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Abstract: In many cancers, including non-small cell lung cancer (NSCLC), tumor angiogenesis pathways
have been identified as important therapeutic targets. Angiogenesis is essential in the process of primary
tumor growth, proliferation and metastasis. One of the best characterized group of protein factors for
angiogenesis include the members of the vascular endothelial growth factor (VEGF) family, consisting
of VEGF-(A-D), and placenta growth factor (PIGF). Targeting tumor angiogenesis has been approached
through two primary methods, monoclonal antibodies that block VEGF-vascular endothelial growth factor
receptor (VEGFR) binding or small molecule tyrosine kinase inhibitors (TKIs) that inhibit the downstream
VEGFR mediated signaling. Many TKIs inhibit multiple pro-angiogenic and pro-proliferative pathways
such as the mitogen activated protein (MAP) kinase pathway. Bevacizumab and ramucirumab, monoclonal
antibodies targeting VEGF and the VEGFR, respectively, have each led to improvements in overall survival
(OS) for NSCLC when added to standard first and second line chemotherapy, respectively. Small incremental
gains seen with both bevacizumab and ramucirumab may be further improved upon by incorporating novel

agents and treatment strategies, and many additional trials are ongoing.
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Introduction significant work remains to reduce morbidity and improve

survival for NSCLC patients (2-6).

Lung cancer is the leading cause of cancer related mortality In many cancers, including NSCLC, tumor angiogenesis

in the United States with more deaths directly attributable pathways have been identified as important therapeutic
to the disease than breast, prostate, and colorectal cancer

combined. It is estimated that 158,040 Americans will die

targets. Angiogenesis is essential in the process of primary
tumor growth, proliferation and metastasis (7,8). A key

from lung cancer in 2015 (1). Despite recent advances in
the treatment of non-small cell lung cancer (NSCLC),
including the discovery of oncogene driver mutations
and subsequent targeting of EGFR mutations and ALK
rearrangements through tyrosine kinase inhibitors (TKIs),
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stimulant of intratumoral angiogenesis is tissue hypoxia,
which leads to overproduction of pro-angiogenic factors.
One of the best characterized and vital groups of protein
factors include the members of the vascular endothelial
growth factor (VEGF) family, consisting of VEGF-(A-D),
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Table 1 Key clinical trials for bevacizumab and ramucirumab

Hall et al. Angiogenesis inhibitors in NSCLC

Additional agents
Trial combined with VEGF
monoclonal antibodies

PFS (or TTP)

RR

Notes

Bev
Johnson et al.,
phase Il (19)
ECOG 4599
(20)
AVAIL (21,22)

Carbo, paclitaxel + bev

Carbo, paclitaxel + bev

Cisplatin,
gemcitabine + bev

7.4 vs. 4.2 months
(P=0.023)

6.2 vs. 4.5 months
(P<0.001)

6.7/6.5

vs. 6.1 months
(P=0.003, 0.03)

17.7 vs. 14.9 months
(P=0.63)

12.3 vs. 10.3 months
(P=0.003)

18.6/13.4 vs.

13.1 months
(P=0.420, 0.761)
17.1 vs. 13.2 months

31.5% vs. 18.8%

35% vs. 15%
(P<0.001)
34%/30.4% vs.
20.1% (P<0.0001,
0.0023)

55.5% vs. 50.0%

PFS benefit, not
powered for OS
OS benefit

of 2 months

No OS benefit,
not powered for
oS

Not powered

AVAPERL Maintenance: pem/bev 7.4 vs. 3.7 months
(28,24) vs. pem (no bev) (P<0.001)
POINTBREAK  Carbo/pem vs. 6.0 vs. 5.6 months
(25) carbo/paclitaxel (P=0.012)
PRONOUNCE Carbo/pem (no bev) vs. 4.4 vs. 5.49 months
(26) carbo/paclitaxel/bev (P=0.610)

Ram
Camidge et al., Carbo, 7.85 months
phase Il (27) paclitaxel + ram
REVEL (28) Docetaxel (no ram) vs.

docetaxel/ram

(P=0.29) for OS
12.6 vs. 13.4 months 34.1% vs. 33.0% Maintenance
(P=0.949) trial included bev

in both arms
10.5 vs. 11.7 months
(P=0.615)

23.6% vs. 27.4%
(P=0.414)

Not powered
for PFS or OS
16.85 months 55% -

10.5 vs. 9.1 months
(P<0.0001)

OS benefit of
1.4 months

VEGF, vascular endothelial growth factor; PFS, progression free survival; TTP, time to progression; OS, overall survival; RR,
response rate; bev, bevacizumab; carbo, carboplatin; ECOG, Eastern Cooperative Oncology Group; pem, pemetrexed; ram,

ramucirumab.

and placenta growth factor (PIGF). Of these, VEGF-A
(subsequently referred to as VEGF) is principally
responsible for vessel formation in adult tissues (9,10).
VEGF binds to a family of transmembrane receptor
tyrosine kinases (RTKs) called VEGF receptors (VEGFRs)
{VEGFR with three isoforms VEGFR-[1-3]} (11-13).
VEGEF binds with higher affinity to VEGFR-1, however,
its primary effects on angiogenesis are mediated by
VEGFR-2, the primary receptor involved in endothelial
cell proliferation and migration (10,14). VEGF binding
to VEGFR-2 stimulates downstream signal transduction
leading to endothelial proliferation, differentiation,
permeability, migration and the generation of new blood
vessels (15). Tumor angiogenesis is characterized by the
formation of abnormal, tortuous, and poorly organized
vessels with altered permeability (13,16). These features
lead to erratic tumor growth and decreased drug
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delivery due to changes in the permeability of the tumor
vasculature (17).

Targeting tumor angiogenesis has been approached
through two primary methods, monoclonal antibodies that
block VEGF-VEGFR binding or small molecule TKIs that
inhibit the downstream VEGFR mediated signaling. Many
TKIs inhibit multiple pro-angiogenic and pro-proliferative
pathways such as the mitogen activated protein (MAP) kinase
pathway (18). The first anti-angiogenic agent approved
for use in NSCLC was bevacizumab (approved in 2006;
Avastin®; Genentech Inc., San Francisco, CA, USA). Due to
the success of bevacizumab, multiple antibodies and small
molecule TKI’s targeting angiogenesis have been studied.

In this review, we will provide an overview of the recent
advances in the use of anti-angiogenic agents in the treatment
of NSCLC. We will review bevacizumab and ramucirumab
(Table 1), two U.S. Food and Drug Administration (FDA)
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Table 2 Summary of TKIs with anti-angiogenesis properties and their targets

Medication Molecular targets

Notable clinical response

Sorafenib (29)
Pazopanib (30)

Sunitinib (31)
Cediranib (32)
Motesanib (33)
Linifanib (34)
Vandetanib (35)
Nintedanib (36)

VEGFR-1, VEGFR-2, VEGFR-3

VEGFR-1, VEGFR-2, VEGFR-3, PDGFR
VEGFR-2, VEGFR-3, EGFR, RET

VEGFR-2, VEGFR-3, PDGFR, KIT, FLT3, RAF
VEGFR-1, VEGFR-2, VEGFR-3, PDGFR, KIT

VEGFR-1, VEGFR-2, VEGFR-3, PDGFR, KIT, FLT3, RET

VEGFR-1, VEGFR-2, VEGFR-3, PDGFR, KIT

VEGFR-1, VEGFR-2, VEGFR-3, PDGFR, FGFR

Improved PFS and TTP

No difference when added to standard
cisplatin/pemetrexed

Improved PFS/ORR, no change in OS
No change in PFS or OS

Improved PFS, no change in OS
Improved PFS and OS

Improved PFS

Improved PFS

TKils, tyrosine kinase inhibitors; VEGFR, vascular endothelial growth factor receptor; PDGFR, platelet derived growth factor
receptors; PFS, progression free survival; TTP, time to progression; ORR, overall response rate; OS, overall survival; FGFR,

fibroblast growth factor receptor.

approved monoclonal antibodies with specific indications
in NSCLC and highlight recent data suggesting new
uses for these medications. We will also review data using
anti-angiogenic TKI therapy, often in combination with
chemotherapy (Table 2), a largely unsuccessful endeavor to
date due to increased toxicity and lack of meaningful clinical
benefit with one recent exception (nintedanib).

Monoclonal antibodies
Bevacizumab

Bevacizumab, the first monoclonal antibody approved by
the FDA, is a recombinant, humanized IgGG1 monoclonal
antibody that binds to VEGEF, inhibiting binding to
VEGFR-1 and VEGFR-2 (12,37,38). In 2004, a randomized
phase II trial was published and compared two doses of
bevacizumab combined with a standard chemotherapy
doublet (19). Bevacizumab 7.5 mg/kg or 15 mg/kg were
added to carboplatin and paclitaxel and compared to
chemotherapy alone. Patients who received the higher dose
of bevacizumab had a higher response rate (RR) 31.5%
vs. 18.8%) and longer median time to progression (T'TP)
(7.4 vs. 4.2 months, P=0.023) compared to chemotherapy
alone. There were no statistically significant differences in
overall survival (OS) between groups. Higher rates of life-
threatening hemoptysis were observed in the bevacizumab
groups, which in subset analyses were attributed to distinct
clinical features including centrally located tumors close
to major blood vessels, cavitary tumors, and squamous
histology. These clinical features remain contraindications
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for use and have been excluded from subsequent trials with
bevacizumab.

Based on the success of the phase II bevacizumab
study, the Eastern Cooperative Oncology Group (ECOQG)
conducted a large randomized, phase III trial (ECOG
4599) comparing carboplatin and paclitaxel alone or with
bevacizumab 15 mg/kg (20). Bevacizumab was continued
until progression or intolerance. OS was significantly
improved in the bevacizumab group (12.3 vs. 10.3 months,
P=0.003), and both the response rate (RR) 35% vs. 15%,
P<0.001) and progression free survival (PFS) (6.2 vs.
4.5 months, P<0.001) were significantly improved as well.
The experimental regimen was well tolerated overall,
but higher rates of Common Terminology Criteria for
Adverse Events (CTCAE) grade 3 or greater bleeding
events (4.4% vs. 0.7%, P<0.001) were observed in the
bevacizumab group. Bevacizumab gained FDA approval
in combination with first-line chemotherapy for advanced
NSCLC in 2006 following publication of ECOG 4599.
A second randomized, phase III study (AVAiL) compared
another chemotherapy doublet, cisplatin and gemcitabine,
with bevacizumab at two different doses, 7.5 mg/kg and
15 mg/kg (21,22). PFS was significantly prolonged with
both the high dose of bevacizumab vs. chemo alone (6.5
vs. 6.1 months, P=0.03) and the low dose bevacizumab
vs. chemo alone (6.7 vs. 6.1, P=0.003). There was no
statistically significant improvement in OS in either of the
bevacizumab groups, however, the study was not powered to
assess for difference in OS because the study was amended
after publication of ECOG 4599.

The optimal duration of bevacizumab is unknown.
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Bevacizumab was continued until progression or unacceptable
toxicity in ECOG 4599. Several studies, including
AVAPERL, POINTBREAK, and PRONOUNCE, have
evaluated maintenance chemotherapy in non-squamous
NSCLC using pemetrexed combined with bevacizumab
(23-26). It is unclear whether the benefit of maintenance
therapy in these trials is largely attributed to cytotoxic
chemotherapy or whether bevacizumab provides additional
benefit. The ECOG 5508 trial, a randomized phase III trial
with three arms (carboplatin, paclitaxel, and bevacizumab
followed by either bevacizumab alone, pemetrexed alone, or
bevacizumab and pemetrexed) recently completed accrual.
It is hoped that this trial will provide insight into the
additional utility of bevacizumab continuation maintenance
beyond 4-6 cycles of chemotherapy. The AvaALL study
(NCTO01351415) randomized patients with progressive
disease after first line chemotherapy and bevacizumab to
continued bevacizumab with second line chemotherapy or
chemotherapy alone (39). This study completed accrual in
early 2015, and results are awaited to determine the benefits
of bevacizumab beyond progression. Bevacizumab has also
been studied in the adjuvant setting in combination with
chemotherapy for patients with stage IB-IITA NSCLC.
The ECOG 1505 study (NCT00324805) randomized
patients to chemotherapy alone or chemotherapy plus
bevacizumab (40). This trial has completed accrual and
results are expected in the near future.

One new area of promise for bevacizumab is among
patients with EGFR mutant NSCLC. A phase II trial
for patients with treatment-naive metastatic EGFR-
mutant lung cancer randomized 154 patients to standard
erlotinib or erlotinib plus bevacizumab (41). The addition
of bevacizumab in this setting resulted in a significantly
improved PFS (16.0 vs. 9.7 months, HR 0.54, P=0.0015].
Survival data was not mature at the time of publication, but
the study was not powered to show a difference in OS. The
improvement in PFS was impressive, and it is possible that
bevacizumab may have a greater magnitude of benefit is the
EGFR-mutant population than in the wild-type population.
Two ongoing trials, BELIEF (NCT01562028) and ACCRU
(NCTO01532089) are evaluating erlotinib and bevacizumab
in this patient population in Europe and the United States,
respectively.

In carefully selected non-squamous NSCLC patients,
the addition of bevacizumab to platinum doublet
chemotherapy has prolonged OS at the expense of increased
rates of clinically significant bleeding. It is important to
recognize that adding bevacizumab to platinum doublet
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chemotherapy should not be used as a standard therapy
for all patients with non-squamous NSCLC due to
increased risk of complications with relatively modest
clinical benefit. There is an ongoing need to identify
biomarkers to guide selection of patients who are most
likely to benefit from bevacizumab (42). Although baseline
VEGF levels have been identified as a potentially useful
biomarker that correlates with PFS and OS for patients
receiving bevacizumab, this biomarker has not been
evaluated prospectively to determine if it is predictive of OS
improvement (43).

Ramucirumab

Ramucirumab, a fully human IgG1 monoclonal antibody
targeting the extracellular domain of VEGFR-2, gained
FDA approval for the second line treatment of NSCLC in
2014. It was first FDA-approved for the treatment of gastric
cancer in the second line setting based on results of the
REGARD trial resulting in improved OS when compared
to best supportive care and placebo (44). Ramucirumab is
also approved in the second line setting in combination
with paclitaxel for gastric cancer and FOLFIRI for
colorectal cancer based on data from the RAINBOW (45)
and RAISE (46) studies, respectively. When bound to
VEGFR-2, ramucirumab prevents VEGF from binding and
activating VEGFR-2, inhibiting formation, proliferation,
and migration of new blood vessels (47). This differs
from bevacizumab, which targets VEGE. The addition of
ramucirumab to standard chemotherapy has been evaluated
in both the first-line and second-line settings.
Ramucirumab was first evaluated in NSCLC in an open-
label, single-arm phase II trial combined with paclitaxel
and carboplatin in 40 patients with untreated, advanced
(stage IIIB/IV) NSCLC (27). Ramucirumab (10 mgrkg) was
given with paclitaxel and carboplatin in 21-day cycle, and
continued for up to 6 cycles. In the absence of withdrawal
criteria (disease progression or intolerable toxicity), patients
were allowed to continue on ramucirumab monotherapy
every 21 days. The 6-month PFS rate was 59.0% and ORR
was 55.0%, comparing favorably to historical controls.
Another phase II, randomized, open-label trial evaluated the
use of ramucirumab in combination with pemetrexed and
platinum chemotherapy as first-line therapy in advanced,
non-squamous NSCLC (48). Patients were randomized
1:1 to receive pemetrexed and platinum chemotherapy
alone or with ramucirumab for 4-6 cycles followed by
maintenance therapy with pemetrexed alone or pemetrexed
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plus ramucirumab. This study failed to meet its primary
endpoint [PFS, 5.6 months in the pemetrexed-platinum arm
vs. 7.2 months in the ramucirumab-pemetrexed-platinum
arm (P=0.132)]. Subsequent development of ramucirumab
has focused on second line therapy as a result of these
studies.

The REVEL trial was a multi-center, randomized, phase
III trial that compared docetaxel alone to docetaxel plus
ramucirumab in patients who progressed after platinum
doublet chemotherapy (28). Patients previously treated
with bevacizumab (14-15%) and both squamous and non-
squamous histology patients were included. A total of
1,253 patients were enrolled and randomized to treatment.
Median OS in the docetaxel plus ramucirumab arm was
10.5 vs. 9.1 months in the docetaxel plus placebo arm
(HR 0.76, P<0.0001). The most common severe (CTCAE
grade 3 or greater) adverse events (AEs) were neutropenia,
febrile neutropenia, fatigue, leukopenia, and hypertension.
Interestingly, rates of grade 3 or greater pulmonary
hemorrhage and grade 5 AEs were not different between
the two groups, despite inclusion of patients with squamous
histology. Based on this study, ramucirumab was approved
by the United States FDA in combination with docetaxel
for patients with squamous or non-squamous histology after
first line platinum-based chemotherapy.

Tyrosine kinase inhibitors (TKils)

TKIs are attractive treatment options for patients with
advanced cancer due to their oral bioavailability and
relatively favorable toxicity profile compared to cytotoxic
chemotherapy. Numerous TKIs with anti-angiogenic
activity (most inhibit VEGFR-1 and/or VEGFR-2) have
additional RTKs targets (Table 2). Many TKIs have been
studied in a variety of combinations and lines of therapy
for patients with lung cancer. A number of these drugs are
effective as single agents in other advanced cancers, such as
renal cell carcinoma and soft tissue sarcomas. Unfortunately,
the development of anti-angiogenic TKIs has failed to yield
an indication for use in lung cancer due to lack of efficacy
or increased cumulative toxicity when combined with
chemotherapy. We briefly summarize the more well studied
TKIs and highlight challenges with anti-angiogenic TKIs.
One of the first TKIs studied in NSCLC was sorafenib.
Unfortunately, in two large, phase III trials evaluating
the additional benefit of sorafenib to platinum doublet
chemotherapy for the first line treatment of NSCLC did
not improve OS when compared to platinum doublet
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chemotherapy alone (29,49). Sorafenib may have a role in
treating advanced KRAS mutant NSCLC following first
line therapy and appears to have efficacy in EGFR wild-
type tumors based on a sorafenib sensitivity signature
analysis, but this remains to be tested in a randomized
trial (50,51). Pazopanib was studied in a multicenter,
randomized, phase II trial combined with cisplatin and
pemetrexed chemotherapy. Unfortunately this combination
had an unacceptable toxicity profile compared with cisplatin
and pemetrexed alone (30). A phase I trial of pazopanib
combined with vinorelbine proved to be too toxic as
well (52). Sunitinib was studied in combination with
erlotinib vs. erlotinib alone in a phase III, randomized study
in EGFR wild-type patients after first line platinum doublet
chemotherapy (31). No OS difference was observed but
PFS and ORR were improved with the combination (31). A
recent randomized, phase II study comparing pemetrexed
alone to the combination of pemetrexed with sunitinib
(CALGB 30704) failed to show a benefit with statistically
superior OS in the pemetrexed only arm compared to the
two combination arms (53).

Cediranib is a multi-kinase inhibitor that has been
studied in the first-line setting for advanced NSCLC. In a
phase II/III trial, cediranib 30 mg daily was compared with
placebo in addition to chemotherapy with carboplatin and
paclitaxel (54). Interim analysis indicated a trend towards
increased PFS, however the study was halted due to safety
concerns (increased mortality in the cediranib containing
arm). A subsequent phase III study using a 20 mg dose and
similar design was conducted (32). This trial was halted at
an interim analysis due to significantly higher rates grade
3 or greater hypertension, anorexia, and diarrhea without
statistically significant increases in PFS or OS. Motesanib
showed promise in an early phase II trial, where two arms
of motesanib at low and high doses were compared with
bevacizumab in a three-arm trial in combination with
carboplatin and paclitaxel for first-line therapy in patients
with advanced NSCLC (55). Results from this trial estimated
that the efficacy of motesanib 125 mg bid was comparable to
bevacizumab. A phase III trial (MONET1) was performed
assessing motesanib plus chemotherapy (carboplatin and
paclitaxel) vs. chemotherapy alone in patients with advanced
non-squamous NSCLC (33). While the study found a
significant increase in PFS for patients receiving motesanib
(5.6 vs. 5.4 months, P<0.001), there was no significant
improvement in the primary endpoint of OS (13.0 vs.
11.0 months, P=0.14). Although there were no specific high
grade toxicities attributed to motesanib, the incidence of
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grade 3 or higher AEs and the incidence of grade 5 AEs
were significantly higher in the motesanib group.

Linifanib showed modest activity in a phase II study in
139 patients with relapsed/refractory NSCLC setting (56).
Patients received linifanib monotherapy at two different
doses with an ORR 5%, with PFS of 3.6 months and
OS of 9.0 months. A recent phase II study evaluated the
efficacy of carboplatin and paclitaxel with or without
linifanib in treatment naive patients (34). Addition of linifanib
7.5 mg to carboplatin and paclitaxel was associated with a
significantly improved PFS compared to placebo (8.3 vs.
5.4 months, P=0.022). Addition of linifanib 12.5 mg
showed no significant increase in OS wvs. placebo (13.0 vs.
11.3 months, P=0.65). Unfortunately both dose arms of
linifanib were associated with increased toxicity compared
with platinum doublet chemotherapy alone. Vandetanib is
an oral multi-kinase inhibitor that has been studied in four
phase III trials. The ZODIAC trial assessed docetaxel plus
vandetanib vs. docetaxel alone following platinum-based
therapy and showed that the combination was associated
with a significantly increased PFS over docetaxel alone but
with increased grade 3 or greater AEs (35). The ZEAL
trial assessed pemetrexed plus vandetanib vs. pemetrexed
alone following platinum-based therapy for advanced
NSCLC (57). There was no significant difference in
the pemetrexed plus vandetanib vs. pemetrexed alone
in either PFS or OS, and the addition of vandetanib to
pemetrexed increased the incidence of some AEs. A third
study by Natale er a/. compared single agent vandetanib
to erlotinib in unselected patients with advanced NSCLC
after treatment failure with one to two prior cytotoxic
regimens (58). There were no significant differences in
either PFS or OS between the vandetanib and erlotinib
arms. A fourth study (ZEPHYR) compared vandetanib
to placebo in advanced NSCLC after at least one prior
cytotoxic regimen and one EGFR TKI line of therapy
and detected a small difference in PFS wvs. placebo but no
significant difference in OS (59).

Nintedanib, a potent TKI with anti-VEGFR-2 as
well as fibroblast growth factor receptor (FGFR) and
platelet derived growth factor receptors (PDGFR) a and
B activity has produced promising results in a large trial
of NSCLC. The LUME-Lung 1 study, a randomized,
phase III, double-blind, placebo controlled trial of 1,314
NSCLC patients compared nintedanib plus docetaxel
to placebo plus docetaxel (36). PFS was improved in the
nintedanib plus docetaxel arm [3.4 (95% CI, 2.9-3.9) vs.
2.7 months (95% CI, 2.6-2.8); HR 0.79 (95% CI, 0.68-0.92),
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P=0.0019]. In a pre-specified sub-group analysis, patients
with adenocarcinoma histology had improved OS with the
combination compared to docetaxel alone [12.6 (95% CI,
10.6-15.1) vs. 10.3 months (95% CI, 8.6=12.2); HR 0.83
(95% CI, 0.70-0.099), P=0.0359]. The LUME Columbus
study (NCT02231164) is an active phase III study that is
evaluating the combination of nintedanib plus docetaxel vs.
docetaxel alone in non-squamous NSCLC after first line
platinum doublet chemotherapy.

Conclusions

Angiogenesis inhibition continues to be an attractive
therapeutic strategy for patients with NSCLC. To date, small
molecule inhibitors of angiogenesis have largely failed to
produce meaningful improvements in OS. One exception
may be nintedanib, which showed promise in the LUME
Lung 1 study and is the subject of an ongoing phase III study
(LUME Columbus) (36). If nintedanib ultimately shows a
clinically significant benefit in second line therapy, it will have
to compete with ramucirumab, which was approved by the
FDA in 2014 and is not limited to non-squamous histology.

Bevacizumab and ramucirumab have both led to
improvements in OS when added to standard first and
second line chemotherapy, respectively. Small incremental
gains seen with both bevacizumab and ramucirumab may
be further improved upon by incorporating novel agents
and treatment strategies. One example of this strategy can
be seen with the promising results of adding bevacizumab
to erlotinib for EGFR-mutant cancers that led to a greater
than 6 month improvement in PFS (41). In addition to the
BELIEF (NCT01562028) and ACCRU (NCT01532089)
studies, the RELAY study (NCT02411448) is studying
ramucirumab in combination with erlotinib in first line
EGFR mutant NSCLC. With the dawn of immunotherapy
treatment in lung cancer, it remains to be seen whether
angiogenesis inhibitors (either anti-angiogenic TKIs or
monoclonal antibodies) when combined with checkpoint
inhibitors may have additive effects. Although gains in OS
have been small, many other drugs have failed to improve
OS in the NSCLC patient population. The improvements
in OS seen with both bevacizumab and ramucirumab can be
clinically meaningful for patients who have a significantly
shortened lifespan.
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