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ABSTRACT

Objectives: To investigate the efficacy and safety of Bevacizumab (Bev) used in
combination with paclitaxel and carboplatin (PC), compared with PC alone in patients
with advanced non-small-cell lung cancer (NSCLC).

Materials and Methods: We searched the PubMed, EMBASE, Cochrane Central Register
of Controlled Trials and Chinese Biomedical Literature electronic databases, to identify
randomized controlled trials of PC plus Bev versus PC alone for the treatment of NSCLC.
The meta-analysis was performed using Reviewer Manager Version 5.3 software provided
by the Cochrane Collaboration. The primary endpoint was progression-free survival (PFS),
and the secondary endpoints were overall survival (0S), objective response rate (ORR),
the incidence of severe adverse events and treatment-related deaths.

Results: The final analysis included 5 trials with a total of 1486 patients.
Compared with PC alone, the regimen of PC plus Bev resulted in significantly longer
PFS (HR = 0.57; 95% CI = 0.46 to 0.71; p < 0.00001), longer OS (HR = 0.81; 95%
CI = 0.71 to 0.92; p = 0.0009) and higher response rates (RR = 2.06; 95% CI = 1.73
to 2.44; p < 0.00001). However, grade = 3 neutropenia, haemoptysis, hypertension,
proteinuria and bleeding events were more common among patients who received
Bev, and these patients also experienced increased rates of treatment-related death.

Conclusions: Compared with PC alone, the combination of PC with Bev could
prolong PFS, OS and RR for patients with advanced non-squamous NSCLC. However,
this combination could lead to a higher toxicity profile. Therefore, the benefits and risks
should be considered before making treatment decisions.

INTRODUCTION (cisplatin and gemcitabine, cisplatin and docetaxel,
paclitaxel and carboplatin [PC] or paclitaxel and cisplatin).

Non-small-cell lung cancer (NSCLC) is the most No significant difference in overall survival (OS) was

common type of lung cancer and the leading cause
of cancer-related death in the world [1]. Patients with
advanced or metastatic NSCLC have a poor prognosis.
Chemotherapy with doublet platinum-based compounds
is recommended as the first-line treatment for advanced
NSCLC patients, but the treatment benefit is limited
[2, 3]. The Eastern Cooperative Oncology Group (ECOGQG)
conducted a randomized study to compare the efficacy
and safety of four common platinum-based treatments

found. Although these regimens demonstrate modest
progress in terms of outcome, with a median survival
time of approximately 8 months [4], more effective and/or
better tolerated agents for advanced NSCLC are needed.
Given data show that [5] expression of vascular
endothelial growth factor (VEGF) increases during the
development of various tumor types and plays a critical
role in tumor angiogenesis after binding with VEGF
receptor (VEGFR). Bevacizumab (Bev) is a recombinant
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humanized monoclonal antibody that can recognize
VEGFR and block the biological activity of VEGF. Bev
was approved for use in patients with advanced NSCLC
by the U.S. Food and Drug Administration (FDA) [6]. In
Europe, the regimen of Bev plus a platinum-based two-
drug regimen was also approved for first-line treatment in
patients with advanced NSCLC [7].

Increasing numbers of clinical trials have been
conducted with Bev for the treatment of patients with
advanced NSCLC since 2004. However, the benefits and
safety of Bev remain controversial [8, 9]. All the published
meta-analyses [10—12] have compared the efficacy and
toxicity of Bev used in combination with platinum-
based chemotherapy, with those of chemotherapy
alone in patients with advanced NSCLC. The different
combinations of platinum-based chemotherapy, may lead
to significant heterogeneity and different results (complete
remission, partial remission, or stable disease) among
the studies. This heterogeneity stresses the importance
of further assessing specific chemotherapy regimens.
Therefore, the aim of our meta-analysis is to evaluate
the efficacy and safety of PC with or without Bev in
patients with advanced NSCLC by collecting data from
randomized control trials and phase II or III trials. We
have chosen the PC regimen because it is effective and
less toxic than other treatment regimens [4].

MATERIALS AND METHODS

Search strategy

The meta-analysis was performed according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines [13]. A wide search of
the primary electronic databases of interest was conducted,
including PubMed, EMBASE, Cochrane Central Register of
Controlled Trials and the Chinese Biomedical Literature (CBM)
databases. Furthermore, the abstracts and virtual meeting
presentations published in the proceedings of the American
Society of Clinical Oncology (ASCO), American Society
of Hematology (ASH), the European Society for Medical
Oncology (ESMO) and International Association for the Study
of Lung Cancer (IASLC) were also searched. Both published
and unpublished studies were included to minimize publication
bias [14]. The search terms used to identify the related studies
were “bevacizumab,” “‘carboplatin,” “paclitaxel,” “lung,”
“neoplasms,” “randomized controlled trial,” and “RCT.”

All references were scanned and eligible trials were
selected independently by two of the researchers (S.H.
and Y.H.). The search included literature published or
presented up to May 2017.

Inclusion and exclusion criteria

The eligible studies included randomized, parallel
design, or clinical trials comparing PC with or without

Bev (dose: 15 mg/kg) as a first-line therapy for patients
with untreated locally advanced, recurrent or previously
metastatic NSCLC. Studies that were not randomized
clinical trials (RCTs) or were reviews of this topic were
excluded from this meta-analysis.

Data extraction

Using standard data extraction forms, two reviewers
(S.H. and Y.H.) independently extracted data from all the
included studies. We extracted publication information (first
author’s name, publication year, country, study design),
participant characteristics (mean age of participants, gender,
sample size, intervention and comparisons, histology,
primary endpoint), and endpoints (progression-free
survival(PFS), OS objective response rate [ORR], incidence
of Common Toxicity Criteria scale grade 3/4 toxicities and
treatment related mortality). Any differences in opinions
were resolved by a third reviewer (N.W.).

The primary endpoint of this study was PFS,
which was the time between random assignment and the
first report of disease progression, all-cause mortality,
or date of the last follow-up visit for patients who were
alive without progression. The secondary endpoint was
OS, which was defined as the time between random
assignment and either death from any cause or the date of
the final follow-up in the case of survival. The ORR was
defined as the sum of the partial and complete response
rates [15]. Addtionally, the adverse drug reaction rate was
graded according to the Common Toxicity Criteria version
3. We also considered the treatment related mortality for
the analyses.

The hazard ratios (HRs) and their 95% confidence
interval (CI) of the time-to-event data (PFS and OS) were
directly extracted from the original studies or they were
estimated indirectly using either the reported number
of events and the corresponding p-value for the log-
rank statistics, or by using the Engauge Digitizer V4.1
screenshot tool (M. Mitchell, Engauge Digitizer, http://
digitizer.sourceforge.net) and reading off Kaplan-Meier
curves as described by Parmar et al [16]. The calculations
were performed using the spreadsheet proposed by Tierney
et al. [17]. For this analysis, we enlarged the original
survival curves from the previous trial, and extracted the
exact values by digitizing the data points in an image file
after manually setting the axis coordinates.

Quality assessment

To assess the quality of the included trials, two
investigators (S.H. and Y.H.) independently used the
Cochrane Collaboration tool [ 18], and the following items
were extracted: random sequence generation, allocation
concealment, blinding of participants and personnel,
blinding of outcomes assessment, incomplete PFS, OS
and ORR data, selective reporting and other biases. When
there was insufficient information to evaluate the quality
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of the trials, it was defined as unclear (i.e., uncertain risk
of bias).

Statistical analysis

The time-to-event outcomes were compared using
an HR, and dichotomous data were compared using
the risk ratio (RR) [16]. The respective 95%CIs were
calculated for each estimate and presented in forest plots.
The pooled HR or RR, which is represented by a solid
diamond at the bottom of the forest plot (the width of
which represents the 95% CI) is the best estimate of the
true (pooled) outcome. The effect of the treatment for each
study is expressed as the ratio of the Bev plus PC arm over
the PC alone arm.

Statistical heterogeneity among trials was tested
using the Chi-square test [19], and was expressed by
the 12 index, which describes the proportion of total
variation across the studies that results from heterogeneity
rather than chance [20]. When significant heterogeneity
was detected (I2 > 50%), a possible explanation was
considered and a random-effects model was applied.
Otherwise, the fixed-effects model was used to pool the
data. All meta-analyses were performed using RevMan
5.3 software (RevMan software, version 5.3, Cochrane
Collaboration, Oxford, UK). Egger’s test and Begg’s
test were used to assess the possibility of publication and
selection bias [21, 22]. A forest plot was used to display
the results.

RESULTS

Description of studies

A total of 337 trials were retrieved after the initial
literature search, with 72 duplicates. After reading the title
and abstract of the studies, 103 trials were excluded; 234
potentially relevant full-text trials were reviews, and we
found five RCTs (1486 patients) that compared PC with
or without Bev (dose: 15 mg/kg) for locally advanced
(stage IIIB), recurrent or metastatic (stage IV) NSCLC
[8, 23—26]. We created a diagram to represent the flow
of the selection and inclusion of trials (Figure 1). The
characteristics of the included trials and the evaluation of
study quality are shown in Table 1 and Figure 2.

The inclusion of five RCTs included three phase
IT and two phase III clinical trials. Johnson et al’s phase
IT trial included patients with squamous cell histology,
which showed a greater tendency to cavitate than
adenocarcinoma, and may have led to a greater incidence
of fatal bleeding. Therefore, squamous cell histology
became an exclusion criterion in the other trials of our
meta-analysis. Patients received paclitaxel (200 mg/m?)
and carboplatin (an area under the concentration—time
curve of 6.0mg/mL- min) or PC plus Bev at a dose of
15 mg/kg given intravenously on day 1 of each cycle.

Chemotherapy was repeated every 21 days for 6 cycles
unless there was evidence of disease progression,
unacceptable toxicity, or death. In Zhou et al>s phase III
trial, patients were administered paclitaxel at a dose of
175 mg/m?, which reflected the approved dose in China.

According to Begg’s test and Egger’s test, there was
no significant publication bias with respect to any of the
end points.

Progression-free survival

PFS was prolonged in patients treated who were
with PC plus Bev, compared with PC, with an estimated
HR 0of 0.57 (random effects: 95% CI =0.46-0.71, p <0.01;
2= 56%, p = 0.06) (Figure 3A). High heterogeneity was
observed in the Asian subgroup (I?= 66%), whereas there
was no heterogeneity in the non-Asian subgroup (I>= 0)
(Figure 3B). We tried to compared the two trials in the
Asian subgroup, and found that Zhou et al’s phase III trial
was well balanced regarding the patient characteristics.
There was a higher proportion of female patients and
patients who had never smoked than in the population of
the other trial.

Overall survival

The five included trials all reported OS. The HR
for the OS favored Bev combined with PC (fixed effect:
HR = 0.81; 95% CI = 0.71-0.92; p < 0.01), without
significant heterogeneity (I*> = 0%; p = 0.48) (Figure 4)
among the trials, and HR was calculated using a fixed
effects model. There was also no significant heterogeneity
(I* = 15%, P = 0.32)with regarding the effect of Bev on
the OS after excluding the study published by Johnson et
al., which was the only study that included patients with
squamous cell histology.

Overall response rates

The fixed-effects model evaluation (y*> = 4.67;
p =0.32, I>=14%), including 1,486 patients, showed an
increased response rate in the Bev plus PC versus the PC
along group (RR =2.06, 95% CI = 1.73-2.44) (Figure 5).

Toxicities and safety

Bev showed a significant increase in treatment-
related deaths in patients with NLCLC (fixed effect:
RR =2.96; 95% CI = 1.46-5.99; p = 0.003) (Figure 6A).
We performed subgroup analyses of Asian groups
and non-Asian groups. Treatment-related deaths were
significantly increased in the non-Asian groups (fixed
effect: RR = 3.09; 95% CI = 1.43-6.66; p = 0.004). The
Asian subgroup analyses did not yield similar results
(fixed effect: RR = 2.32; 95% = 0.38-14.26; p = 0.74)
(Figure 6B).
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According to the haematological toxicities (grade
3/4), the group that received PC plus Bev had higher rates
of neutropenia (fixed effect: RR = 1.29; 95% CI = 1.12—
1.49; p = 0.0006). The proportions of febrile anemia (fixed
effect: RR =0.92; 95% CI = 0.54-1.56; p = 0.76), febrile
neutropenia (fixed effect: RR = 1.44; 95% CI = 0.86-2.43;
p =0.17) and thrombocytopenia (fixed effect: RR = 1.49;
95% CI=0.86-2.61; p = 0.16) were similar (Figure 7).

The non-haematologic toxicities were also more
frequent for patients receiving PC plus Bev. These
toxicities included haemoptysis(fixed effect: RR = 4.87;
95%CI = 1.13-20.90; p = 0.03), hypertension (fixed effect:
RR =6.89; 95% CI=3.21-14.79; p < 0.00001), proteinuria
(fixed effect: RR = 12.58; 95% CI =2.61-60.57; p = 0.002)
and bleeding events (fixed effect: RR = 4.59; 95% CI =
1.78-11.80; p = 0.002). There was no difference in the
proportion of patients with thrombocytopenia (fixed effect:
RR =0.85; 95% CI =0.44-1.62; p = 0.61) (Figure 8).

DISCUSSION
As the first Food and Drug Administration (FDA)

approved anti-vascular VEGF drug, Bev can inhibit
angiogenesis, reduce vascular permeability and block

Potentially relevant trials
identified and screened (n=337)

delivery of nutrients via the blood vessels that a tumor
needs to develop [27]. Several studies have explored safe
doses of Bev. Gordon et al’s phase I trial [28] examined a
Bev dose range from 0.1-10 mg/kg, and found that VEGF
was not detected in the blood when the dose was 0.3 mg/kg.
Cobleign et al’s phase II trial [29] evaluated the range of
3-20 mg/kg. Most patients achieved a partial response
after taking the 10mg/kg dose of Bev, while Bev caused
a variety of adverse reactions at a dose of 20 mg/kg.
Johnson et al’s phase III trials [23] used dose of 7.5 mg/kg
and 15 mg/kg based on pharmacokinetic models, which
helped determined the clinical trial dose. In vitro data
[30, 31] showed that the low dose of Bev induced the
normalization of blood vessels without affecting tumor
cell viability, while high doses led to a significant
reduction in the tumor growth and prolonged patient
survival. Therefore, our meta-analysis examined Bev at a
dose of 15 mg/kg.

Platinum-based chemotherapy regimens remain
the standard of treatment for patients with advanced,
unresectable or metastatic NSCLC [32]. As the
second generation of non-specific anti-tumor platinum
chemotherapy drugs, carboplatin interferes with DNA
synthesis and causes cytotoxic effects. Both cisplatin

\

Trials were excluded (n= 103 ) : duplicates;
review; meta-analyses; case reports;
retrospective studies

\J

Trials selected and retrieved for
detailed evaluation (n=234)

A

Trials were excluded (n=229):
nonrandomized studies; patient with other
diseases; single-armed studies; other
chemotherapy-combined regimens;
reduplicative publication

Y
Trials included (n=5)

Figure 1: Flow of identification and inclusion of trials.
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Table 1: Characteristics of RCTs included in the meta-analysis

. trial .. intervention and patients . primary
study year  reglon phase participants comparisons enrolled Histology endpoint
adenocarcinoma, time to
C:CP 32 large cell carcinoma,  disease
Johnson 2004  USA 11 99 T:CP+BEV(7.5 mg/kg) 32 squamous cell progression
T:CP+BEV(15 mg/kg) 35 carcinoma, and tumor
other response rate
adenocarcinoma,
large cell carcinoma
C:CP 444 > overall
Sandler 2006 USA I 878 T:CP+BEV(15 mg/kg) 434 broqchoalveolar survival
carcinoma,
other
adenocarcinoma,
bronchoalveolar L
Soria 2011  Europe II 85 C:CP 4l carcinoma. objective
p T:CP+BEV(15 mg/kg) 44 T response rate
large cell carcinoma,
other
adenocarcinoma .
. C:CP 59 . progression-
Niho 2012 Japan 1T 180 T:CP+BEV(15 mg/kg) 121 Li;ier cell carcinoma, free survival
adenocarcinoma. .
. C:CP 138 L progression-
Zhou 2015  China I 276 T:CP+BEV(15 mg/kg) 138 large cell carcinoma, free survival

mixed cell carcinoma

and carboplatin are supported for the first-line treatment
of advanced NSCLC [33]. Compared with cisplatin,
carboplatin  significantly reduces nephrotoxicity,
ototoxicity, neurotoxicity and gastrointestinal adverse
reactions. Paclitaxel is in the taxane family of anti-
microtubule drugs and inhibits the normal function of
tubulin during cell mitosis; it was approved by the FDA
for the treatment of pancreatic cancer, breast cancer, and
NSCLC. Thus, the PC regime is a basic program for future
clinical trials of multi-drug chemotherapy.

Two well-known phase III trials, ECOG 4599 and
AVAIL [8, 9], have formed the basis of the regulatory
approval of Bev for the treatment of advanced NSCLC in
many countries. The PFS and objective response rate are
similar in both trials. However, the results in OS remain
controversial. ECOG 4599 [8] demonstrated that Bev
combined with the PC regimen significantly improved
the OS (12.3 months vs 10.3 months, p = 0.003), and this
regimen became the first program that increased the OS
to more than one year in the history of advanced NSCLC
treatment. In the AVAIL study [9], Bev combined with
carboplatin and gemcitabine failed to achieve this goal
(13.6 months, 13.4 months vs 13.1 months, p > 0.05), and
patients may have received more effective post-treatment
compared with the E4599 trial. Additionally, ECOG4599
found that involving paclitaxel can rapidly induce circulating
endothelial progenitor cells (CEPs) and tumor homing, but
gemcitabine does not [34]. Paclitaxel and Bev may exhibit
synergistic effects. The aim of our meta-analysis was to
evaluate the efficacy of PC with versus without Bev in patients
with advanced NSCLC, and we indeed found that the addition

of Bev to PC significantly improved the PFS, OS and RR
when compared with PC alone.

Treatment-related death and other adverse
events related to Bev treatment are a great concern. A
meta-analysis in JAMA [35] showed that, compared
with chemotherapy alone, Bev in combination with
chemotherapy, was associated with increased treatment-
related mortality for cancer patients, which is consistent
with our results. Because of its unique mechanism, the
adverse events of Bev are different from those of general
chemotherapy. Bleeding, gastrointestinal perforation and
neutropenia were especially apparent in cases of death
in the Bev group; thus, patients receiving Bev should be
carefully monitored. Randomized studies have evaluated
the benefits and toxicities of Bev for the treatment of
NSCLC. It is unclear whether the discrepancies among
trials are due to racial differences. Our study found
that Bev has better efficacy and an acceptable safety
profile in Asian populations (Figure 3B, 6B), and the
same phenomenon has been reported after pooling the
data from Asian patients [36, 37]. In addition, our meta-
analysis showed that Bev increased the risk of grade
> 3 neutropenia, haemoptysis, hypertension, proteinuria
and bleeding events. However, these adverse events
are manageable in clinical practice and do not require
permanent suspension of Bev. No new safety concerns
were identified. Bev plus PC can be considered an
effective first-line treatment for advanced NSCLC
when the applicable patients were carefully selected and
the relevant toxic reactions were managed in a timely
manner.
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A

Hazard Ratio

IV, Random. 95% CI Year

Study or Subgroup log[Hazard Ratio] SE Weight
Johnson 2004 -0.6162 0.267 11.8%
Sanlder 2006 -0.4155 0.0748 32.5%
Soria 2011 -0.3857 0.2119 15.8%
Niho 2012 -0.4943 0.1904 17.9%
Zhou 2015 -0.9163 0.1531 22.0%
Total (95% Cl) 100.0%

Hazard Ratio

1V, Random, 95% CI

0.54 [0.32, 0.91]
0.66 [0.57, 0.76]
0.68 [0.45, 1.03]
0.61[0.42, 0.89]
0.40 [0.30, 0.54]

2004
2006
2011
2012
2015

0.57 [0.46, 0.71]

Heterogeneity: Tau? = 0.03; Chi? = 9.14, df = 4 (P = 0.06); I> = 56%
Test for overall effect: Z = 5.07 (P < 0.00001)

Study or Subgroup

log[Hazard Ratio]

1.5.1 Asian
Niho 2012
Zhou 2015
Subtotal (95% Cl)

Heterogeneity: Tau? = 0.06; Chi? = 2.98, df = 1 (P = 0.08);

0.2 o5 1 2

Test for overall effect: Z = 3.42 (P = 0.0006)

1.5.2 non-Asian
Johnson 2004
Sanlder 2006
Soria 2011
Subtotal (95% Cl)

Heterogeneity: Tau? = 0.00; Chi? = 0.56, df = 2 (P = 0.75); 1= 0%
Test for overall effect: Z = 6.24 (P < 0.00001)

Total (95% ClI)

5
Favours [PC+BEV] Favours [PC]
Hazard Ratio Hazard Ratio
SE Weight IV, Random, 95% CI IV, Random, 95% CI
-0.4943 0.1904 17.9% 0.611[0.42, 0.89] a
-0.9163 0.1531 22.0% 0.40 [0.30, 0.54] -
39.9% 0.49 [0.32, 0.73] <&
2 = 66%
-0.6162 0.267 11.8% 0.54[0.32, 0.91] -
-0.4155 0.0748 32.5% 0.66 [0.57, 0.76] =
-0.3857 0.2119 15.8% 0.68 [0.45, 1.03] ™
60.1% 0.65 [0.57, 0.75] 4
100.0% 0.57 [0.46, 0.71] L
i 2 = - Chi2 = = - .12 = 589 k t t
Heterogeneity: Tau? = 0.03; Chi? = 9.14, df = 4 (P = 0.06); 1> = 56% 0.01 01 1 10 100

Test for overall effect: Z = 5.07 (P < 0.00001)

Favours [PC+Bev] Favours [PC]

Figure 3: Meta-analysis of progression-free survival. (A) Forest plot of PFS. (B) Forest plot of PFS in the subgroup analysis:
Asian, non-Asian.

Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight |V. Fixed. 95% CI Year 1V, Fixed, 95% CI
Johnson 2004 -0.2107 0.2999 4.8% 0.81[0.45, 1.46] 2004
Sanlder 2006 -0.2357 0.0841 60.7% 0.79[0.67,0.93] 2006 i
Soria 2011 0.0583 0.2341 7.8% 1.06[0.67,1.68] 2011 -
Niho 2012 -0.0101 0.2147  9.3% 0.99[0.65, 1.51] 2012 T
Zhou 2015 -0.3857 0.1569 17.4% 0.68[0.50, 0.92] 2015 -
Total (95% Cl) 100.0% 0.81[0.71, 0.92] <
Heterogeneity: Chi2 = 3.52, df = 4 (P = 0.48); I = 0% 0’2 0‘5 ] 2 5
Test for overall effect: Z = 3.31 (P = 0.0009) Favours [PC+BEV] Favours [PC]
Figure 4: Meta-analysis of overall survival.
CP+BEV CP Risk Ratio Risk Ratio
Study or Subgroup _Events Total Events Total Weight M-H, Fixed. 95% CIl Year M-H, Fixed, 95% CI
Johnson 2004 11 34 6 32 4.4% 1.73[0.72, 4.12] 2004
Sanlder 2006 133 381 59 392 41.6% 2.32[1.77,3.05] 2006 -
Soria 2011 22 44 16 41 11.8% 1.28[0.79, 2.08] 2011 N
Niho 2012 7117 18 58 17.2% 1.96 [1.30, 2.95] 2012 -
Zhou 2015 74 138 35 138 25.0% 2.11[1.53,2.93] 2015 -
Total (95% CI) 714 661 100.0% 2.06 [1.73, 2.44] ¢
Total events 311 134
itv: Chi2 = = - S 12 = 149 t t t |
Heterogeneity: Chi? = 4.67, df =4 (P = 0.32); 14% 0.01 01 1 10 100

Test for overall effect: Z = 8.26 (P < 0.00001)

Figure 5: Meta-analysis of overall response rates.

Favours [PC+BEV] Favours [PC]
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CP+BEV CcP Risk Ratio Risk Ratio

A r r Events Total Events Total Weight M-H, Fix % Cl Year M-H, Fix % Cl
Johnson 2004 4 35 1 32 10.7%  3.66[0.43,31.03] 2004 N I —
Sanlder 2006 14 427 2 440 202%  7.21[1.65,31.55] 2006 —
Soria 2011 7 42 5 41 51.8% 1.37[0.47, 3.96] 2011 —
Niho 2012 1119 0 58 6.9% 1.48[0.06,35.66] 2012
Zhou 2015 3 140 1 134 10.5%  2.87[0.30,27.26] 2015 T
Total (95% Cl) 763 705 100.0%  2.96 [1.46, 5.99] -
Total events 29 9 ) )

Heterogeneity: Chi? = 3.65, df =4 (P = 0.46); 1= 0% y

Test for overall effect: Z = 3.01 (P = 0.003) 0.01 Favou(r]§1[pc+BEv]1 Favours [Flg] 100

Experimental Control Risk Ratio Risk Ratio
B r r Even Total Events Total Weight M-H. Fi % Cl M-H, Fix % Cl
1.6.1 Asian
Niho 2012 1 119 0 58  6.9% 1.48 [0.06, 35.66]
Zhou 2015 3 140 1 134 10.5%  2.87[0.30, 27.26] - -
Subtotal (95% Cl) 259 192 17.3% 2.32[0.38, 14.26] ——
Total events 4 1

Heterogeneity: Chi> = 0.11, df =1 (P = 0.74); I? = 0%
Test for overall effect: Z=0.91 (P = 0.36)

1.6.2 non-Asian

Johnson 2004 4 35 1 32 107%  3.66[0.43, 31.03] L
Sanlder 2006 14 427 2 440 202%  7.21[1.65,31.55] —
Soria 2011 7 42 5 41 518%  1.37[0.47,3.96] —

Subtotal (95% CI) 504 513  82.7%  3.09 [1.43, 6.66] -

Total events 25 8

Heterogeneity: Chi? = 3.55, df =2 (P = 0.17); I = 44%
Test for overall effect: Z = 2.88 (P = 0.004)

Total (95% CI) 763 705 100.0% 2.96 [1.46, 5.99] -
Total events 29 9
Heterogeneity: Chi? = 3.65, df = 4 (P = 0.46); I> = 0% '

Test for overall effect: Z = 3.01 (P = 0.003) 0.01 Favo‘?r'; [PC+Bev]1 Favours [;,g] 100

Figure 6: Meta-analysis of treatment-related deaths. (A) Forest plot of treatment-related deaths. (B) Forest plot of treatment-
related deaths in the subgroup analysis: Asian, non-Asian.

PC+BEV PC Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI Year M-H, Fixed, 95% CI
2.1.1 neutropenia
Johnson 2004 13 34 7 32 3.9% 1.75[0.80, 3.82] 2004 [
Sanlder 2006 109 427 74 440 39.2% 1.62[1.17,1.98] 2006 =
Soria 2011 15 42 2 41 1.1% 7.32[1.79, 30.03] 2011
Niho 2012 108 119 49 58 35.5% 1.07 [0.95, 1.22] 2012 o
Zhou 2015 32 140 37 134 20.3% 0.83[0.55, 1.25] 2015 I
Subtotal (95% CI) 762 705 100.0% 1.29 [1.12, 1.49] ¢+
Total events 277 169

Heterogeneity: Chi? = 20.84, df = 4 (P = 0.0003); I* = 81%
Test for overall effect: Z = 3.45 (P = 0.0006)

.
440 16.4% 0.11[0.01, 2.12] 2006 ¢ l [
-

2.1.2 Anemia

Sanlder 2006 0 427 4

Soria 2011 5 42 0 41 19% 10.74[0.61,188.30] 2011 —
Niho 2012 14 119 5 58 249%  1.36(0.52, 3.61] 2012 -

Zhou 2015 10 140 15 134 56.8%  0.64[0.30,1.37] 2015 C

Subtotal (95% Cl) 728 673 100.0%  0.92[0.54, 1.56] <>

Total events 29 24

Heterogeneity: Chi2 = 6.30, df = 3 (P = 0.10); I = 52%
Test for overall effect: Z = 0.30 (P = 0.76)

2.1.3 Febrile neutropenia

Sanlder 2006 22 427 9 440 39.0% 2.52[1.17, 5.41] 2006 i
Niho 2012 10 119 5 58 29.6% 0.97 [0.35, 2.72] 2012 —
Zhou 2015 4 140 7 134 315% 0.55[0.16, 1.83] 2015 — &
Subtotal (95% CI) 686 632 100.0%  1.44[0.86, 2.43] -
Total events 36 21

Heterogeneity: Chi2 = 5.09, df = 2 (P = 0.08); 2= 61%
Test for overall effect: Z = 1.38 (P = 0.17)

2.1.4 Thromboembolic

Johnson 2004 1 34 0 32 2.6% 2.83[0.12,67.01] 2004

Sanlder 2006 7 427 1 440 5.0% 7.21[0.89, 58.38] 2006 T
Soria 2011 4 42 0 41 2.6% 8.79[0.49, 158.27] 2011 N
Niho 2012 10 119 4 58 27.4% 1.22[0.40, 3.72] 2012 -

Zhou 2015 10 140 12 134 62.4% 0.80[0.36, 1.78] 2015 ——

Subtotal (95% CI) 762 705 100.0%  1.49 [0.86, 2.61] o

Total events 32 17

Heterogeneity: Chi? = 6.24, df =4 (P = 0.18); I = 36%
Test for overall effect: Z = 1.41 (P = 0.16)

0.1 1 10 100
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0.01

Figure 7: Meta-analysis of haematologic toxicities.
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The 5 included studies were all RCTs, and were
assessed by the Cochrane Collaboration tool. Our result
showed that there was a low risk of bias in most domains
except for the allocation concealment and binding. Because
the outcomes (such as PFS and OS) in cancer trials are
objective and are not influenced by a lack of blinding, the
risk of bias was considered acceptable. The quality of the
trials included in our meta-analysis was reliable and provided
an evidence-based medical basis for future clinical treatment.

Our meta-analysis is the first comprehensive comparative
study of PC with versus without Bev in patients with advanced

PC+BEV PC Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
2.2.1 haemoptysis
Johnson 2004 1 34 0 32 23.2%  2.91[0.11, 74.08] 2004 =
Sanlder 2006 8 427 1 440 45.6% 8.38 [1.04, 67.30] 2006 L
Niho 2012 1 119 0 58 31.2% 1.48[0.06, 36.92] 2012 =
Subtotal (95% CI) 580 530 100.0%  4.96 [1.11, 22.18] —l——
Total events 10 1
Heterogeneity: Chi? = 0.89, df =2 (P = 0.64); I> = 0%
Test for overall effect: Z = 2.09 (P = 0.04)
2.2.2 hypertension
Johnson 2004 2 34 1 32 13.7% 1.94[0.17, 22.47] 2004 "
Sanlder 2006 30 427 3 440 38.9% 11.01[3.33, 36.35] 2006 —
Soria 2011 5 42 2 41 252%  2.64[0.48,14.43] 2011 - =
Niho 2012 13 119 0 58 8.4% 14.83[0.87,254.00] 2012 >
Zhou 2015 7 140 1 134 13.7% 7.00 [0.85, 57.68] 2015 bl
Subtotal (95% CI) 762 705 100.0% 7.42[3.41,16.15] -
Total events 57 7
Heterogeneity: Chi? = 3.23, df =4 (P = 0.52); I = 0%
Test for overall effect: Z = 5.05 (P < 0.00001)
2.2.3 Thromboembolic
Johnson 2004 5 34 3 32 15.8% 1.67 [0.36, 7.63] 2004 - -
Niho 2012 1 119 2 58 16.0% 0.24 [0.02, 2.67] 2012 "
Zhou 2015 10 140 12 134 68.2% 0.78 [0.33, 1.88] 2015 1
Subtotal (95% CI) 293 224 100.0% 0.83 [0.41, 1.70]
Total events 16 17
Heterogeneity: Chiz = 1.85, df =2 (P = 0.40); I? = 0%
Test for overall effect: Z = 0.50 (P = 0.62)
2.2.4 Proteinuria
Sanlder 2006 13 427 0 440 29.3% 28.69[1.70,484.22] 2006 >
Niho 2012 1 119 0 58 40.7% 1.48 [0.06, 36.92] 2012 L
Zhou 2015 6 140 0 134 30.0% 13.00[0.73, 233.06] 2015 = >
Subtotal (95% Cl) 686 632 100.0% 12.91[2.54, 65.72] —e——
Total events 20 0
Heterogeneity: Chi? = 2.05, df =2 (P = 0.36); I? = 2%
Test for overall effect: Z = 3.08 (P = 0.002)
2.2.5 Bleeding events
Johnson 2004 1 34 0 32 9.9%  2.91[0.11, 74.08] 2004 -
Sanlder 2006 19 427 3 440 56.6% 6.78 [1.99, 23.09] 2006 — &
Niho 2012 1 119 0 58 13.3% 1.48 [0.06, 36.92] 2012 "
Zhou 2015 2 140 1 134 20.2% 1.93[0.17,21.51] 2015 -
Subtotal (95% Cl) 720 664 100.0%  4.72[1.80, 12.38] e
Total events 23 4
Heterogeneity: Chi = 1.45, df = 3 (P = 0.69); I> = 0%
Test for overall effect: Z = 3.15 (P = 0.002)

0.01 0.1 1 10 100

Figure 8: Meta-analysis of non-haematologic toxicities.

NSCLC. The previously published meta-analysis assessed
the efficacy and toxicity of Bev used in combination with
platinum-based chemotherapy, compared with chemotherapy
alone. However, different combinations of platinum-based
chemotherapeutic compounds, may lead to significant
heterogeneity and different results among the valuable studies.
Our meta-analysis also has several limitations. First, in common
with other studies [10-12, 38], our study was conducted using
summary data not individual patient data from each trial [39, 40].
In addition, the sample size of patients was still small. In the future,
large-scale, multicenter, long-term follow-up studies are required.

Favours [PC+BEV] Favours [PC]
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CONCLUSIONS

Our meta-analysis demonstrated that Bev significantly
prolonged the PFS, OS and RR when combined with PC as
first-line therapy in patients with non-squamous advanced
NSCLC. This combination caused more adverse events and
slightly increased the risk of treatment-related death. Thus,
Bev plus PC can be considered a good option for reasonably
selected target patients. Importantly, the patient’s own value,
complicated diseases and expected toxicity profile should be
considered before making a treatment decision.
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