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ABSTRACT
Objectives Combination treatment with erlotinib plus 
bevacizumab has the potential to become a standard 
treatment regimen for patients with epidermal growth 
factor receptor mutation- positive (EGFRm+) advanced 
non- small cell lung cancer (NSCLC). This study aimed 
to investigate the efficacy and safety of erlotinib plus 
bevacizumab in patients with EGFRm+ advanced NSCLC.
Design Systematic review and meta- analysis.
Data sources The PubMed, Embase, Web of Science and 
Cochrane Library databases were searched, from inception 
to 15 January 2022.
Eligibility criteria We included randomised controlled 
trials (RCTs), reported in English, assessing the efficacy of 
erlotinib plus bevacizumab versus erlotinib monotherapy in 
patients with EGFRm+ advanced NSCLC.
Data extraction and synthesis The main objective 
was to assess overall survival (OS), progression- free 
survival (PFS), objective response rate (ORR) and adverse 
events (AEs). Two independent reviewers extracted data 
and assessed the risk of bias. A random- effects model 
was used where there was evidence for homogeneous 
effects.
Results Four RCTs (reported across six publications) 
were included in the meta- analysis, with a total of 775 
patients included in the pooled analyses of PFS, OS and 
ORR (387 in the erlotinib plus bevacizumab intervention 
group and 388 in the erlotinib group). Compared with the 
erlotinib alone group, the erlotinib plus bevacizumab group 
achieved a significantly prolonged PFS (HR: 0.59; 95% CI 
0.49 to 0.72; p<0.00001; I2=0%), but OS (HR: 0.95; 95% 
CI 0.78 to 1.15; p=0.59; I2=0%) and ORR (OR: 1.25; 95% 
CI 0.89 to 1.74; p=0.19; I2=0%) were not significantly 
prolonged. A total of 776 cases were used for a pooled 
analysis of AEs. Regarding AEs, combined treatment 
significantly increased the incidence of diarrhoea (51% 
vs 43%, 95% CI 1.03 to 1.38; p=0.006), haemorrhagic 
events (41% vs 20%, 95% CI 1.12 to 6.31; p=0.03), 
proteinuria (25% vs 3%, 95% CI 4.86 to 17.66; p<0.0001) 
and hypertension (40% vs 8%, 95% CI 3.66 to 7.88; 
p<0.0001).
Conclusions Erlotinib plus bevacizumab for the treatment 
of patients with EGFRm+ advanced NSCLC was associated 

with significantly prolonged PFS compared with erlotinib 
alone, but the combination did not prolong OS.

INTRODUCTION
Lung cancer leads in the incidence and 
mortality due to cancer in the world.1 
Approximately 80%–85% of lung cancer 
is characterised by the non- small cell lung 
cancer (NSCLC) subtype.2 Despite the 
rapid development of new diagnostic and 
therapeutic strategies, approximately 62% 
of patients with lung cancer are diagnosed 
at an advanced stage and the prognosis 
remains poor.3 4 The 5- year survival rate is 
less than 20%.5 Epidermal growth factor 
receptor (EGFR) tyrosine kinase inhibitors 
(TKIs) have been established as the standard 
first- line treatment for patients with EGFR 
mutation- positive (EGFRm+) lung cancer.6 
Although 60%–80% of patients with EGFR- 
mutant tumours achieve durable responses, 
the median progression- free survival (PFS) 
is approximately 1 year following treatment 
with first- generation EGFR TKIs (gefitinib 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The present systematic review and meta- analysis 
pooled data from high- quality randomised con-
trolled trials.

 ⇒ We used the Preferred Reporting Items for 
Systematic Reviews and Meta- analyses guide-
lines to inform our reporting and we evaluated the 
strength and quality of the evidence.

 ⇒ Limitations include publication biases and incom-
plete data in selected articles.

 ⇒ The literature searches only considered studies 
published in English.

 ⇒ There was no analysis of poststudy treatments that 
may have affected overall survival.
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and erlotinib) as a result of acquired drug resistance and 
relapse.7 Combination treatments with EGFR TKIs is one 
strategy to overcome acquired resistance and to improve 
outcomes for these patients.8

Bevacizumab is a recombinant antiangiogenic mono-
clonal antibody, which directly targets the vascular endo-
thelial growth factor (VEGF) signalling pathway to inhibit 
tumour angiogenesis and suppress growth.9 Studies have 
suggested that bevacizumab combined with first- line 
platinum- based chemotherapy has a significant survival 
benefit in several trials in NSCLC.10–12 The combina-
tion of erlotinib and bevacizumab has the potential to 
prolong PFS in unselected populations of patients with 
NSCLC.13 14 However, these studies were conducted in 
EGFR- mutant unselected cases. Furthermore, the clin-
ical relevance of EGFRm+ in NSCLC had not yet been 
clarified. The first study that provided some important 
information on the efficacy of combining bevacizumab 
and erlotinib in the population of the EGFR- mutant 
subgroup was Rosell et al15 in a phase II trial evaluating 
erlotinib and bevacizumab. It showed the benefit of the 
combined use of erlotinib and bevacizumab in patients 
with EGFR- mutant NSCLC. However, the evidence in the 
single- arm trial was insufficient. The effects of erlotinib 
plus bevacizumab in advanced EGFRm+ NSCLC remain 
controversial. The results of randomised controlled trials 
(RCTs) have shown that erlotinib plus bevacizumab can 
prolong the PFS and the objective response rate (ORR) in 
advanced EGFRm+ NSCLC.16–19 By contrast, some studies 
have reported comparable efficacy in patients treated 
with erlotinib plus bevacizumab and in those treated with 
erlotinib monotherapy.20 Previous meta- analyses have 
investigated the effects of erlotinib plus bevacizumab in 
the treatment of NSCLC.14 21 However, there has been no 
meta- analysis of erlotinib plus bevacizumab in the treat-
ment of patients with advanced EGFRm+ NSCLC. Thus, 
the aim of this systematic review and meta- analysis was 
to evaluate the effects and safety of erlotinib plus bevaci-
zumab in patients with EGFRm+ advanced NSCLC.

METHODS
We conducted the systematic review in accordance with 
the Preferred Reporting Items for Systematic Reviews and 
Meta- analyses guidelines.22

Inclusion and exclusion criteria
Adult participants with histologically or cytologically diag-
nosed NSCLC harbouring an EGFR mutation with Eastern 
Cooperative Oncology Group performance status scores 
of 2 or lower were included. RCTs comparing erlotinib 
plus bevacizumab with erlotinib as a single agent for the 
treatment of EGFRm+ NSCLC were included. There were 
no special restrictions on race, sex, nationality, histology 
or smoking history. Reviews without original data, as well 
as animal experimental studies and meta- analyses, were 
excluded.

Outcome assessment
The primary outcomes were overall survival (OS), PFS 
and ORR of NSCLC treatment. Secondary outcome was 
adverse events (AEs) of treatment.

Search strategy and selection
A systematic search of PubMed, Embase, Web of Science 
and Cochrane Library was performed for studies before 
15 January 2022. The language was limited to English. The 
combined text and medical subject heading terms used were: 
‘Carcinoma, Non- Small- Cell Lung’ and ‘Erlotinib Hydro-
chloride’ and ‘Bevacizumab’ (see online supplemental mate-
rial 1 file for further details on the search strategy).

Data extraction
All steps were performed independently by two investiga-
tors; any discrepancies were resolved by discussion with a 
third investigator. The following information was extracted: 
the name of the first author, year of publication, region, 
characteristics (eg, age, sex, clinical stage, study design), the 
number of participants in each group, description and doses 
of therapeutic agents administered, outcome data, tumour 
histology, type of EGFR mutation and AEs. The outcomes 
analysed were: PFS, OS, ORR and safety.

Assessing risk of bias and grading the quality of evidence
The Cochrane risk of bias tool was used to assess the risk of 
bias of included trials.23 Two investigators independently 
evaluated each trial based on random sequence generation, 
allocation concealment, blinding of participants, blinding of 
outcome, incomplete outcome date, selective reporting and 
other biases.24 Discrepancies and divergence in quality assess-
ment were resolved by group discussion.

Statistical analysis
The results of OS and PFS were estimated by HR with a 95% 
CI. Relative risk (RR) was used to estimate the results of 
AEs and ORR with 95% CI. We used the I2 statistic to assess 
the level of heterogeneity. Values of I2 <25%, 25%–50% 
and >50% were defined as low, mild and substantial heteroge-
neity, respectively.25 If I2 was <50% and p>0.05, a fixed- effects 
model was used in the meta- analysis; if I2 ≥50% and p≤0.05, 
a random effects model was used to assess the resource of 
the heterogeneity. All statistical analyses were performed with 
RevMan V.5.4 provided by the Cochrane Collaboration and 
the value of p<0.05 was considered statistically significant.

Patient and public involvement statement
Patients and/or the public were not involved in the 
design, or conduct, or reporting, or dissemination plans 
of this research.

RESULTS
Results of the literature search
The study flow chart is presented in figure 1. A total of 
783 publications were identified by our search strategy, 
of which 139 duplicates were excluded. The remaining 
644 publications were read by title and abstract; 485 
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publications were not relevant studies, 118 publica-
tions were meta- analyses, 3 publications involved animal 
experiments and 16 publications were reviews. Overall, 
622 studies were excluded. We carefully selected the 
remaining 22 articles; 6 studies met our eligibility criteria 
and were included in the present meta- analysis.

Characteristics of the included studies
Basic information included author names, date of publi-
cation, region of participants, age, tumour histology, clin-
ical stage, genomic aberration of EGFR (table 1). Among 
the six publications16–20 26 included in the meta- analysis, 

Saito et al17 and Kawashima et al26 were reports of the 
NEJ026 Study, and Seto et al16 and Yamamoto et al18 were 
reports of the JO25567 Study. In total, the erlotinib plus 
bevacizumab group included 387 cases and the erlotinib 
group included 388 cases across the four RCTs. Patients 
assigned to the erlotinib plus bevacizumab group received 
150 mg of oral erlotinib once daily and 15 mg/kg of 
intravenous bevacizumab once every 21 days, beginning 
on day 1 of cycle 1. Patients in the erlotinib alone group 
received 150 mg of oral erlotinib once daily. A treatment 
cycle was defined as 21 days.

Figure 1 Flow chart of the literature screening. EGFR, epidermal growth factor receptor.

Table 1 Characteristics of included RCTs

Study Region

Participant 
(erlotinib plus 
bevacizumab 
group/ 
erlotinib 
group)

Gender 
(male/female) Age

Histology 
(adenocarcinoma/ 
large cell 
carcinoma/ 
squamous cell/ 
others)

Clinical 
stage

EGFR genomic 
aberration (19 
deletion/ 21 
Leu858Arg 
mutation) Outcome

Study 
design

JO25567 (Seto et al 
2014; Yamamoto et 
al 2021)16 18

Japan 152 (75/77) 56/96 67 
(59–73)

150/1/0/1 IIIb–IV 80/72 PFS, OS, 
ORR, AEs

Phase 
II RCT

Stinchcombe et al 
201920

America 88 (43/45) 26/62 63 
(31–84)

– M1a,M1b 59/29 PFS, OS, 
ORR, AEs

Phase 
II RCT

NEJ026 (Saito et al 
2019; Kawashima 
et al 2021)17 26

Japan 224 (112/112) 80/144 67 
(61–73)

222/1/0/1 IIIb–IV 111/113 PFS, OS, 
ORR, 
AEs,

Phase 
III RCT

Zhou et al, 202119 China 311 (157/154) 118/193 57(27–
78)

311/0/0/0 IIIb–IV 161/150 PFS, OS, 
ORR, AEs

Phase 
III RCT

AE, adverse event; EGFR, epidermal growth factor receptor; ORR, objective response rate; OS, overall survival; PFS, progression- free survival; RCT, 
randomised controlled trial.
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Risk of bias and quality assessment
All publications presented adequate random sequence 
generation, and four publications indicated adequate 
allocation concealment.16–18 26 There was not enough 
information to evaluate selective reporting in four publi-
cations.16–18 26 Two publications19 20 did not observe selec-
tive outcome reporting. All trials were open- label studies 
without blinding. All studies were free of incomplete 
outcome data. Five publications16–18 20 26 guaranteed no 
other bias while another study19 provided unclear infor-
mation about bias. There was sufficient evidence to assess 
that all studies were moderate or high quality, and the 
results are shown in figure 2A,B.

Progression-free survival
Four publications16 17 19 20 reported PFS across the four 
RCTs, with 387 participants in the erlotinib plus bevaci-
zumab intervention group and 388 participants in the 
erlotinib group. Pooled analyses showed that erlotinib 

plus bevacizumab significantly reduced PFS compared 
with the erlotinib group (HR: 0.59; 95% CI 0.49 to 0.72; 
p<0.00001) (figure 3). No heterogeneity was observed 
(I2=0%; p=0.55).

Overall survival
Four publications17–19 26 reported OS across the four RCTs, 
with 387 participants in the erlotinib plus bevacizumab 
intervention group and 388 participants in the erlotinib 
group. Pooled analyses showed that erlotinib plus bevaci-
zumab did not significantly reduce OS compared with the 
erlotinib group (HR: 0.95; 95% CI 0.78 to 1.15; p=0.59) 
(figure 4). No heterogeneity was observed (I2=0%; 
p=0.58).

Objective response rate
Four publications16 17 19 20 reported ORR across the four 
RCTs, with 387 participants in the erlotinib plus bevaci-
zumab intervention group and 388 participants in the 

Figure 2 Summary (A) and graphical representation (B) of the risk of bias assessment.

Figure 3 Forest plot of study results of progression- free survival (PFS).
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erlotinib group. The pooled analyses showed that erlo-
tinib plus bevacizumab did not significantly reduce ORR 
compared with the erlotinib group (OR: 1.25; 95% CI 
0.89 to 1.74; p=0.19) (figure 5). No heterogeneity was 
observed (I2=0%; p=0.98).

Adverse effects
Eligible studies were specifically analysed to extract all 
grades of AEs and severe AEs (table 2). Four publica-
tions16 17 19 20 reported AEs and severe AEs. A total of 776 
cases were used for a pooled analysis of AEs, with 387 
participants in the erlotinib plus bevacizumab interven-
tion group and 389 participants in the erlotinib group. 
The numbers differed from the efficacy analyses because 
in the study by Zhou et al19 one patient in the erlotinib 
alone group withdrew from the study before starting 
treatment, and in the study by Saito et al17 two patients 
in the erlotinib monotherapy group were randomised 
in error. We defined grade 3–5 AEs as severe AEs. The 
results showed that incidence of diarrhoea (51% vs 43%, 
95% CI 1.03 to 1.38; p=0.006) (online supplemental 
figure S1), haemorrhagic events (41% vs 20%, 95% CI 
1.12 to 6.31; p=0.03) (online supplemental figure S2), 
proteinuria (25% vs 3%, 95% CI 4.86 to 17.66; p<0.0001) 
(online supplemental figure S3), hypertension (40% vs 
8%, 95% CI 3.66 to 7.88; p<0.0001) (online supplemental 
figure S4), were higher when using erlotinib plus bevaci-
zumab, in all grades of AE. No significant difference was 
found for rash (81% vs 85%, 95% CI 0.90 to 1.07; p=0.63) 
(online supplemental figure S5), paronychia (30% vs 
28%, 95% CI 0.87 to 1.30; p=0.57) (online supplemental 
figure S6), stomatitis (28% vs 22%, 95% CI 0.89 to 1.96; 
p=0.17) (online supplemental figure S7). In the analysis 
of severe AEs, the combination treatment yielded signifi-
cantly higher rates for proteinuria (8% vs 0.3%, 95% CI 
3.54 to 45.97; p<0.001) (online supplemental figure S8) 

and hypertension (30% vs 5%, 95% CI 2.14 to 11.68; 
p<0.001) (online supplemental figure S9). There were no 
statistically significant differences for severe rash (14% vs 
13%, 95% CI 0.78 to 1.56; p=0.59) (online supplemental 
figure S10), diarrhoea (4% vs 2%, 95% CI 0.76 to 3.68; 
p=0.20) (online supplemental figure S11), paronychia 
(1% vs 2%, 95% CI 0.17 to 1.66; p=0.28) (online supple-
mental figure S12), stomatitis (0.9% vs 1%, 95% CI 0.17 
to 3.36; p=0.71) (online supplemental figure S13) or 
haemorrhagic event (2% vs 0.3%, 95% CI 0.74 to 16.87; 
p=0.11) (online supplemental figure S14). See the online 
supplemental material 2 file for the forest plot of the 
study results of AEs and severe AEs.

DISCUSSION
We performed a meta- analysis by combining patient data 
from four RCTs, with a total of 775 cases of lung cancer 
included in our efficacy analyses. We found that the 
concurrent use of erlotinib plus bevacizumab contrib-
uted to prolonging PFS compared with erlotinib as a 
single agent, but not to improving OS and ORR, in the 
treatment of EGFRm+ advanced NSCLC. All grades of AEs 
and rash were more commonly found in the combina-
tion group and the single agent group. Furthermore, the 
incidence of diarrhoea, haemorrhagic events, proteinuria 
and hypertension was higher when erlotinib plus bevaci-
zumab was used compared with erlotinib, in all grades of 
AEs. In the analysis of severe AE, combination treatment 
produced significantly higher rates for proteinuria and 
hypertension compared with erlotinib alone. Although a 
previous meta- analysis showed that the first- line angiogen-
esis inhibitor plus erlotinib prolonged PFS and did not 
improve OS in patients with EGFRm+ advanced NSCLC 
compared with the erlotinib monotherapy group.27 The 

Figure 4 Forest plot of study results of overall survival (OS).

Figure 5 Forest plot of study results of objective response rate (ORR).
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anti- VEGF plus erlotinib group in that meta- analysis 
included two different angiogenesis inhibitors (beva-
cizumab and ramucirumab), bevacizumab and ramu-
cirumab showed different degrees of efficacy in cancer 
management, and thus with a potential for bias, which 
were overcome in the present analysis. In this study, we 
compared patient groups treated with erlotinib plus beva-
cizumab with those treated with erlotinib alone, to poten-
tially increase the precision and decrease the bias of our 
study compared with the previous meta- analyses. Further-
more, we added three recent publications to our system-
atic review and meta- analysis. Therefore, we believe that 
our study provides comprehensive evidence- based recom-
mendations for the relative efficacy and safety of erlotinib 
plus bevacizumab in EGFRm+ advanced NSCLC.

Erlotinib plus bevacizumab significantly prolonged PFS 
compared with erlotinib alone in patients with EGFRm+ 
advanced NSCLC. Furthermore, the addition of bevaci-
zumab to chemotherapy treatment has been shown to 
be effective in patients with NSCLC with central nervous 
system metastases.28–30 There are several possible reasons 
why the addition of bevacizumab to the erlotinib regimen 
improved efficacy in terms of PFS compared with erlo-
tinib. One possible mechanism is that the combination of 
bevacizumab could improve drug delivery31 because beva-
cizumab alters tumour blood vessel physiology, leading to 
increased intratumoural absorption of drugs.32 A preclin-
ical study33 demonstrated that tumours treated with the 
lowest dose of an EGFR TKI (gefitinib) developed drug 
resistance earlier than those with higher doses. There-
fore, a higher intratumoural concentration of erlotinib 
could prolong resistance to TKIs. Another possible mech-
anism is that bevacizumab may restore cell apoptosis by 
inhibiting the VEGF- mediated pathway.34 Due to syner-
gistic inhibition of cancer growth signalling, VEGF signal 
inhibition is still effective for cancers with EGFR TKI 

resistant mutations.35 An animal study36 suggested that 
erlotinib plus bevacizumab treatment restored resistance 
to the VEGF- mediated pathway. Therefore, in the clinic, 
the addition of bevacizumab to erlotinib is an optional 
strategy to delay the onset of TKI resistance in NSCLC.21 37

In our meta- analysis, neither ORR nor OS were 
prolonged by combination therapy. For ORR, this lack 
of improvement can be explained by the high sensitivity 
of these NSCLCs to EGFR TKIs. Due to the high ORR in 
the erlotinib alone group, a larger study population is 
required to demonstrate a significant effect of the combi-
nation regimen. The combination of bevacizumab and 
erlotinib failed to translate into OS benefit, which can 
be explained as outlined below. Although OS might have 
been influenced by patient therapy after disease progres-
sion, because there are many options for the treatment of 
NSCLC, any outcome of first- line treatment on OS can be 
influenced by subsequent treatment.38 In a study by Zhou 
et al19 more patients in the erlotinib group received subse-
quent anticancer treatment than in the erlotinib plus 
bevacizumab group (50.0% (77/154) vs 33.8% (53/157)), 
which could have influenced the OS result. Conversely, 
there may be different acquired resistance mechanisms 
between the two groups. Furthermore, the lack of OS 
benefit in the erlotinib plus bevacizumab group may be 
explained by the differences in the proportion of patients 
who receive subsequent lines of osimertinib therapy. In 
the Zhou et al19 study, more patients received osimertinib 
in the erlotinib group as a subsequent treatment than in 
the erlotinib plus bevacizumab group (29.2% (27/157) vs 
17.2% (45/154)).

Concerning safety, erlotinib plus bevacizumab is more 
toxic than erlotinib alone and there are known toxici-
ties associated with bevacizumab treatment, especially 
for diarrhoea, haemorrhagic events, proteinuria and 
hypertension.39 40 In most cases, toxicity of combination 

Table 2 All adverse effects and severe adverse effects of erlotinib plus bevacizumab

Adverse effects (all grades 
followed severe grades)

Erlotinib plus bevacizumab 
(event/total)

Erlotinib 
(event/total) RR (95% CI) P value

Heterogeneity

I2 (%) P value

Rash 280/344 292/344 0.98 (0.90 to 1.07) 0.63 67 0.05

Diarrhoea 176/344 149/344 1.19 (1.03 to 1.38) 0.02 49 0.14

Paronychia 102/344 97/344 1.06 (0.87 to 1.30) 0.57 0 0.55

Stomatitis 95/344 75/344 1.32 (0.89 to 1.96) 0.17 52 0.12

Haemorrhagic event 141/344 70/344 2.66 (1.12 to 6.31） 0.03 89 <0.001

Proteinuria 86/344 9/344 9.26 (4.86 to 17.66) <0.0001 0 0.41

Hypertension 138/344 26/344 5.37 (3.66 to 7.88) <0.0001 0 0.89

Rash 54/387 50/389 1.10 (0.78 to 1.56) 0.59 0 0.69

Diarrhoea 15/387 9/389 1.67 (0.76 to 3.68) 0.20 25 0.26

Paronychia 4/344 8/344 0.54 (0.17 to 1.66) 0.28 0 0.75

Stomatitis 4/344 4/344 0.76 (0.17 to 3.36) 0.71 0 0.91

Haemorrhagic event 6/344 1/344 3.52 (0.74 to 16.87) 0.11 0 0.86

Proteinuria 30/387 1/389 12.75 (3.54 to 45.97) <0.0001 0 0.95

Hypertension 117/387 18/389 5.00 (2.14 to 11.68) 0.0002 71 0.02
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therapy was considered to be tolerable and manageable;41 
patients will not choose to terminate drug treatment early 
due to an AE, so patients can achieve the benefits of treat-
ment with erlotinib plus bevacizumab.

Our current meta- analysis has some strengths. We 
comprehensively researched the pooled data from the 
most up- to- date high- quality RCTs and provided best level 
of evidence that demonstrated the efficacy and safety 
of erlotinib plus bevacizumab in patients with advanced 
EGFRm+ NSCLC. The recommended first- line treatment 
for advanced EGFRm+ NSCLC is often osimertinib, a 
third- generation EGFR TKI. First- generation and second- 
generation EGFR TKIs, EGFR TKI plus bevacizumab or 
EGFR TKI plus ramucirumab are also available as treat-
ment options.42 43 However, most patients eventually 
develop disease progression due to acquired drug resis-
tance.44 Our meta- analysis provided evidence that the 
erlotinib plus bevacizumab combination prolongs PFS 
compared with erlotinib alone; therefore, in the clinic, 
when erlotinib monotherapy is ineffective, the addition 
of bevacizumab to erlotinib is an optional strategy for the 
treatment of EGFRm+ advanced NSCLC.

Our meta- analysis had several potential limitations. 
First, only four trials were available to include in the 
analysis, and some of these studies had relatively small 
sample sizes. Although these results were of high quality 
and were derived from well- performing trials, our conclu-
sions should be interpreted with caution because smaller 
trials are more likely to result in an overestimation of the 
treatment effects. Second, our study failed to consider the 
effects of previous treatment and smoking status in some of 
the enrolled participants, due to the lack of corresponding 
data and information. Third, a subgroup analysis of EGFR 
mutation status of NSCLC was not conducted due to 
insufficient information on these factors in the included 
trials. NSCLC is a molecularly heterogeneous disease,45 
the ex19del and ex21 L858R mutations are the two most 
commonly reported EGFR variants,46 therefore, a subgroup 
analysis based on the EGFR mutation status of patients 
treated with erlotinib plus bevacizumab is warranted in the 
future. Finally, there may have been a bias in the selection 
of positive studies. It is understandable that journals do not 
like to present negative data, so this may also have led to an 
overestimation of the treatment effect.

CONCLUSIONS
Based on the present evidence, although the combined 
strategy of erlotinib plus bevacizumab prolonged PFS 
for the treatment of EGFRm+ advanced NSCLC, this 
strategy failed to significantly improve OS, and exhibited 
common but acceptable AEs such as diarrhoea, haemor-
rhagic event, proteinuria and hypertension. This combi-
nation can be recommended as a therapeutic strategy for 
patients with advanced EGFRm+ NSCLC.
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OR 'randomized':ab,ti OR 'placebo':ab,ti OR 'rct':ab,ti). 
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web of science Search Strategy： 

(TS=(Carcinoma, Non-Small-Cell Lung OR Carcinoma, Non Small Cell Lung OR 

Carcinomas, Non-Small-Cell Lung OR Lung Carcinoma, Non-Small-Cell OR Lung 

Carcinomas, Non-Small-Cell OR Non-Small-Cell Lung Carcinomas OR Non-Small-

Cell Lung Carcinoma OR Non Small Cell Lung Carcinoma OR Carcinoma, Non-

Small Cell Lung OR Non-Small Cell Lung Carcinoma OR Non-Small Cell Lung 

Cancer OR Nonsmall Cell Lung Cance))AND(TS=(Erlotinib Hydrochloride OR 

Hydrochloride, Erlotinib OR Erlotinib HCl OR HCl, Erlotinib OR OSI-774 OR OSI 

774 OR OSI774 OR CP 358774 OR 358774, CP OR CP 358,774 OR 358,774, CP OR 

CP-358,774 OR CP358,774 OR CP-358774 OR CP358774 OR 11C-erlotinib OR 11C 

erlotinib OR Erlotinib OR N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin-

4-amine OR Tarceva))AND(TS=(Bevacizumab OR Mvasi OR Bevacizumab-awwb 

OR Bevacizumab awwb OR Avastin))AND(TS=(randomized controlled trial OR 

randomized OR placebo OR RCT)). 

 

Cochrane Library Search Strategy： 

((Carcinoma, Non-Small-Cell Lung) OR (Carcinoma, Non Small Cell Lung ):ab,ti,kw 

OR (Carcinomas, Non-Small-Cell Lung):ab,ti,kw OR (Lung Carcinoma, Non-Small-

Cell ):ab,ti,kw OR (Lung Carcinomas, Non-Small-Cell ):ab,ti,kw OR (Non-Small-

Cell Lung Carcinomas ):ab,ti,kw OR (Non-Small-Cell Lung Carcinoma ):ab,ti,kw OR 

(Non Small Cell Lung Carcinoma ):ab,ti,kw OR (Carcinoma, Non-Small Cell 

Lung ):ab,ti,kw OR (Non-Small Cell Lung Carcinoma ):ab,ti,kw) AND ((Erlotinib 

Hydrochloride) OR (Hydrochloride, Erlotinib):ab,ti,kw OR (Erlotinib HCl):ab,ti,kw 

OR (HCl, Erlotinib):ab,ti,kw OR (OSI-774):ab,ti,kw OR (OSI 774):ab,ti,kw OR 

(OSI774):ab,ti,kw OR (CP 358774):ab,ti,kw OR (358774, CP):ab,ti,kw OR (CP 

358,774):ab,ti,kw OR (358,774, CP):ab,ti,kw OR (CP-358,774):ab,ti,kw OR 

(CP358,774):ab,ti,kw OR (CP-358774):ab,ti,kw OR (CP358774):ab,ti,kw OR (11C-

erlotinib):ab,ti,kw OR (11C erlotinib):ab,ti,kw) AND ((Bevacizumab) OR 

(Mvasi):ab,ti,kw OR (Bevacizumab-awwb):ab,ti,kw OR (Bevacizumab 

awwb ):ab,ti,kw OR (Avastin):ab,ti,kw) AND ((randomized controlled trial):ab,ti,kw 

OR (randomized):ab,ti,kw OR (placebo):ab,ti,kw OR (RCT):ab,ti,kw). 
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FigureS1 Forest plot of AEs of diarrhea 

 

 

FigureS2 Forest plot of AEs of haemorrhagic event 

 

 

FigureS3 Forest plot of AEs of proteinuria 

 

 

FigureS4 Forest plot of AEs of hypertension 

 

FigureS5 Forest plot of AEs of rash 
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FigureS6 Forest plot of AEs of paronychia 

 

 

FigureS7 Forest plot of AEs of stomatitis 

 

 

FigureS8 Forest plot of severe AEs of proteinuria 

 

 

FigureS9 Forest plot of severe AEs of hypertension 

 

 

FigureS10 Forest plot of severe AEs of rash 
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FigureS11 Forest plot of severe AEs of diarrhea 

 

 

FigureS12 Forest plot of severe AEs of paronychia 

 

FigureS13 Forest plot of severe AEs of stomatitis 

 

 

FigureS14 Forest plot of severe AEs of haemorrhagic event 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-062036:e062036. 12 2022;BMJ Open, et al. Deng W


	Erlotinib plus bevacizumab versus erlotinib alone in patients with EGFR-positive advanced non-small-cell lung cancer: a systematic review and meta-analysis of randomised controlled trials
	Abstract
	Introduction
	Methods
	Inclusion and exclusion criteria
	Outcome assessment
	Search strategy and selection
	Data extraction
	Assessing risk of bias and grading the quality of evidence
	Statistical analysis
	Patient and public involvement statement

	Results
	Results of the literature search
	Characteristics of the included studies
	Risk of bias and quality assessment
	Progression-free survival
	Overall survival
	Objective response rate
	Adverse effects

	Discussion
	Conclusions
	References


