ANTICANCER RESEARCH 37: 2457-2464 (2017)
doi:10.21873/anticanres.11586

EAGLES study: First-line Bevacizumab in Combination with
Chemotherapy in Elderly Patients with Advanced, Metastatic,
Non-squamous Non-small Cell Lung Cancer

FILIPPO DE MARINIS!, PAOLO BIDOLIZ, ANDREA LUCIANI?, DOMENICO AMOROSO?,
GIUSEPPE TONINI®, ALESSANDRO BERTOLINI®, ALBA A. BRANDES',
MARIA RITA MIGLIORINO®, ADOLFO FAVARETTO? and CESARE GRIDELLI!?

!Division of Thoracic Oncology, European Institute of Oncology (IEQ), Milan, Italy;
2Division of Medical Oncology, San Gerardo dei Tintori Hospital, Monza, Italy;
3Medical Oncology, San Paolo Hospital, Milan, Italy;

“Medical Oncology Unit, Versilia Hospital, Camaiore, Italy;
>Medical Oncology Unit, Campus Bio-Medico University Hospital, Rome, Italy;
SMedical Oncology Unit, Hospital of Sondrio, Sondrio, Italy;

’Medical Oncology Department, AUSL-IRCCS Institute of Neurological Sciences, Bologna, Italy;
8Unit of Thoracic Oncology, San Camillo Hospital, Rome, Italy;
9Unit of Oncology, Ca’ Foncello Hospital, Treviso, Italy;

Opivision of Medical Oncology, San Giuseppe Moscati Hospital, Avellino, Italy

Abstract. Background/Aim: The management of elderly
patients with advanced non-squamous NSCLC includes
several strategies. Patients and Methods: Patients (=70 years)
were randomly assigned to bevacizumab (7.5 mglkg i.v. on
day 1) plus gemcitabine (1,200 mg/m2 i.v. on days 1-8) (arm
A) or bevacizumab (7.5 mg/kg i.v.) and cisplatin (60 mg/m2
i.v.) plus gemcitabine (1,000 mg/m2 i.v. on days 1-8) (arm B),
to independently evaluate treatments. The primary endpoint
was progression-free rate at 6 months; secondary endpoints
included progression-free survival (PFS) and safety profiles.
Results: At 6 months, 5 (11.6%) patients in arm A and 5
patients (12.5%) in arm B were found to be progression-free.
Median PFS was 4.8 months in arm A and 6.5 months in arm
B, respectively. Conclusion: In our experience, combination
of bevacizumab and chemotherapy had encouraging anti-
tumor efficacy as first-line therapy in elderly patients with
non-squamous NSCLC.
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Lung cancer is the most common cancer worldwide and
remains the leading cause of cancer-related deaths in Western
countries (1). Non-small cell lung cancer (NSCLC) accounts
for the wide majority of all lung cancers, with a frequency
ranging from 80-85% of all diagnosed diseases (2). More
than 50% of advanced NSCLCs patients are diagnosed at
>70 years, and this tendency is likely to increase in the next
years (3, 4). Elderly patients have a higher prevalence of
comorbidities, higher risk for pharmacological interactions,
and present an increased risk of mortality and toxicity with
cancer treatments, compared to younger subjects (3).
Moreover, elderly patients are often under-represented in
clinical trials and therefore further indications for the
management of NSCLC in this population seems required (3-
5). The management of elderly patients with advanced
NSCLC should be based upon the specific characteristics of
each single patient, taking also into account the risk of
toxicity associated with different therapeutic regimens (6, 7).

Bevacizumab (Avastin®, Roche, Basel, Switzerland), an
anti-vascular endothelial growth factor (VEGF) antibody,
represents an established and effective therapy for non-
squamous NSCLC (8-10). Its use within combination
regimens for the treatment of elderly non-squamous NSCLC
patients has already been investigated both in prospective
studies and in retrospective series (11-15). Despite this,
additional evidence is required to draw a definite
conclusions on the efficacy and safety of bevacizumab in
this population.
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This multicenter, randomized, not comparative, phase II
trial (EAGLES) investigates the efficacy and safety of
bevacizumab in combination with gemcitabine or with
gemcitabine plus attenuated doses of cisplatin in the first-
line treatment of elderly patients with advanced, metastatic
non-squamous NSCLC.

Patients and Methods

Setting. Seventeen Italian oncology Centers, distributed throughout
the country, participated in the phase II EAGLES trial (Study No.
ML21868). The study started in February 2010 and the last
enrolment was in October 2013 (last safety evaluation: July 2014).
The trial was conducted according to the Helsinki Declaration, and
the local Ethical Committees approved the study protocol. All
patients signed an informed consent before inclusion.

Patients. Eligibility for the patients was age =70 years, stage IIIb
(locally advanced, with supraclavicular lymph node metastases or
malignant pleural or pericardial effusion) or stage IV (metastatic) non-
squamous NSCLC, inoperable condition as reported by histology or
cytology. Other inclusion criteria were as follows: (i) at least one
bidimensionally measurable lesion meeting RECIST criteria; (ii)
Eastern Cooperative Oncology Group Performance Status (ECOG
PS) of 0-1; (iii) life expectancy =12 weeks; (iv) adequate
hematological function (absolute neutrophil count =1.5x10 and
platelet count =2100x10%/L and hemoglobin =9 g/dl [transfusions were
allowed to maintain or exceed this level]), coagulation (international
normalized ratio [INR] <1.5 and partial thromboplastin time [PTT or
aPTT] <1.5xULN within 7 days prior to enrolment), liver function
(total bilirubin <1.5xULN; aspartate aminotransferase [AST], alanine
aminotransferase [ALT] <2.5xULN in patients without liver
metastases or <5xULN in patients with liver metastases) and renal
function (serum creatinine <1.25XULN or calculated creatinine
clearance =50 ml/min and urine dipstick for proteinuria <2+).

Study design. This was an open-label, randomized, two-arm study.
After screening, patients were randomly assigned, in a 1:1 ratio, to
receive bevacizumab in combination with gemcitabine (treatment arm
A) or bevacizumab in combination with gemcitabine and attenuated
dose of cisplatin according to the MILES 2 study (treatment arm B(16)
(Figure 1). Randomization was performed using ECOG performance
status (0, 1) and stage (IIIb or 1V) as stratification factors. Patients in
arm A received bevacizumab 7.5 mg/kg i.v. on Day 1 + gemcitabine
1,200 mg/m? i.v. on Days 1-8 every 3 weeks, while patients in arm B
received bevacizumab 7.5 mg/kg i.v. + cisplatin 60 mg/m?2 i.v. on Day
1 + gemcitabine 1,000 mg/m? i.v. on Days 1-8 every 3 weeks. Dose
reductions and/or interruptions were allowed in the case of adverse
events according to pre-defined protocols. Full supportive care was
administered according to the standard practice of each center.

Treatment lasted for a maximum of six cycles until progression,
death or intolerable toxicity, or withdrawal of consent. After this,
patients continued maintenance treatment with bevacizumab 7.5 mg/kg
every 21 days until progression, death or intolerable toxicity, or
withdrawal of consent. Accountability and subject compliance were
assessed by maintaining adequate drug dispensing records.

Patients were followed-up for 12 months after the last patient
was enrolled or the last patient died (whichever occurred first),
planned visits were every three months. End of study was planned
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to be at 15 months after the last patient was enrolled or until the last
patient underwent death, disease progression, and intolerable
toxicity or discontinued (whichever occurred first).

The primary endpoint was to evaluate the effects of bevacizumab
+ gemcitabine and bevacizumab + cisplatin + gemcitabine
combinations by using progression-free rate (PFR) at 6 months.
Patients who were not evaluated at this time, because of any reason,
were considered as failures.

The secondary endpoints of this study were as follows:
progression-free survival (PFS; defined as the interval between
randomization and the first occurrence of progression or death from
any cause); overall survival (OS; defined as the interval between
randomization and death from any cause); 1-year survival rate
(defined as the proportion of patients alive at 12 months after
randomization); overall response rate (ORR; defined as the sum of
complete response [CR] and partial response [PR] rates and
considering the best response achieved); disease control rate (DCR;
defined as the sum of CR, PR and stable disease [SD] rates) at 6
months; duration of response (defined as the interval from first
occurrence of response to first occurrence of PD or death from any
cause for patients who had achieved a response).

Safety assessment. About safety concern, type and severity of adverse
events (AEs) were considered as well as physical examination, vital
signs and laboratory test to evaluate the patient's condition.

Data provided by single investigators were used for merged
analysis. Trained clinicians, who were blinded to treatment, evaluated
tumor response according to the RECIST 1.1(17) criteria. Toxicity was
graded according to the National Cancer Institute Common
Terminology Criteria for AEs, version 3.0, by an Independent Data
Safety Monitoring Board (DSMB) composed by three European
clinicians with high level of experience in the management of NSCLC.

Statistical analysis. Evaluations were performed with an intent-to-treat
basis (ITT population: all subjects randomized who received at least
one dose of any medication), and results were presented overall and,
for the primary endpoint, stratified by ECOG performance status (0 or
1) and by tumor stage (IIIb or IV). Survival functions were evaluated
using the Kaplan-Meier method. All analyses for quantitative and
qualitative variables were performed using SAS System software
(version 9.2). All tests were two-sided with a significance level of
0.05. All data were summarized by descriptive statistics.

It was expected that with chemotherapy, about 33% of elderly
patients with PS 0-1 would have not progression at 6 months (18).
Once defined PO (minimum acceptable rate of patients without
progression at 6 months) equivalent to 33% and P1 (auspicated
acceptable rate of patients without progression at 6 months) to 53%,
with type 1 error (0)=0.10 and type 2 error ($)=0.10, P0=0.33 and
P1=0.53, at least 39 patients were needed in each arm, with 17
patients progression free at 6 months, to define the result as
conclusive.

Results

Patient characteristics and treatments. Eighty-six patients
were enrolled: 44 were assigned to arm A and 42 to arm
B (Figure 2). One patient in arm A and two in arm B did
not receive any treatment and were not evaluated.
Patients’ and tumor characteristics are reported in Table I.
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Figure 1. Study design.

Overall, there were no substantial differences between the
two arms in demographic parameters and disease
characteristics.

Twenty patients (46% of treated) in arm A and 19 patients
(47%) in arm B completed the 6 cycles of treatment. The
most common reasons for discontinuation of the 6-cycle
treatment were PD, with 10 (23%) patients in arm A and 6
(14%) patients in arm B, and AEs, with 7 (16%) patients in
arm A and 9 (21%) patients in arm B.

Twelve patients (60% of those who completed the 6
cycles) in arm A and 12 (63%) in arm B received
bevacizumab as maintenance treatment. The most common
reason for discontinuation of maintenance bevacizumab in
the follow-up period was PD, with 7 patients (58% of those
who received bevacizumab during the follow-up period) in
arm A and 8 (67%) patients in arm B, respectively.
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Efficacy analysis. In total, 5 (11.6%; 95% CI: 2.1-21.2%)
patients in arm A and 5 (12.5%; 95% CI: 2.3-22.7%) in arm
B were progression-free at 6 months (Table II). In patients
with ECOG PS=0 (22 patients in arm A and 21 in arm B),
PFR was 22.7% (n=5; 95% CI: 5.2-40.2%) in arm A and
19.0 (n=4; 95% CI: 2.3-35.8%) in arm B, while in patients
with PS=1 PFR was 0.0% and 5.3% (n=1; 95% CI: 0.0-
15.3%), respectively. Median PFS was 4.8 months (95% CI:
2.2-7.7 months) in arm A and 6.5 months (95% CI: 4.5-9.9
months) in arm B. Eight (18.6%) patients in arm A and 8
(20.0%) in arm B were censored, while events were reported
in 35 (81.4%) patients in arm A and in 32 (80.0%) in arm B,
respectively. The HR (95% CI) for PFS was 0.76 (SE+0.24)
for arm A versus arm B.

Median OS was 5.6 months (95% CI: 3.4-13.0 months)
in arm A and 12.0 months (95% CI: 9.9-19.6 months) in
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Figure 2. Patients’ disposition. In Arm A, 36 patients did not complete protocol (28 deaths, 1 withdrawals of consent, 2 AEs, 1 lost in follow-up, 4
other reasons); in Arm B, 36 patients did not complete protocol (29 deaths, 2 withdrawals of consent, 1 AE, 1 lost in follow-up, 2 other reasons).

AE: Adverse event.

arm B (Figure 3). Thirteen (30.2%) patients in arm A and
11 (32.5%) in arm B were censored, while deaths occurred
in 30 (69.8%) patients in arm A and in 29 (72.5%) in arm
B. Sixteen (37.2%; 95% CI: 22.8-51.7%) patients in arm A
and 19 (47.5%; 95% CI: 32.0-63.0%) in arm B were alive
at one year.

The majority of patients (n=27, 62.8% in arm A and n=16,
40.0% in arm B) was not evaluable for response. The ORR
was 18.6% (95% CI: 6.9-30.2%) in arm A and 35.0% (95%
CI: 20.2-49.8%) in arm B; all responding patients (n=8 and
n=14, respectively) experienced a PR. Five (11.6%; 95% CI:
2.0-21.2%) patients in arm A and 8 (20.0%; 95% CI: 7.6-
32.4%) in arm B achieved SD. DCR at six months was
11.6% (n=5; 95% CI: 2.0-21.2%) in arm A and 12.5% (n=5;
95% CI: 2.2-22.7%) in arm B.

Median duration of response was 6.9 months (95% CI:
3.0-11.7 months) in arm A and 5.6 months (95% CI: 2.6-8.8
months) in arm B. Two (4.65%) patients in arm A and 1
(2.5%) in arm B were censored, while progressions/deaths
were reported in 6 (14.0%) patients in arm A and in 13
(32.5%) patients in arm B, respectively.
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Safety. Apart from one patient in both arms, all patients
experienced at least one AE. The rate of patients with
treatment-related AEs was higher in arm B (35 patients,
87.5%) than in arm A (30 patients, 69.8%). More patients in
arm B (29 patients, 72.5%) than in arm A (19 patients,
44.2%) had AEs related to bevacizumab; similarly, more
patients in arm B (34 patients, 85.0%) than in arm A (26
patients, 60.5%) experienced AEs related to gemcitabine. AEs
related to cisplatin were reported in 34 patients (85.0%).

The most commonly reported AEs were, in order,
neutropenia (arm A: n=11, 25.6%; arm B: n=21, 52.5%),
nausea (arm A: n=6, 14.0%; arm B: n=15, 37.5%) and
thrombocytopenia (arm A: n=5, 11.6%; arm B: n=15, 37.5%).
The proportion of patients with severe AEs was higher in arm
A (n=17, 39.5%) than in arm B (n=10, 25.0%) (Table III).

Overall, the incidence of AEs during the maintenance
period was lower than that during the treatment period (data
not shown). Fatal AEs occurred in 8 patients (18.6%) in arm
A and in 4 patients (10.0%) in arm B, with 2 (embolism,
cardiac failure) and 1 events (pulmonary hemorrhage)
considered treatment-related.
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Table 1. Patient baseline and tumor characteristics.

Arm A Arm B
(N=43) (N=40)
Age (years), mean+SD 742432 73.9+£3.5
Gender, N (%)
Males 27 (62.8%) 28 (70.0%)
Females 16 (37.2%) 12 (30.0%)
ECOG PS, N (%)
0 22 (51.2%) 21 (52.5%)
1 21 (48.8%) 19 (47.5%)
Tumor characteristics at first diagnosis
Stage at inclusion, N (%)
11Ib 4 (9.3%) 1(2.5%)
v 39 (90.7%) 39 (97.5%)
Method of diagnosis, N (%)
Histology 25 (58.1%) 27 (67.5%)
Cytology 15 (34.9%) 8 (20.0%)
Both 3 (7.0%) 4 (10.0%)
Unknown 0 (0.0%) 1 (2.5%)
Histological types, N (%)
Adenocarcinoma 35 (81.4%) 36 (90.0%)
Large cells carcinoma 1(2.3%) 3 (7.5%)
Bronchoalveolar 0 (0.0%) 0 (0.0%)
Mixed cell type (>50% nonsquamous) 0 (0.0%) 0 (0.0%)
Other (large cells, poorly differentiated, lepidic growth) 7 (16.3%) 1 (2.5%)
Centrally located lung tumor N (%)
No 25 (58.1%) 21 (52.5%)
Yes 18 (41.9%) 19 (47.5%)
Cavitation N (%)
No 41 (95.3%) 36 (90.0%)
Yes 2 (4.7%) 4 (10.0%)
Time from diagnosis (months), mean+SD 1.2+14 1.0£0.9
Table II. Progression-free rate at 6 months.
Arm A Arm B
(N=43) (N=40)

Progression at 6 months, N (%) [95% CI]
Progression-free
Non progression-free

5 (11.6%) [2.1-21.2%]
38 (88.4%) [78.8-98.0%]

5 (12.5%) [2.3-22.7%]
35 (87.5%) [77.3-97.7%]

All patients that did not reach or did not perform the observation at 6 months (due to any reason) were considered as failures.

Discussion

The treatment of elderly patients with advanced non-
squamous NSCLC remains a matter of debate. Targeted
angiogenesis can lead to regression or normalization of
newly-formed vessels (10). To achieve this goal, the VEGF
inhibition, exerted by bevacizumab, the only anti-angiogenic
agent currently approved for the first-line treatment of non-

squamous NSCLC, is the most commonly used strategy (10).
However, the efficacy and safety of bevacizumab in elderly
patients has only been poorly explored to date, with
conflicting results (11-15). For example, in the subgroup
analysis of the 224 elderly patients enrolled in the ECOG
4599, the addition of bevacizumab did not result in a
significant survival, but it was associated with an increased

toxicity (more grade 4 neutropenia, melena and
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Figure 3. Kaplan—Meier analysis of overall survival.

gastrointestinal ~ bleeding, muscle weakness, motor
neuropathy) compared with younger counterparts (14). On the
other hands, a recent exploratory subgroup analysis of
patients enrolled in 2 randomized trials suggests that survival
benefit for bevacizumab added to chemotherapy likely would
be limited to patients aged less than 75 years, although the
small number of subjects in this subgroup precludes firm
conclusions (18).

The present multicenter study aimed at specifically
investigating the use of bevacizumab in combination with
either gemcitabine or gemcitabine + attenuated-dose cisplatin
in non-squamous NSCLC patients aged 70 years or older. In
this study, the progression—free rate at 6 months was lower
than expected. PFRs were similar in the two arms of
treatment, 11.6% in arm A and 12.5% in arm B; comparable
results in PFR were obtained also when patients were stratified
according to ECOG PS or tumor stage. On the other hand,
PFES and OS were longer in arm B than in arm A, potentially
suggesting a more efficacy of the bevacizumab+attenuated
cisplatin+gemcitabine regimen. Notably, patients assigned to
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arm B experienced a higher rate of response, although DCR
at 6 months was comparable between the two arms.

A recent meta-analysis showed no difference in
bevacizumab efficacy according to the chemotherapy
regimen used (20). However, in order to explain our results,
we should debate on gemcitabine-based chemotherapy,
which probably is not the best companion for bevacizumab
(21), that obtained the best results in addition to carboplatin
plus paclitaxel regimen (11).

Safety is a major concern when treating elderly patients
(22, 23). In the present study, both treatment regimens were
associated with an overall favorable safety profile, with low
incidence of severe adverse events (AEs) as assessed by a
DSMB composed by experienced clinicians. No unexpected
toxicity concerns were documented. Only three fatal
treatment-related AEs were reported, but they occurred in
patients who were particularly frail and/or underwent major
protocol violations. This favorable safety profile was also
observed during the maintenance phase, when patients were
on bevacizumab only.



De Marinis et al: EAGLES study: Bevacizumab plus Chemotherapy in Elderly Patients with NSCLC

Table III. Most commonly reported adverse events by preferred term
(i.e. adverse events reported in =5% of patients in any arm). Data are
expressed as number of patients (%) [number of events].

Arm A
(N=43)

Arm B
(N=40)

Event

Abdominal pain upper 0 (0.0%) [0]
4(9.3%) [4]
2 (4.7%) (3]

0 (0.0%) [0]

2 (50%) [2]
12 (30.0%) [34]
6 (15.0%) [10]
4 (10.0%) [9]

Anaemia
Asthenia
Blood creatinine increased

Constipation 1(2.3%) [1] 5 (12.5%) [5]
Diarrhoea 1(2.3%) [1] 3 (7.5%) [4]
Dizziness 0 (0.0%) [0] 2 (5.0%) [2]
Dyspnoea 0 (0.0%) [0] 2 (5.0%) (2]
Embolism 2 (4.7%) (2] 6 (15.0%) [8]
Epistaxis 1(2.3%) [2] 2 (5.0%) [2]
Fatigue 4 (9.3%) [5] 12 (30.0%) [29]
Haemoptysis 4 (9.3%) [4] 4 (10.0%) [4]
Hyperkalemia 0 (0.0%) [0] 2 (5.0%) [3]
Hypertension 8 (18.6%) [10] 5 (12.5%) [7]
Leukopenia 2 (4.7%) 9] 11 (27.5%) [39]

Mucosal inflammation 1 (23%) [1]
6 (14.0%) [10]
11 (25.6%) [24]

3 (7.0%) [3]

3(7.5%) [4]
15 (37.5%) [30]
21 (52.5%) [58]

4 (10.0%) [9]

Nausea
Neutropenia
Platelet count decreased

Proteinuria 4.(9.3%) [5] 0 (0.0%) [0]
Thrombocytopenia 5 (11.6%) [8] 15 (37.5%) (48]
Vomiting 3 (7.0%) [5] 4 (10.0%) (6]

In conclusion, although our study did not meet its primary
endpoint, the results may pave the way for other studies
specifically aiming at investigating the efficacy and safety of
oncological treatment in elderly population, usually excluded
from pivotal clinical trials and for whom only few evidence
is available. In particular, addition of bevacizumab to
different chemotherapy regimens (i.e. carboplatin +
paclitaxel, carboplatin + nab-paclitaxel, carboplatin +
pemetrexed) in advanced non-squamous NSCLC elderly
patients could be investigated in upcoming clinical trial.
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