
Abstract. Background/Aim: The combination of platinum-
doublet chemotherapy with bevacizumab has been
established as a first-line treatment option in non-elderly
patients with non-squamous (non-sq) non-small cell lung
cancer (NSCLC). However, the safety and efficacy of this
regimen have not yet been fully established in elderly
patients. Patients and Methods: Chemo-naïve patients with
non-sq NSCLC, aged ≥75 years, having a good performance
status (Eastern Cooperative Oncology Group performance
status 0-1) and adequate organ function were considered
eligible. Patients received carboplatin (area under the
curve=5 mg/ml/min), pemetrexed (500 mg/m2), and
bevacizumab (15 mg/kg) every 3 weeks for up to 4 cycles,
followed by maintenance bevacizumab. The primary
endpoint was the objective response rate (ORR; target=50%,
threshold=30%; Simon’s two-stage design), and the
secondary endpoints were safety, progression-free survival
(PFS), and overall survival (OS). Results: Twelve patients
were enrolled from June 2013 to July 2017. The study was
closed because of slow patient accrual. The median patient
age was 80 years. Eleven patients (92%) completed 4 cycles
of induction chemotherapy. Seven patients achieved a partial
response (PR), yielding an ORR of 58%. The median PFS
was 8.4 [95% confidence interval (CI)=4.4-10.5] months,

and the median OS was 33.9 (95%CI=13.2-43.3) months.
Toxicities were generally mild and consistent with previous
reports. There were no treatment-related deaths. Conclusion:
A regimen comprising carboplatin and pemetrexed plus
bevacizumab followed by maintenance bevacizumab is
feasible and potentially efficacious in elderly patients with
non-sq NSCLC. 

Lung cancer is the most common type of cancer and leading
cause of cancer-related deaths worldwide. Approximately
85% of lung cancer cases involve the non-small-cell type
(NSCLC), and most patients have advanced-stage disease at
the time of diagnosis (1). The frequency of elderly (aged
≥75 years) lung cancer patients has increased significantly
among the overall lung cancer population, consistent with
trends in societal aging. In Japan, approximately half of all
newly diagnosed cases of lung cancer involve patients aged
≥75 years (2), and this tendency is likely to increase in future.

Currently, platinum-doublet chemotherapy is the standard
treatment administered to patients with advanced NSCLC.
However, elderly patients are more likely to present with
impaired organ function and comorbidities, compared to
younger patients, and are more likely to experience
exacerbations of treatment-related toxicities and underlying
comorbidities, that reduce the potential survival benefits of
treatment. Therefore, elderly patients have been
systematically excluded from clinical studies and accordingly
data regarding the role of platinum-doublet chemotherapy in
this population remain scarce.

Two prospective randomized controlled studies of elderly
patients with NSCLC demonstrated that vinorelbine and
docetaxel monotherapies improved both the quality of life
(QOL) and survival (3, 4). Accordingly, such
monotherapies are currently used as standard treatments for
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elderly patients with NSCLC. However, decisions regarding
the treatment of elderly patients should not be made only
in terms of chronological age. Retrospective analyses of
age-specific subgroups in two phase III studies indicated
that despite an increased incidence of toxicity, platinum-
doublet chemotherapy may be feasible and efficacious in
otherwise healthy elderly patients with a good performance
Status (PS) and adequate organ function (5, 6). The IFCT-
0501 study of elderly (aged ≥70 years) patients with
NSCLC demonstrated the survival benefits of carboplatin
plus weekly paclitaxel, compared with vinorelbine or
gemcitabine monotherapy. However, treatment-related
deaths were observed more frequently with platinum-
doublet chemotherapy than with monotherapy (7).
Therefore, more effective and less toxic chemotherapies are
needed for elderly patients with NSCLC.

We previously reported a phase I dose-escalated study of
carboplatin plus pemetrexed for elderly patients (aged 
≥75 years). In that study, the patients exhibited good
tolerance of the toxicities associated with carboplatin plus
pemetrexed therapy (8). Another dose-escalation study
reported by a group in Japan yielded similar results (9).

The AVAiL and ECOG4599 studies demonstrated that a
combination of platinum-doublet chemotherapy plus
bevacizumab, a monoclonal antibody specific for vascular
endothelial growth factor, significantly improved progression-
free survival (PFS) and overall survival (OS), compared with
platinum-doublet chemotherapy alone (10, 11). Those studies
demonstrated a trend toward promising responses and
survival benefits when bevacizumab was added to a platinum-
double chemotherapy regimen administered to elderly
patients with non-sq NSCLC (12, 13). However, the results
of those clinical studies are not generalizable to all non-
selected elderly patients with NSCLC. Therefore, we
conducted a prospective study to evaluate the safety and
tolerability of this combination chemotherapy in a population
of elderly patients (age ≥75 years) with non-sq NSCLC.

Patients and Methods
Study design. This was a multicenter single-arm phase II study of
carboplatin and pemetrexed plus bevacizumab, followed by
maintenance bevacizumab. The primary endpoint was the objective
response rate (ORR), and the secondary endpoints were safety, PFS,
and OS.

Eligibility. Patients aged ≥75 years were required to have
histologically or cytologically confirmed non-sq NSCLC for which
they had not received systemic chemotherapy except tegafur-uracil
for adjuvant therapy or therapy for pleurodesis and first-line
therapy comprising of an epidermal growth factor receptor
(EGFR) tyrosine kinase inhibitor (TKI) or anaplastic lymphoma
kinase (ALK) TKI. Additional inclusion criteria included
measurable disease according to the Response Evaluation Criteria
in Solid Tumors (RECIST v.1.1), an Eastern Cooperative

Oncology Group Performance Status (PS) of 0 or 1, adequate
organ function (e.g., hematologic, hepatic, and renal systems)
within 1 week before study entry, and an expected survival of >90
days after enrollment. The exclusion criteria were a previous
treatment history, pleural or pericardial effusion requiring
drainage, metastatic brain tumor requiring treatment (e.g.,
radiotherapy or steroid therapy), a high risk of hemorrhage risk
(e.g., requirement for anticoagulant and antiplatelet therapy), a
history of active hemoptysis (volume ≥2.5 ml), tumor invasion to
the great vessels and cavity lesions, clinically significant
cardiovascular disease, uncontrolled hypertension (regardless of
hypotensive drug use), and a judgment by the attending physician
of inadequacy to participate safely in the study. 

The study was conducted in accordance with the ethical
standards established in the 1964 Declaration of Helsinki and its
later amendments. The study was approved by the institutional
review board of each study site, and all patients participating in the
study provided written informed consent before enrollment. This
study was registered with the University Hospital Medical
Information Network (UMIN) in Japan (number UMIN 000011095).

Study treatment. Eligible patients were treated with up to 4 cycles
of carboplatin at a dose calculated to produce an area under the
curve of 5 mg/ml/min, pemetrexed at a dose of 500 mg/m2, and
bevacizumab at a dose of 15 mg/kg; all drugs were administered on
day 1 of a 21-day cycle. Patients without disease progression during
the induction phase were eligible to continue bevacizumab at a dose
of 15 mg/kg administered on day 1 of a 21-day cycle until disease
progression, death, intolerable toxicity, or consent withdrawal
occurred. During the induction phase, all patients received folic acid
and vitamin B12 supplements until 3 weeks after the last dose of
pemetrexed administration.

Efficacy and safety assessments. Following a baseline evaluation,
the tumor status was evaluated every 6 weeks during the first 24
weeks and then every 12 weeks until study treatment termination.
The ORR was assessed from computed tomography and magnetic
resonance imaging findings in accordance with RECIST 1.0.
Adverse events (AEs) were monitored every 1 or 2 weeks during
study treatment and graded according to the National Cancer
Institute (NCI)-Common Terminology Criteria for Adverse Events
version 3.0.

Statistical analysis. The primary endpoint of this study was the
ORR, which was estimated as the confirmed response [complete
response + partial response (CR+PR)]. The secondary endpoints
included safety, PFS, and OS. Our previous study of elderly
patients (8) reported a response rate of approximately 30% for
carboplatin plus pemetrexed, and previous phase III studies of
bevacizumab plus platinum-doublet chemotherapy reported
response rates approximately 20% higher than those achieved with
platinum-doublet chemotherapy alone (10, 11). Based on a Simon’s
2-stage design (14), a sample size of 42 was estimated to
accomplish a power of ≥80% with a 1-sided alpha=0.05, with a
threshold and expected value of 30% and 50%, respectively.
Survival estimations were calculated using the Kaplan–Meier
method. PFS was defined from the time of registration to the time
of the first documented disease progression or mortality. OS was
defined from the time of registration to the time of mortality from
any cause.
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Results
Patient characteristics. A total of 12 patients were enrolled
in this study from June 2013 to July 2017.

Despite a 1-year extension of the enrollment period, the
patient accrual rate remained low and the study was
terminated. Table I summarizes the baseline characteristics
of the 12 patients. The median age was 80 (range=75-83
years) years, and 8 patients (67%) were female. All patients
had an adenocarcinoma histology, and 4 patients harbored
EGFR mutations (exon 19 del, 2 patients; L858R, 2
patients). Two patients with EGFR mutation-positive disease
had previously received EGFR-TKI therapy. No patients
harbored an ALK translocation.

Treatment delivery. A median of 4 (range=3-4 cycles)
chemotherapy cycles were administered during the induction
phase. Eleven patients (92%) were able to complete the
induction phase, whereas 1 patient requested the termination

of study treatment because of AEs. Two patients required
dose reductions because of non-hematologic AEs. In
addition, 2 of the 11 patients were deemed ineligible for the
maintenance phase because of bevacizumab-related AEs
(sustained proteinuria and diverticulitis). Nine patients (75%)
initiated bevacizumab maintenance therapy and received a
median of 4 (range=1-11 cycles) cycles. The following
reasons were cited for the discontinuation of bevacizumab
maintenance therapy: bevacizumab-related-toxicity, 3
patients; disease progression, 6 patients.

Efficacy. Among the 12 evaluable patients, none achieved a
CR, 7 achieved a PR, and 5 achieved stable disease (SD).
The ORR was 58%, and the disease control rate (DCR;
CR+PR+SD) was 100% (Table II). Four patients remained
alive at a median follow-up of 22.9 (range=6.0-43.3 months)
months. The median PFS was 8.4 months [95% confidence
interval (CI)=4.4-10.5, Figure 1] and the median OS was
33.9 months (95% CI=13.2-43.3; Figure 2).
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Figure 1. Kaplan–Meier analysis of progression-free survival. The
median progression-free survival duration was 8.4 months (95%
confidence interval=4.4-10.5 months).

Figure 2. Kaplan–Meier analysis of overall survival. The median overall
survival duration was 33.9 months (95% confidence interval=13.2-43.3
months).

Table I. Patient characteristics.

Number of patients                                                              12
Gender                                                                                    
  Male/Female                                                                     4/8
Median age, years (range)                                            80 (75-83)
Performance status                                                                 
  0/1                                                                                     8/4
Histology                                                                                
  Ad                                                                                      12
Stage                                                                                      
  IIIA/IIIB/IV/Relapse after surgery                               1/0/9/2
EGFR mutation status                                                           
  Exon 19/Exon 21                                                              2/2
  Wild type                                                                            8
Prior therapy                                                                          
  Pleurodesis                                                                         1
  γ-knife                                                                                1
  EGFR-TKI (gefitinib)                                                        2

Ad: Adenocarcinoma; EGFR: epidermal growth factor receptor.

Table II. Efficacy (n=12).

                                                                                    n (%)

Complete response                                                    0 (0.0)
Partial response                                                         7 (58)
Stable disease                                                            5 (42)
Progressive disease                                                   0 (0.0)
Response rate (%)                                                    58
Disease control rate (%)                                        100



Safety. AEs were assessed in all 12 patients. The profiles
of major hematologic and non-hematologic AEs are
summarized in Table III. Grade ≥3 hematologic AEs
observed in this study included neutropenia (67%), anemia
(42%), thrombocytopenia (25%), and leukopenia (25%).
Grade 4 neutropenia was observed in 2 patients; however, no
patients required granulocyte colony-stimulating factor (G-
CSF) administration. Grade 3 non-hematologic AEs observed
in this study included febrile neutropenia (FN) (8%),
hypertension (8%), hyponatremia (8%), hypokalemia (17%),
elevated alanine aminotransferase levels (8%), and
diverticulitis (8%). Two patients required carboplatin dose
reductions because of AEs (alanine aminotransferase increase
and FN), and 5 patients discontinued the study treatment
because of AEs. The following bevacizumab-related AEs
were most frequently cited as reasons for discontinuation:
proteinuria (17%), colon hemorrhage (8%) and hemosputum
(8%). Serious AEs were not observed during the study
treatment.

Discussion

To our knowledge, this is the first prospective study of a
combination regimen comprising carboplatin and pemetrexed
plus bevacizumab followed by maintenance bevacizumab in a
population of elderly patients (≥75 years) with non-sq
NSCLC. As noted above, however, the study was terminated
because of slow patient accrual, despite extending the
registration period. We took precautions to exclude patients
considered at high risk for bevacizumab use. Therefore, the
poor accrual might be attributable to the smaller than expected
number of fit, elderly patients. Most patients deemed ineligible
for this study had a history of cardiovascular events or
required anticoagulant or antiplatelet therapy.

Elderly patients often present with factors that may affect
treatment outcomes, including age-related decreases in organ
function and frequent comorbidities and concomitant
medication use. A retrospective analysis of the ECOG4599
study found that both grade ≥3 toxicities and treatment-
related deaths were significantly more frequent among
elderly patients (≥70 years), compared with younger patients
(87% vs. 70%, p<0.001 and 6.3% vs. 2.6%, respectively).
Conversely, the AVAiL study observed a similar incidence of
grade ≥3 toxicity among elderly (≥65 years) and younger
patients. The toxicity profiles observed in our study were
consistent with those previous reports. In addition, these
toxicities were generally manageable with supportive care,
and no new toxicities were observed. Approximately half of
the patients in this study ultimately discontinued the study
treatment because of AEs; however, most reasons cited for
discontinuation involved bevacizumab-related toxicities.
Although patients selected were, as much as possible, fit for
bevacizumab therapy, it was difficult to predict the

development of bevacizumab-related toxicities to require
treatment discontinuation. Further investigations are needed
to optimize the selection of patients, and especially elderly
patients, considered fit for chemotherapy and bevacizumab.

Although this study was limited by the small number of
patients, the ORR of 58%, median PFS of 8.6 months, and
median OS of 33.9 months are encouraging. For comparison,
a retrospective analysis of elderly patients in the ECOG4599
study yielded an ORR of 29%, median PFS of 5.9 months,
and median OS of 11.3 months (12). Furthermore, another
phase II study of carboplatin, pemetrexed, and bevacizumab
for elderly patients (≥70 years) yielded an ORR of 50.9%,
median PFS of 7.0 months (95% CI=5.9-10.1), and median
OS of 13.7 months (95%CI=9.4-16.8) (15). Our favorable
survival results may be attributable to the following factors:
i) 4 patients (33%) harbored EGFR mutation, ii) 67% of
patients had a PS of 0, and iii) 91% of patients were
receiving second-line or subsequent chemotherapy.

The PARAMOUNT phase III study demonstrated that the
administration of maintenance pemetrexed following an
induction regimen of pemetrexed plus cisplatin yielded
significantly longer PFS and OS relative to placebo across all
analyzed age subgroups. Furthermore, pemetrexed
maintenance was well tolerated and provided patients with
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Table III. Profile of major adverse events (all cycles).

                                                                      Grade

Adverse event                   G1          G2           G3           G4         G3/4(%)

Hematological                                                                                      
  Leukopenia                      3             5              3              0              25
  Neutropenia                     2             2              4              2              50
  Thrombocytopenia          3             3              3              0              25
  Anemia                             2             3              5              0              42
Non-hematological                                                                               
  Febrile neutropenia          -              -              1              0                8
  Fatigue                             2             2              0              0                0
  Anorexia                          7             2              0              0                0
  Nausea                             3             1              0              0                0
  Constipation                     5             0              0              0                0
  Eruption                           2             2              0              0                0
  AST increase                   5             1              0              0                0
  ALT increase                   1             1              1              0                8
  Alb decrease                    6             4              0              0                0
  Hyponatremia                  0             0              1              0                8
  Cre increase                     4             0              0              0                0
  Hypertension                   0             0              1              0                8
  Proteinuria                       4             2              0              0                0
  Epistaxis                          1             1              0              0                0
  Hemorrhage                     3             1              0              0                0
  Diverticulitis                    0             0              1              0                8

AST: Alanine transaminase; AST: aspartate aminotransferase; Alb:
albumin; Cre: creatinine.



better QOL (16, 17). Consequently, the administration of
maintenance pemetrexed monotherapy after pemetrexed plus
cisplatin induction therapy is currently considered as standard
treatment option for advanced non-sq NSCLC. However, the
role of maintenance therapy remained unclear in elderly
patients with NSCLC. We previously reported encouraging
efficacy and safety outcomes with a combination of carboplatin
plus pemetrexed in fit elderly patients (≥75 years) with non-sq
NSCLC (8). Additionally, Tamiya et al. reported similar results
from a phase II study of carboplatin plus pemetrexed for
elderly patients with non-sq NSCLC (9). These results support
the usefulness of carboplatin plus pemetrexed for fit elderly
patients (≥75 years). Currently, a randomized phase III study
to compare carboplatin plus pemetrexed followed by
pemetrexed maintenance therapy with docetaxel monotherapy
in fit elderly patients is ongoing in Japan, and the results of this
trial may establish carboplatin plus pemetrexed as a first-line
chemotherapy option for elderly patients with non-sq NSCLC.

In this study, pemetrexed for maintenance therapy was not
administered because no previous study had directly
investigated the effects of carboplatin plus pemetrexed followed
by maintenance pemetrexed on OS. Furthermore, the efficacy
and safety of a combination of pemetrexed and bevacizumab
for maintenance therapy remained unclear when our study was
initiated. Therefore, bevacizumab monotherapy for maintenance
was administered in this study. In a recent meta-analysis, Zhang
et al. found that single-agent maintenance therapy significantly
improved OS relative to placebo in elderly patients, whereas a
combination maintenance therapy regimen yielded no survival
benefits when compared with single agent maintenance (18).
Although our study included a small sample size, the efficacy
outcome was similar to those of previous studies (10, 15).
Therefore, we consider carboplatin and pemetrexed plus
bevacizumab followed by bevacizumab maintenance to be a
favorable candidate for the further development of treatments
for elderly patients (≥75 years).

In conclusion, carboplatin and pemetrexed plus
bevacizumab followed by maintenance bevacizumab was
well tolerated by elderly patients (≥75 years) and yielded
encouraging results in terms of efficacy. Although the study
was limited by a small sample size, our data provided
important information to support an investigation of optimal
chemotherapies for elderly patients with non-sq NSCLC.
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