver metastases only (n = 1,240) 0.84 0.74-0.95 .0066 0.65 0.57-0.74 <.0001
Patients with extensive disease® (n = 1,279) 0.79 0.70-0.89 .0001 0.66 0.58-0.74 <.0001
Aged <65 yr (n = 2,269) 0.80 0.73-0.88 <.0001 0.68 0.62-0.75 <.0001
Aged =65 yr (n = 1,492) 0.87 0.77-0.97 .0156 0.66 0.59-0.75 <.0001
Aged =75 yr (n = 426) 0.76 0.62-0.94 .0118 0.55 0.44-0.70 <.0001
ECOG PSO (n =2,038) 0.80 0.72-0.89 <.0001 0.67 0.61-0.74 <.0001
ECOGPS=1(n=1,719) 0.85 0.77-0.94 .0020 0.67 0.60-0.75 <.0001
KRAS wild-type patients (n = 364) 0.70 0.54-0.91 .0072 0.57 0.45-0.72 <.0001
KRAS mutant patients (n = 166) 0.85 0.60-1.22 .3837 0.54 0.38-0.76 .0004
Overall first-line population (n = 3,178) 0.81 0.70-0.93 .0034 0.58 0.46-0.73 <.0001
Irinotecan regimen (n = 1,027) 0.71 0.61-0.83 <.0001 0.55 0.47-0.64 <.0001
Oxaliplatin regimen (n = 1,400) 0.93 0.83-1.04 .1904 0.85 0.76-0.94 .0025
Monotherapy (n = 751) 0.86 0.72-1.02 .0773 0.56 0.48-0.67 <.0001
Doublet therapy (n = 2,427) 0.84 0.77-0.92 .0003 0.73 0.67-0.80 <.0001
Patients with liver metastases only (n = 1,095) 0.87 0.76-1.00 .0449 0.67 0.59-0.77 <.0001
Patients with extensive disease® (n = 1,049) 0.79 0.69-0.90 .0004 0.67 0.59-0.77 <.0001
Aged <65 yr (n = 1,902) 0.82 0.74-0.91 .0002 0.70 0.63-0.78 <.0001
Aged =65 yr (n = 1,275) 0.88 0.78-1.00 .0524 0.68 0.60-0.78 <.0001
Aged =75 yr (n = 357) 0.80 0.63-1.00 .0533 0.57 0.45-0.74 <.0001
ECOGPSO (n = 1,749) 0.81 0.73-0.91 .0004 0.69 0.62-0.77 <.0001
ECOGPS=1(n=1,424) 0.87 0.78-0.98 .0207 0.69 0.61-0.78 <.0001
KRAS wild-type patients (n = 364) 0.70 0.54-0.91 .0072 0.57 0.45-0.72 <.0001
KRAS mutant patients (n = 166) 0.85 0.60-1.22 .3837 0.54 0.38-0.76 .0004

?Patients with metastatic disease in at least one site other than the liver or the lung.
Abbreviations: Cl, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; HR, hazard ratio.

ease at baseline, and KRAS mutation status. Although no
statistically significant benefit for OS was observed among
patients treated with oxaliplatin-containing chemotherapy
in the first-line setting, this is also a possible consequence
of the premature discontinuation of bevacizumab therapy
seeninthe NO16966 trial [4]. This outcome reflects the on-
going challenge of combining a biologic agent that inhibits
disease progression with a chemotherapy regimen that is
frequentlyinterrupted or discontinued before progression.
The safety profile of bevacizumab is well characterized in
RCTs (including those assessed in the current analysis) and data
from clinical practice [21, 24-26]. The AE incidences observed
were consistent with previously published data, which showed
thatbevacizumabisassociated with increasesin the frequency of
AEs that are seen with essentially all VEGF-A inhibitors, such as
hypertension, proteinuria, and thromboembolic events.
Limitations of the analysis primarily involve its retrospec-
tive nature; the heterogeneity in terms of treatment and line
of therapy between the individual studies; and the lack of data
availability for certain variables across all studies, including
KRAS/BRAF tumor status (missing in NO16966, AVF0780,

©AlphaMed Press 2013

AVF2192, E3200, and ARTIST), tumor assessments by inde-
pendent review committees (missing in AVF2107, NO16966,
E3200, ARTIST, and AGITG MAX), and AEs (limited information
in AGITG MAX).

CONCLUSION

Comprehensive assessments of the risk-benefit profiles of ap-
proved agents are critical to determining the value and compar-
ative effectiveness of currently available therapies and regimens.
This pooled analysis of patient data from seven phase Il and Il
RCTs demonstrated that the use of bevacizumab with chemo-
therapy was associated with statistically significant benefits in
survival outcomes, relative to chemotherapy alone, in the treat-
ment of mCRC. The benefits for PFS and OS were observed across
a number of patient subgroups. In addition, the analysis con-
firmed the safety profile of bevacizumab reported in the individ-
ual trials from which the data were pooled.
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Table 4. Safety outcomes in the overall pooled population (first- and second-line trials of bevacizumab)

Treatment arm

Chemotherapy with or without

Chemotherapy plus bevacizumab

Adverse event placebo (n = 1,773) n (%) (n =1,990) n (%) OR (95% CI)?
Any grade =3 AE 1,211 (68.3) 1,555 (78.1) 1.88 (1.61-2.18)
Any grade 5 AE 53 (3.0) 80 (4.0) 1.45 (1.01-2.06)
Grade =3 hypertension 29 (1.6) 153 (7.7) 5.44 (3.63-8.17)
Grade =3 proteinuria 4(0.2) 33 (1.7) 6.31(2.22-17.97)
Grade =3 bleeding 33 (1.9) 79 (4.0) 2.27(1.50-3.44)
Grade =3 wound-healing AE 7 (0.4) 17 (0.9) 2.47 (1.02-5.97)
Grade =3 ATE 28 (1.6) 66 (3.3) 2.22(1.41-3.48)
Grade =3 VTE 115 (6.5) 164 (8.2) 1.35(1.05-1.75)
Any-grade Gl perforation 13 (0.7) 44 (2.2) 3.21(1.72-6.01)
Grade =3 asthenia or fatigue 178 (10.0) 249 (12.5) 1.33(1.08-1.64)
Grade =3 diarrhea 332 (18.7) 462 (23.2) 1.37 (1.17-1.62)
Grade =3 nausea or vomiting 152 (8.6) 207 (10.4) 1.26(1.01-1.58)
Grade =3 neuropathy 97 (5.5) 124 (6.2) 1.32(1.00-1.75)
Grade =3 neutropenia 352 (19.9) 419 (21.1) 1.17(0.99-1.39)
Grade =3 stomatitis 23 (1.3) 39 (2.0) 1.50(0.89-2.53)

#An OR with 95% Cl >1.00 indicates that the event is more likely to occur in the bevacizumab arm than in the control arm.
Abbreviations: AE, adverse event; ATE, arterial thromboembolic event; Cl, confidence interval; Gl, gastrointestinal; OR, odds ratio; VTE, venous

thromboembolic event.
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