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ABSTRACT

Background: Despite recent advances in targeted therapy and im-
munotherapy for advanced non–small cell lung cancer (NSCLC),
carboplatin/pemetrexed/bevacizumab remains a commonly used
first-line regimen. However, it is unknown whether the addition of
bevacizumab to carboplatin/pemetrexed improves overall survival
(OS). Materials and Methods: Using nationally representative cu-
rated electronic health record data from Flatiron Health, we
performed a retrospective cohort study of patients diagnosed
with advanced nonsquamous NSCLC who received $1 cycle of
carboplatin/pemetrexed 6 bevacizumab as initial systemic therapy
for stage IVor metastatic/recurrent disease. The OS impact of adding
bevacizumab to carboplatin/pemetrexed was assessed using a Cox
proportional hazards model to adjust for age, sex, race, original
tumor stage, time between diagnosis of metastatic disease and start
of chemotherapy, and performance status. In a secondary analysis of
patients at a single academic institution, we also adjusted for the
presence of brain metastases, hemoptysis, and anticoagulation.
Results: A total of 4,724 patients were included, of which 2,759
patients (58%) received carboplatin/pemetrexed and 1,965 (42%)
received carboplatin/pemetrexed/bevacizumab. Median OS was
12.1months (95%CI, 11.2–12.9months) in the carboplatin/pemetrexed/
bevacizumabgroup comparedwith 8.6months (95%CI, 8.1–9.1months)
in the carboplatin/pemetrexed group (P,.001). Bevacizumab use
remained associated with improved OS in a multivariate model
(hazard ratio, 0.80; 95% CI, 0.75–0.86; P,.001). In the secondary,
institutional analysis (N5539), the effect of bevacizumab was un-
changed (hazard ratio, 0.75; 95% CI, 0.59–0.96; P5.02). Conclusions:
In this large, real-world dataset, the addition of bevacizumab to first-
line carboplatin/pemetrexed for metastatic nonsquamous NSCLC
was associated with improved OS.
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Background
For patients with advanced non–small cell lung cancer
(NSCLC) whose tumors do not harbor an actionable
genomic alteration or have PD-L1 expression (tumor
proportion score $50%), a platinum-based chemother-
apy doublet remains a standard component of first-line
therapy.1,2Multiple cytotoxic agents are recommended as
partners for platinum based on clinical trial data and
expert opinion,3 and the choice is often based on his-
tology.3 Use of pemetrexed for nonsquamous tumors is
supported by subgroup analysis of a 2008 randomized
trial, which demonstrated superior overall survival
(OS) in patients with nonsquamous histology who
received cisplatin/pemetrexed compared with cisplatin/
gemcitabine.4 Despite debate regarding interpretation of
this trial,5 carboplatin/pemetrexed is the most commonly
used first-line chemotherapy regimen in the United States
for advanced nonsquamous NSCLC.6,7

Although recent data have established that the addi-
tion of the immune checkpoint inhibitor pembrolizumab
to first-line carboplatin/pemetrexed improves OS in
advanced nonsquamous NSCLC regardless of PD-L1
expression,8 some patients are unable to receive PD-1
inhibitors because of preexisting autoimmune disease9

or lack of access.10 When these patients lack a tar-
getable mutation, carboplatin/pemetrexed alone
or with the antiangiogenic monoclonal antibody
bevacizumab remains a relevant systemic regimen.
Bevacizumab was initially approved for nonsquamous
NSCLC in 2006basedon results of the randomizedphase III
ECOG 4599 trial, which demonstrated an OS advantage
associated with addition of bevacizumab to carboplatin/
paclitaxel.11 Although results of the PointBreak trial showed
that carboplatin/pemetrexed/bevacizumab yielded similar
OS compared with carboplatin/paclitaxel/bevacizumab,
but with less toxicity,12 there has never been a ran-
domized controlled trial (RCT) to demonstrate that OS
is improved by adding bevacizumab to carboplatin/
pemetrexed. Thus, despite frequent use of this regimen
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in clinical practice, current ASCO clinical practice
guidelines state that there is insufficient evidence to
recommend bevacizumab in combination with peme-
trexed/carboplatin.2 Because of this significant gap in the
literature, we used nationally representative electronic
health record (EHR) data from Flatiron Health to
compare the effectiveness of first-line carboplatin/
pemetrexed 6 bevacizumab in patients with meta-
static nonsquamous NSCLC. We also supplemented
these data with our institutional experience to account
for confounding clinical variables not captured in the
Flatiron database.

Materials and Methods

Data Source
We conducted a retrospective cohort study using dei-
dentified EHR data from the Flatiron Health database.13

Information in this database comprises structured data
(eg, cancer-related diagnoses/staging, laboratory data,
medications) and abstracted data from unstructured
documents in EHRs (eg, physician notes, radiology/
pathology/biomarker reports, discharge summaries).
The database provides longitudinal, patient-level data,
including demographics, treatments, recurrence pat-
terns, and survival data, and is generalizable to the na-
tional population in terms of age, sex, and geography.14

The dataset delivered for this study had a cutoff of June
30, 2017 (inclusive), and represented .260 community
cancer clinics, ranging from small practices to large
multicenter practices. Both Central and University of
Pennsylvania Institutional Review Board approvals were
obtained.

Study Population
The main study cohort included patients with histo-
pathologically or cytologically proven nonsquamous
NSCLC with a confirmed diagnosis of de novo stage IV
disease or recurrence of earlier stage disease on or after
January 1, 2011, and who had started first-line chemo-
therapy with carboplatin/pemetrexed 6 bevacizumab
within 4 months of diagnosis of metastatic/recurrent
disease. At least 6 months of follow-up between che-
motherapy initiation and end of the observation period
(June 30, 2017) was required. To identify first-line che-
motherapy regimens, each patient was assigned an index
date, defined as the date of diagnosis with metastatic/
recurrent NSCLC. Start of first-line systemic therapy was
defined as the first episode of an eligible therapy (any
component of carboplatin/pemetrexed 6 bevacizumab)
given after or up to 14 days before the index date. To be
considered as having received one of these regimens, the
start date for each drug in the regimen had to have been
within 28 days of the start dates for the other drugs.

Patients with initial stage I–III NSCLC were allowed if
carboplatin/pemetrexed 6 bevacizumab was adminis-
tered as the first treatment for recurrence. Patients must
have had at least 2 documented clinical visits in the
database on or after January 1, 2011. Patients with EGFR
or ALK rearrangements and/or who were treated with
anti–PD-1/PD-L1 or targeted oral agents as first-line
therapy were excluded. Finally, patients treated at
academic centers, which represented 6.2% of the
full Flatiron cohort, were excluded due to incomplete
structured data for these patients in the database
before 2014. The national cohort assembly strategy is
detailed in Figure 1.

In addition to the national cohort, we performed a
separate analysis of patients treated at the University of
Pennsylvania who met the same inclusion criteria. These
patients were present in the Flatiron database but were
excluded from the dataset used for the national cohort
analysis. This single site analysis allowed for manual
chart abstraction for key variables that could have
confounded the relationship between bevacizumab
and OS and were not available in the national co-
hort, including brain metastases, hemoptysis, or anti-
coagulation use.

Survival Outcomes
The primary outcome was OS, defined as the number of
months from administration of first chemotherapy agent
formetastatic disease until the date of death or end of the
observation period (June 30, 2017). Patients not deceased
by the end of the observation period were censored at
date of last follow-up. Flatiron staff curates mortality
information from structured fields and unstructured
documents within the EHR, the Social Security Death
Index, and a commercial death dataset that mines data
from obituaries and funeral homes. Flatiron’s mortality
data are validated through direct comparisons with the
National Death Index and by comparing the results of
analyses using Flatiron mortality data with results from
published literature and the SEER database. Flatiron’s
mortality data are estimated to have a sensitivity of
85% to 90%, specificity of 97% to 98%, and accuracy of
95% to 97%.15

Baseline Characteristics
Demographic and clinical data obtained for this study
included age (categorized as ,55, 55–64, 65–74, and
$75 years), sex, race (white, black, Asian, other, and un-
known), initial stage of NSCLC, number of days between
diagnosis of metastatic NSCLC and start of first-line
chemotherapy, and ECOG performance status (PS)
within 60 days of first administration of chemotherapy
(most proximate value to first dose of chemotherapy was
recorded). ECOG PS was categorized as 0, 1, 2, 3 to 4, or
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missing (ie, no ECOG PS recorded within 60 days of
chemotherapy start).

In the University of Pennsylvania cohort, manual
chart abstraction from the EHR was performed to collect
data on brainmetastases (present or absent), hemoptysis
(present or absent at any time since diagnosis of meta-
static NSCLC), and use of therapeutic anticoagulation
(low-molecular-weight heparin, warfarin, or a direct oral
anticoagulant; present or absent) at the time of che-
motherapy initiation. These variables were chosen as
potential confounders because of their importance in
physician decision-making with regard to bevacizumab
use and their potential impact on survival.

Statistical Analysis
Categorical variables were reported as frequency and
percentage, and continuous variables were reported
as median, interquartile range (IQR), mean, and
standard deviation. We compared baseline characteris-
tics between treatment groups using chi-square tests for
categorical variables and 2-sample t tests for continuous
variables. The Kaplan-Meier method was used to esti-
mate median OS, and a log-rank test was used to test for
crude differences between the groups. Median follow-up
was calculated using the reverse Kaplan-Meier method.
Cox proportional hazards regression was used to esti-
mate a hazard ratio (HR) adjusted for all demographic and
clinical characteristics in Table 1 (time between diagnosis of
metastatic disease and chemotherapy initiation was cate-
gorized as quartiles). The inclusion of an interaction term for
treatment regimen and age was evaluated. Proportional
hazards assumption was evaluated using graphic methods
(complementary log–log plot) and did not indicate devia-
tions from proportionality. We also performed sensitivity
analyses restricted to patients with known ECOG PS and
with extreme case imputation for ECOGPS (all patients with
unknown PS who received bevacizumab were assumed to
have ECOG PS 1; those with unknown PS who did not re-
ceive bevacizumab were assumed to have ECOG PS 2), and
subgroup analyses were restricted to elderly patients. In
addition, a secondary analysis was performed applying the
same Cox proportional hazards model described earlier to
the University of Pennsylvania cohort. In this institutional
cohort, the model was expanded to include brain metas-
tases, hemoptysis, and therapeutic anticoagulation.

P,.05 was considered statistically significant. All
tests were 2-tailed. STATA 14 was used for statistical
analyses (StataCorp LLP).

Results

Patient Demographics
In the national cohort, we identified 4,724 patients di-
agnosed with metastatic nonsquamous NSCLC who

Histopathologic confirmation of nonsquamous NSCLC

Received at least one dose of carboplatin-based
chemotherapy as first-line systemic therapy for metastatic

disease on or after January 1, 2011
(N=9,029)

Excluded (n=179):
    • EGFR/ALK alterations

Excluded (n=923):
    • Treated at academic
    center (n=561)
    • Without at least
    6 months of follow-up
    (n=362)

Excluded (n=3,203):
    • Received carboplatin-
    based regimens with
    partner agents besides
    pemetrexed or
    pemetrexed/bevacizumab

Minimum 6-month follow-up time between start of chemotherapy and
dataset cutoff date of June 30, 2017, and treated in community 

(non-academic-affiliated) cancer clinic
(n=7,927)

Carboplatin/Pemetrexed/Bevacizumab or carboplatin/pemetrexed
received within 4 months of diagnosis of metastatic/recurrent NSCLC

(n=4,724)

Carboplatin/Pemetrexed
(n=2,759)

Carboplatin/Pemetrexed/
Bevacizumab

(n=1,965)

No EGFR exon 19/21 mutation or ALK translocation
(n=8,850)

Figure 1. National cohort definition.
Abbreviation: NSCLC, non–small cell lung cancer.
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started first-line carboplatin/pemetrexed 6 bevacizumab
between January 1, 2011, and January 30, 2017. Median
time between diagnosis of metastatic disease and che-
motherapy initiation was 32 days (IQR, 21–48 days).
Patients receiving bevacizumab were more likely to have
ECOG PS 0 (22.1% vs 17.8%; P,.001) and less likely to
have ECOG PS 2 (6.9% vs 9.9%; P,.001) compared with
those not receiving bevacizumab. In addition, those
receiving bevacizumab were more likely to have been
treated for stage IV disease (de novo metastatic) than
for recurrence (85.3% vs 82.8%; P5.02), were younger
(median age: 67 years [IQR, 60–73 years] vs 68 years [IQR,
61–75 years]; P,.001), and tended to have less delay to
start of chemotherapy (20.3% vs 23.4% of patients in
quartile 4; P5.01). Otherwise, the distribution of patient
demographic characteristics was similar (Table 1).

Survival Outcomes
Median follow-up was 23.5 months (95% CI, 22.5–
24.6 months). Kaplan-Meier survival curves for the na-
tional cohort are displayed in Figure 2. Median OS was
12.1months (95%CI, 11.2–12.9months) in the carboplatin/
pemetrexed/bevacizumab group compared with 8.6 months
(95% CI, 8.1–9.1 months) in the carboplatin/pemetrexed
group. The unadjusted HR was 0.81 (95% CI, 0.75–0.87). In
multivariable Cox proportional hazards models adjusting
for baseline characteristics, the adjusted HR was 0.80
(95% CI, 0.75–0.86; Table 2). There was no statistically
significant interaction between age and bevacizumab use.

Sensitivity Analyses
Although the absence of a recorded ECOG PS was
not associated with receipt of bevacizumab, given the

Table 1. Baseline Patient Characteristics in the National Cohort

Characteristic
Carboplatin/Pemetrexed

(N52,759)
Carboplatin/Pemetrexed/Bevacizumab

(N51,965) P Value

Age, y ,.001

,55 247 (9.0%) 210 (10.7%)

55–64 721 (26.1%) 580 (29.5%)

65–74 1,024 (37.1%) 774 (39.4%)

$75 767 (27.8%) 401 (20.4%)

Sex .20

Female 1,320 (47.8%) 977 (49.7%)

Male 1,439 (52.2%) 988 (50.3%)

Race .34

White 1,832 (66.5%) 1,313 (66.8%)

Black 207 (7.5%) 127 (6.4%)

Asian 37 (1.3%) 29 (1.5%)

Other 227 (8.2%) 187 (9.5%)

Unknown 456 (16.5%) 309 (15.8%)

Stage .02

Metastatic recurrence of stage I–III 475 (17.2%) 288 (14.7%)

Initial stage IV 2,284 (82.8%) 1,677 (85.3%)

Median days from metastatic diagnosis to chemotherapy initiation .01

Quartile 1 (0–21) 715 (25.9%) 537 (27.3%)

Quartile 2 (22–33) 685 (24.8%) 538 (27.4%)

Quartile 3 (34–50) 715 (25.9%) 492 (25.0%)

Quartile 4 (51–120) 644 (23.4%) 398 (20.3%)

ECOG performance status ,.001

0 492 (17.8%) 434 (22.1%)

1 569 (20.6%) 403 (20.5%)

2 274 (9.9%) 136 (6.9%)

3–4 53 (1.9%) 29 (1.5%)

Missing 1,371 (49.8%) 963 (49.0%)

472 © JNCCN—Journal of the National Comprehensive Cancer Network | Volume 17 Number 5 | May 2019

ORIGINAL RESEARCH Bagley et al

http://www.JNCCN.org


substantial proportion of patients with missing PS,
we performed a sensitivity analysis that included
only patients with known PS (n52,390). After adjusting
for the same characteristics listed in Table 2, the
addition of bevacizumab to carboplatin/pemetrexed
remained associated with improved OS with a simi-
lar effect size (HR, 0.80; 95% CI, 0.72–0.88). We also
performed a sensitivity analysis with extreme case
imputation. When adjusting for the same demo-
graphic and clinical characteristics described earlier in
a Cox proportional hazards model using the imputed
values for ECOG PS, bevacizumab use remained bene-
ficial, although with a higher HR (0.85; 95% CI,
0.78–0.93).

In addition to the sensitivity analyses, we conducted
a secondary analysis of patients treated at the University
of Pennsylvania and thus had detailed EHRdata available
for manual abstraction by the investigators (n5539;
these patients were not included in the national co-
hort). Baseline characteristics are listed in Table 3. We
used a Cox proportional hazards model that adjusted
for the same characteristics listed in Table 1, but
also for presence of brain metastases and hemoptysis
and anticoagulation use. As expected, patients with
these factors were less likely to receive bevacizumab
(Table 3). Using the expanded model, the beneficial
effect of bevacizumab on OS persisted (median OS, 18.0
vs 10.0 months; adjusted HR, 0.75; 95% CI, 0.59–0.96;
P5.02).

Subgroup Analyses
Because of potential differences in the efficacy and risk
profile of bevacizumab in the elderly, we performed
subgroup analyses in the national cohort restricted
to patients aged $65 years (n52,966) and $75 years

(n51,168). Kaplan-Meier curves are presented in Figure 3.
In multivariable analysis, the HR associated with
bevacizumab use was 0.80 (95% CI, 0.73–0.88) in patients
aged $65 years and 0.77 (95% CI, 0.67–0.89) in those aged
$75 years.

Discussion
Although there has never been a RCT to demonstrate
a survival benefit associated with the addition of
bevacizumab to carboplatin/pemetrexed for advanced
nonsquamous NSCLC, this triplet regimen is admin-
istered commonly in clinical practice.6 We evaluated
the effectiveness of bevacizumab in combination with
carboplatin/pemetrexed in a nationally representative
cohort of patients with advanced nonsquamous NSCLC.
The addition of bevacizumab was associated with im-
proved OS, even after adjusting for known prognostic
variables. Furthermore, in a secondary analysis of pa-
tients treated at a single academic institution, this survival
benefit was maintained after adjusting for potential
confounders of the relationship between bevacizumab
use and survival, including brain metastases, anti-
coagulation use, and recent history of hemoptysis (al-
though an excess of 2.5 mL within the past 3 months
is traditionally considered a contraindication to bev-
acizumab, it is still sometimes offered to patients
with scant, clinically insignificant amounts of he-
moptysis).16 Bevacizumab was also beneficial in
subgroups limited to elderly patients. In light of the
increased toxicity and financial burden associated with
bevacizumab,17–19 our study, despite the drawbacks of
a retrospective analysis, helps address an important
evidence gap in the management of advanced non-
squamous NSCLC.

Although an OS advantage was recently dem-
onstrated from the addition of pembrolizumab to
carboplatin/pemetrexed as first-line treatment in
patients with metastatic nonsquamous NSCLC, re-
gardless of tumor PD-L1 expression,8 bevacizumab
may still have a role in patient treatment. Certain
patients, such as those with severe/active autoim-
mune disease, interstitial lung disease, or prior organ
transplant, are generally not candidates for immu-
notherapy.20 In addition, the role of immune check-
point inhibitors in patients with poor PS remains
unclear, because patients with an ECOG PS $2 were
generally excluded from immunotherapy trials.8 There
are also parts of the world where bevacizumab is
more readily available than pembrolizumab for eco-
nomic or logistical reasons. Finally, it is possible that
bevacizumab use may soon increase based on a recent
randomized phase III trial demonstrating improved
OS with the addition of the PD-L1 inhibitor atezoli-
zumab to bevacizumab plus chemotherapy in patients

2,759

Number at risk

Carbo/Pem/Bev

Carbo/Pem 420 77 11 0

1,965 389 69 9 0
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Figure 2. Kaplan-Meier survival curve for patients with metastatic
nonsquamous non–small cell lung cancer in the national cohort by
first-line chemotherapy administration 6 bevacizumab.
Abbreviations: Bev, bevacizumab; Carbo, carboplatin; Pem, pemetrexed.
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with metastatic nonsquamous NSCLC.21 However,
caution should be taken in extrapolating the results
of our study to patients receiving immunotherapy,
because we excluded patients receiving PD-1/PD-L1
inhibitors.

Strengths of our study include use of a contem-
porary and nationally representative cohort, which
speaks to the generalizability of our findings, and the
large sample size, which afforded the power to detect a
small OS benefit. The primary limitation of our study,
based on its retrospective and nonrandomized nature,
is the potential for unmeasured confounding. Although

we adjusted for ECOG PS, which may address this issue
to some extent, PS data were missing for approximately
half of the patients. This is a direct result of EHR-derived
data, because PS is only available if recorded by the
patient’s providers. We attempted to address this
limitation using sensitivity analyses, in which the
beneficial effect associated with bevacizumab was
maintained. In addition, the survival benefit associ-
ated with bevacizumab persisted in the University of
Pennsylvania cohort after adjusting for brain metasta-
ses, hemoptysis, and anticoagulation use, which are
3 important potential confounders in this analysis.22

Table 2. Crude Median OS and Adjusted HR for OS

Characteristic

Crude Median OS (95% CI), mo

HR (95% CI)Carboplatin/Pemetrexed Carboplatin/Pemetrexed/Bevacizumab

Chemotherapy regimen

Carboplatin/Pemetrexed 8.6 (8.1–9.1) Ref

Carboplatin/Pemetrexed/Bevacizumab 12.1 (11.2–12.9) 0.80 (0.75–0.86)

Age, y

,55 8.2 (7.1–11.2) 11.3 (9.2–14.3) Ref

55–64 8.5 (7.5–9.5) 12.4 (10.9–14.4) 0.97 (0.85–1.10)

65–74 8.8 (8.0–9.9) 12.1 (10.9–13.4) 0.96 (0.85–1.09)

$75 8.4 (7.6–9.7) 12.1 (10.7–14.2) 1.0 (0.89–1.16)

Sex

Female 10.0 (9.1–11.0) 15.1 (13.4–16.3) Ref

Male 7.7 (7.0–8.2) 10.3 (9.1–11.2) 1.27 (1.18–1.36)

Race

White 8.6 (8.0–9.1) 12.3 (11.3–13.6) Ref

Black 10.8 (8.1–12.8) 11.9 (8.2–15.2) 0.91 (0.79–1.04)

Asian 11.9 (7.0–31.9) 17.1 (9.2–26.6) 0.70 (0.51–0.96)

Other 9.5 (7.5–12.6) 11.3 (9.9–13.3) 1.06 (0.93–1.20)

Unknown 7.7 (6.7–8.7) 11.0 (9.0–13.1) 1.06 (0.97–1.17)

Stage

Metastatic recurrence of stage I–III 16.3 (13.6–18.3) 15.9 (13.3–17.7) Ref

Initial stage IV 7.7 (7.2–8.2) 11.3 (10.9–12.4) 1.57 (1.43–1.74)

Days from metastatic diagnosis to chemotherapy initiation 0.92 (0.88–0.97)

Quartile 1 (0–21) 7.2 (6.6–8.1) 11.3 (10.3–13.0) Ref

Quartile 2 (22–33) 9.2 (8.2–11.2) 12.9 (11.2–14.8) 0.88 (0.80–0.97)

Quartile 3 (34–50) 8.3 (7.5–9.2) 12.1 (11.0–13.8) 0.96 (0.87–1.05)

Quartile 4 (51–120) 10.0 (8.7–11.3) 11.5 (10.0–14.3) 0.84 (0.76–0.93)

ECOG performance status

0 14.2 (11.5–16.5) 15.9 (13.0–19.3) Ref

1 8.4 (7.6–9.4) 11.8 (10.8–13.7) 1.41 (1.26–1.57)

2 5.8 (4.7–6.8) 6.7 (5.6–9.1) 1.96 (1.70–2.26)

3–4 1.4 (1.1–4.2) 3.3 (2.0–6.2) 3.65 (2.84–4.72)

Missing 8.3 (7.7–9.0) 11.7 (10.9–13.2) 1.43 (1.30–1.58)

Abbreviations: HR, hazard ratio; OS, overall survival.
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Nonetheless, we cannot rule out the possibility that
unmeasured confounders, particularly other medical
comorbidities not available in the national cohort
data, are responsible for the association between
bevacizumab use and improved OS. In addition, the
University of Pennsylvania cohort was younger in
general compared with the national cohort, which
may have mitigated the impact of brain metastases,
hemoptysis, and anticoagulation use on outcomes in
the institutional analysis.

Another limitation is that we did not seek to assess
the impact of the number of chemotherapy cycles

received, the duration of bevacizumab treatment, or
the use of maintenance therapy, all of which could
impact outcomes in this population.23 However, this
was an intention-to-treat analysis, and the primary
aim was to determine the real-world effectiveness
of the addition of bevacizumab to carboplatin/
pemetrexed. It is debatable whether the median OS
advantage of 3.5 months (HR, 0.80) associated with
bevacizumab in our study is clinically meaningful.
Although this degree of incremental benefit is con-
sidered “clinically meaningful” according to prior
ASCO guidance,24 and exceeds the median survival

Table 3. Baseline Patient Characteristics in the University of Pennsylvania Cohort

Characteristic
Carboplatin/Pemetrexed

(N5335)
Carboplatin/Pemetrexed/Bevacizumab

(N5204) P Value

Age, y .009

,55 37 (11.0%) 36 (17.7%)

55–64 103 (30.8%) 72 (35.3%)

65–74 117 (34.9%) 69 (33.8%)

$75 78 (23.3%) 27 (13.2%)

Sex .93

Female 158 (47.2%) 97 (47.5%)

Male 177 (52.8%) 107 (52.5%)

Race .53

White 236 (70.4%) 154 (75.5%)

Black 61 (18.2%) 31 (15.2%)

Asian 8 (2.4%) 6 (2.9%)

Other 14 (4.2%) 4 (2.0%)

Unknown 16 (4.8%) 9 (4.4%)

Stage .79

Metastatic recurrence of stage I–III 50 (14.9%) 32 (15.7%)

Initial stage IV 284 (84.8%) 170 (83.3%)

Missing 1 (0.3%) 2 (1.0%)

Median days from metastatic diagnosis to chemotherapy initiation .78

Quartile 1 (0–21) 86 (25.7%) 57 (27.9%)

Quartile 2 (22–33) 86 (25.7%) 47 (23.0%)

Quartile 3 (34–50) 87 (26.0%) 49 (24.0%)

Quartile 4 (51–120) 76 (22.7%) 51 (25.0%)

ECOG performance status .03

0 43 (12.8%) 32 (15.7%)

1 91 (27.2%) 49 (24.0%)

2 49 (14.6%) 13 (6.4%)

3–4 4 (1.2%) 2 (1.0%)

Missing 148 (44.2%) 108 (52.9%)

Brain metastases present 132 (39.4%) 31 (15.2%) ,.001

Hemoptysis present 73 (21.2%) 25 (12.3%) .01

Anticoagulation use 50 (14.9%) 16 (7.8%) .02
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increment observed in ECOG 4599,11 the financial cost
and increased toxicity associated with bevacizumab
must also be considered when deciding whether to
use bevacizumab both in individual patients and for
society as a whole.25

Conclusions
This is the first adequately powered study to address
whether the addition of bevacizumab to carboplatin/
pemetrexed is associated with OS in advanced non-
squamous NSCLC. It is unlikely that an RCT to address
this question will ever be performed due to the size and
cost that such a trial would entail, and the higher priority
of other clinical questions in thoracic oncology. Results
of our real-world study provide essential information
that can be incorporated into the complex clinical

decision-making necessary for this large population of
patients with cancer.
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