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Abstract: Bevacizumab plus chemotherapy was approved by the US Food and Drug
Administration (FDA) as a first-line treatment for advanced nonsquamous, non-small-cell
lung cancer (NSCLC) in 2006. This study retrospectively compared the efficacy of bevaci-
zumab plus chemotherapy with chemotherapy alone as the first-line and second-line treatment
as well as the maintenance treatment for advanced NSCLC patients. A total of 1,352 patients
were included and we analyzed the efficacy evaluation according to the criteria of the Response
Evaluation Criteria In Solid Tumors (RECIST), survival, and adverse reactions. The data showed
that for bevacizumab plus chemotherapy as the first-line treatment, the median progression-free
survival (mPFS) and median overall survival (mOS) were 11.5 and 17.0 months, respectively,
compared to 7.0 and 14 months, respectively, in patients who received chemotherapy alone
(P<<0.01). With bevacizumab plus chemotherapy as maintenance treatment, the mPFS and
mOS were 6.0 and 17.4 months, respectively, compared to 3.0 and 15.0 months, respectively,
with chemotherapy alone (P<<0.01). With bevacizumab plus chemotherapy as the second-line
treatment, the mPFS was 3.0 months compared to only 2.0 months with chemotherapy alone
(P<<0.01). The overall responses to the different regimens showed that the remission rate with
bevacizumab plus chemotherapy was higher than that with chemotherapy alone (31.8% vs
25.5%, P<<0.05), although there was no statistical difference in the disease control rate with
either first- or second-line treatment. In conclusion, chemotherapy plus bevacizumab as the
first-line and maintenance treatment, led to better curative rates and tolerable adverse reactions
compared with chemotherapy alone in advanced NSCLC patients. Bevacizumab combined with
cytotoxic drugs was suitable as the second-line treatment for such patients.

Keywords: non-small-cell lung cancer, bevacizumab, treatment efficacy, first-line treatment,

second-line treatment, maintenance treatment

Introduction

Non-small-cell lung cancer (NSCLC) is one of the most commonly diagnosed solid
tumors and the most common cause of cancer-related deaths in the world."» NSCLC is
mostly diagnosed at advanced stages (IIIB or IV) of the disease, making curable surgery
rarely attainable, and leading to a poor prognosis.** NSCLC patients are subjected to
standard first-line chemotherapy with or without radiotherapy.’”’ Fortunately, the recent
discovery of targeted therapy against an epidermal growth factor receptor (EGFR)
mutation, the echinoderm microtubule-like protein 4-anaplastic lymphoma kinase
(EML4-ALK), and angiogenesis opened a whole new chapter for clinical control of
advanced NSCLC. To date, at least two Phase III clinical trials have demonstrated the
efficacy of EGFR tyrosine kinase inhibitor (TKI) with platinum-doublet chemotherapy
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as a first-line treatment for NSCLC patients with EGFR
mutation,®® and the efficacy and safety of crizotinib, which
targets ALK, was also tested in NSCLC patients through a
series of clinical trials named PROFILE.'*"* These targeted
therapy regimens focus on £GFR mutation; however, a
previous study including 1,482 patients from seven Asian
countries demonstrated that the EGFR mutation rate was
51.4%'" and the prevalence of ALK rearrangements was
between 3.3% and 11.6% in the Chinese patients,'>'” a range
which is similar to that observed in other Asian patients.'®!?
Thus, identification and development of other targeted thera-
peutic strategies, such as those against angiogenesis, could
lead to better control of advanced NSCLC. For example,
a previous meta-analysis revealed that treatment with the
angiogenesis inhibitor bevacizumab together with the first-
line platinum-based chemotherapy was able to significantly
prolong the overall survival (OS) and progression-free
survival (PFS) of patients with advanced NSCLC.? In the
current study, we retrospectively assessed the efficacy of anti-
angiogenesis therapy with bevacizumab vs chemotherapy
alone in advanced NSCLC patients. We reviewed the clinical

outcomes, such as clinical efficacy rate, short-term effects,
and long-term survival, of advanced NSCLC patients who
received chemotherapy plus bevacizumab vs those who
received chemotherapy alone. Our findings are expected
to facilitate future optimization of such treatments for indi-
vidual patients.

Patients and methods

Patients

In this study, we retrospectively collected and analyzed the
data of 1,352 patients with advanced NSCLC who were
treated in Shandong Cancer Hospital and Institute between
January 2012 and October 2014. All patients were diagnosed
with advanced NSCLC according to the lung cancer tumor
node metastasis (TNM) system?! and were not suitable for
surgical resection of cancerous lesions. The patients received
chemotherapy, chemotherapy plus bevacizumab, or sup-
portive care (Figure 1). Chemotherapy included paclitaxel,
docetaxel, pemetrexed, gemcitabine, vinorelbine, or one of
these combinations with platinum as the first-line, second-
line, or maintenance therapy.

1,352 NSCLC patients

1,049 patients 235 patients 68 patients
chemotherapy chemotherapy plus Bev supportive care
—
40 36
v
76 patients received the maintenance treatment
57 patients n 19 patients
chemotherapy chemotherapy plus Bev
367 76
> v
87 534 patients received the second-line treatment I: 4

v v | v v
642 patients [ I 1 112 patients 64 patients
no further 381 patients 129 patients 24 patients no further no further
treatment chemotherapy || chemotherapy plus Bev || supportive care treatment treatment

[ ]
v A y y
Follow-up as of April 23, 2015 Follow-up as of May 13, 2015 Follow-up as of April 19, 2015 Follow-up as of Nov 29, 2014
642 deaths 532 deaths 112 deaths 64 deaths
Median follow-up, 17 mo Median follow-up, 18 mo Median follow-up, 18 mo Median follow-up, 16 mo

Figure | lllustration of patient treatment.

Notes: Patients received chemotherapy alone, chemotherapy plus bevacizumab, or supportive care. Chemotherapy included paclitaxel, docetaxel, pemetrexed, gemcitabine,
or vinorelbine, or one of these combinations with platinum as the first-line, second-line, or maintenance therapy.

Abbreviations: NSCLC, non-small-cell lung cancer; Bev, bevacizumab; mo, months.
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This study was approved by the ethics committee of Shan-
dong Cancer Hospital and Institute. Patient records/informa-
tion were anonymized and deidentified prior to analysis, and
all patients or their guardians signed an informed consent
form before participation in this study.

Evaluation of treatment responses

The treatment responses were recorded based on the
Response Evaluation Criteria In Solid Tumors (RECIST)
1.1 guidelines for complete response (CR), partial response
(PR), stable disease (SD), or progression of disease (PD).
CR and PR together were then defined as the remission rate
(RR), whereas CR, PR, and SD together were defined as the
disease control rate (DCR).

Follow-up of patients

All patients were followed-up regularly, ie, every month for
the first 3 months, every 3 months for the first year, and every
6 months thereafter. The last follow-up was conducted in
May 2015. Survival data were collected based on the verifica-
tion of the vital status of the patients. OS was defined as the
time from the date of receiving the first-line chemotherapy
to death or last follow-up, whereas PFS was defined as the

time from the date of receiving the first-line treatment to
disease progression or death.

Statistics analysis

All statistical analyses were performed using the Statisti-
cal Package for the Social Sciences version 17.0 software
(SPSS Inc., Chicago, IL, USA). Rates were compared using
the y? test. Fisher’s exact test was performed to analyze cat-
egorical variables. The Cox regression model was used to
identify independent prognostic factors for patient outcomes
in NSCLC, and the median progression-free survival (mPFS)
and median overall survival (mOS) were calculated using
the Kaplan—Meier curves and statistically analyzed using the
log-rank test. A two-sided P-value =0.05 was considered to
be statistically significant.

Results

Patient characteristics

The patient characteristics are shown in Table 1. Among
the 1,352 patients included in the study, with age ranging
between 27 and 88 years (median age, 57 years), 787 were
male and 565 were female patients; of which, 1,208 cases
were adenocarcinoma and 144 cases were other pathological

Table | Clinicopathological characteristics of patients with different therapeutic regimens

Characteristics Overall F-A F-B F-C S-A S-B S-C M-A M-B
(n=1,352) (n=1,049) (n=235) (n=68) (n=381) (n=129) (n=24) (n=57) (n=19)

Age (years)*

Median 57 57 57 6l 56 55 63 57 57

Range 27-88 27-88 30-82 52-81 35-80 27-81 51-81 32-75 32-69
Sex, n (%)*

Female 565 (41.8) 429 (40.9) 100 (42.6) 36 (52.9) 178 (46.7) 69 (53.5) 7(29.2) 30 (52.6) 11 (57.9)

Male 787 (58.2) 620 (59.1) 135 (57.4) 32(47.1) 203 (53.3) 60 (46.5) 17 (70.8) 27 (47.4) 8 (42.1)
Histologic type, n (%)*

Adenocarcinoma 1,208 (89.3) 941 (89.4) 215(91.5) 52(765) 310(81.4) 108(83.7) 20(83.3) 51 (89.5) 17(89.5)

Other 144 (10.7) 108 (10.6) 20 (8.5) 16 (23.5) 71 (18.6) 21 (16.3) 4 (l6.7) 6 (10.5) 2 (10.5)
Site of metastases, n (%)*

Lung 561 (41.5) 422 (40.2) 100 (42.6) 39(57.4) 201 (52.8) 73 (56.6) 12 (50.0) 42(73.7) 15(78.9)

Bone 476 (35.2) 364 (34.7) 84 (35.7) 28 (41.2) 129 (33.9) 61 (47.3) 9 (42.6) 18 (31.6) 9 (474)

Brain 411 (30.4) 304 (29.0) 77 (32.7) 30 (44.1) 102 (26.8)  35(27.1) 10 (41.7)  12(21.1) 3(I5.8)

Liver 247 (18.3) 210 (20.0) 29 (12.3) 8(11.8) 62 (16.3) 8(6.2) 2 (83) 9 (15.8) 1(5.3)

Pleura 172 (12.7) 153 (14.6) 17 (7.2) 2(29) 42 (11.0) 5(3.9) | (4.2) 3(5.3) 0
Disease stage, n (%)*

1B 128 (9.5) 109 (10.4) 19 (8.1) 0 0 0 0 0 0

v 1,224 (90.5) 940 (89.6) 216 (91.9) 68 (100) 381 (100) 129 (100) 24 (100) 57 (100) 19 (100)
Surgery, n (%)*

Yes 3(0.2) 2(0.2) | (0.4) 0 1 (0.3) 1 (0.8) 0 0 1(5.3)

No 1,349 (99.8) 1,047 (99.8) 234 (99.6) 68 (100)  380(99.7) 128(99.2) 24 (100) 57 (100) 18 (94.7)
Radiotherapy, n (%)*

Yes 395 (29.2) 279 (26.6) 86 (36.6) 0 23 (6.0) 7(54) 0 0 0

No 957 (70.8) 770 (73.4) 149 (63.4) 68 (100)  358(94.0) 122(94.6) 24 (100) 57 (100) 19 (100)

Note: *P>0.05 for comparing groups A, B, and C in each subgroup.

Abbreviations: F, first-line treatment; S, second-line treatment; M, maintenance treatment; A, patients who were treated with chemotherapy without bevacizumab;
B, patients who were treated with chemotherapy with bevacizumab; C, patients who were treated with supportive care.
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subtypes. All patients were diagnosed with advanced
NSCLC, and the most common metastatic sites were lungs
(41.5%), bone (35.2%), brain (30.4%), and liver (18.3%).
According to the treatment regimens, we divided the
patients into eight groups for receiving the first-line,
second-line, and maintenance treatments (Table 1 and
Figure 1). The patients treated with chemotherapy alone
as the first-line treatment are the F-A group; treated with
chemotherapy plus bevacizumab as the first-line treatment
the F-B group; treated with supportive care only as the first-
line treatment the F-C group; treated with chemotherapy
alone as the second-line treatment the S-A group; treated
with chemotherapy plus bevacizumab as the second-line
treatment the S-B group; treated with supportive care only
as the second-line treatment the S-C group; treated with
chemotherapy alone as the maintenance treatment the
M-A group; and patients treated with chemotherapy plus
bevacizumab as the maintenance treatment are the M-B
group. Cox multivariate regression analysis showed that age
(P=0.015 and P=0.036) and performance status (P<<0.01
and P<<0.01) were independent predictors for OS and PFS,
respectively (Table 2).

Toxicity and feasibility of treatment

No grade 3/4 adverse reactions were observed among the
different treatment regimens, even in patients aged 80 years
or older. Grade 2 adverse reactions are described in Table 3.
In brief, only the incidence of neutropenia, observed in the
group receiving chemotherapy regimen as the first-line treat-
ment, was significantly higher than in the group receiving
bevacizumab treatment (P<<0.05). The adverse reactions
associated with bevacizumab, such as hypertension, protei-
nuria, hemoptysis, and epistaxis, were rare and rated only
as grade 2 reactions.

Table 2 Multivariate analysis of OS and PFS

Parameter HR 95% CI P-value
PFS (N=1,352
Sex .11 0.774-1.870 0.67
Age 0.68 0.649-1.397 0.036
Performance status 1.28 0.897-1.829 0.17
Stage of tumor 0.67 1.768-2.618 <0.01
Histologic type 1.42 0.674-1.870 0.65
OS (N=1,352)
Sex 1.17 0.866—1.465 0.43
Age 0.49 0.760—1.467 0.015
Performance status 0.76 0.749-1.618 <0.01
Stage of tumor .11 0.674-1.870 0.087
Histologic type 0.94 0.876—1.175 0.59

Abbreviations: PFS, progression-free survival; OS, overall survival; Cl, confidence
interval; HR, hazards ratio.

Association between the first-line

therapy and survival in all 1,352 patients
We first assessed and compared the survival data for these
patients after the first-line therapy and found that the
mPFS and mOS in the group that received bevacizumab
plus chemotherapy were 11.5 months (95% confidence
interval [CI] 10.7-12.3 months) and 17.0 months (95% CI
15.7-18.3 months), respectively, and these durations were
significantly longer than those achieved with chemotherapy
alone (7.0 months, 95% CI 6.6—7.4 months and 14 months;
95% CI 13.6-14.3 months, respectively; P<<0.01). The
mPFS and mOS with supportive care were only 2.0 months
(95% CI: 1.6-2.4 months) and 4.0 months (95% CI
3.2-4.8 months), respectively. The Kaplan—Meier curves
for the PFS and OS of the different therapeutic groups are
shown in Figure 2.

Association between the second-line

regimen and survival in 534 patients

We further analyzed the curative effects of the second-line
regimens, and the data are shown in Table 4 and Figure 3C.
The overall response to the second-line treatment was higher
in the bevacizumab plus chemotherapy group than in the
chemotherapy only group (31.8% vs 25.5%, P<<0.05), but
the DCR did not differ significantly between the two groups.
The mPFS with bevacizumab plus chemotherapy was
3.0 months (95% CI 2.8-3.2 months), which was higher than
that obtained with chemotherapy alone (2.0 months, 95% CI
1.8-2.1 months; P<<0.01). The mPFS with supportive care
was only 1.5 months (95% CI 1.3—1.6 months).

Association between the maintenance

regimen and survival in 76 patients

The mPFS and mOS of'the group receiving bevacizumab plus
chemotherapy as the maintenance therapy were 6.0 months
(95% CI 4.5-7.4 months) and 17.4 months (95% CI
16.4—18.4 months), respectively, durations which were sta-
tistically longer than those achieved with chemotherapy alone
(3.0 months, 95% CI 2.6-3.4 months and 15.0 months; 95%
CI 14.9-15.1 months, P<<0.01; Figure 3A and B).

Discussion

Clinically, stage II1IB or IV disease or T4N2M0/TanyN3MO0/
TanyNanyM1 disease is considered as advanced-stage
NSCLC, and each condition is associated with metasta-
sis. These patients are usually treated with chemotherapy
and radiation therapy, and more recently with targeted
therapy, which also helps to control the disease progression
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Table 3 Association of adverse reactions with therapeutic regimens

Adverse reaction,

F-A (n=1,049), F-B (n=235), P-value S-A (n=381), S-B (n=129), P-value M-A (n=57), M-B (n=19), P-value

grade 2 n (%) n (%) n (%) n (%) n (%) n (%)
Hematological
Neutropenia 429 (40.9) 66 (28.1) <0.01 143 (37.5) 40 (31.0) >0.05 24 (42.1) 8 (42.1) >0.05
Anemia 125 (11.9) 25 (10.6) >0.05 41 (10.8) 13 (10.0) >0.05 6(10.5) 3 (15.8) >0.05
Thrombocytopenia 251 (23.9) 51 (21.7) >0.05 8l (21.3%) 26 (20.2) >0.05 10(17.5) 3 (15.8) >0.05
Nonhematological
Asthenia 566 (54.0) 108 (46.0) 0.026 185 (48.6) 53 (41.1) >0.05 30 (52.6) 11 (57.9) >0.05
Anorexia 520 (49.6) 115 (48.9) >0.05 162 (42.5) 54 (41.9) >0.05 26 (45.6) 8 (42.1) >0.05
Vomiting 59 (5.6) 14 (6.0) >0.05 20(5.2) 6 (4.7) >0.05 3(5.3) 1 (5.3) >0.05
Diarrhea 55(5.2) 9 (3.8) >0.05 17 (4.5) 5@3.9) >0.05 3(5.3) 2 (10.5) >0.05
Constipation 380 (40.9) 82 (34.9) >0.05 121 (31.8) 40 (31.0) >0.05 11 (19.3) 3 (15.8) >0.05
Rash 58 (5.5) 10 (4.3) >0.05 19 (5.0) 7 (5.4) >0.05 3(5.3) 1 (5.3) >0.05
Weight loss (=3 kg) 77 (7.3) 23 (9.8) >0.05 15(3.9) 53.9) >0.05 12 (21.1) 4 (21.1) >0.05
Bev-associated
Hypertension I (0.1) 2 (0.9) 0 1 (0.8) 0 I (5.3)
Proteinuria I (0.1) 7 (3.0 0 4 3.1 0 2 (10.5)
Hemoptysis 0 | (0.4) 0 0 0 0
Epistaxis 0 3(1.3) 0 1 (0.8) 0 0

Abbreviations: Bev, bevacizumab; F, first-line treatment; S, second-line treatment; M, maintenance treatment; A, patients who were treated with chemotherapy without

bevacizumab; B, patients who were treated with chemotherapy with bevacizumab.

and improve patients’ quality of life. NSCLC often first
metastasizes to the lymph nodes and then leads to distant
metastasis to other organs, such as the brain, bone, or liver.
The underlying mechanism for NSCLC metastasis remains
to be fully determined. A previous study by Fokas et al
reported the mechanism of NSCLC metastasis to the brain and
demonstrated that the whole process is divided into six basic

steps: tumor cell escape from the primary site, dissemination
in the circulation system, adhesion to the vascular wall,
extravasation (penetration of the blood—brain barrier into the
brain parenchyma), interaction with the brain microenviron-
ment, and survival and growth of a secondary tumor.?> Among
these steps, tumor angiogenesis is a critical factor for tumor
cells to establish a metastatic colony in a distant organ,”
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Figure 2 Kaplan—Meier curves for each treatment regimen.
Notes: (A) PFS and (B) OS of 1,352 patients according to the first-line treatment.
Abbreviations: PFS, progression-free survival; OS, overall survival.
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Table 4 Response of patients to second-line treatment

Response  S-A (n=381),n (%) S-B (n=129),n (%) P-value
First therapeutic evaluation
PR 97 (25.5) 41 (31.8) <0.05
CR+PR 97 (25.5) 41 (31.8) <0.05
SD 142 (37.3) 45 (34.9) >0.05
DCR 239 (62.8) 86 (66.7) >0.05
PD 142 (37.2) 43 (33.3) >0.05
Second therapeutic evaluation
PR 80 (21.0) 33 (25.6) >0.05
CR+PR  80(21.0) 33 (25.6) >0.05
SD 84 (22.0) 31 (24.0) >0.05
DCR 164 (43.0) 64 (49.6) >0.05
PD 217 (57.0) 65 (50.4) >0.05

Abbreviations: CR, complete remission; PR, partial remission; SD, stable disease;
PD, progressive disease; DCR, disease control rate; S, second-line treatment;
A, patients who were treated with chemotherapy without bevacizumab; B, patients
who were treated with chemotherapy with bevacizumab.
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which provides a mechanistic basis for anti-angiogenesis
therapy in the treatment of NSCLC with brain metastasis.
Bevacizumab, one of the first agents used for
anti-angiogenesis therapy, is a recombinant, humanized
monoclonal antibody that can block angiogenesis by inhib-
iting vascular endothelial growth factor A (VEGF-A).
Bevacizumab was approved by the US Food and Drug Admin-
istration (FDA) in 2004 for use in treating metastatic colon
cancer?* and in 2006 as a first-line treatment for advanced
nonsquamous cell NSCLC in combination with carboplatin/
paclitaxel chemotherapy.”® The FDA also authorized medi-
cal oncologists to utilize bevacizumab in combination with
a platinum-based doublet regimen as a first-line treatment
for patients with unresectable, locally advanced, recurrent,
or metastatic NSCLC.?2® The addition of bevacizumab to
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Figure 3 Kaplan—Meier estimates of (A) PFS and (B) OS in 76 patients who received maintenance therapy and (C) PFS after second-line treatment in 534 patients.

Abbreviations: PFS, progression-free survival; OS, overall survival.
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carboplatin and paclitaxel for NSCLC treatment was shown
to significantly improve the OS and PFS compared to carbo-
platin/paclitaxel alone in an Eastern Cooperative Oncology
Group (ECOG) Phase III study.” The OS of patients who
received a standard chemotherapy regimen (carboplatin/
paclitaxel alone) was 10.3 months, whereas that among
patients who received a standard chemotherapy regimen
plus bevacizumab was 12.3 months in the E4599 trial.> The
PFS in the patients with nonsquamous cell NSCLC also
was significantly better (4.5 vs 6.2 months), and the PFS in
adenocarcinoma patients was 5 vs 6.6 months. Similar results
were also achieved in another large randomized Phase III
clinical trial (AVAIL).*® In our current study, we found that
bevacizumab in combination with chemotherapy improved
the RR and significantly extended the PFS and OS compared
to those in the control group (chemotherapy alone). Our
study further confirmed the effectiveness of bevacizumab in
combination with chemotherapy for patients with advanced
NSCLC, especially in lung adenocarcinoma patients.

Furthermore, the most common side effect of bevaci-
zumab therapy was bleeding, which is most likely related
to the inhibitory effects on VEGF in the vascular endothe-
lium. For example, Ferrara reported that the maintenance
and survival of immature blood vessels rely on VEGF
expression.’' In addition, proteinuria,*? hypertension,***
and neutropenia®*3® were also considered to be common
adverse reactions. Moreover, other uncommon toxicities,
such as gastrointestinal perforation, have been observed
in the clinical trials of bevacizumab treatment for patients
with NSCLC.?*7 In our current study, we did not observe
any 3/4 grade adverse reactions or cerebrovascular accidents
in any of the 1,352 patients, although we did observe other
adverse reactions associated with bevacizumab therapy,
such as hypertension, proteinuria, hemoptysis, and epistaxis.
The severity of these reactions was only grade 2, and they
could be easily controlled with symptomatic treatment. We
consider that conventional pretreatment, nursing service, and
good psychological aid provided in our study were greatly
beneficial. However, no serious adverse reactions occurred
in these patients after treatment with bevacizumab plus
chemotherapy. Thus, none of our patients required a change
in the therapeutic regimen due to an adverse reaction, sug-
gesting that chemotherapy plus bevacizumab as the first-line
treatment was tolerable.

In addition, previous studies have shown that some
patients choose maintenance treatment after the first-line
chemotherapy, and the AVAPERL trial demonstrated that
bevacizumab/pemetrexed maintenance therapy increased
the PFS from 3.7 months to 7.4 months compared to the

maintenance therapy with bevacizumab alone, although no
significant difference in OS was observed between these two
groups.’ The PRONOUNCE trial reported similar findings.*
Petrioli et al recently reported that maintenance treatment
with bevacizumab and vinorelbine after first-line therapy
with cisplatin, gemcitabine, and bevacizumab resulted in
a better PFS (8.4 months, 95% CI 4.4-10.7 months) and
OS (18.1 months, 95% CI 15.3-20.8 months).*° Our current
retrospective analysis showed that both the PFS and OS of
patients who received chemotherapy plus bevacizumab as
the first-line therapy were better than those who received
chemotherapy alone. Chemotherapy plus bevacizumab
as the maintenance treatment also showed a better PFS
and OS. Furthermore, patients with disease recurrence or
progression after the first-line chemotherapy do need a
second-line treatment. The best therapeutic regimen for the
second-line treatment remains to be determined, and cur-
rently, docetaxel, pemetrexed, and EGFR-TKIs are the main
recommendations.*'* Our present study showed a curative
effect of bevacizumab plus chemotherapy as the second-line
treatment in 534 patients (Table 4). Specifically, the RR was
higher in the bevacizumab plus chemotherapy group com-
pared to the chemotherapy alone group (31.8% vs 25.5%),
but the DCR was not statistically significant in the therapeutic
evaluations of both the first- and second-line treatments. The
mPFS of the group who received bevacizumab plus chemo-
therapy as the second-line treatment was significantly higher
than that of the chemotherapy only group.

Clinical practice points

Anti-angiogenesis therapy was effective in controlling
NSCLC, but the side effects associated with bevacizumab
limit its use. There are few reports on maintenance therapy,
especially in the People’s Republic of China. We found that
chemotherapy plus bevacizumab as the first-line and main-
tenance treatment had a better curative effect and tolerable
adverse reactions compared to chemotherapy alone. Bevaci-
zumab combined with cytotoxic drugs was also found to be
suitable as a second-line treatment. There were no intoler-
able adverse reactions associated with bevacizumab even in
patients with brain metastases. Therefore, bevacizumab was
found to be suitable for advanced NSCLC patients, and the
side effects are not cause for great concern.

Limitations

This study does have some limitations, such as the retrospec-
tive nature of the study in a single hospital; therefore, our
findings need to be verified in a prospective clinical trial
conducted in multiple centers. Future studies should also
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evaluate and associate VEGF2 expression as a surrogate
biomarker for the effectiveness of bevacizumab therapy in
NSCLC patients.

Conclusion

The present study evaluated the efficacy of bevacizumab plus
chemotherapy vs chemotherapy alone in advanced NSCLC
patients and showed that bevacizumab plus chemotherapy as
the first-line and maintenance treatment led to much better
curative effects and tolerable adverse reactions in patients
with advanced NSCLC compared to chemotherapy alone.
Bevacizumab in combination with cytotoxic drugs was also
suitable as the second-line treatment in Chinese NSCLC
patients. Our data further confirmed the results of previous
clinical trials with regard to the efficacy of bevacizumab plus
chemotherapy in NSCLC patients.
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