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Summary

Background—Bevacizumab and erlotinib target different tumour growth pathways with little

overlap in their toxic-effect profiles. On the basis of promising results from a phase 1/2 trial

assessing safety and activity of erlotinib plus bevacizumab for recurrent or refractory non-small-

cell lung cancer (NSCLC), we aimed to assess efficacy and safety of this combination in a phase 3

trial.

Methods—In our double-blind, placebo-controlled, randomised phase 3 trial (BeTa), we enrolled

patients with recurrent or refractory NSCLC who presented to 177 study sites in 12 countries after

failure of first-line treatment. Patients were randomly allocated in a one-to-one ratio to receive

erlotinib plus bevacizumab (bevacizumab group) or erlotinib plus placebo (control group)

according to a computer-generated randomisation sequence by use of an interactive voice response

system. The primary endpoint was overall survival in all enrolled patients. Patients, study staff,

and investigators were masked to treatment assignment. We assessed safety by calculation of
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incidence of adverse events and tissue was collected for biomarker analyses. This trial is registered

with ClinicalTrials.gov, number NCT00130728.

Findings—Overall survival did not differ between 317 controls and 319 patients in the

bevacizumab group (hazard ratio [HR] 0·97, 95% CI 0·80–1·18, p=0·7583). Median overall

survival was 9·3 months (IQR 4·1–21·6) for patients in the bevacizumab group compared with 9·2

months (3·8–20·2) for controls. Progression-free survival seemed to be longer in the bevacizumab

group (3·4 months [1·4–8·4]) than in the control group (1·7 months [1·3–4·1]; HR 0·62, 95% CI

0·52–0·75) and objective response rate suggested some clinical activity of bevacizumab and

erlotinib. However, these secondary endpoint differences could not be defined as significant

because the study prespecified that the primary endpoint had to be significant before testing of

secondary endpoints could be done, to control type I error rate. In the bevacizumab group, 130

(42%) of 313 patients with safety data had a serious adverse event, compared with 114 (36%)

controls. There were 20 (6%) grade 5 adverse events, including two arterial thromboembolic

events, in the bevacizumab group, and 14 (4%) in the control group.

Interpretation—Addition of bevacizumab to erlotinib does not improve survival in patients with

recurrent or refractory NSCLC.

Funding—Genentech.

Introduction

Lung cancer is the leading cause of cancer-related deaths worldwide.1–3 1·5 million people

were diagnosed with the disease in 2008 and more than 1·3 million died.1 Non-small-cell

lung cancers (NSCLCs) account for more than 85% of all lung cancers;1 about 75% of

patients with NSCLC present with advanced-stage (unresectable or metastatic) disease.

Erlotinib is a small-molecule inhibitor of the epidermal growth factor receptor (EGFR), a

tyrosine kinase receptor,4,5 which is approved by the US Food and Drug Administration for

treatment of patients with locally advanced or metastatic NSCLC whose disease has not

responded to more than one previous chemotherapy regimen.4,5 A phase 3 study5 showed

that second-line or third-line monotherapy with erlotinib improved overall survival in

patients with NSCLC.

The recombinant, anti-vascular endothelial growth factor (anti-VEGF) monoclonal antibody

bevacizumab, combined with paclitaxel and carboplatin, was approved by the US Food and

Drug Administration for first-line treatment of patients with unresectable, locally advanced,

recurrent, or metastatic non-squamous NSCLC.6 A phase 3 study showed this combination

significantly improved overall survival and progression-free survival in patients with

NSCLC compared with carboplatin and paclitaxel alone.7,8 Another phase 3 trial9 showed

that the addition of bevacizumab to cisplatin and gemcitabine improved progression-free

survival and objective responses rates for first-line treatment of non-squamous NSCLC;

however, overall survival was not improved.

Bevacizumab and erlotinib target different tumour growth pathways (angiogenesis and

EGFR activity, respectively) with little overlap in their toxic-effect profiles. These two

drugs have potentially complementary mechanisms to control tumour growth.10–14
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The safety and activity of combination erlotinib-bevacizumab were assessed in a phase 1/2

trial15 for patients with relapsed and refractory non-squamous NSCLC. The combination

dose was established at 15 mg/kg bevacizumab once every 3 weeks and 150 mg erlotinib

once per day. The objective response rate in 34 patients in phase 2 was 20%, disease-control

rate was 85%, and median overall survival was 12·6 months.15

In a multicentre phase 2 trial16 of patients with relapsed and refractory non-squamous

NSCLC who were randomly allocated to receive erlotinib plus bevacizumab, bevacizumab

and chemotherapy, or chemotherapy alone, median overall survival was better in the groups

that received bevacizumab (13·7 months for erlotinib plus bevacizumab and 12·6 months for

bevacizumab and chemotherapy) than it was with chemotherapy alone (8·6 months); safety

data favoured the erlotinib plus bevacizumab group.

In this phase 3 trial, we aimed to further assess the efficacy of bevacizumab in combination

with erlotinib compared with erlotinib and placebo in patients with recurrent or refractory

advanced-stage NSCLC who had disease progression during or after first-line therapy.

Methods

Study design and participants

In our international, double-blind, placebo-controlled phase 3 trial (BeTa), we enrolled

patients who presented to 177 study sites in 12 countries with cytologically or histologically

confirmed advanced-stage NSCLC that was recurrent or refractory after standard first-line

chemotherapy or chemoradiotherapy. Patients were eligible if they were aged 18 years or

older and had Eastern Cooperative Oncology Group performance status scores of 2 or lower.

Patients with squamous cell carcinoma were eligible if their disease was extrathoracic or if

intrathoracic lesions were peripheral. Patients with a history of brain metastases who were

treated with a minimum of whole-brain radiotherapy and with no ongoing dexamethasone

requirement, patients requiring anticoagulation (low-molecular-weight heparins only), and

patients who had received neoadjuvant and adjuvant therapy for stage I–IIIa disease were

also eligible.

Patients were ineligible for inclusion if they had had a myocardial infarction within the

previous 6 months, unstable angina, congestive heart failure, symptomatic arrhythmia,

substantial peripheral vascular disease, uncontrolled hypertension, history of gross

haemoptysis, presence of a cavitary lesion or tumour invading or abutting major blood

vessels, bleeding diathesis or coagulopathy, abnormal haematological values, abnormal liver

function tests, used warfarin or equivalents, used aspirin or non-steroidal anti-inflammatory

drugs, a surgical procedure on-study or within 28 days before randomisation, previous

treatment with anti-EGFR or anti-angiogenesis agents, another invasive cancer within 5

years before randomisation, neurosurgery for brain metastases within 6 months of day 0, and

brain biopsy within 3 months of day 0.

All enrolled patients provided signed informed consent and consented to analysis of archival

diagnostic tissue if available. Institutional review board approval was obtained at every

study site.
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Randomisation and masking

Patients were randomly allocated in a one-to-one ratio to receive erlotinib plus bevacizumab

(bevacizumab group) or erlotinib plus placebo (control group) by use of an interactive voice-

response system with a computer-generated allocation sequence. Staff at Genentech (South

San Fransisco, CA, USA), investigators, and patients were masked to treatment assignment.

Patients were stratified by sex, baseline Eastern Cooperative Oncology Group performance

status score (0 or 1 vs 2), smoking history (never vs current or previous), and study site.

Unmasked adverse events data were provided every month to an independent data and safety

monitoring board.

Procedures

Patients received placebo or bevacizumab administered at 15 mg/kg by intravenous infusion

on the first day of 3-week cycles (±4 days). Erlotinib was taken orally at 150 mg per day,

beginning on the first day of the first cycle. Patients remained on treatment until there was

documented evidence of radiographic or clinical disease progression or unmanageable toxic

effects. If toxic effects were caused by bevacizumab, patients could continue on erlotinib

until disease progression or unmanageable toxic effects. Patients who discontinued erlotinib

received no further study treatment. Subsequent therapy was provided at the treating

doctor’s discretion. All patients were followed-up for survival until death, loss to follow-up,

or study termination by the sponsor, whichever occurred first.

We undertook clinical and laboratory assessments at baseline and every 6 weeks to week 24,

and every 12 weeks thereafter. Tumour responses were investigator-assessed according to

Response Evaluation Criteria in Solid Tumours (RECIST) 1.0.17

Adverse events were graded according to US National Cancer Institute Common Toxicity

Criteria for Adverse Events version 3.0. Patients were assessed for all grades of adverse

events, serious adverse events (including grade ≥3 pulmonary haemorrhage or grade ≥2

symptomatic central nervous system haemorrhage), and adverse events requiring study-drug

interruption or discontinuation.

At study entry, tumour biopsy material was requested from patients to assess EGFR and

Kras expression. Archival tumour tissue samples were collected with accompanying

pathology reports. For those patients with data for biomarker expression, we did EGFR

fluorescence in-situ hybridisation (FISH) analyses with a PathVysion kit (Abbott Molecular,

Des Plaines, IL, USA). High EGFR copy number was defined as high polysomy (≥4 gene

copies in ≥40% of cells) or amplification (≥2 genes or chromosomes or ≥15 gene copies in

≥10% of cells). Immunohistochemical analysis of EGFR was done with PharmDx kits

(DAKO, Glostrup, Denmark); positive EGFR expression was defined as EGFR staining of

more than 10% of tumour cells. Highly sensitive analyses of EGFR somatic gene mutations

in exons 18–21 and Kras mutations in exons 2 and 3 were done by use of denaturing HPLC

(Transgenomics, Omaha, NE, USA).

The primary efficacy endpoint was overall survival. Secondary endpoints included

progression-free survival, objective response rate, duration of objective response, safety, and

assessment of associations between efficacy endpoints and expression of EGFR and Kras
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biomarkers. Overall survival was defined as time from randomisation to death from any

cause. Progression-free survival was defined as time from randomisation to documented

disease progression, as determined by investigator with use of RECIST, or death on study

treatment (from any cause within 30 days of last dose), whichever occurred first.

Statistical analyses

We designed the study to detect 33% improvement in median survival, which required 417

deaths to provide 83% power for final analysis of overall survival. We planned an interim

efficacy analysis after 280 deaths had occurred (~67% of required deaths for final analysis);

the significance level for comparisons of overall survival was established from the Lan-

DeMets α spending function with an O’Brien-Fleming boundary of 0·0124 at 67% event

time and 0·0462 at final analysis.

At the interim and final efficacy analyses, all patients randomly allocated to treatment

groups were included in survival analyses (intention-to-treat analysis). Only patients with

measurable disease at baseline were included in the analysis of objective response and the

exploratory analysis of disease control.

We used stratified Cox proportional hazard models to estimate hazard ratios (HRs) and 95%

CIs for overall survival and progression-free survival in the intention-to-treat population.

We used a two-sided log-rank test, stratified by randomisation stratification factors apart

from study site to compare overall survival and progression-free survival between trial

groups. To control the overall type I error rate at the 5% level for efficacy endpoints, we

used fixed-sequence testing, requiring that the primary endpoint be significant before

statistical testing of key secondary endpoints.18,19 We estimated median and IQRs for

overall survival and progression-free survival with Kaplan-Meier methods. IQRs are shown

throughout the manuscript in parentheses after medians. 95% CIs for median time-to-events

were calculated by the Brookmeyer and Crowley method20 where indicated.

We assessed overall and progression-free survival in subpopulations of patients (eg,

biomarker-defined subgroups) with an unstratified Cox proportional hazards model and

Kaplan-Meier method. Differences in treatment effects between subgroups were assessed by

testing the interaction effect between treatment groups and characteristics of patients.

Statistical analyses were done with SAS versions 9.1 and 9.2.

This trial is registered with ClinicalTrials.gov, number NCT00130728.

Role of the funding source

The study sponsor (Genentech) was involved in study design, data collection, data analysis,

and interpretation of results, working closely with the investigators. All authors had full

access to all the data in the study and had final responsibility for the decision to submit for

publication.
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Results

Between June 8, 2005, and April 16, 2008, we enrolled 636 patients at 177 study sites in 12

countries and randomly allocated 319 patients to the bevacizumab group and 317 to the

control group (figure 1, table 1). 200 (63%) patients in the bevacizumab group discontinued

treatment because of disease progression, compared with 243 (77%) in the control group.

Baseline characteristics were much the same between treatment groups (table 1). 448 (70%)

of 636 patients had previously received carboplatin as first-line therapy and 113 (18%) had

received cisplatin; other frequently used drugs included taxanes (294 [46%] patients

received paclitaxel and 132 [21%] received docetaxel) and gemcitabine (148 [23%]). Rates

of response to previous first-line treatment were balanced between groups. 68 (11%) of 636

patients entered the study with treated brain metastases. 613 (98%) of 626 treated patients

used concomitant medications during treatment, including steroids, anti-emetics, analgesics,

or other drugs.

We did the interim efficacy analysis on Feb 7, 2008, after 284 deaths (68% of 417 deaths

required for final analysis), at which point the data monitoring committee recommended that

the study continue. Median follow-up time for patients who were randomly allocated to

treatment groups was 19 months (IQR 11–25 months; range 0·2–34 months).

Overall survival did not differ between the patients in the bevacizumab group and controls

(figure 2 and figure 3). Median overall survival was about 9·2–9·3 months in both groups

(figure 3). In the Kaplan-Meier analysis, 1-year survival was 42·1% in the bevacizumab

group and 40·7% in the control group.

Figure 4 shows progression-free survival and table 2 shows an analysis of objective response

rate. Median progression-free survival was 3·4 months (IQR 1·4–8·4) in the bevacizumab

group compared with 1·7 months (1·3–4·1) in the control group (figure 4). The objective

response rate in the bevacizumab group was much higher than it was in the control group

(table 2). Three patients had a complete response after treatment with bevacizumab

compared with one patient in the control group (table 2). Median duration of overall

response seemed to be longer in the bevacizumab group than in the control group (table 2).

The disease control rate was 45% (136 patients) in the bevacizumab group and 34% (104

patients) in the control group. Because of the prespecified use of fixed-sequence testing to

control the overall type I error rate, we did not compare secondary efficacy results

statistically.

A subgroup analyses of 67 patients who never smoked suggested a possible improvement in

overall survival in the bevacizumab group compared with the control group (HR 0·44, 95%

CI 0·21–0·94; figure 3).

477 (75%) of 636 enrolled patients had tumour tissue available for biomarker analyses. 390

patients (202 in the bevacizumab group and 188 in the control group) had results for at least

one of the following tests: EGFR immunohistochemistry, EGFR FISH, EGFR mutation

status, and Kras mutation status. 355 (56%) patients had assessable tests for EGFR

mutations and 368 (58%) had assessable tests for Kras mutations. Figure 3 shows overall
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survival for patients with available tissue and assessable results. Although subgroup analysis

of suggested overall survival seemed to favour bevacizumab in patients with EGFR-mutated

tumours compared with those with EGFR-wild-type tumours, the difference did not achieve

significance (p=0·1826). Survival outcomes were similar between patients with tumours

with Kras mutations and those that were Kras wild-type. Progression-free survival outcomes

were much the same in patients with tumours with EGFR mutations and those that were

EGFR wild-type (data not shown).

188 (60%) of 313 patients in the bevacizumab group had grade 3 or 4 adverse events,

compared with 151 (48%) of 313 controls (table 3). Incidence of grade 3 arterial

thromboembolic events was higher in the bevacizumab group than it was in the control

group, but was much the same as previously reported rates in patients with advanced

NSCLC who were treated with bevacizumab.6,7 15 patients (5%) in the bevacizumab group

and four (1%) in the control group had grade 3 or 4 hypertension, and no patients had grade

5 hypertension (table 3).

There were 20 (6%) grade 5 adverse events in the bevacizumab group, compared with 14

(4%) in the control group, most commonly dyspnoea (three events vs two events),

pneumonia (two vs four events), and pulmonary embolism (one event in each group). Two

deaths due to bleeding (pulmonary haemorrhage and gastrointestinal haemorrhage) occurred

in the bevacizumab group, compared with none in the control group. No bleeding events of

grade 3 or higher (including central nervous system haemorrhage) were reported in 68

patients entering the study with treated brain metastases.

41 patients (13%) in the bevacizumab group discontinued treatment because of adverse

events, compared with 27 (9%) in the control group (figure 1).

Patients in the bevacizumab group received a mean dose of 132·2 mg (SD 25·8) erlotinib per

day for a duration of 152·2 days (173·4); controls received a mean dose of 139·3 mg (20·8)

erlotinib every day for a duration of 101·5 days (119·0). Patients in the bevacizumab group

received a median of 4 (IQR 2–9; range 1–47) doses of bevacizumab, compared with a

median of 2 (IQR 2–6; range 0–37) doses of placebo in the control group.

In the bevacizumab group, 24 (8%) of 319 patients received bevacizumab in subsequent

lines of therapy, compared with 38 (12%) of 317 patients in the control group. In the

bevacizumab group, 164 (51%) of 319 patients received one or more subsequent therapies

(most commonly pemetrexed or gemcitabine) after discontinuation of study treatment,

compared with 193 (61%) of 317 in the control group.

Discussion

We assessed the efficacy of addition of bevacizumab to erlotinib in patients with recurrent,

advanced, or metastatic NSCLC after failure of standard first-line chemotherapy, and

showed that addition of bevacizumab to erlotinib did not improve overall survival (figure 2).

Bevacizumab added to erlotinib seemed to prolong progression-free survival, objective

response rate, and duration of response compared with erlotinib alone; median progression-

free survival and objective response rates were about double those in the control group.
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However, because of our prespecified use of fixed-sequence testing, the secondary endpoints

were not compared statistically.

Results from our subset analyses for survival were generally consistent with overall trial

results. Most subpopulations of patients derived a benefit to progression-free survival but

not overall survival from the addition of bevacizumab. Although a few subsets of patients in

the bevacizumab group showed longer survival than did those in the control group, the

sample sizes were small and CIs were wide; hence, these subgroup results should be

interpreted with caution.

This trial had limitations, including the absence of accounting for crossover effects of a

potentially active therapy (eg, bevacizumab) on overall survival. More patients in the control

group than in the bevacizumab group received subsequent lines of therapy during follow-up,

including subsequent treatment with bevacizumab, which could have confounded the

comparison of overall survival between the two cohorts. Reports of an overall survival

benefit in the setting of refractory NSCLC have become more difficult in recent years,

because of the increased number of moderately active agents available for subsequent

treatment. A predictive tissue marker was not identified in this study, although our

biomarker analysis was done with samples obtained by surgery or for diagnostic intent

(rather than new biopsies), potentially restricting the value of this biomarker analysis.

Several preclinical studies10–13 showed an enhanced benefit from combination EGFR and

angiogenesis inhibitors (panel). A preclinical study14 in an orthotopic lung cancer model

showed that inhibition of EGFR and VEGFR signalling led to profound antiangiogenic,

antivascular, and antitumour effects.14 The hypothesis was therefore made that combination

of erlotinib and bevacizumab would be more clinically effective than would erlotinib

monotherapy, while maintaining acceptable toxic effects. Furthermore, studies21,22 have

suggested that blocking of VEGFR and EGFR signalling could overcome primary or

acquired resistance to EGFR inhibitors in xenograft models. Second-line NSCLC treatment

with vandetanib, a drug targeting both angiogenesis and EGFR activity, has led to prolonged

progression-free survival in two clinical trials,23,24 although overall survival was not

improved.

EGFR expression, overexpression, and mutation have been implicated in the pathogenesis of

NSCLC,25–30 suggesting that patients who are EGFR positive (by immunohistochemistry or

FISH analyses) or who have EGFR mutations might derive increased benefit from EGFR-

targeted therapies. In a subgroup analysis of EGFR mutation status, the HR for overall

survival was apparently lower in patients with EGFR-mutant tumours than in patients with

wild-type tumours. However, this result should be interpreted with caution because only 30

patients in the study had EGFR-mutated tumours and the 95% CIs for the HRs were wide

(upper limits >1·0) and overlapping.

Predictive markers show responses to treatment, whereas prognostic markers show the

natural history of disease. Predictive conclusions about the role of biomarkers in erlotinib

treatment cannot be made because both treatment groups contained erlotinib. However, the

EGFR mutation data do support EGFR mutation as a prognostic marker for NSCLC.
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Activation of mutations in Kras occur in 30% of NSCLCs and might indicate poor prognosis

or mediate resistance to EGFR inhibitors.31,32 By contrast with previous reports, the Kras

data in our study do not support Kras mutation status as an independent marker of poor

prognosis for NSCLC.

Both regimens were well tolerated, although patients given bevacizumab had slightly more

toxic effects than did controls, with an increased proportion of grade 5 events. The toxic

effects of erlotinib and bevacizumab that we noted were consistent with the known

individual drug toxic-effect profiles; no new safety signals were reported. The incidence of

events related to bevacizumab, including arterial thromboembolic events, venous

thromboses, and haemorrhages, was consistent with previously reported data for

bevacizumab.6 Events typically associated with erlotinib, such as diarrhoea, nausea, and

vomiting, were reported at much the same rates in both groups. The incidence of rash

associated with erlotinib was higher in the bevacizumab group, although in most cases rash

was manageable and did not lead to substantial treatment discontinuation. The increased

overall incidence of adverse events in the bevacizumab group probably reflects some

additive effects of the drug combination, and the greater median length of time on-study for

patients receiving erlotinib and bevacizumab.

In summary, erlotinib and bevacizumab given to patients with advanced-stage NSCLC after

failure of standard first-line chemotherapy did not result in improved overall survival

compared with erlotinib and placebo. Although we could not assess significance, potential

clinical activity of the combination is suggested by possible improvements in progression-

free survival and objective response rates and the tolerable safety profile, which supports the

hypothesis that the combination could be useful in treatment of NSCLC. However, the

absolute improvement in median progression-free survival (6 weeks; figure 4) by this

combination will need to be balanced against the slightly increased rate of toxic effects and

cost, perhaps requiring more detailed analysis of patient-derived outcomes.

A trial33 testing the addition of erlotinib to bevacizumab maintenance in patients without

progressive disease after four cycles of chemotherapy and bevacizumab showed improved

progression free survival but not overall survival compared to bevacizumab alone. Our trial

did not test a maintenance concept but instead was designed to detect a survival

improvement for the combination of bevacizumab and erlotinib in a more advanced

population of patients that had progressed after front-line treatment. Both studies suggest

that despite improvements in several efficacy endpoints, improving survival remains a

challenge in the treatment of NSCLC. Therefore, optimisation of outcomes from a

combination of bevacizumab and erlotinib will probably require new techniques to

prospectively identify subsets of patients who are most likely to benefit from this treatment.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Trial profile
*This patient was analysed as part of the bevacizumab group for safety analyses. †This

patient was analysed as part of the control group for safety analyses.
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Figure 2. Kaplan-Meier curves for overall survival
Overall survival is shown for assessable patients randomly allocated to erlotinib plus

bevacizumab (bevacizumab group) or erlotinib plus placebo (control group). Thep value for

overall survival is based on a stratified log-rank test; stratification factors were Eastern

Cooperative Oncology Group performance status, smoking history, and sex.
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Figure 3. Forest plot for subpopulations of patients defined by demographics and baseline
characteristics, including biomarker expression
Dashed line shows hazard ratio for the overall population. Overall survival hazard ratios

were estimated by use of an unstratified Cox model. FISH=fluorescence in-situ

hybridisation. NA=not assessable. NR=not reached. ECOG=Eastern Cooperative Oncology

Group. NSCLC=non-small-cell lung cancer. EGFR=epidermal growth factor receptor.
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Figure 4. Kaplan-Meier curves for progression-free survival
Progression-free survival is shown for assessable patients in the bevacizumab group

(randomly allocated to erlotinib plus bevacizumab) and control group (randomly allocated to

erlotinib plus placebo). Because of the prespecified use of fixed sequence testing to control

the overall type I error rate, which required that the primary endpoint (overall survival) be

significant before statistical testing of key secondary endpoints, progression-free survival

results could not be defined as significant.
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Table 1

Demographics and baseline characteristics, including biomarkers

Control group (n=317) Bevacizumab group (n=319)

Sex

  Men 170 (54%) 171 (54%)

  Women 147 (46%) 148 (46%)

Age, years 65·0 (10·3) 64·8 (104)

Race

  White 257 (81%) 264 (83%)

  Black 33 (10%) 21 (7%)

  Asian/Pacific islander 18 (6%) 23 (7%)

  Hispanic 8 (3%) 10 (3%)

  American Indian/Alaskan native 1 (<1%) 0

  Other 0 1 (<1%)

Smoking history

  Never 33 (10%) 34 (11%)

  Previous 212 (67%) 237 (74%)

  Current 72 (23%) 48 (15%)

ECOG performance status score

  0 121/317 (38%) 129/318 (41%)

  1 176/317 (56%) 166/318 (52%)

  2 20/317 (6%) 23/318 (7%)

Time since initial diagnosis

  <6 months 78/312 (25%) 77/313 (25%)

  6–12 months 122/312 (39%) 120/313 (38%)

  >12 months 112/312 (36%) 116/313 (37%)

Histology

  Large-cell carcinoma 25 (8%) 23 (7%)

  Adenocarcinoma 235 (74%) 242 (76%)

  Squamous 17 (5%) 11 (3%)

  Other* 40 (13%) 43 (13%)

Patients with treated brain metastases 30 (9%) 38 (12%)

EGFR status

  FISH positive 43/102 (42%) 33/102 (32%)

  FISH negative 59/102 (58%) 69/102 (68%)

  IHC positive 119/161 (74%) 135/184 (73%)

  IHC negative 42/161 (26%) 49/184 (27%)

  EGFR mutant 18/170 (11%) 12/185 (6%)
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Control group (n=317) Bevacizumab group (n=319)

  EGFR wild-type 152/170 (89%) 173/185 (94%)

Kras mutation status

  Mutant 38/178 (21%) 48/190 (25%)

  Wild-type 140/178 (79%) 142/190 (75%)

Data are n (%), mean (SD), or n/n with assessable tissue and test results (%). ECOG=Eastern Cooperative Oncology Group. EGFR=epidermal
growth factor receptor. FISH=fluorescence in-situ hybridisation. IHC=immunohistochemistry.

*
Includes bronchoalveolar carcinoma and tumours defined as not otherwise specified or other.
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Table 2

Response rates, disease control rates, and duration of objective response in patients with measurable disease at

baseline

Control group (n=306) Bevacizumab group (n=301)

Objective response 19 (6%) 38 (13%)

  Complete response 1 (<1%) 3 (1%)

  Partial response 18 (6%) 35 (12%)

  Stable disease 85 (28%) 98 (33%)

  Progressive disease 154 (50%) 112 (37%)

Disease control rate

  Complete response, partial response,
  or stable disease

104 (34%) 136 (45%)

Median duration of objective response,
months

8·4 (3·5–14·9, 3·4–14·9) 9·7 (6·9–19·5, 5·7–19·5)

Data are n (%) or median (95% CI, IQR).
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Table 3

Adverse events

Control group (n=313) Bevacizumab group (n=313)

Any adverse event 309 (99%) 312 (>99%)

Any serious adverse event 114 (36%) 130 (42%)

Any grade ≥3 adverse event Grade 3/4: 151 (48%);
grade 5: 14 (4%)

Grade 3/4: 188 (60%);
grade 5: 20 (6%)

Haemorrhage Grade 3/4: 7 (2%) Grade 3/4: 8 (3%); grade 5: 2 (1%)

  Pulmonary haemorrhage Grade 3/4: 1 (<1%) Grade 3/4: 2 (1%); grade 5: 1 (<1%)

  CNS haemorrhage 0 Grade 3/4: 1 (<1%)

Arterial thromboembolic event Grade 3/4: 1 (<1%) Grade 3/4: 10 (3%); grade 5: 2 (1%)

Hypertension Grade 3/4: 4 (1%) Grade 3/4: 15 (5%)

Interstitial lung disease-like events Grade 3/4: 1 (<1%);
grade 5: 1 (<1%)

Grade 3/4: 1 (<1%); grade 5: 1 (<1%)

Rash Grade 3/4: 19 (6%) Grade 3/4: 49 (16%)

Data are for the safety-assessable patient population. CNS=central nervous system.
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