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ABSTRACT
Background To date, none of randomised trials aim 
to compare the efficacy of programmed death 1 (PD- 
1) inhibitor plus chemotherapy and bevacizumab plus 
chemotherapy as first- line treatment for non- squamous 
non- small- cell lung cancer (NSCLC). This analysis pooled 
prospective data to compare the survival benefits of the 
two regimens for advanced NSCLC without targetable 
genetic mutations.
Methods Data were pooled from three randomised 
phase III clinical trials: NCT03607539, NCT03134872 and 
NCT02954172. 466 patients received PD- 1 inhibitor (200 
mg) plus pemetrexed (500 mg/m²) and platinum (cisplatin 
75 mg/m2 or carboplatin area under the curve (AUC) 5 mg/
mL/min), while 432 patients received bevacizumab (15 
mg/kg) plus paclitaxel (175 mg/m2) and carboplatin (AUC 6 
mg/mL/min). Propensity score matching in a 1:1 ratio was 
performed to balance baseline characteristics of the two 
arms. The endpoints of this analysis were progression- free 
survival (PFS), overall survival (OS) and objective response 
rate (ORR).
Results In total, 375 patients in each arm were matched. 
With a median follow- up of 23 months (IQR 21–26), results 
showed that median PFS was significantly prolonged in 
the PD- 1 inhibitor arm than in the bevacizumab arm (10.1 
vs 7.4 months; HR 0.62, 95% CI 0.52 to 0.73, p<0.001). 
Improved OS was also demonstrated in the PD- 1 inhibitor 
arm (27.9 vs 20.2 months; HR 0.75 95% CI 0.61 to 0.91, 
p=0.004). ORR in the PD- 1 inhibitor arm was 56.8%, 
while that in the bevacizumab arm was 45.1%. However, 
exploratory subgroup analysis indicated that median 
PFS and median OS of the two arms were comparable 
in patients with negative programmed death ligand 1 
expression or in patients aged ≥65 years old.
Conclusions PD- 1 inhibitor plus chemotherapy was 
associated with significant survival benefits compared with 
bevacizumab plus chemotherapy in patients with advanced 
non- squamous NSCLC, which provides evidence support 
to guide clinical practice. Nonetheless, the comparative 
survival outcomes in several subgroups indicated that 
bevacizumab plus chemotherapy still mattered.

INTRODUCTION
Bevacizumab plus chemotherapy and 
programmed death 1 (PD- 1)/programmed 
death ligand 1 (PD- L1) inhibitor plus chemo-
therapy have been approved successively for 
the first- line treatment of non- squamous non- 
small- cell lung cancer (NSCLC) without sensi-
tising EGFR or ALK alteration. Both regimens 
have demonstrated substantially improved 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The current guidelines prioritising programmed 
death 1 (PD- 1)/programmed death ligand 1 inhibitor 
plus chemotherapy over bevacizumab plus chemo-
therapy are mainly based on indirect extrapolation 
of the results of several previous clinical trials; there 
is a paucity of literature directly comparing the 
regimens.

WHAT THIS STUDY ADDS
 ⇒ This pooled analysis is, to our knowledge, the first 
study of prospectively obtained data to compare 
the survival outcomes of PD- 1 inhibitor plus che-
motherapy and bevacizumab plus chemotherapy 
for first- line treatment of advanced non- squamous 
non- small- cell lung cancer (NSCLC) without epi-
dermal growth factor receptor (EGFR) or Anaplastic 
Lymphoma kinase (ALK) alteration, which could pro-
vide evidence reference to guide treatment option in 
clinical practice.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ The results provided evidence support for the pref-
erence of PD- 1 inhibitor plus chemotherapy in first- 
line treatment for non- squamous NSCLC, while the 
comparative survival outcomes in several subgroups 
indicated that bevacizumab plus chemotherapy still 
mattered.

http://bmjopenrespres.bmj.com/
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progression- free survival (PFS) and overall survival (OS) 
compared with chemotherapy alone.1–5 Nonetheless, 
a comparison of survival benefits between the two regi-
mens has not been clearly explored. The rationale that 
current guidelines preferentially recommend PD- 1/
PD- L1 inhibitor plus chemotherapy for first- line treat-
ment of advanced non- squamous NSCLC is mainly based 
on an extrapolation of the results of previous clinical 
trials, which lacks sufficient power to guide clinical prac-
tice to some extent.1 3–6

The IMpower150 trial conducted a prospective, head- 
to- head comparison of PD- L1 inhibitor atezolizumab plus 
chemotherapy and bevacizumab plus chemotherapy for 
the treatment of patients with advanced non- squamous 
NSCLC.7 Unexpectedly, no statistically significant differ-
ence in PFS and OS was observed in light of the published 
results. In addition, Asian populations tend to respond 
better to bevacizumab plus chemotherapy than non- 
Asian populations. The survival benefits of bevacizumab 
plus chemotherapy in the BEYOND trial and east Asian 
subgroup analysis in the AVAiL and SAiL trials were supe-
rior to those in the global ECOG 4599 trial with a predom-
inantly white population included, and even comparable 
to survival benefits of pembrolizumab plus chemotherapy 
in the KEYNOTE 189 trial.1–3 8 9 Collectively, exploration 
is warranted to confirm whether current guidelines are 
appropriate in prioritising recommendations of PD- 1/
PD- L1 inhibitor plus chemotherapy in the first- line 
treatment for non- squamous NSCLC, especially in Asian 
populations. Moreover, the further exploration in some 
key subgroups is of great significance to achieve optimal 
treatment.

Herein, the present study seeks to compare the survival 
benefits of PD- 1 inhibitor plus chemotherapy versus beva-
cizumab plus chemotherapy in the first- line treatment 
of Chinese patients with non- squamous NSCLC without 
EGFR or ALK alteration by a pooled analysis of three 
prospective trials.10–12

METHODS
Study design and patients
Data were pooled from three randomised phase III 
trials done at a number of medical centres in China.10–12 
Briefly, the CameL study was an open- label, multicentre 
(52 sites), phase III trial with medication of carboplatin 
and pemetrexed with or without PD- 1 inhibitor camre-
lizumab.11 The ORIENT 11 study was a double- blind, 
multicentre (47 sites), phase III trial with medication of 
pemetrexed and platinum with or without PD- 1 inhib-
itor sintilimab.10 Moreover, the remaining bevacizumab 
study was a double- blind, multicentre (42 sites), positive 
drug- controlled, phase III trial exploring the clinical 
equivalence of bevacizumab biosimilar IBI305 to the 
reference bevacizumab.12 Patients with advanced meta-
static non- squamous NSCLC were eligible if they were 
aged 18–75 years and had a baseline Eastern Cooperative 
Oncology Group Performance Status of 0 or 1. Patients 

with sensitising EGFR mutations, ALK translocations 
or unknown status were excluded. Nearly all patients 
enrolled from the CameL and ORIENT 11 studies had 
the PD- L1 expression assessed. Other detailed design 
and eligibility criteria have been previously reported else-
where.10–12

Treatment interventions
In the PD- 1 inhibitor arm, 200 mg camrelizumab or sintil-
imab was administered intravenously on day 1 of every 
3- week (Q3W) treatment cycle. In the CameL study, 
camrelizumab was combined with carboplatin (area 
under the curve (AUC), 5 mg/mL/min, day 1 Q3W) 
and pemetrexed (500 mg/m², day 1 Q3W) for four to six 
cycles, while in the ORIENT 11 study, sintilimab was in 
combination with pemetrexed (500 mg/m2, day 1 Q3W) 
and either cisplatin (75 mg/m2, day 1 Q3W) or carbo-
platin (AUC 5 mg/mL/min, day 1 Q3W) for four cycles. 
Each regimen was then followed by corresponding PD- 1 
inhibitor camrelizumab or sintilimab plus pemetrexed 
as maintenance therapy Q3W until disease progression, 
intolerable toxicity, death, withdrawal of consent, inves-
tigator decision, loss of follow- up or study completion 
for up to 24 months. Notably, patients with radiographic 
progression but were in clinically stable condition could 
continue the treatment based on the investigator’s discre-
tion until progression was corroborated at a subsequent 
assessment 4 weeks later.

In the bevacizumab arm, patients administered bevaci-
zumab biosimilars IBI305 (15 mg/kg Q3W) or reference 
bevacizumab (15 mg/kg Q3W), in combination with 
carboplatin (AUC 6 mg/mL/min, Q3W) and paclitaxel 
(175 mg/m2, Q3W) no more than six cycles. Patients then 
administered corresponding IBI305 or reference bevaci-
zumab as maintenance therapy until disease progression, 
intolerable toxicity, death, withdrawal of consent, investi-
gator decision, loss of follow- up or study completion.

Outcomes
In this pooled analysis, the prespecified endpoints 
included PFS, OS and objective response rate (ORR). PFS 
was defined as the time from randomisation to disease 
progression or death from any cause; OS was defined as 
the time from randomisation to death from any cause; 
ORR was defined as the proportion of patients with a 
confirmed complete or partial response. Independent 
radiographic review committee has conducted efficacy 
assessment based on Response Evaluation Criteria in 
Solid Tumours V.1.1 in all of the three studies. The effi-
cacy assessment intervals and follow- up plans were basi-
cally similar among the three studies. Tumour imaging 
assessments were done every 6 weeks for the first 48 
weeks and every 12 weeks thereafter in the ORIENT 11 
study and bevacizumab study, while tumour imaging was 
conducted every 6 weeks for the first 54 weeks and every 
12 weeks thereafter in the CameL study.
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The exploratory subgroup analysis was performed 
based on prespecified covariates including age (<65 or 
≥65 years old), gender (male or female), disease stage 
(Ⅲ or Ⅳ), smoking history (<20 or ≥20 pack years), 
ECOG PS (0 or 1) and PD- L1 Tumour Proportion Score 
(TPS) (<1% or ≥1%). In the PD- 1 inhibitor arm, the vast 
majority of patients underwent PD- L1 TPS evaluation by 
the PD- L1 immunohistochemistry 22C3 pharmDx test. 
Notably, none of the patients in the bevacizumab arm 
was tested for PD- L1 expression. Previous studies have 
shown that the therapeutic efficacy of bevacizumab was 
not affected by the expression status of PD- L1.13 There-
fore, in the exploratory subgroup analysis with different 
PD- L1 TPS, the overall population in bevacizumab arm 
was compared with patients with different PD- L1 TPS in 
PD- 1 inhibitor arm to identify the optimal regimen.

Statistical analysis
Data were pooled from the full analysis set populations 
in the three randomised trials and entered into two 
arms with PD- 1 inhibitor plus chemotherapy versus beva-
cizumab plus chemotherapy. Owing to the pooling of 
three separate trial populations, Q statistics and I² values 
were used to assess the possible heterogeneity among the 
three trials. Propensity score matching was performed to 
adjust unbalanced covariates between the two regimens. 
The propensity score for each enrolled patient was calcu-
lated by a multivariable logistic regression model based 
on the covariates including age, gender, ECOG PS, clin-
ical disease stage, histopathological features and smoking 
history. The matched subjects (1:1) were then generated 
by the nearest neighbour matching without replacement. 
A calliper of 0.2 was set to be the maximum tolerated devi-
ation of the paired propensity score. Moreover, the abso-
lute standardised difference no more than 0.1 between 
the two matched groups was deemed as a good match.

χ2 and t- tests were used to compare the categorical and 
continuous variables of baseline characteristics between 
the two groups, respectively. The Kaplan- Meier curves 
and log- rank test were adopted to estimate and compare 
PFS and OS between the two arms. Moreover, the explor-
atory subgroup analyses were performed by unstratified 
Cox proportional hazards models with estimated HRs 
and associated 95% CIs.

Statistical power calculations were presented in the 
original publications for each trial.10–12 A two- side p value 
less than 0.05 was deemed as statistically significant. All 
statistical analyses were done using SPSS V.23.

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

RESULTS
Study population
Among the three enrolled studies, patients were recruited 
from 28 November 2016 to 30 July 2019 (bevacizumab 
study, from 28 November 2016 to 23 May 2018; CameL 
study, from 12 May 2017 to 6 June 2018; ORIENT 11 study, 
from 23 August 2018 to 30 July 2019). Totally, 205 patients 
in the CameL study and 261 patients in the ORIENT 11 
study were pooled into the PD- 1 inhibitor arm (n=466). 
Given the clinical equivalences of bevacizumab biosimilar 
IBI305 to bevacizumab in efficacy, patients administering 
either IBI305 or bevacizumab in the enrolled study were 
all pooled into the bevacizumab arm for further analysis 
(n=432). Selection of patients from the three studies was 
shown in figure 1. After propensity score matching, even-
tually, survival outcomes were compared in 375 patients 
in the PD- 1 inhibitor arm and the matched 375 patients 

Figure 1 Patient enrolment flowchart. PD- 1, programmed death 1.
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in the bevacizumab arm. Baseline characteristics were 
generally well balanced between the two matched arms 
(table 1).

Efficacy
In the entire population before matching, median 
follow- up was 23.4 months (IQR 21.6–25.3) in the PD- 1 
inhibitor arm and 22.2 months (IQR 19.8–27.6) in the 
bevacizumab arm with an overall median follow- up of 
23.0 months (IQR 20.9–25.9). The median PFS was 
substantially prolonged in the PD- 1 inhibitor arm (10.1 
months, 95% CI 8.9 to 11.2) versus the bevacizumab 
arm (7.4 months, 95% CI 6.8 to 8.0) with an HR of 0.64 
(95% CI 0.54 to 0.75, p<0.001). Improved OS in the PD- 1 
inhibitor arm was also observed (median OS 27.9 months 
(95% CI 25.0 to 30.7) vs 20.6 months (95% CI 17.7 to 
23.5); HR 0.80, 95% CI 0.67 to 0.97; p=0.021). The ORR 

was significantly higher in the PD- 1 inhibitor arm than in 
the bevacizumab arm (56.9% vs 45.1%, p<0.001).

Comparison between the two matched groups 
confirmed basically consistent results. Median follow- up 
was 23.4 months (IQR 21.6–25.3) in the PD- 1 inhib-
itor arm and 22.5 months (IQR 20.2–27.6) in the beva-
cizumab arm with an overall median follow- up 23.0 
months (IQR 21.0–26.0). The median PFS was 10.1 
months (IQR 8.8–11.3) in the PD- 1 inhibitor arm vs 7.4 
months (IQR 6.8–8.0) in the bevacizumab arm (HR 0.62, 
95% CI 0.52 to 0.73; p<0.001; figure 2A). Median OS was 
significantly extended in the PD- 1 inhibitor arm as well 
(27.9 months (not reached) vs 20.2 months (IQR 17.5–
22.9); HR 0.75, 95% CI 0.61 to 0.91; p=0.004; figure 2B). 
In the PD- 1 inhibitor arm, 56.8% of patients achieved 
objective response as did 45.1% in the bevacizumab arm 
(p=0.001).

Table 1 Baseline characteristics before and after propensity score matching

Characteristics

Before matching (%) After matching (%)

PD- 1 
inhibitor plus 
chemo
(n=466)

Bevacizumab 
plus chemo
(n=432) Sdiff P value

PD- 1 
inhibitor 
plus chemo
(n=375)

Bevacizumab 
plus chemo
(n=375) Sdiff P value

Age (years), median (IQR) 60 (54–65) 58.5 (52–64) 0.19 0.005 60 (54–65) 60 (53–65) <0.01 0.958

  <65 329 (70.6) 331 (76.6) 0.14 0.041 272 (72.5) 278 (74.1) 0.04 0.620

  ≥65 137 (29.4) 101 (23.4) 103 (27.5) 97 (25.9)     

Gender, n (%)                 

  Male 346 (74.2) 275 (63.7) 0.23 0.001 255 (68.0) 253 (67.5) 0.01 0.876

  Female 120 (25.8) 157 (36.3)     120 (32.0) 122 (32.5)     

ECOG PS, n (%)                 

  0 122 (26.2) 108 (25.0) 0.03 0.686 94 (25.1) 94 (25.1) 0.00 1.000

  1 344 (73.8) 324 (75.0)     281 (74.9) 281 (74.9)     

History of smoking (packs a year)               

  ˂ 20 or never 195 (41.8) 253 (58.6) 0.34 <0.001 195 (52.0) 197 (52.5) 0.02 0.884

  ≥20 271 (58.2) 179 (41.4)     180 (48.0) 178 (47.5)     

Histopathological features, n (%)               

  Adenocarcinoma 452 (97.0) 418 (96.8) 0.01 0.839 365 (97.3) 366 (97.6) 0.02 0.816

  Others 14 (3.0) 14 (3.2)     10 (2.7) 9 (2.4)     

Disease stage, n (%)                 

  III 51 (10.9) 57 (13.2) 0.07 0.3 43 (11.5) 43 (11.5) 0.00 1.000

  IV 415 (89.1) 375 (86.8)   332 (88.5) 332 (88.5)     

PD- L1 TPS, n (%)*                 

  ˂ 1% 133 (28.5)       105 (28.0)       

  ≥1% 315 (67.6)       256 (68.3)       

  1%–49% 180 (38.6)       150 (40.0)       

  ≥50% 135 (29.0)       106 (28.3)       

  Unknown 18 (3.9) 432 (100)     14 (3.7) 375 (100)     

After propensity score matching, eventually, 83.5% (750/898) of the entire population was matched for further analysis.
*In the PD- 1 inhibitor plus chemotherapy group, PD- L1 TPS was unknown in 18 patients because PD- L1 TPS could not be assessed from the 
obtained tumour tissue. In the bevacizumab plus chemotherapy group, PD- L1 TPS assessment was not performed.
ECOG PS, Eastern Cooperative Oncology Group Performance Status; PD- 1, programmed death 1; PD- L1, programmed death ligand 1; Sdiff, 
standardised difference; TPS, Tumour Proportion Score.
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Exploratory subgroup analysis was conducted in the 
matched arms (figure 3A,B). Collectively, most baseline 
characteristic subgroups were observed to have improved 
PFS and OS in the PD- 1 inhibitor arm compared with 
those in the bevacizumab arm. Nonetheless, there were 
several subgroups in which PD- 1 inhibitor plus chemo-
therapy did not significantly prolong PFS and OS than 
bevacizumab plus chemotherapy. In the subgroup anal-
ysis of patients aged ≥65 years old, median PFS was 7.0 
months (IQR 5.1–8.9) in the PD- 1 inhibitor arm and 8.5 
months (IQR 7.0–10.0) in the bevacizumab arm (HR 
1.07, 95% CI 0.77 to 1.49; p=0.670; figure 4). Corre-
sponding median OS was 15.6 months (IQR 12.0–19.1) 

vs 17.7 months (IQR 14.0–21.4), respectively. Of 103 
patients, 47 (45.6%) achieved an objective response in 
the PD- 1 inhibitor arm, as did 47 of 97 patients (48.5%) 
in the bevacizumab arm (p=0.689).

Survival outcomes were also analysed in the subgroup 
of patients with different PD- L1 expression. In patients 
with positive PD- L1 expression (TPS ≥1%), 306 patients 
in the PD- 1 inhibitor arm were matched to 306 patients 
in the bevacizumab arm using propensity scores. 
Matched covariates were well balanced with standardised 
differences between the two arms generally less than 0.1 
(online supplemental table S1). Median PFS was 11.5 

Figure 4 Kaplan- Meier analysis for progression- free 
survival (A) and overall survival (B) in the subgroup of 
patients aged ≥65 years old. PD- 1, programmed death 1.

Figure 2 Kaplan- Meier analysis for progression- 
free survival (A) and overall survival (B) in the matched 
population. NR, not reached; PD- 1, programmed death 1.

Figure 3 Exploratory subgroup analysis in progression- free survival (A) and overall survival (B) in the matched population. 
ECOG- PS, Eastern Cooperative Oncology Group Performance Status; NR, not reached; PD- 1, programmed death 1; TPS, 
Tumour Proportion Score.

https://dx.doi.org/10.1136/bmjresp-2022-001294
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months (IQR 9.3–13.8) in the PD- 1 inhibitor arm and 7.2 
months (IQR 6.6–7.9) in the bevacizumab arm (HR 0.53, 
95% CI 0.43 to 0.64; p<0.001; figure 5A). Improved OS in 
the PD- 1 inhibitor arm was also demonstrated (median 
OS, not reached (NR) (NR–NR) vs 20.5 (17.4–23.7); HR 
0.66, 95% CI 0.53 to 0.83; p<0.001; figure 5B). Of 306 
patients, 193 (63.1%) achieved objective response in 
PD- 1 inhibitor arm while 137 of 306 patients (44.8%) in 
bevacizumab arm (p<0.001).

In patients with negative PD- L1 expression (TPS <1%), 
survival outcomes were compared in 133 patients in the 
PD- 1 inhibitor arm and the matched 133 patients in the 
bevacizumab arm. Online supplemental table S2 showed 
the balanced baseline characteristics with standardised 
differences between the two arms generally less than 
0.1. No significant improvement in PFS, OS and ORR 
was observed with PD- 1 inhibitor treatment versus beva-
cizumab treatment. Median PFS was 7.1 months (IQR 
5.7–8.4) in the PD- 1 inhibitor arm and 7.2 months (IQR 
6.2–8.3) in the bevacizumab arm (HR 0.92, 95% CI 0.70 
to 1.22; p=0.579; figure 5C). The corresponding median 
OS was 19.3 months (IQR 15.6–23.0) vs 19.1 months 
(IQR 13.0–25.1), respectively (HR 1.01, 95% CI 0.73 to 
1.39; p=0.956; figure 5D). The ORR was 42.9% in both 
the two arms.

Safety
In the entire population, the incidence of treatment- 
related adverse events (AEs) of grade 3 or higher was 
65.5% in the PD- 1 inhibitor arm and 88.9% in the beva-
cizumab arm. Eight (1.7%) of 466 patients with PD- 1 
inhibitor treatment developed grade 5 treatment- related 
AE, while none of the patients with bevacizumab treat-
ment developed grade 5 treatment- related AE. The most 

common grade 3 or higher treatment- related AEs were 
decreased neutrophil count, decreased white blood cell 
count and decreased platelet count in both arms. Grade 
3 or higher immune- related AEs occurred in 58 of 466 
patients (12.4%) in the PD- 1 inhibitor arm, while grade 
3 or higher bevacizumab- related AEs were reported in 74 
of 432 patients (17.1%) in the bevacizumab arm. Other 
details were reported in the original publications for 
each trial.10–12

DISCUSSION
To our knowledge, this pooled analysis is the first study 
of prospectively obtained data to compare the survival 
outcomes of PD- 1 inhibitor plus chemotherapy and beva-
cizumab plus chemotherapy for first- line treatment of 
advanced non- squamous NSCLC without EGFR or ALK 
alteration. The results demonstrated that PD- 1 inhib-
itor plus chemotherapy was associated with substantially 
prolonged PFS and OS compared with bevacizumab plus 
chemotherapy, which provided evidence support for the 
preference of PD- 1 inhibitor plus chemotherapy in the 
first- line treatment of advanced non- squamous NSCLC. 
Notably, no significant improvement in both PFS and OS 
was observed in the PD- 1 inhibitor arm versus the beva-
cizumab arm in the subgroup of patients with negative 
PD- L1 expression and subgroup of patients aged ≥65 
years old, which warrants further exploration to identify 
the optimal regimen.

The current guidelines prioritising PD- 1/PD- L1 inhib-
itor plus chemotherapy over bevacizumab plus chemo-
therapy are mainly based on indirect extrapolation of 
the results of several previous clinical trials.1 3–6 To date, 
there is a scarcity of large, randomised, head- to- head 
clinical trials directly comparing PD- 1 inhibitor plus 

Figure 5 Kaplan- Meier analysis for PFS (A) and OS (B) in the subgroup of patients with PD- L1 ≥1% and PFS (C) and OS 
(D) in the subgroup of patients with PD- L1 <1%. PD- 1, programmed death 1; NR, not reached; OS, overall survival; PD- L1, 
programmed death ligand 1; PFS, progression- free survival.

https://dx.doi.org/10.1136/bmjresp-2022-001294
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chemotherapy versus bevacizumab plus chemotherapy. 
Of particular concern, bevacizumab plus chemotherapy 
has shown relatively more potent antitumor efficacy in 
Asian populations than non- Asian populations. Clini-
cians have been puzzled as to which of the two regimens 
is superior for the Asian population. Our study pooled 
prospectively obtained data from three randomised 
phase III clinical trials of Chinese population with non- 
squamous NSCLC without EGFR or ALK alteration and 
further made head- to- head comparison of PD- 1 inhibitor 
plus chemotherapy and bevacizumab plus chemotherapy 
in efficacy and safety. The results substantiated signifi-
cantly improved survival benefits of PD- 1 inhibitor plus 
chemotherapy, which could provide evidence support for 
guidance and clinical practice to some extent.

The phase III IMpower150 trial explored the compara-
tive efficacy of PD- L1 inhibitor atezolizumab plus chemo-
therapy versus bevacizumab plus chemotherapy for the 
first- line treatment of metastatic non- squamous NSCLC.7 
Contrary to what was anticipated, there was no significant 
difference in PFS and OS between the two regimens in 
the intention- to- treat population. Result discrepancies 
between the IMpower150 trial and our analysis were 
possibly attributed to the differences in patient baseline 
characteristics and more remarkably, the type of immune 
checkpoint inhibitors (PD- L1 inhibitor vs PD- 1 inhib-
itor). Specifically, a meta- analysis including 19 clinical 
trials of PD- 1 and PD- L1 inhibitors for diverse cancer 
types demonstrated favourable survival outcomes with 
PD- 1 inhibitors compared with PD- L1 inhibitors.14 The 
results of a pooled analysis of four randomised clinical 
trials including KEYNOTE- 021 Cohort G, KEYNOTE- 189, 
IMpower130 and IMpower150 also showed a substan-
tially longer PFS and OS with PD- 1 inhibitor pembroli-
zumab plus chemotherapy than with PD- L1 inhibitor 
atezolizumab plus chemotherapy.15 Nonetheless, further 
randomised trials are needed to corroborate the 
differences.

Survival benefits favoured PD- 1 inhibitor plus chemo-
therapy against bevacizumab plus chemotherapy in 
the entire population and the majority of subgroups. 
However, there were several subgroups in which no 
significant difference in survival outcomes was found 
between the two regimens. Of particular concern, in the 
subgroup of patients aged ≥65 years old, bevacizumab 
plus chemotherapy induced longer PFS and OS than 
PD- 1 inhibitor plus chemotherapy, though without statis-
tical significance. Further analysis of our study observed 
that survival benefits with PD- 1 inhibitor plus chemo-
therapy in elderly patients (≥65 years old) were limited in 
comparison with young patients. The efficacy of immu-
notherapy in elderly patients remains controversial and 
has been not completely explored. Several studies failed 
to demonstrate a significant survival benefit in elderly 
patients, while some studies showed a comparable efficacy 
and toxicity profile of immunotherapy between young 
patients and elderly patients.16–19 Immunosenescence 
during ageing may be associated with impaired immune 

response against tumour cells, which could affect the 
efficacy of immunotherapy in elderly patients to varying 
degrees.20 21 Elderly patients account for a considerable 
proportion of patients with lung cancer,22 and it is of 
great significance to identify the optimal regimen in this 
population. The subgroup analysis of elderly patients in 
this study was limited by small sample sizes and therefore 
should be interpreted with caution. Besides, for elderly 
patients especially with high PD- L1 expression, whether 
immunotherapy alone could achieve superior survival 
benefits remains unclear. Further randomised trials with 
large volumes are needed to guide clinical practice.

Notably, no significant improvement in OS and PFS 
was demonstrated in the PD- 1 inhibitor arm versus the 
bevacizumab arm in the subgroup of patients with nega-
tive PD- L1 expression. Consistent results were previously 
reported in the IMpower150 trial.7 13 23 Survival outcomes 
were comparable with atezolizumab plus chemotherapy 
and bevacizumab plus chemotherapy in the negative 
PD- L1 expression subgroup (median OS 14.8 vs 14.1 
months; HR 0.96, 95% CI 0.76 to 1.22). Of particular 
concern, the addition of atezolizumab to bevacizumab 
plus chemotherapy failed to attain significantly prolonged 
survival outcomes as well (median PFS 7.1 months vs 
6.9 months, HR 0.77, 95% CI 0.61 to 0.99; median OS 
16.9 months vs 14.1 months, HR 0.90, 95% CI 0.71 to 
1.14).13 23 Additionally, a randomised phase III trial of 
nivolumab in combination with carboplatin, paclitaxel, 
and bevacizumab as first- line treatment for patients with 
advanced non- squamous NSCLC published the results 
of interim analysis.24 Promisingly, the results showed 
that nivolumab in combination with chemotherapy and 
bevacizumab was associated with substantially prolonged 
PFS compared with bevacizumab plus chemotherapy 
in patients with PD- L1 TPS of <1% (median PFS 13.6 
months vs 8.4 months, HR 0.55, 95% CI 0.38 to 0.78). The 
OS analysis was immature with a slight trend favouring 
nivolumab combination. Longer follow- up is warranted 
to evaluate the OS benefits. Collectively, the optimal 
treatment regimen for patients with PD- L1 TPS of <1% 
remains unclear. Of note, moreover, bevacizumab plus 
chemotherapy remains an important regimen option in 
the first- line treatment for this subgroup.

This study has several limitations. First, the pooled data 
were retrospectively retrieved from three prospective trials. 
To minimise baseline characteristic differences between 
the two arms, propensity score matching was performed. 
Nonetheless, the analysis of this study was exploratory 
and lacked sufficient power to definitely confirm differ-
ences in survival outcomes between treatment regimens. 
Prospective, randomised, head- to- head clinical trials are 
warranted to make direct comparison of PD- 1 inhibitor 
plus chemotherapy and bevacizumab plus chemotherapy 
to determine the optimal treatment regimen in the 
entire population and in some key subgroups. However, 
pretty large samples and long follow- up time make it a 
little difficult to initiate such clinical trials. In addition, 
more and more attention is paid to development of new 
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anti- tumour drugs and regimens. Therefore, this pooled 
study, as the only study to date exploring comparative 
efficacy of PD- 1 inhibitor plus chemotherapy and bevaci-
zumab plus chemotherapy, could provide evidence refer-
ence for current guidelines and clinical practice to some 
extent. Second, although with updated data of survival 
outcomes, the follow- up in this analysis was still relatively 
short and few death events occurred during this period. 
Besides, the detail of second and later line treatments 
of some patients were incomplete. Therefore, the avail-
able data limit further exploration in the effect of cross- 
over treatment in the bevacizumab arm on OS results. 
Nevertheless, a significant difference in OS between the 
two arms in the entire population was demonstrated. 
Lastly, the analysis was limited to the Chinese population. 
Considering the potential impact of ethnic differences 
on survival outcomes, we found that further exploration 
in other population is needed.

In summary, our pooled analysis demonstrated that 
PD- 1 inhibitor plus chemotherapy induced substantially 
increased survival benefits compared with bevacizumab 
plus chemotherapy for the first- line treatment of non- 
squamous NSCLC without sensitising EGFR or ALK alter-
ation. The result supports a preferential consideration 
of PD- 1 inhibitor plus chemotherapy for the first- line 
treatment of non- squamous NSCLC in clinical practice. 
Despite this, the optimal regimen for some key subgroups 
including those with negative PD- L1 expression and age of 
≥65 years old needs to be further explored. The compar-
ative survival outcomes suggested that bevacizumab 
plus chemotherapy still mattered in these subgroups at 
present. Large, head- to- head, randomised clinical trials 
are warranted to validate the exploratory outcomes.
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