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Introduction

Bevacizumab is a monoclonal antibody (mAb) that targets 
vascular endothelial growth factor (VEGF) and suppresses 
tumor growth (1). The antitumor efficacy of bevacizumab 
combined with various chemotherapy regimens has been 
proven and supported by numerous large-scale phase 3 
randomized controlled clinical trials (2). Subsequently, 
bevacizumab was approved with combination therapies 
to treat different cancers including metastatic colorectal, 
metastatic or recurrent non-squamous non-small-cell lung 
cancer (NSCLC), metastatic renal cell cancer, recurrent 
glioblastoma (US only), metastatic breast cancer (Europe 
only), persistent, recurrent, or metastatic cervical cancer, 

and recurrent epithelial ovarian, fallopian tube and primary 
peritoneal cancers (3,4). It was approved in China as first-
line treatment in combination with platinum-doublet 
chemotherapy for advanced or recurrent non-squamous 
NSCLC in 2015.

In recent years, value-based cancer care has become 
a hot topic in oncology, which focuses on how to assess 
effectively the value of various cancer treatments (5-7). The 
American Society of Clinical Oncology (ASCO) emphasizes 
not only the efficacy of drugs and regimens but also their 
price, taken cost-effectiveness into account. The National 
Comprehensive Cancer Network (NCCN) Guidelines also 
launched the “Evidence Blocks” version to provide more 
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Background: Bevacizumab is a monoclonal antibody (mAb) against vascular endothelial growth factor 
(VEGF) and used for treatments of various cancers. Due to the high costs of bevacizumab treatments, a 
biosimilar provides an affordable alternative therapy for cancer patients.
Methods: In this randomized, double-blind, multicenter, phase 3 study, locally advanced, metastatic or 
recurrent non-squamous non-small cell lung cancer (NSCLC) patients with wild-type epidermal growth 
factor receptor were enrolled and randomized (1:1) into IBI305 or bevacizumab groups. Patients received 6 
cycles of paclitaxel/carboplatin plus IBI305 or bevacizumab 15 mg/kg intravenously followed by IBI305 or 
bevacizumab 7.5 mg/kg maintenance until disease progression, unacceptable toxicity or death. The primary 
endpoint was confirmed objective response rate (ORR) by an independent radiological review committee 
(IRRC) and secondary endpoints included disease control rate (DCR), progression-free survival (PFS), 
duration of response (DOR), overall survival (OS) and safety.
Results: A total of 450 NSCLC patients were enrolled (224 in IBI305 group and 226 in bevacizumab 
group). ORRs were 44.3% for IBI305 and 46.4% for bevacizumab, and the ORR ratio was 0.95 (90% CI: 
0.803 to 1.135), within the predefined equivalence margin of 0.75 to 1.33. No significant difference in PFS 
(7.64 vs. 7.77 m, P=0.9987) was observed between the 2 groups. Serious adverse events (AEs) occurred in 
33.5% (75/224) of patients in the IBI305 group and 37.6% (85/226) in the bevacizumab group. AEs ≥ grade 
3 were similar in the IBI305 and bevacizumab groups [84.4% (189/224) vs. 89.8% (203/226), P=0.085].
Conclusions: IBI305 is similar to bevacizumab in terms of efficacy and safety.
Trial registration: Clinicaltrials.org Identifier: NCT02954172. Registered on 3 November 2016. Https://
clinicaltrials.gov/.
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comprehensive guidance to evaluate the affordability of 
various drugs and treatment regimens (8,9).

Research and development into biosimilar agents is an 
important means to ensure the efficacy as the reference drug 
while providing affordable price. A biosimilar is a drug that 
has comparable activity to a reference biological product 
that has been licensed for marketing. No clinical differences 
in purity, efficacy or safety between the reference drug and 
the biosimilar are permitted; however, small changes to 
inactive components of the product are allowed (10,11). 
Biosimilar products provide an affordable alternative 
therapy for patients.

IBI305 is a bevacizumab biosimilar candidate and a 
previous clinical study in healthy males has shown that 
IBI305 was similar to the reference bevacizumab in terms 
of its pharmacokinetic profile, immunogenicity and safety 
profile (12). The aims of the present study were to confirm 
the therapeutic similarity of IBI305 to the reference 
bevacizumab with regard to its safety and efficacy as first-
line therapy in patients with advanced or metastatic non-
squamous NSCLC.

Methods

Study design and patients

The study was a randomized, double-blind, multicenter, 
phase 3 clinical trial of NSCLC patients recruited 
from 42 centers in China (Clinicaltrials.org Identifier: 
NCT02954172). The study design followed the technical 
guidance issued by the regulatory authority in China 
[National Medical Products Administration (NMPA)] 
responsible for the development and evaluation of 
biosimilars, of which the requirement for the choice of 
study participants, study design and endpoints are similar 
to the European Commission, the European Medicines 
Agency (EMA) and the United States (US) Food and Drug 
Administration (FDA) requirements. The study followed 
the Declaration of Helsinki and Good Clinical Practice. 
The ethics committees of each study center approved the 
protocol and amendments; signed consent forms were 
provided by every patient that took part in the clinical trial.

Patients aged 18 to 75 years with unresectable locally 
advanced (stage IIIB), metastatic (stage IV) or recurrent 
non-squamous NSCLC, as confirmed by histological 
and/or cytological analysis, were enrolled. Major criteria 
for inclusion were: at least one measurable lesion as 
defined by the Response Evaluation Criteria in Solid 

Tumor (RECIST version 1.1) criteria; Eastern Tumor 
Collaborative Group Performance Status score (ECOG-
PS) 0 or 1; satisfactory hepatic, renal, and bone marrow 
functions; and life expectancy ≥6 months. Major exclusion 
criteria were: combined non-small cell or small cell cancer 
or adeno-squamous cancer with squamous cells as the main 
component; epidermal growth factor receptor (EGFR) 
sensitive mutations; previously treated with systemic anti-
cancer therapy; and relapse within 6 months after adjuvant 
therapy. The comprehensive details about the exclusion and 
inclusion criteria are described in the protocol in http://
fp.amegroups.cn/cms/1c6c7f497a01b395836c8860c6fd8d
5f/tlcr.2019.12.23-1.pdf.

Methodology

Randomization and masking
Eligible patients were randomly assigned (1:1) to the 
IBI305 or bevacizumab treatment groups. A centralized 
randomization procedure with pre-allocated blocks was 
used. Patients were stratified based on age (<60 vs. ≥60 years)  
and EGFR status (wild-type vs. unknown type). Treatment 
allocation was blinded using an interactive web response 
system. Investigators, patients and individuals who performed 
the analyses and assessments were blinded until database 
lock. In each center, the study medication was prepared by a 
dedicated, independent, unblinded study nurse.

Procedures
Patients received a maximum of 6 cycles of intravenously 
(IV)-administered IBI305 or reference bevacizumab  
(15 mg/kg), combined with IV-administered carboplatin 
(the area under the curve was 6) and paclitaxel (175 mg/m2).  
Patients then received IV-administered IBI305 or 
bevacizumab (7.5 mg/kg) according to their original 
treatment assignment as maintenance therapy. Therapy was 
administered at 3-week intervals until one or more of the 
following occurred: intolerable toxicity; consent withdrawal; 
disease progression; loss of follow-up; or death.

Objective response rate (ORR) was evaluated by an 
independent radiological review committee (IRRC) and 
an investigator based on expert computed tomography 
or magnetic resonance imaging assessments. Imaging 
examinations were conducted at baseline and then at 6-week 
intervals (±7 days) during the course of therapy. Overall 
responses were confirmed by two continuous complete 
responses (CR) or partial responses (PR) at intervals of at 
least 4 weeks.
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Outcomes
Confirmed ORR, based on the RECIST version 1.1 criteria 
by the IRRC was the primary efficacy endpoint. The 
secondary efficacy endpoints were duration of response 
(DOR), disease control rate (DCR), progression-free 
survival (PFS) and overall survival (OS).

The safety profiles were compared by adverse events 
(AEs) and immunogenicity.  Pharmacokinetic  and 
pharmacodynamic endpoints were the drug steady-state 
concentrations after multiple administrations, as well as 
concentrations of VEGF.

Statistical analysis

Statistical analyses were performed using the SAS Enterprise 
Guide (version 7.11).

Based on the assumption that 50% of patients would 
achieve objective response in both the IBI305 and 
bevacizumab groups, a cohort of 218 patients per group (436 
in total) would provide approximate 80% power to confirm 
the clinical equivalence in ORR between IBI305 and 
bevacizumab groups, at a predefined equivalence margin 
(0.75, 1.33) for the 90% CI of the ORR ratio (IBI305/
bevacizumab).

Clinical equivalence was confirmed if 90% CI of the 
ORR ratio between 2 groups was within the predefined 
equivalence margin (0.75, 1.33). A generalized linear 
model including treatment groups and stratification factors 
was used to estimate the ORR ratio and its 90% CI. The 
primary endpoint was analyzed in the full analysis set 
(FAS), including all randomized and evaluable patients who 
received at least one dose of IBI305 or bevacizumab. The 
intention-to-treat (ITT) and per-protocol (PP) sets were 
also used for the sensitivity analysis of the primary endpoint. 
All randomized patients were included in the ITT set, and 
patients in the FAS who were compliant with the protocol 
were included in the PP set.

Kaplan-Meier analysis was conducted to estimate 
survival curves and median PFS, DOR, OS and the 95% 
CIs. A stratified Cox model was used to estimate the hazard 
ratios and the 90% CI between the 2 groups. The DCR was 
analyzed with the same method for ORR.

The AEs were coded following the Medical Dictionary 
for Regulatory Activities and graded according to the 
Common Terminology Criteria for Adverse Events  
(version 4.03).

Results

From November 28, 2016 to May 23, 2018, 450 patients 
were enrolled and randomly assigned to the IBI305 group 
(N=224) or the bevacizumab group (N=226). All 450 
enrolled patients were included in the ITT set, 441 patients  
in the FAS (221 in the IBI305 group and 220 in the 
bevacizumab group), and 433 patients in the PP set (216 in 
the IBI305 group and 217 in the bevacizumab group). All 
450 enrolled patients were treated hence all were included 
in the safety analysis. The primary analysis was conducted 
based on the data obtained by September 19, 2018. Patient 
distributions were similar in the 2 groups (Figure 1). The 
baseline characteristics and demographics of patients in the 
2 groups were closely matched (Table 1).

Efficacy

The primary efficacy analysis was based on the FAS (N=441). 
The confirmed ORRs in the IBI305 and bevacizumab 
groups reviewed by IRRC were 44.3% and 46.4%, 
respectively. The ORR ratio was 0.95 (90% CI: 0.803 to 
1.135), within the predefined equivalence margin of 0.75 to 
1.33 (Table 2). ORR ratios in the ITT and PP sets were 0.95 
(90% CI: 0.798 to 1.129) and 0.96 (90% CI: 0.807 to 1.145), 
respectively, which also fell within the equivalence margin 
(Table S1). The ORR ratios were within the predefined 
equivalence margins across all subgroups, including age (<60 
or ≥60 years), EGFR status (wild-type or unknown), gender 
(male or female), ECOG scores (0 or 1), smoking status 
(current, former or never smoked), clinical stage (IIIB or 
IV) and recurrence status (yes or no) (Figure S1).

The DCRs of the IBI305 and bevacizumab groups 
determined by IRRC were 90.5% and 87.7%, respectively. 
The DCR ratio was 1.03 (90% CI: 0.975 to 1.090)  
(Table 2). The median DOR was 7.3 months for IBI305 and 
6.9 months for bevacizumab (P=0.559).

A follow-up analysis was conducted based on the data 
obtained by May 22, 2019. With a median follow-up of 
14.5 months, 78.3% of patients in the IBI305 group and 
77.3% in the bevacizumab group reached progression 
or death events. The median PFS was 7.64 months for 
IBI305 and 7.77 months for bevacizumab (P=0.9987). 
There were 43.1% patients deceased, and there was no 
significant difference in 12-month (69.9% vs. 72.2%) and 
18-month (53.1% vs. 53.9%) OS rates between IBI305 and 
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Figure 1 Flowchart of patient enrollment, distribution, and discontinuation of treatment.

*Not all patients who completed 6 cycles of combination treatment entered into the maintenance phase and not all patients who 
received maintenance treatment completed 6 cycles of combination treatment.

Discontinuation of treatment (n=76)
Disease  progression (n=33)
Intolerable toxicity (n=13)
Investigators’ decision (n=10)
Consent withdrawal (n=10)
Protocol deviation (n=1)
Death (n=3)
Start monotherapy early (n=6)

Discontinuation of treatment (n=80)
Disease  progression (n=67)
Intolerable toxicity (n=4)
Investigators’ decision (n=2)
Death (n=1)
Other (n=6)

Discontinuation of treatment (n=87)
Disease progression (n=73)
Intolerable toxicity  (n=2)
Investigators’ decision (n=1)
Lost of follow-up (n=3)
Death (n=1)
Other (n=7)

Discontinuation of treatment (n=70)
Disease  progression (n=26)
Intolerable toxicity (n=7)
Investigators’ decision (n=9)
Consent withdrawal (n=15)
Protocol deviation (n=1)
Lost of follow-up (n=1)
Death (n = 5)
Start monotherapy early (n=6)

Screen failure (n=233)
Did not meet inclusion criteria (n=144)

-Did not meet diagnostic/severity criteria (n=115)
-Unacceptable laboratory value/test procedure result(s) (n=7)
-Poor protocol compliance (n=22)

Met exclusion criteria (n=89)
-Unacceptable past medical history/concomitant diagnosis (n=68)
-Unacceptable past medication/therapies (n=4)
-Intercurrent medical event (n=3)
-Others (n=14)

Screened patients with NSCLC
(n=683)

1:1 randomly assigned
(n=450)

IBI350 combined treatment 
(n=224)

Completed 6 cycles of combination treatment
(n=148)

Start maintenance monotherapy
(n=147)*

In maintenance monotherapy
(n=67)

In maintenance monotherapy
(n=70)

Bevacizumab combined treatment
(n=226)

Completed 6 cycles of combination treatment
(n=156)

Start maintenance monotherapy
(n=157)*
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bevacizumab groups. By the cut-off date, fewer than 50% 

patients had deceased, therefore the OS may change in later 

analyses. There were no statistically significant differences 

in the median PFS and median OS between 2 treatment 

groups (Figure 2).

Pharmacokinetic and pharmacodynamic analyses

Pharmacokinetic data were analyzed in 76 patients in the 
IBI305 group and 75 in the bevacizumab group. The mean 
minimum concentrations in cycle 5 were 102.21 mg/L for 
IBI305 and 115.75 mg/L for bevacizumab. The trends of 

Table 1 Baseline characteristics, tumor classification, and status between the treatment groups

Characteristics IBI305, N=221 Bevacizumab, N=220 Total, N=441

Age (years) (mean ± SD) 57.6±8.69 57.2±9.28 57.4±8.98

<60 (n, %) 119 (53.8) 118 (53.6) 237 (53.7)

≥60 (n, %) 102 (46.2) 102 (46.4) 204 (46.3)

Weight (mean ± SD) 62.2±10.8 62.1±10.3 62.2±10.6

Gender

Male (n, %) 142 (64.3) 137 (62.3) 279 (63.3)

Female (n, %) 79 (35.7) 83 (37.7) 162 (36.7)

Nationality

Han (n, %) 217 (98.2) 211 (95.9) 428 (97.1)

Others (n, %) 4 (1.8) 9 (4.1) 13 (2.9)

Smoking status (n, %)

Never 102 (46.2) 109 (49.5) 211 (47.8)

Former 78 (35.3) 60 (27.3) 138 (31.3)

Current 41 (18.6) 51 (23.2) 92 (20.9)

ECOG

0 (n, %) 55 (24.9) 55 (25.0) 110 (24.9)

1 (n, %) 166 (75.1) 165 (75.0) 331 (75.1)

Histology (mean ± SD) 219 (2) 217 (3) 436 (5)

Adenocarcinoma (n, %) 215 (97.3) 212 (96.4) 427 (96.8)

Bronchioloalveolar adenocarcinoma (n, %) 3 (1.4) 3 (1.4) 6 (1.4)

Large-cell carcinoma (n, %) 0 1 (0.5) 1 (0.2)

Mixed adenocarcinoma (n, %) 1 (0.5) 1 (0.5) 2 (0.5)

Other (n, %) 2 (0.9) 3 (1.4) 5 (1.1)

Disease stage

IIIB (n, %) 25 (11.3) 32 (14.5) 57 (12.9)

IV (n, %) 196 (88.7) 188 (85.5) 384 (87.1)

EGFR status

Wild-type (n, %) 215 (97.3) 217 (98.6) 432 (98.0)

Unknown (n, %) 6 (2.7) 3 (1.4) 9 (2.0)

SD, standard deviation; ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth factor receptor.



995Translational Lung Cancer Research, Vol 8, No 6 December 2019

© Translational lung cancer research. All rights reserved.   Transl Lung Cancer Res 2019;8(6):989-999 | http://dx.doi.org/10.21037/tlcr.2019.12.23

concentration changes were consistent between IBI305 and 
bevacizumab after multiple administrations (Figure S2A).

Pharmacodynamic data were analyzed in 76 patients in 
both the 2 groups. The changes of VEGF concentrations 
in plasma from baseline were similar between the 2 groups 
(Figure S2B), showing that the 2 groups exhibited consistent 
trends in pharmacodynamics due to drug-induced changes 
in plasma VEGF concentrations.

Safety

The incidence of AEs was 100% in both treatment groups. 
There were no statistically significant differences between 
the IBI305 and bevacizumab groups in the incidence of 
AEs ≥ grade 3 (84.4% vs. 89.8%), serious AEs (33.5% vs. 
37.6%), fatal AEs (2.7% vs. 2.2%), or AEs of special interest 
(AESIs) (53.6% vs. 62.4%) (all P>0.05) (Table S2).

The most frequent mAb-related AEs in both groups 
were decreased white blood cell counts (24.1% vs. 20.8%), 
decreased neutrophil counts (23.7% vs. 20.8%), and 
proteinuria (23.2% vs. 20.8%). The most frequent mAb-
related AEs ≥ grade 3 in the IBI305 and bevacizumab 
groups were decreased neutrophil counts (16.1% vs. 11.9%) 
and decreased white blood cell counts (9.8% vs. 6.6%) 
(Table 3). No significant differences were found between the 
2 treatment groups in the incidences of AESIs regarding 
hemorrhage, proteinuria, hypertension, thromboembolic 
events, infusion reactions, congestive heart failure and 
fistulae (Figure S3).

In the IBI305 group, 2 (0.9%) patients tested positive for 
anti-drug antibodies (ADA), 1 at baseline and the other at 
the end of treatment. In the bevacizumab group, 2 (0.9%) 
patients tested positive for ADA at baseline. Neutralizing 
antibodies were not detected in patients in either treatment 

group.

Discussion

The ‘Considerations for clinical research design of 
bevacizumab biosimilar’ issued by NMPA recommends 
to conduct efficacy comparison in metastatic or recurrent 
non-squamous NSCLC with an ORR as primary endpoint 
and 0.75 to 1/0.75 as equivalence margin. Therefore, the 
clinical equivalence between the IBI305 and bevacizumab 
was confirmed by an ORR ratio of 0.95 (90% CI: 0.803 to 
1.135), within the predefined equivalence margin of 0.75 to 
1.33. Efficacy equivalence between IBI305 and bevacizumab 
was also supported by subgroup and sensitivity analyses 
results in the ITT and PP sets.

Bevacizumab maintenance therapy is a worldwide standard 
after bevacizumab in combination with chemotherapy 
for non-squamous NSCLC patients with responsive 
or stable disease (13). Although ORR is recommended 
as a sensitive efficacy endpoint in biosimilar studies for 
anticancer products (11), it is indisputable that long-term 
observation could provide further confirmation of efficacy 
for biosimilars. Our study is the first to report a mature PFS 
result with a median follow-up of 14.5 months and 77.8% of 
patients achieved progression or death events by the study 
data cutoff. No statistical difference was observed between 
these 2 groups with a median PFS of 7.64 months for 
IBI305 and 7.77 months for bevacizumab (P=0.9987). The 
results observed in the IBI305 group were also comparable 
to previous studies of bevacizumab, including the 
BEYOND study (median PFS, 8.3 months for the EGFR 
wild-type subgroup) (14), AVAiL study Asian subgroup 
(median PFS, 8.2 months) (15,16), and SAiL study Asian 
subgroup (median time to progression, 8.3 months) (17), 

Table 2 Response evaluation (by the IRRC) in the FAS

Treatment responses IBI305 (N=221) Bevacizumab (N=220) Ratio (90% CI)

Objective response rate (ORR) 98 (44.3%) 102 (46.4%) 0.95 (0.803, 1.135)

Disease control rate (DCR) 200 (90.5%) 193 (87.7%) 1.03 (0.975, 1.090)

Complete response (CR) 0 0

Partial response (PR) 98 (44.3%) 102 (46.4%)

Stable disease (SD) 102 (46.2%) 91 (41.4%)

Disease progression (PD) 11 (5.0%) 14 (6.4%)

Unable to evaluate (NE) 10 (4.5%) 13 (5.9%)

IRRC, independent radiological review committee; FAS, full analysis set; CI, confidential interval.
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Figure 2 Long-term efficacy comparison between two groups. (A) Kaplan-Meier estimate of progression-free survival; (B) Kaplan-Meier 
estimate of overall survival.
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Table 3 Comparison of incidences ≥10% of mAb-associated AEs between the treatment groups

mAb-associated AEs

IBI305 (N=224) Bevacizumab (N=226)

All grades,  
n (%)

Grades 1–2,  
n (%)

Grades 3–4,  
n (%)

All grades,  
n (%)

Grades 1–2,  
n (%)

Grades 3–4,  
n (%)

Any grade mAb-associated AEs 173 (77.2) 98 (43.8) 75 (33.5) 181 (80.1) 118 (52.2) 63 (27.9)

Decreased white blood cell count 54 (24.1) 32 (14.3) 22 (9.8) 47 (20.8) 32 (14.2) 15 (6.6)

Decreased neutrophil count 53 (23.7) 17 (7.6) 36 (16.1) 47 (20.8) 20 (8.8) 27 (11.9)

Proteinuria 52 (23.2) 52 (23.2) – 47 (20.8) 46 (20.4) 1 (0.4)

Thrombocytopenia 50 (22.3) 33 (14.7) 17 (7.6) 36 (15.9) 26 (11.5) 10 (4.4)

Anemia 44 (19.6) 37 (16.5) 7 (3.1) 39 (17.3) 33 (14.6) 6 (2.7)

Epistaxis 25 (11.2) 24 (10.7) 1 (0.4) 31 (13.7) 31 (13.7) –

Hypertension 22 (9.8) 13 (5.8) 9 (4.0) 33 (14.6) 21 (9.3) 12 (5.3)

Increased aspartate aminotransferase 24 (10.7) 22 (9.8) 2 (0.9) 19 (8.4) 17 (7.5) 1 (0.4)

Increased alanine aminotransferase 24 (10.7) 22 (9.8) 2 (0.9) 15 (6.6) 14 (6.2) 1 (0.4)

mAb, monoclonal antibody; AEs, adverse events.

which further confirmed the clinical equivalence of IBI305 
with bevacizumab.

The incidence of EGFR mutations in patients with non-
squamous NSCLC is 40–50% in the Asian population (18).  
Several large-scale phase 3 clinical trials have confirmed that 
EGFR-tyrosine kinase inhibitors (TKIs) can significantly 
improve PFS and the quality of life in EGFR-mutant 
advanced NSCLC patients compared with conventional 
chemotherapy (19-24). Therefore, NCCN, ESMO and 
CSCO guidelines recommend EGFR-TKIs as the first-
line treatment for these patients (9,13,25). For the EGFR 
wild-type population, paclitaxel/carboplatin combined with 
bevacizumab is deemed as the standard first-line treatment. 
Additionally, it was found that PFS was longer in patients 
with EGFR mutations than in those with wild-type EGFR 
(12.4 vs. 8.3 months) when they received bevacizumab 
plus chemotherapy as fist-line treatment in the Beyond  
study (14). It is likely to overestimate the efficacy of 
bevacizumab by including patients with EGFR mutations. 
Notably, unlike previous studies, patients with EGFR 
activating mutations were excluded from the present study. 
The baseline characteristics showed that the vast majority 
of the patients (98%) were wild-type in EGFR status. Thus 
the results of this study may better reflect the actual clinical 
efficacy of IBI305.

There were no significant differences between treatment 
groups in terms of the types, incidence and severity of 
AEs. The toxicity spectrum was consistent with the known 

safety profile of bevacizumab with no unexpected AEs were 
observed in the IBI305 group. No significant differences 
were reported between the 2 treatment groups in the 
incidence of AESIs including hemorrhage, proteinuria, 
hypertension, thromboembolic events, infusion reactions, 
congestive heart failure and fistulae. The pharmacokinetic 
and pharmacodynamic profiles between IBI305 and 
bevacizumab were similar. In addition, the immunogenicity 
profile was low (<1%) and similar in the 2 groups.

Although the combination of bevacizumab and 
chemotherapy improves the therapeutic efficacy, the high 
price of bevacizumab is a factor that must be considered 
in clinical practice. According to the ASCO estimation, 
the addition of bevacizumab to the paclitaxel/carboplatin 
for NSCLC results in an incremental cost of $11,726 per 
month (26). In China, the addition of bevacizumab to the 
treatment regimen for NSCLC results in an incremental 
cost-effectiveness ratio of $299,155 per quality-adjusted life 
year. This cost greatly exceeds the accepted Chinese society 
willingness-to-pay level of $23,970 (27). Therefore, the 
NCCN Guidelines (2019 version) ranked the combination 
of bevacizumab and chemotherapy as expensive to 
very expensive regimens, the same as the ranking of 
pembrolizumab combined with chemotherapy (9). Studies 
have shown that the high cost and insufficient medical 
insurance support are known barriers to comprehensive 
adoption of bevacizumab in clinical practice (28). EU 
biosimilar monitoring broadly concerned the safety and 
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efficacy of their generic drugs using in individual countries. 
General, the discounts of biosimilar drugs range from 
20% to 35% of their reference products (29). In China, 
the price of biosimilars were reported as 60% lower than 
reference products (30). Hence the development of effective 
and safe biosimilars will provide greater access for patients 
and will lower costs for these life-saving treatments. One 
bevacizumab biosimilar (ABP 215) has been approved 
by FDA and EMA. However, currently no bevacizumab 
biosimilar has been approved by NMPA. Access to IBI305 
will provide a cost-effective alternative treatment for 
patients and more feasibility for the exploration of novel 
treatment regimen.

Conclusions

In conclusion, the present multicenter, randomized, phase 
3 study provides strong evidence of the clinical similarity 
of IBI305 to bevacizumab in terms of efficacy, safety and 
immunogenicity. This biosimilar drug provides a cost-
effective alternative treatment for patients with non-
squamous NSCLC.
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Figure S1 ORR subgroup analyses. ORR, objective response rate.

Table S1 Response evaluation (by the IRRC) in the ITT and PP sets

Treatment responses IBI305 (n, %) Bevacizumab (n, %) ORR ratio (90% CI)

Number of patients in ITT set 224 226

Objective response rate (ORR) 98 (43.8) 104 (46.0) 0.95 (0.798, 1.129)

Complete response (CR) 0 0

Partial response (PR) 98 (43.8) 104 (46.0)

Stable disease (SD) 102 (45.5) 91 (40.3)

Disease progression (PD) 11 (4.9) 15 (6.6)

Unable to evaluation (NE) 13 (5.8) 16 (7.1)

Number of patients in PP set 216 217

Objective response rate (ORR) 96 (44.4) 100 (46.1) 0.96 (0.807, 1.145)

Complete response (CR) 0 0

Partial response (PR) 96 (44.4) 100 (46.1)

Stable disease (SD) 101 (46.8) 90 (41.5)

Disease progression (PD) 11 (5.1) 14 (6.5)

Unable to evaluate (NE) 8 (3.7) 13 (6.0)

IRRC, independent radiological review committee; ITT, intention to treat; PP, per protocol; CI, confidential interval; ORR, objective 
response rate.

Supplementary

ORR ratio of IBI305/Bevacizumab (90% CI)
Subgroup (number of participants)
Total (n=441)
Age (yr)
<60 (n=237)
≥60 (n=204)

0.95 (0.803−1.135)

0.85 (0.667−1.088)
1.07 (0.838−1.376)

0.96 (0.806−1.144)
0.78 (0.298−2.066)

0.92 (0.742−1.144)
1.02 (0.763−1.363)

0.76 (0.535−1.066)
1.03 (0.845−1.262)

0.82 (0.558−1.215)
0.99 (0.819−1.204)

0.88 (0.488−1.597)
0.96 (0.803−1.151)

Prefer IBI305 groupPrefer Bevacizumab group

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25

0.85 (0.575−1.244)
0.95 (0.741−1.228)
1.05 (0.760−1.442)

EGFR performance status
Wild (n=432)
Unknown (n=9)

Gender
Male (n=279)
Female (n=162)

ECOG score
0 (n=110)
1 (n=331)

Smoke
Yes (n=92)
No (n=211)
Quitted (n=138)

Tumor clinical stages
IIIB (n=57)
IV (n=384)

Recurrence
Yes (n=36)
No (n=405)



Figure S2 (A) Blood concentrations of IBI305 and bevacizumab over time, and (B) changes in plasma VEGF concentrations compared to 
baseline at different time points. Bars are SDs. VEGF, vascular endothelial growth factor; SD, standard deviation.
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Figure S3 Comparison of the incidence of AESIs in the IBI305 and bevacizumab groups. AESI, adverse events of special interest.

Table S2 Overall summary of adverse events (AE)

AE type IBI305 (n, %) Bevacizumab (n, %) P value

Any AEs 224 (100.0) 226 (100.0)

Any AE related with mAb 173 (77.2) 181 (80.1) 0.460

Any AE related with chemotherapy 220 (98.2) 225 (99.6) 0.363

AE grade ≥3
#

189 (84.4) 203 (89.8) 0.085

SAE 75 (33.5) 85 (37.6) 0.360

Fatal AEs 6 (2.7) 5 (2.2) 0.749

AEs leading to termination of treatments 13 (5.8) 8 (3.5) 0.255

AEs leading to transient mAb discontinuation 99 (44.2) 102 (45.1) 0.842

AEs leading to transient discontinuation of chemotherapeutic drug 99 (44.2) 97 (42.9) 0.785

AEs leading to permanent mAb discontinuation 28 (12.5) 21 (9.3) 0.275

AEs leading to permanent chemotherapy discontinuation 32 (14.3) 29 (12.8) 0.652

AESIs 120 (53.6) 141 (62.4) 0.0581
#
, according to the Common Terminology Criteria for Adverse Events (CTCAE), version 4.03. mAb, monoclonal antibody; SAE, serious 

adverse event; AESIs, adverse events of special interest.
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