
Abstract. Background/Aim: Continuation maintenance
therapy is standard for advanced nonsquamous non-small
cell lung cancer; however, the optimal maintenance strategy
has yet to be determined. Patients and Methods: Patients
without disease progression after four cycles of carboplatin
(CBDCA)+ pemetrexed (PEM)+ bevacizumab (BEV) were
randomized to maintenance therapy with BEV, PEM, or
BEV+PEM. The primary endpoint was 1-year progression-
free survival (PFS) rate. Results: Of the 90 patients
enrolled, 64 were randomly assigned to maintenance
therapy. The 1-year PFS rate was 9.1% in the BEV arm,
19.1% in the PEM arm, and 19.1% in the BEV+PEM arm.
The median PFS and overall survival (OS) were 4.0 and
43.1 months in the BEV arm, 4.5 and 32.0 months in the
PEM arm, and 6.4 and 41.8 months in the BEV+PEM arm.
Conclusion: The median PFS was numerically better in the

BEV+PEM arm, but the median OS was not significantly
different among the three arms.

Platinum-based chemotherapy provides survival benefits and
better quality of life than palliative care alone as treatment for
advanced non-small cell lung cancer (NSCLC) (1, 2).
Pemetrexed (PEM), a multitargeted antifolate, demonstrated
efficacy in combination with platinum agents for nonsquamous
NSCLC (3). Furthermore, PEM as a maintenance therapy after
platinum-based induction chemotherapy significantly improved
survival compared with placebo in both continuation and
switch maintenance settings (4, 5). 

Bevacizumab (BEV) is another option for maintenance
therapy. Combination chemotherapy of carboplatin
(CBDCA), paclitaxel (PTX), and BEV followed by BEV
maintenance (CPB) significantly improved the overall
survival (OS) compared with CBDCA+PTX alone in patients
with advanced nonsquamous NSCLC (6). A subsequent
phase III study comparing CPB with CBDCA+PEM+BEV
followed by BEV+PEM demonstrated similar efficacy and
better tolerability for the latter arm (7). In addition,
maintenance therapy using BEV+PEM significantly
improved progression-free survival (PFS) compared with
BEV alone after induction chemotherapy with cisplatin
(CDDP)+PEM+BEV (8). Thus, three maintenance therapies,
BEV alone, PEM alone, or BEV+PEM, after platinum-based

2981

Correspondence to: Young Hak Kim, MD, Ph.D., Department of
Respiratory Medicine, Graduate School of Medicine, Kyoto
University, 54 Shogoin-Kawaharamachi, Sakyo-Ku, 606-8507
Kyoto, Japan. Tel: +81 757513830, Fax: +81 757514643, e-mail:
ekim@kuhp.kyoto-u.ac.jp

Key Words: Maintenance therapy, nonsquamous non-small cell lung
cancer, pemetrexed, bevacizumab, bevacizumab+pemetrexed.

ANTICANCER RESEARCH 40: 2981-2987 (2020)
doi:10.21873/anticanres.14278

A Randomized Phase II Study of Maintenance Bevacizumab,
Pemetrexed or Bevacizumab Plus Pemetrexed for 

Advanced Non-squamous Non-small Cell Lung Cancer
HIRONORI YOSHIDA1, YOUNG HAK KIM1, YUICHI SAKAMORI2, HIROKI NAGAI2, HIROAKI OZASA1,

TOSHIHIKO KANEDA3,4, HIROSHIGE YOSHIOKA3,5, HIROAKI NAKAGAWA6, KEISUKE TOMII7, 
ASUKA OKADA8,9, KENICHI YOSHIMURA10, MASATAKA HIRABAYASHI1 and TOYOHIRO HIRAI1

1Department of Respiratory Medicine, Graduate School of Medicine, Kyoto University, Kyoto, Japan;
2Department of Therapeutic Oncology, Graduate School of Medicine, Kyoto University, Kyoto, Japan;

3Department of Thoracic Oncology, Kansai Medical University Hospital, Hirakata, Japan;
4Department of Respiratory Medicine, Kobe City Medical Center West Hospital, Kobe, Japan;

5Department of Respiratory Medicine, Kurashiki Central Hospital, Kurashiki, Japan;
6Division of Respiratory Medicine, Department of Internal Medicine, 

Shiga University of Medical Science, Shiga, Japan;
7Department of Respiratory Medicine, Kobe City Medical Center General Hospital, Kobe, Japan;

8Department of Respiratory Medicine, Saiseikai Suita Hospital, Suita, Japan;
9Department of Medical Oncology, Osaka City General Hospital, Osaka, Japan;

10Center for Integrated Medical Research, Hiroshima University Hospital, Hiroshima University, Hiroshima, Japan;
11Department of Respiratory Medicine, Hyogo Prefectural Amagasaki General Medical Center, Amagasaki, Japan



induction chemotherapy are currently available for
nonsquamous NSCLC patients in clinical practice; however,
the optimal maintenance strategy has yet to be determined. 

For these reasons, we conducted a phase II study
comparing BEV alone, PEM alone, and BEV+PEM following
four cycles of induction chemotherapy with CBDCA+
PEM+BEV in patients with advanced nonsquamous NSCLC.

Patients and Methods

Patient selection. Eligible patients had pathologically confirmed
nonsquamous NSCLC with locally advanced stage IIIB, metastatic
stage IV, or recurrent disease. Each patient was required to meet the
following criteria: no prior chemotherapy; age 20-74 years; Eastern
Cooperative Oncology Group (ECOG) performance status (PS) of
0 or 1; measurable lesions, and sufficient hematological, hepatic,
and renal functions. Patients with active infection, uncontrollable
diabetes mellitus or hypertension, severe cardiac condition,
uncontrolled brain metastasis, intestinal bleeding, a history of major
hemoptysis (≥2.5 ml red blood per episode), thrombotic or
hemorrhagic disorder before registration, cavity lung lesions, tumors
invading or abutting major blood vessels, myocardial infarction or
cerebral infarction within 6 weeks, interstitial pneumonia or active
lung fibrosis, effusion requiring drainage, recent major surgery
within 4 weeks, palliative radiotherapy outside the thorax within 2
weeks or inside the thorax within 4 weeks before treatment, or
active concomitant malignancy were excluded. After induction
therapy, patients had to meet the following criteria for random
assignment to maintenance therapy: completion of the defined
induction therapy, no progressive disease [complete response (CR),
partial response (PR), or stable disease (SD)] within 42 days from
the start of the fourth cycle of prior chemotherapy, ECOG PS of 0
or 1, sufficient hematological, hepatic, and renal functions, and no
pulmonary or other organ hemorrhage of grade 1 or less. The study
protocol was approved by each participating institution’s ethics
review board. All patients provided written informed consent before
treatment (Clinical trial registration: UMIN000006620). 

Study design and treatment. Induction treatment, consisting of
CBDCA (area under the curve of 6), PEM (500 mg/m2), and BEV
(15 mg/kg) on day 1, was initiated within 14 days from registration.
Induction treatment was continued every three weeks for up to four
cycles until disease progression or intolerable toxicities were
observed. Patients who met the criteria were then randomly assigned
at a 1:1:1 ratio to maintenance therapy with BEV (15 mg/kg), PEM
(500 mg/m2), or combination with BEV+PEM. Treatment cycles
were repeated every three weeks until disease progression or
intolerable toxicities were observed. Patients were stratified based
on histology (adenocarcinoma vs. non-adenocarcinoma), the best
response at the randomization (complete or partial response vs.
stable disease), and epidermal growth factor receptor (EGFR)
mutation status (yes vs. no or unknown).

Evaluation of tumor response and toxicity. Tumor response was
evaluated according to the Response Evaluation Criteria in Solid
Tumors (RECIST) version 1.1 (9). Radiographic studies were
performed to assess disease status every two cycles of
chemotherapy for up to 1 year, and every three cycles thereafter.
When the study therapy was discontinued for reasons other than

disease progression, patients were evaluated every six weeks until
disease progression. Post-discontinuation therapy use after
maintenance therapy was at the discretion of the physician. All
patients who received at least one cycle of chemotherapy were
considered assessable for response evaluation.

Toxicity was evaluated based on the Common Terminology
Criteria for Adverse Events, version 4.0. BEV was terminated if
patients had grade 2 or higher hemorrhage or thromboembolic
events, or gastrointestinal perforation. If toxicities persisted and
patients did not meet the criteria for up to 14 and 21 days from the
completion of the previous cycle of chemotherapy in the induction
and maintenance phases, respectively, the study treatment was
terminated. All patients who had received at least one dose of study
treatment were included in the safety analysis.

Statistical analysis. In this multicenter, randomized, phase II study,
the primary endpoint was the 1-year PFS rate in each maintenance
therapy arm. The secondary endpoints were PFS, OS, and safety.
PFS and OS were measured from the randomization and estimated
using the Kaplan–Meier method. Patients who were lost to follow-
up without events were censored at the last follow-up. Based on the
Simon selection design, the number of patients was set to achieve
a statistical power of 83% and 88%, with an expected 1-year PFS
rate of 27.5% in the PEM arm, 30% in the BEV+PEM arm, and a
threshold rate of 15% in the BEV arm. The targeted sample size was
33 in each maintenance group. All analyses were performed using
JMP 14 software (SAS Institute, Cary, NC, USA).

Results

Patient characteristics. Between March 2012 and February
2017, 90 patients were enrolled at 11 medical centers in
Japan (Figure 1). The baseline characteristics are listed in
Table I. The median age was 66 years (range=39-74 years),
31 (34%) patients were female, and 25 (28%) were never
smokers. Adenocarcinoma was the most common histology
(94%). Twenty-six (29%) and 22 (24%) patients had EGFR
mutations and brain metastases, respectively. 

After induction therapy, 64 (71%) patients were randomly
assigned to maintenance therapy: 22 to BEV, 21 to PEM, and
21 to BEV+PEM arms. The baseline characteristics were
balanced among the three arms, but the number of patients with
brain metastasis was smaller in the BEV+PEM arm (Table I). 

Treatment. All eligible patients received induction chemotherapy
(Figure 1). The reasons for induction treatment discontinuation
were disease progression (13 patients), toxicity (8 patients), and
other (5 patients). All randomized patients received maintenance
therapy. The median number of maintenance therapy cycles was
4 (range=2-19) in the BEV arm, 6 (range=2-39) in the PEM arm,
and 4 (range=1-25) in the BEV+PEM arm. Among the
randomized patients, the most common reason for maintenance
treatment discontinuation was disease progression. As of the cut-
off date of August 10th, 2019, all enrolled patients had
discontinued maintenance therapy. This study was terminated
due to slow patient accrual.
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Efficacy. In the induction phase, disease control was
confirmed in 83% of patients (75 of 90), with 51(57%)
patients achieving PR and 24 (27%) having SD. At the cut-
off date, 36 (40%) of 90 patients were alive. The median
follow-up period after randomization was 31.6 [95%
confidence interval (CI)=26.4-37.8] months. The 1-year PFS
rate was 9.1% (95%CI=2.5-27.8) in the BEV arm, 19.1%
(95%CI=7.7-40.0) in the PEM arm, and 19.1% (95%CI=7.7-
40.0) in the BEV+PEM arm (BEV vs. PEM: p=0.35, BEV
vs. BEV+PEM: p=0.35). The median PFS was 4.0
(95%CI=2.8-5.7) months in the BEV arm, 4.5 (95%CI=3.3-
8.4) months in the PEM arm, and 6.4 (95%CI=2.1-8.7)
months in the BEV+PEM arm (BEV vs. PEM: hazard ratio
(HR) 0.62 (95%CI=0.32-1.18); p=0.14, BEV vs. BEV+PEM:
HR 0.61 (95%CI=0.32-1.17); p=0.13) (Figure 2A). The
median OS was 43.1 [95%CI, 16.2-not reached (NR)]
months in the BEV arm, 32.0 (95%CI= 21.3-65.1) months in
the PEM arm, and 41.8 (95%CI=11.8-NR) months in the
BEV+PEM arm [BEV vs. PEM: HR 1.41 (95%CI=0.59-
3.38); p=0.40, BEV vs. BEV+PEM: HR 1.12 (95%CI=0.49-
2.58); p=0.78] (Figure 2B).

Safety. During the induction phase, grade 3 and 4 adverse
events (AEs) were observed in 39% and 11% of patients,

respectively. The most common grade ≥3 AEs (in >5%) were
neutropenia (28%), thrombocytopenia (18%), and anemia
(10%). During the maintenance phase, most AEs reported
were grade 1 or 2 (Table II). Grade ≥3 AEs were observed
in 18% in the BEV arm, 33% in the PEM arm, and 33% in
the BEV+PEM arm. The most common grade ≥3 AEs were
hypertension (18%) in the BEV arm, and neutropenia in both
the PEM (24%) and BEV+PEM arms (19%). AEs leading to
maintenance treatment discontinuation were observed in 6
patients (6 with proteinuria) in the BEV arm, 2 patients (2
with increased creatinine) in the PEM arm, and 6 patients (3
with proteinuria, 1 with increased creatinine, 1 with
stomatitis, and 1 with pneumonia) in the BEV+PEM arm.
There were no treatment-related deaths.

Post-discontinuation therapy. Post-discontinuation therapy is
described in Table III. As of the cut-off date, 22 (100%)
patients in the BEV arm, 20 (95%) in the PEM arm, and 17
(81%) in the BEV+PEM arm had received subsequent post-
discontinuation therapy. Among the EGFR mutation-positive
patients, EGFR-tyrosine kinase inhibitors were administered
to all 8 patients in the BEV arm, 7 of 8 patients in the PEM
arm, and 7 of 8 patients in the BEV+PEM arm. The number
of patients who received immune checkpoint inhibitors was
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Figure 1. Study profile. AE: Adverse event. 



similar among the three arms: 6 in the BEV arm, 6 in the
PEM arm, and 7 in the BEV+PEM arm.

Discussion

Maintenance therapy is a standard treatment for advanced
nonsquamous NSCLC; however, the optimal maintenance
therapy has yet to be determined. In this study, we compared
three maintenance regimens, PEM alone, BEV alone, and
BEV+PEM, in the continuation maintenance setting. The
median PFS was numerically better in the BEV+PEM arm,
but there was no significant difference in terms of the 1-year
PFS rate or OS.

To date, there are reports that the addition of bevacizumab
to single-agent chemotherapy tends to improve PFS in the
second-line or later setting (10-12). In the maintenance setting,
continuation maintenance regimens have been compared in
several clinical trials. Maintenance therapy with BEV+PEM
following induction chemotherapy with CDDP+PEM+BEV
(AVAPERL) (8) or with CBDCA+PEM+BEV (WJOG5610L)
(13) significantly improved the PFS compared with BEV

alone; however, the OS was not significantly different between
BEV+PEM and BEV alone in both studies. Recently, three
maintenance therapies, BEV alone, PEM alone, and
BEV+PEM, following induction chemotherapy with CBDCA+
PTX+BEV were directly compared in the switch maintenance
setting (ECOG-ACRIN 5508). Although maintenance therapy
with BEV+PEM resulted in a significantly longer PFS than that
with BEV alone or PEM alone, there was no significant OS
difference among the three arms (14). 

The impact of post-progression survival may explain these
improvements in PFS but not in OS (15). Although details
were not disclosed in the ECOG-ACRIN 5508 study, more
than 70% and 80% of the patients received post-
discontinuation therapy in the AVAPERL and WJOG5610L
studies, respectively. Similarly, in our study, more than 80%
of the patients received post-discontinuation therapy. These
high rates of salvage treatment may have influenced the OS
results, including in our study.

With the recent advent of immune checkpoint inhibitors
(ICI), the combination of ICI with platinum-based
chemotherapy has become the new standard treatment for
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Table I. Patient characteristics.

                                                                            All patients (N=90)            BEV arm (N=22)           PEM arm (N=21)            BEV+PEM arm (N=21)
                                                                                                                                                                                                                             
Median age (range), years                                         66 (39-74)                         66 (40-74)                      65 (55-74)                             67 (39-73)
Gender                                                                                                                                                                                                                 
  Male                                                                                59                                       14                                    12                                          14
  Female                                                                            31                                        8                                      9                                            7
PS                                                                                                                                                                                                                         
  0                                                                                      60                                       13                                    16                                          18
  1                                                                                      30                                        9                                      5                                            3
Disease stage                                                                                                                                                                                                       
  IIIB                                                                                  4                                         1                                      1                                            1
  IV                                                                                    83                                       19                                    20                                          20
  Recurrent                                                                         3                                         2                                      0                                            0
Histology                                                                                                                                                                                                             
  Adenocarcinoma                                                            85                                       21                                    21                                          19
  Large cell                                                                         3                                         1                                      0                                            1
  NSCLC, NOS                                                                  2                                         0                                      0                                            1
Smoking status                                                                                                                                                                                                    
  Never                                                                              25                                        7                                     10                                           5
  Ever or current                                                               65                                       15                                    11                                          16
EGFR mutation                                                                                                                                                                                                   
  No                                                                                   64                                       14                                    13                                          13
  Yes                                                                                  26                                        8                                      8                                            8
  L858R or 19 deletion                                                     25                                        8                                      7                                            8
  Other                                                                                1                                         0                                      1                                            0
Brain metastases                                                                                                                                                                                                 
  Yes                                                                                  22                                        7                                      5                                            2
  No                                                                                   68                                       15                                    16                                          19
Best tumor response to induction therapy
  Complete or partial response                                          -                                        15                                    15                                          15
  Stable disease                                                                  -                                         7                                      6                                            6

BEV: Bevacizumab; PEM: pemetrexed; PS: performance status; NSCLC: non-small cell lung cancer; NOS: not otherwise specified.



NSCLC in the first-line setting, and continuation
maintenance either with PEM alone or BEV alone in
combination with ICI is standard for patients with
nonsquamous NSCLC (16, 17). Maintenance therapy with

BEV+PEM in combination with ICI may be more promising
because several preclinical studies have suggested that BEV
(18, 19) and PEM (20) affect the immune system through
different mechanisms in the tumor microenvironment,
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Figure 2. Kaplan-Meier curves for progression-free survival (A) and overall survival (B) measured after randomization. HR: Hazard ratio; CI:
confidence interval; BEV: bevacizumab; PEM: pemetrexed; NR: not reached.

Table II. Adverse events.

                                                                BEV arm (n=22)                                            PEM arm (n=21)                                BEV+PEM arm (n=21)

                                                   Gr 1 or 2                    Gr 3 or 4                      Gr 1 or 2                     Gr 3 or 4                 Gr 1 or 2               Gr 3 or 4

                                                 n               %               n                %                n                 %                n              %             n              %            n           %

Leukopenia                               4              18              0                 0                  8                38                2              10             8             38            3          14
Neutropenia                              3              14              0                 0                  5                24                5              24             7             33            4          19
Anemia                                   10              45              0                 0                11                52                0               0            11             52            0            0
Thrombocytopenia                   4              18              0                 0                  4                19                1               5              7             33            0            0
Creatinine                                 4              18              0                 0                10                48                0               0              7             33            0            0
AST                                          6              27              0                 0                15                71                0               0            13             62            0            0
ALT                                           2                9               0                 0                  8                38                0               0            10             48            0            0
Febrile neutropenia                  0                0               0                 0                  0                  0                0               0              0               0            0            0
Proteinuria                              13              59              0                 0                  3                13                0               0              9             43            0            0
Fatigue                                      5              23              0                 0                  7                33                0               0            12             57            0            0
Nausea                                      1                5               0                 0                  6                29                0               0              6             29            0            0
Vomiting                                   0                0               0                 0                  1                  5                0               0              2             10            0            0
Edema                                       0                0               0                 0                  3                14                0               0              0               0            0            0
Neuropathy, sensory                3              14              0                 0                  1                  5                0               0              1               5            0            0
Mucositis                                  1                5               0                 0                  5                24                0               0              4             19            0            0
Anorexia                                   2                9               0                 0                  1                  5                0               0              9             43            1            5
Diarrhea                                    1                5               0                 0                  1                  5                0               0              2             10            0            0
Constipation                             3              14              0                 0                  4                19                0               0              0               0            0            0
Rash                                          2                9               0                 0                  1                  5                0               0              2             10            0            0
Thromboembolic event            0                0               0                 0                  0                  0                1               5              0               0            0            0
Hypertension                            6              27              4               18                  5                24                1               5              7             33            0            0
Epistaxis                                   4              18              0                 0                  2                10                0               0              5             24            0            0
Pneumonitis                              0                0               0                 0                  0                  0                0               0              0               0            1            5

BEV: Bevacizumab; PEM: pemetrexed; AST: aspartate aminotransferase; ALT: alanine aminotransferase.



resulting in anti-tumor immune response leading to clinical
efficacy. Further studies are warranted to determine the
maintenance strategy in the ICI era. 

Conclusion

This was the first study comparing three continuation
maintenance strategies for nonsquamous NSCLC patients
following CBDCA+PEM+BEV. The median PFS was
numerically better in the BEV+PEM arm, but the median OS
was not significantly different among the three arms.
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