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Abstract

Background MBO02 (bevacizumab biosimilar) showed similar structural, functional, and pharmacokinetic properties to
reference bevacizumab (Avastin®; EU-bevacizumab).

Objectives To confirm clinical similarity between MB02 and EU-bevacizumab, a comparability study was undertaken in
the first-line treatment of stage IIIB/IV non-squamous non-small cell lung cancer (NSCLC).

Patients and Methods This multinational, double-blind, randomized, phase III study (STELLA) compared MB02 or EU-
bevacizumab (15 mg/kg) administered with chemotherapy (paclitaxel 200 mg/m? and carboplatin AUC6) on Day 1 of every
3-week cycle for 6 cycles (Week 18), followed by MBO2/EU-bevacizumab in blinded monotherapy until disease progression,
unacceptable toxicity, death, withdrawal of consent or end of study (Week 52). The primary efficacy endpoint was objective
response rate (ORR) evaluated by an independent radiological review committee (IRC) at Week 18 (intent-to-treat popula-
tion). Secondary endpoints included progression-free survival (PFS), overall survival (OS), safety and immunogenicity.
Results A total of 627 subjects were randomized 1:1 to MB02 (n=315) or EU-bevacizumab (n=312). ORR, assessed by the
IRC at Week 18, was comparable in MB02 (40.3%) and EU-bevacizumab (44.6%) groups. ORR risk ratio of 0.910 (90% CI
0.780 to 1.060; 95% CI 0.758 to 1.092) and ORR risk difference of —4.02 (90% CI —10.51 to 2.47;95% CI —11.76 to 3.71)
were within the similarity predefined margins. There were no significant differences between MB02 and EU-bevacizumab
groups in median PFS (36.0 vs 37.3 weeks, respectively; HR 1.187; 95% CI 0.98 to 1.44) and median OS (not achieved; HR
1.108; 95% CI: 0.83 to 1.49) at the end of study. The safety profile of MB02 and EU-bevacizumab regarding nature, fre-
quency and severity of the adverse events (AE) was comparable. The most frequent grade >3 investigational-product-related
AEs were hypertension and anemia, with a difference between treatment groups of <5%. Anti-drug antibodies (ADA) and
neutralizing ADA (NAb) incidence were similar in both treatment groups.

Conclusion MBO02 demonstrated similar efficacy to EU-bevacizumab, in combination with carboplatin and paclitaxel, in
subjects with advanced non-squamous NSCLC, with comparable safety and immunogenicity profiles.

Clinical trial registration EudraCT No. 2017-001769-26; ClinicalTrials.gov: NCT03296163.

1 Introduction

Non-small cell lung cancer (NSCLC), the most common
type of lung cancer, is among the leading causes of death
worldwide and contributes significantly to growing health

The members of the STELLA study investigators are listed in
Online Resource 1 and in the Acknowledgements section.

Extended author information available on the last page of the article

care costs [1, 2]. Avastin®, the reference bevacizumab, has
been approved for use in many cancer indications and set-
tings, including first-line treatment of advanced NSCLC
in combination with other chemotherapeutic agents [3, 4].
Several international guidelines recommend the use of beva-
cizumab in association with chemotherapy in first-line and
maintenance settings in advanced NSCLC [5, 6]. In addi-
tion, recent evidence points to novel combinations of beva-
cizumab with new molecular therapies or immuno-oncology
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MBO02, a bevacizumab biosimilar, has demonstrated ana-
lytical similarity to reference bevacizumab on a compre-
hensive chemistry, manufacturing, and control (CMC)
and bioanalytical similarity program. PK similarity has
been further confirmed in three bioequivalence studies
comparing the pharmacokinetic profiles of MB02 and
reference bevacizumab following the administration of a
single dose (3 mg/kg IV) in more than 276 healthy male
subjects.

The STELLA clinical equivalence study compared both
drugs in the first-line treatment of advanced non-squa-
mous non-small cell lung cancer (NSCLC) patients as
the last step in biosimilarity assessment. Results from
this study provide reassurance that clinical activity, and
hence efficacy, clinical safety and immunogenicity of
MBO02 and reference bevacizumab are comparable.

The results contribute to the totality of evidence demon-
strating similarity of MB02 bevacizumab candidate with
the marketed reference product. The incorporation of
MBO02 into the therapeutic armamentarium of bevaci-
zumab biosimilar drugs would increase the options for
cancer patients, whether alone, in combination with
standard chemotherapy or with novel immunotherapy.

drugs, as well as for maintenance beyond disease progres-
sion [7, 9].

Bevacizumab is a recombinant humanized monoclonal
antibody that specifically binds to human vascular endothe-
lial growth factor (VEGF), preventing its interaction with
VEGTF receptors (VEGFRSs) on the surface of endothelial
cells, and limiting angiogenesis as a result. Through this
mechanism, bevacizumab can potentially reduce tumor size
(by promoting regression of existing tumor vasculature) and
inhibit tumor growth (by inhibiting the formation of new
tumor blood vessels) [10].

MBO02 was developed by mAbxience Research SL as
a biosimilar to the reference bevacizumab following the
recommendations of the existing international guidelines
[11-14]. A biosimilar is a medicine similar to another bio-
logical medicine (the reference product) already marketed,
in terms of its physical, chemical and biological proper-
ties. Its approval follows the same strict standards of qual-
ity, safety and efficacy that apply to any other biological
medicine [15]. The comparability exercise at the quality
and functional level forms the basis of the biosimilarity
demonstration and, in this sense, MB02 has demonstrated
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similarity to reference bevacizumab in a comprehensive
program of drug chemistry, manufacturing and controls
(CMC), and analytical similarity. A full comparison of
the in vitro pharmacodynamic properties of MBO02 versus
the reference product was conducted as part of the compa-
rability exercise. This exercise demonstrated comparable
binding affinities to all VEGF isoforms, similar neutraliza-
tion potencies and similar mode of action [16]. This most
important foundation of biosimilarity had been further
confirmed by another highly sensitive model, the investi-
gation of clinical equivalence in pharmacokinetics (PK).
PK similarity between MB02 and bevacizumab has been
demonstrated in three bioequivalence studies comparing
the PK profiles of MB02 with reference bevacizumab (US-
or EU-approved) following the administration of a single
dose (3 mg/kg I'V) in 276 healthy male subjects (Clinical-
Trials.gov identifiers: NCT04238663; NCT03293654 and
NCT04238650).

To contribute to the totality of evidence and support the
similarity of MBO02 already demonstrated in preclinical and
PK clinical development, a properly conducted confirmatory
clinical trial demonstrating comparable efficacy was per-
formed as the last step of the similarity exercise according to
guidelines issued by the international authorities worldwide
[11-15].

This clinical study was performed in first-line treatment
in subjects with advanced (stage IIIB/IV) non-squamous
NSCLC with the aim of showing comparable efficacy, safety
and immunogenicity of the proposed biosimilar MBO02 to
EU-approved reference bevacizumab (EU-bevacizumab),
when used in combination with chemotherapy (carboplatin
and paclitaxel).

2 Material and Methods
2.1 Study Design and Participants

This multinational, double-blind, randomized, parallel
group, phase III clinical comparability study (STELLA)
was conducted in 93 centers in the following 16 countries:
Brazil, Bulgaria, Chile, Georgia, Greece, Hungary, India,
Lebanon, Malaysia, Mexico, Philippines, Russia, Serbia,
Thailand, Turkey, and Ukraine. This study is registered
with EudraCT (No. 2017-001769-26) and ClinicalTrials.
gov (NCT03296163).

Eligible subjects included adult (>18 years) patients
with newly diagnosed or recurrent stage IIIB/IV non-
squamous NSCLC not amenable to curative intent surgery
with at least one unidimensional measurable lesion as per
Response Evaluation Criteria in Solid Tumors (RECIST,
version 1.1) [17]; with an Eastern Cooperative Oncology
Group (ECOQG) status of 0 or 1. Subjects must have not
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received any previous systemic chemotherapy, immuno-
therapy, targeted or anti-VEGF therapy, or biological ther-
apy for advanced disease; previous adjuvant treatment <6
months or previous radiation <4 weeks before randomiza-
tion and have adequate hepatic, renal, hematological func-
tion and coagulation parameters. Key exclusion criteria
included known malignant central nervous system disease
except for treated brain metastases; small cell carcinoma
or squamous cell carcinoma of the lung; known tumors
that harbor activating epidermal growth factor receptor
mutations and anaplastic lymphoma receptor tyrosine
kinase translocations; or previous malignancy within 3
years of randomization.

2.2 Randomization and Masking

Subjects were randomly assigned (1:1 ratio) by Interac-
tive Web Response System (IWRS) to receive MB02 or
EU-bevacizumab according to a pre-specified blocked
randomization scheme. The IWRS was managed by an
unblinded third-party provider, and the randomization
schedule was provided by a separate unblinded statisti-
cal team. Subjects, investigators, all other study staff,
laboratories, and the rest of the Sponsor study team were
blinded to subject treatment assignment until the database
was locked at the end of the study. Randomization was
stratified by sex (male/female), smoking status (smoker/
non-smoker), disease diagnosis (newly diagnosed/recur-
rent disease) and disease stage (Stage I1IB/Stage IV). For
stratification purposes, former smokers were classified as
smokers if they had stopped <5 years prior to the study
entry and as non-smokers if they had not smoked for the
last 5 years or more, or had stopped prior to study entry
and could not provide information on when they stopped
smoking.

2.3 Procedures

MBO02 or EU-bevacizumab (15 mg/kg) were adminis-
tered as an IV infusion in combination with chemotherapy
(paclitaxel 200 mg/m? and carboplatin AUC6) on Day 1 of
every 3-week cycle for six cycles (Week 18) unless there
was evidence of disease progression or unacceptable toxic-
ity to study treatment. The first MB02 or EU-bevacizumab
treatment was administered as a 90-minute infusion. If the
study drug was well tolerated, the next infusion was given
over a 60-minute period. Thereafter, the drug was given as
a 30-minute IV infusion.

After six cycles (i.e., at the start of Cycle 7), subjects
received monotherapy treatment with the investigational
product (IP; MBO2 or EU-bevacizumab) under blinded con-
ditions every 3 weeks until evidence of disease progression,

unacceptable toxicity, death, withdrawal of consent or end of
study (Week 52). Until the Week 18 assessment, reduction
in MB02/EU-bevacizumab dose was not permitted, but was
allowed after Week 18, if clinically necessary, to a dose level
of 7.5 mg/kg. Dose reductions were allowed for paclitaxel/
carboplatin according to the indications in the corresponding
effective product information.

Anti-tumor activity was assessed using computed tomog-
raphy (CT) and/or magnetic resonance imaging (MRI).
RECIST version 1.1 response criteria was used to define
all responses as follows: complete response (CR), partial
response (PR), stable disease (SD), or progressive disease
(PD). Tumor assessments were performed at intervals of 6
weeks, from Cycle 1, Day 1 until the end of Cycle 6 and,
thereafter, at intervals of 9 weeks until evidence of PD
and/or the start of new antitumor treatment, death, or end
of study (Week 52). The tumor response for the primary
efficacy analysis was based on the data from independent
central review. An independent central review committee
(IRC) provided an independent assessment of radiographic
response and progression for each subject enrolled in the
study up to Week 18. Target, non-target and new lesion
assessments were performed by the IRC, as described in the
protocol, according to a pre-defined protocol (IRC Charter)
and RECIST version 1.1. All baseline and subsequent on-
study images required by the protocol were collected by the
sites and submitted to the IRC as soon as possible after the
scans were performed. Radiological assessments were fol-
lowed by the treating investigator to assess disease status
and survival outcomes.

For safety assessments, ECOG performance status was
established, and physical examinations, clinical laboratory
tests, 12-lead electrocardiogram and left ventricular ejec-
tion fraction were performed at screening visit and at desig-
nated timepoints throughout the study. Treatment-emergent
adverse events (TEAEs) were recorded during the study and
up to 30 days after the end of study treatment. Beyond this
date, only TEAEs and serious TEAEs considered related
to study drugs were collected/reported. TEAEs were coded
according to the Medical Dictionary for Regulatory Activi-
ties (MedDRA,; version 20.1) and graded on the basis of the
US National Cancer Institute Common Terminology Criteria
for Adverse Events (NCI-CTCAE, version 4.03).

The immunogenicity of MB02 and EU-bevacizumab
were determined by detections of anti-MBO02 and anti-bev-
acizumab antibodies (anti-drug antibodies; ADA) in serum.
For immunogenicity assessment, blood samples were col-
lected at specified study cycles through Week 52. ADA inci-
dence, titers and its neutralizing activity were assessed using
a validated semi-quantitative immunoassay. The data were
generated using Meso Scale Discovery (MSD; electrochemi-
luminescence [ECL]) platform. The immune response was
evaluated by a three-tiered approach which comprised an
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immunogenicity assay for the screening, confirmation and
titration. All samples were subjected to an initial screen-
ing assay (Tier 1), and those falling above a specific pre-
determined screening cut-point were tested in the confir-
mation assay (Tier 2). Samples that confirmed positive in
the confirmatory assay were deemed positive and further
analyzed in the titer tier (Tier 3), and for the presence of neu-
tralizing antibodies. A validated qualitative ligand binding
assay was used to detect neutralizing anti-MBO02/reference
bevacizumab antibodies (neutralizing antibodies; NAb) in
human serum using streptavidin magnetic beads and read on
the MSD ECL platform. The signal produced was inversely
proportional to the concentration of neutralizing anti-MB02/
anti-bevacizumab antibodies present.

Subjects were followed up for survival until death or end
of study. After study completion, all subjects were offered
the opportunity to continue receiving biosimilar MB02 mon-
otherapy until disease progression, unacceptable toxicity,
initiation of any new treatment or death.

2.4 Outcomes

The primary efficacy endpoint was the objective response
rate (ORR), defined as the rate of either CR or PR accord-
ing to RECIST v1.1 at Week 18 as assessed by an IRC. Best
objective response rate (BORR) was also assessed by the
IRC, considering the best overall response (BOR) of either
CR or PR achieved at any post-baseline time point up to, and
including, Week 18. Any subjects who discontinue study
treatment before Week 18 were classed as non-responders in
the final analysis of the primary efficacy endpoint.

Secondary efficacy endpoints included progression-free
survival (PFS), defined as the time from randomization to
subsequent progression per RECIST version 1.1 or death
(whichever occurred first), and overall survival (OS), defined
as the time from randomization to subsequent death, as
assessed by the treating investigator up to the end of study.
Duration of overall response (OR) (time from the first docu-
mentation of OR to the first documentation of PD or death),
and time to OR (from randomization until the first docu-
mentation of OR) were secondary exploratory efficacy end-
points. Safety and immunogenicity assessments were also
assessed as secondary endpoints.

2.5 Statistical Analysis

To ascertain clinical equivalence of ORR between MB02
and EU-bevacizumab, the risk ratio (RR) and risk differ-
ence (RD) of ORR, with their corresponding 90% and 95%
confidence intervals (Cls), were compared in the inten-
tion-to-treat (ITT) population (all randomized patients).
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Equivalence was demonstrated if the two-sided 90% (US
Food and Drug Administration [FDA]) and 95% (Japan’s
Pharmaceuticals and Medical Devices Agency [PMDA]) CIs
of the ORR RR were entirely contained within a predefined
equivalence margin of 0.73-1.36, or if the two-sided 95% CI
(European Medicines Agency [EMA] and PMDA) of ORR
RD was entirely contained within a predefined equivalence
margin of —12% to 12%. Non-responder imputation (i.e.,
subjects not completing Week 18 treatment) was primarily
employed to address missing data at Week 18.

Based on a fixed effects meta-analysis of five historical
reference studies selected for their applicability to this study,
a sample size of 300 randomized subjects per group (600
total) was chosen to provide adequate power for the pro-
posed analyses.

The ORR estimate was stratified using the Cochran—Man-
tel-Haenszel estimate of the RR and RD, and the corre-
sponding two-sided 90% and 95% Cls based on the Man-
tel-Haenszel method (RR) or Wald asymptotic method (RD)
were presented. BOR and BORR per IRC review were also
analyzed, utilizing the same procedures as described above.
Additional sensitivity analyses were conducted on ORR and
BORR, implementing a multiple imputation (MI) process
for imputation of missing data, analyzed using the same
Cochran—Mantel-Haenszel procedure as above, with results
for each imputation combined using Rubin’s rule, applied
using SAS Proc Mianalyze [18].

Kaplan-Meier estimates of OS and PFS were presented
stratified by treatment group and were compared using the
log-rank test. For PFS, clinical progression (i.e., treatment
discontinuation due to progression of disease) was also
included as an event. Hazard ratio was estimated using
the Cox proportional hazards model, including treatment
group, with sex, smoking status, disease diagnosis and
disease stage as covariates. Analyses of duration of OR
and time to OR followed the same statistical approaches
as for PFS and OS.

Safety and immunogenicity analyses were assessed in the
safety population, consisting of all randomized subjects who
received at least one dose of MB02 or EU-bevacizumab.
Incidence of TEAEs was summarized using descriptive
statistics and frequencies were compared between treat-
ments using inferential statistical analyses. Safety data was
reviewed on an ongoing basis during the study by an inde-
pendent data monitoring committee (IDMC). The frequency
of treatment-induced ADA (TI-ADA) and treatment-induced
NAb (TI-NAb) (defined as an ADA or NADb that developed
in a subject who had tested negative at baseline), to MB02
or EU-bevacizumab, was summarized for each treatment
group and compared between them. Efficacy and safety pro-
files were also described for TI-ADA and TI-NAb positive
subjects.
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3 Results
3.1 Subjects and Exposure

Between January 23, 2018 and March 5, 2019, 804 subjects
were screened and 627 were randomized in a 1:1 ratio (ITT
population; MB02: 315 subjects; EU-bevacizumab: 312 sub-
jects). Of those randomized, 621 subjects were treated with
investigational product (IP). Six of the randomized subjects
(four in MBO02; two in EU-bevacizumab) did not receive
treatment (Fig. 1).

Subject demographics and baseline disease characteristics
were well balanced between the treatment groups (Table 1).
Overall, the median subject age was 61 years, 383 (61.1%)
subjects were males, and the majority were designated as
White or Caucasian (469 [74.8%]) or Asian (125 [19.9%]).
Most subjects had newly diagnosed NSCLC (576 [91.9%])
compared with those with recurrent disease (51 [8.1%]).
As prior interventions, most patients had surgery includ-
ing biopsies (440; 70.2%), 56 (8.9%) subjects had prior
radiotherapy and 18 (2.9%) subjects had prior chemother-
apy mainly in the adjuvant setting. A total of 318 (50.7%)
subjects were randomized as non-smokers and 309 (49.3%)
subjects were randomized as smokers as defined in the study
protocol.

At study completion (February 27, 2020), a median of
9.0 cycles (range 1-18) per subject were administered to
subjects in the MBO02 group compared with 10.0 cycles
(range 1-18) administered to those in the EU-bevacizumab
group. Carboplatin and paclitaxel exposure were comparable
between treatment groups, with subjects receiving a median
of 6.0 cycles (range 1-6) in each treatment group.

3.2 Efficacy

On July 3, 2019, all randomized subjects had completed the
combination treatment (IP plus chemotherapy) up to Week
18 or had discontinued early from the study. At Week 18,
ORR, as assessed by the IRC (ITT population), was com-
parable for subjects receiving MB02 (ORR 40.3%; 95% CI
34.9 to 46.0) or EU-bevacizumab (ORR 44.6%; 95% CI 39.0
to 50.3) in combination with carboplatin and paclitaxel. For
the primary efficacy endpoint of ORR, clinical efficacy
equivalence of MB02 and EU-bevacizumab was demon-
strated in the ITT population as per the margins established
per protocol. An RR of 0.910 (90% CI 0.780 to 1.060; 95%
CI0.758 to 1.092) was entirely contained within the bounda-
ries of the predefined similarity margin (0.73-1.36). For RD,
the point estimate for the difference between treatments of
—4.02 (90% CI —10.51 to 2.47; 95% CI —11.76 to 3.71)
was also entirely contained within the predefined similarity
margin of +£12% (Table 2). The primary endpoint was based

on non-responder imputation of missing data at Week 18;
sensitivity analyses based on an MI approach reflected the
primary analysis and supported the observed outcomes of
the primary analysis.

Results from secondary endpoints and sensitivity analy-
ses reflected those of the primary analysis. Similar efficacy
between MBO02 and EU-bevacizumab was supported by the
ad-hoc analyses of BORR at Week 18 based on IRC assess-
ments in the ITT population (RR 0.926; 90% CI 0.818 to
1.049; RD —4.04%; 95% CI —11.86 to 3.78) (Table 2).

No significant difference was observed in subjects treated
with MBO02 or EU-bevacizumab in median PFS (36.00
weeks [95% CI 33.00 to 36.43] vs 37.29 weeks [95% CI
36.14 to 45.14], respectively; HR 1.187; 95% CI 0.98 to
1.44); median OS (not achieved in both treatment arms) (HR
1.108; 95% CI 0.83 to 1.49) at the end of study; median
duration of OR (30.29 vs 37.14 weeks, respectively [HR
1.195;95% CI 0.92 to 1.56]); and median time to OR (12.43
vs 12.29 weeks, respectively; HR 0.949; 95% CI 0.768 to
1.172) (Fig. 2a-2d).

3.3 Safety and Immunogenicity

In the safety population (621 subjects), a similar incidence
of TEAEs were reported during the study in the MB02
and EU-bevacizumab groups (288 subjects [92.6%] vs 288
subjects [92.9%]; p = 0.89), and most of them were classi-
fied as NCI-CTCAE severity Grade 1 or 2 events (Table 3).
Between treatment groups at each severity level, the distribu-
tion of events was similar, with a risk difference in subjects
reporting TEAEs of <5%. Incidence of Grade 3 or 4 TEAEs
reported in the MB02 and EU-bevacizumab groups were
comparable, observing a difference that was not statistically
significant (p = 0.65), with anemia (26 subjects [8.4%] vs
21 subjects [6.8%]) and neutropenia (16 subjects [5.1%] vs
21 subjects [6.8%]) as the most frequently reported events.

Most TEAEs were considered by the investigator as
related to any study treatment (bevacizumab or chemo-
therapy) and were reported in a similar number of subjects
with MBO02 (264 [84.9%]) and with EU-bevacizumab (270
[87.1%]), observing a risk difference of <5% between treat-
ment groups. Overall, 189 (30.4%) subjects had Grade 3
or 4 study drug-related TEAEs, with a similar distribution
observed in each treatment group (p = 0.56). No differences
were noted for IP-related TEAEs (p = 0.97).

When assessed by study period (up to Week 18 in com-
bination with chemotherapy and, after Week 18 and through
Week 52 in monotherapy), the incidence of subjects report-
ing events was also comparable between treatment groups
(Table 3). The most common (in >5% subjects) TEAEs
reported in the MB02 and EU-bevacizumab groups during
combination therapy were those commonly seen with chem-
otherapy (carboplatin and paclitaxel), including alopecia
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ENROLLMENT ‘ ‘

804 Screened ‘

v

4)( 177 Excluded (Screening Failures)

627 (100%) Randomized
Including 2 non-eligible subjects in error

v

v

312 (49.8%) allocated to EU-bevacizumab group ‘

’ ALLOCATION ‘

315 (50.2%) allocated to MBO02 group

2 did not receive treatment
1 investigator decision
1 unacceptable toxicity

4 did not receive treatment®

A
310 treated with EU-bevacizumab

90 discontinued before Week 18
Disease progression (n=38)
Consent withdrawal (n=12)
Investigator decision (n=5)
Death (n=12)

Unacceptable toxicity (n=20)
Subject decision (n=1)
Lost to follow-up (n=2)

v

1 death
1 investigator decision (screening failure) <+
1 screening failure mistakenly randomized
1 unacceptable toxicity
v

311 treated with MB02

104 discontinued before Week 18
Disease progression (n=27)
Consent withdrawal (n=17)
Investigator decision (n=7)
Death (n=14)

Unacceptable toxicity (n=29)
Protocol deviation (n=2)
Subject decision (n=2)

Lost to follow-up (n=6)

v

220 completed EU-bevacizumab treatment
in combination with carboplatin and
paclitaxel up to Week 18.

Treatment up to
Week 18

207 completed MB02 treatment
in combination with carboplatin
and paclitaxel up to Week 18.

146 discontinued before end of
treatment
Disease progression (n=106)
Consent withdrawal (n=6)
Investigator decision (n=8)
Death (n=8)
Unacceptable toxicity (n=11)
Subject decision (n=3)
Lost to follow-up (n=4)

v

v

139 discontinued before end of
treatment
Disease progression (n=109)
Consent withdrawal (n=5)
Investigator decision (n=6)
Death (n=5)
Unacceptable toxicity (n=10)
Subject decision (n=3)
Lost to follow-up (n=1)

v

74 completed to end of treatment

End of treatment

68 completed to end of treatment.

312 included in the intention-to-treat analysis.

310 included in the safety analysis

Fig. 1 Subject disposition

(155 [49.8%] and 163 [52.6%] subjects, respectively), ane-
mia (91 [29.3%] and 77 [24.8%] subjects) and nausea (41
[13.2%] subjects in each group) (Table 4). During mono-
therapy, anemia (24 [7.7%] and 41 [13.2%] subjects, respec-
tively) and thrombocytopenia (19 [6.1%] and 15 [4.8%] sub-
jects) were the most common TEAEs. During this period,
IP-related TEAESs reported were those commonly reported
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315 included in the intention-to-treat analysis.

311 included in the safety analysis

with the use of bevacizumab: proteinuria (9 [2.9%] and 15
[4.8%] subjects, respectively) and hypertension (7 [2.3%]
and 11 [3.5%] subjects).

Other events commonly described with bevacizumab
(TEAEs of special interest), such as gastrointestinal per-
forations and fistulae, hypertension, thromboembolism,
proteinuria or hemorrhage were also reported in similar
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Table 1 Demographic and baseline characteristics (intention-to-treat population)
MBO02, N =315 EU-bevacizumab, N = 312 Total, N = 627

Sex, n (%)

Male 193 (61.3) 190 (60.9) 383 (61.1)

Female 122 (38.7) 122 (39.1) 244 (38.9)
Age (years)

Median (range) 61.0 (26-78) 61.0 (25-79) 61.0 (25-79)
Race, n (%)

Asian 71 (22.5) 54 (17.3) 125 (19.9)

‘White/Caucasian 228 (72.4) 241 (77.2) 469 (74.8)

Other 16 (5.1) 17 (5.4) 33(5.3)
ECOG PS at baseline, n (%)*°

Grade 0 92 (29.6) 94 (30.3) 186 (30.0)

Grade 1 219 (70.4) 216 (69.7) 435 (70.0)
Region, n (%)

Europe 223 (70.8) 235 (75.3) 458 (73.0)

Asia-Pacific 72 (22.9) 55 (17.6%) 127 (20.3)

Latin America 18 (5.7) 21 (6.7) 39 (6.2)

Middle East/North Africa 2 (0.6) 1(0.3) 3(0.5)
Smoking status, n (%)

Current smoker 103 (32.7) 106 (34.0) 209 (33.3)

Former smoker 85 (27.0) 96 (30.8) 181 (28.9)

Never smoked 127 (40.3) 110 (35.3) 237 (37.8)
Diagnosis type, n (%)

Newly diagnosed 289 (91.7) 287 (92.0) 576 (91.9)

Recurrent disease 26 (8.3) 25 (8.0) 51(8.1)
NSCLC stage at screening, n (%)

<Stage IITIA 1(0.3) 3(0.9) 4(0.6)

Stage I1IB 319.8) 37 (11.9) 68 (10.8)

Stage IV 283 (89.8) 272 (87.2) 555 (88.5)

Time from first diagnosis

Median (range), weeks 6.0 (1.1-408.6)

Prior surgery, n (%) 222 (70.5)
Prior radiotherapy, n (%) 28 (8.9)
Prior systemic therapy, n (%) 7(2.2)

6.4 (0.3-1031.3) 6.1 (0.3-1031.3)

218 (69.9) 440 (70.2)
28 (9.0) 56 (8.9)
11(3.5) 18 (2.9)

Percentages were based on the number of subjects in the population with available data for the parameter

ECOG Eastern Cooperative Oncology Group, NSCLC non-small cell lung cancer, PS performance status

2One subject in the MBO02 group was randomized but not treated and had a missing ECOG value

YECOG PS at baseline is based on the safety population, not the ITT population

rates in both treatment groups. Treatment-related TEAEs of
special interest occurring in >1% of subjects in MB02 and
EU-bevacizumab groups included hypertension (19 [6.1%]
and 21 [6.8%], respectively) and pulmonary embolism (5
[1.6%] vs 4 [1.3%]); leukopenia (4 [1.3%] vs 2 [0.6%]),
epistaxis (13 [4.2%] vs 9 [2.9%]) and hemoptysis (8 [2.6%]
vs 4 [1.3%]) that were more common in the MB02-treated
subjects; and neutropenia (5 [1.6%] vs 10 [3.2%]) and pro-
teinuria (12 [3.9%] vs 18 [5.8%]) that were more common
in EU-bevacizumab-treated subjects.

Serious TEAEs were reported in similar frequency with
no statistically significant difference between the treatment
groups (p = 0.69) (Table 4). Serious TEAEs were considered
related to MBO02 in 21 subjects (6.8%) and to EU-bevaci-
zumab in 18 subjects (5.8%). The most common grade 3 or
4 TP-related serious TEAE in the MB02 group was pulmo-
nary embolism, and in the EU-bevacizumab group the most
common were pulmonary embolism, fatigue and pneumonia.
No clear treatment-group-related trends were observed for
IP-related serious TEAESs.
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Table 2 Objective response rate—per independent radiological review committee (intention-to-treat population)

MBO02, N =315 EU-bevacizumab, N =312 Total, N = 627
Overall response—Week 18, n (%)
CR 6(1.9) 3(1.0) 9(1.4)
PR 121 (38.4) 136 (43.6) 257 (41.0)
SD 54 (17.1) 53 (17.0) 107 (17.1)
PD 19 (6.0) 23 (7.4) 42 (6.7)
Not evaluable 1(0.3) 0 1(0.2)
Early discontinuation® 114 (36.2) 97 (31.1) 211 (33.6)
Objective response—Week 18"¢
Responder, n (%) 127 (40.3) 139 (44.6) 266 (42.4)
95% CI (34.9 t0 46.0) (39.0 t0 50.3) (38.5t046.4)
Non-responder, n (%) 188 (59.7) 173 (55.4) 361 (57.6)
ORR risk ratio?, (%) 0.910
90% CI (0.780 to 1.060)
95% CI (0.758 to 1.092)
ORR risk difference?, (%) —4.02
90% CI (—=10.51to 2.47)
95% CI (—=11.76 t0 3.71)
Best overall response®, n (%)
CR 6(1.9) 3(1.0) 9(1.4)
PR 154 (48.9) 169 (54.2) 323 (51.5)
SD 93 (29.5) 93 (29.8) 186 (29.7)
PD 10 (3.2) 11 (3.5) 21 (3.3)
Not evaluable 3(1.0) 0 3(0.5)
Early discontinuation®® 49 (15.5) 36 (11.5) 85 (13.6)
BORR risk ratio up to Week 18%¢, (%) 0.926
90% CI (0.818 to 1.049)
95% CI (0.799 to 1.075)
BORR risk difference up to Week 18%, (%) —4.04
90% CI (—=10.60 to 2.53)
95% CI (—11.86103.78)

BORR best overall response rate, CI confidence interval, CR complete response, N number of subjects in the intended set, n number of subjects
with data available, ORR objective response rate, PD progressive disease, PR partial response, RECIST Response Evaluation Criteria in Solid

Tumors, SD stable disease

“Early discontinuation included subjects at Week 18 classified as ‘NonCR/NonPD’ and ‘missing’

®In case of missing evaluation, i.e., in case the subject was withdrawn from study before Week 18, the subject was classified as a non-responder

“Objective response was assigned if a subject displayed either CR or PR per RECIST v1.1

dThe ORR estimate was adjusted for the actual randomization strata sex (male/female), smoking status (smoker/non-smoker), disease diagnosis
(newly diagnosed/recurrent disease), and disease stage (Stage I1IB/Stage IV) using the Cochran—Mantel-Haenszel estimate of the risk ratio and

corresponding 2-sided 90% CI

°Equivalence margin [0.73-1.36]. Confidence intervals calculated with the Mantel-Haenszel method

"Equivalence margin [—12.0% to 12.0%]. Wald asymptotic CIs are specified

A total of 47 subjects died as a result of a TEAE (MBO02:
23 subjects [7.4%]; EU-bevacizumab: 24 subjects [7.7%];
p = 0.87). Death was considered IP-related in nine subjects
(MBO02: six subjects [1.9%]; EU-bevacizumab: three sub-
jects [1.0%]). Fatal TEAEs considered related to IP included
pulmonary hemorrhage (two subjects, one in each treatment
group); nephrotic syndrome, hemoptysis, gastric ulcer, acute
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myocardial infarction and cardio-respiratory arrest (one subject
each) in the MBO2 group; and acute kidney injury and pulmo-
nary embolism (one subject each) in EU-bevacizumab group.

No clinically meaningful differences were noted in the
rates, severity, and type of TEAEs between the treatment
groups and the safety profile of MB02 was consistent with
that described for the reference product, bevacizumab.
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Fig.2 Kaplan—Meier plots of (a) progression-free survival, (b) overall survival, (¢) duration of response and (d) time to overall response in the

intention-to-treat population

After 52 weeks of study, most subjects tested negative
for ADAs at all time points. TI-ADAs were observed in 53
subjects (17%) in the MBO2 group and 50 subjects (16.1%)
in the EU-bevacizumab group. TI-NAb responses were
also similar between both groups, occurring in 10 subjects
(3.2%) in the MBO2 group and 13 subjects (4.2%) in the
EU-bevacizumab group in the ITT population. Most of these
positive TI-ADA results were transient, occurring most often
at a single time point and with no neutralizing capacity. The
occurrence of antibodies against MB02 or EU-bevacizumab
did not appear to impact the efficacy results or correlate with
any safety concern.

4 Discussion

In this confirmatory phase III clinical study, the efficacy,
safety, and immunogenicity of MB02 and EU-bevaci-
zumab, both in combination with chemotherapy, were com-
pared in patients with advanced non-squamous NSCLC.
The primary objective of efficacy, RD of the ORRs
(MBO02 minus EU-bevacizumab) and RR of the ORRs
(MBO02/EU-bevacizumab) as assessed by an IRC at Week
18 in the ITT population, met the criteria applied for simi-
larity as discussed with the main international regulatory
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Fig.2 (continued)

authorities, demonstrating equivalence of clinical efficacy
between MB02 and EU-bevacizumab.

The percentage of subjects achieving ORR for MB02 in
the ITT population (40.3%) was completely in line with the
historical response rates reported for the reference bevaci-
zumab in the same population of patients (32.2%, 53.9%)
[19-26]. Moreover, the sensitivity analysis using imputation
of missing data (MI approach) provided additional support
for similar efficacy between MB02 and EU-bevacizumab
under the ITT population, and supports the robustness of
the primary analysis.

Secondary efficacy endpoints (PFS, OS, duration of OR
and time to OR) and ad-hoc endpoints (BORR) were also
comparable between treatment groups and were consistent
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28 32 36 40 44 48 52 56
Weeks

40 38 32 20 19 13 11

36 35 32 27 26 23 16

with the observed results of the primary endpoint. In par-
ticular, BORR was assessed to confirm primary endpoint
ORR results. BORR reduces potentially confounding factors
of diverse cycles and delayed administration due to toxicity,
and is commonly used in an oncological clinical setting.
When comparing the analysis based on BORR up to Week
18 to that of primary ORR analysis, there was almost no
difference, which is considered reassuring.

The safety profile of MB02 was comparable to that of
EU-bevacizumab and results were those expected for the
reference product in an equivalent study population and
with the same concomitant therapies. Overall, the number,
type, and severity of TEAEs, including those of special
interest (such as gastrointestinal perforations, hypertension,
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Table 3 Overall summary of treatment-emergent adverse events (safety population)
MBO02 (N = 311) EU-bevacizumab (N = 310) p value
Total number of TEAEs 2174 2166
Number of patients with
Any TEAE regardless of causality 288 (92.6) 288 (92.9) 0.89
Grade 3 or 4 TEAE 131 (42.1) [271] 125 (40.3) [269] 0.65
In combination therapy period (<Week 18) 286 (92.0) [1646] 278 (89.7) [1574]
In monotherapy period (>Week 18) 142 (45.7) [528] 161 (51.9) [592]
Any treatment-related TEAE? 264 (84.9) 270 (87.1)
IP-related TEAEs 125 (40.2) [412] 125 (40.3) [397] 0.97
Grade 3 or 4 treatment-related TEAE 98 (31.5) [187] 91 (29.4) [190] 0.56
In combination therapy period (<Week 18) 259 (83.3) [1305] 265 (85.5) [1284]
In monotherapy period (>Week 18) 94 (30.2) [284] 91 (29.4) [261]
Any TEAE leading to discontinuation 72 (23.2) [116] 63 (20.3) [79] 0.39
Treatment-related TEAEs leading to discontinuation® 42 (13.5) [54] 33 (10.6) [42] 0.27
Any serious TEAE 58 (18.6) [88] 54 (17.4) [86] 0.69
Any treatment-related serious TEAE? 33 (10.6) [51] 33 (10.6) [52] 0.99
Any fatal TEAE 23 (7.4) [23] 24 (7.7) [24] 0.87
Any treatment-related fatal TEAE? 72.3)[7] 5(1.6) [5] 0.56

Percentages () were based on N. The number of events is presented in brackets [ ]. p-Values were calculated using Chi-Squared Test

IP investigational medicinal product, N number of subjects on intended set, PT preferred term, TEAE treatment-emergent adverse event

#An adverse event was related if assessment of causality was possible, probable or very likely/certain

thromboembolism or hemorrhage) were consistent with the
safety profile reported for NSCLC patients in the reference
bevacizumab product information [3, 4]. No new safety
signals or observable trends were identified in either treat-
ment group in the study. No impact on the safety in general,
and no immune-related safety risks in particular, appear to
be correlated with treatment-related antibodies. Similarly,
from the analyses performed, the effect of treatment-related
antibodies does not appear to account for any differences in
efficacy between the products.

Similarity of MBO2 to EU-bevacizumab was dem-
onstrated in the relevant characteristics assessed by and
founded on a comprehensive CMC and bioanalytical simi-
larity program, and was further confirmed by the investi-
gation of clinical equivalence in PK. The next step in the
program of biosimilar clinical development was to confirm
comparable clinical performance of MB02 and the reference
bevacizumab, rather than demonstrate patient benefit per
se, which has already been demonstrated for the reference
bevacizumab in numerous clinical trials and published stud-
ies [8]. Due to the absence of pharmacodynamic markers
for bevacizumab that can be related to patient outcome, a
comparative study designed to demonstrate similar clinical
efficacy between MB02 and EU-bevacizumab was required
to confirm efficacy. The choice of non-squamous NSCLC
patients as the study population was made in accordance
with the relevant regulatory guidelines and endorsed by the
main international regulatory competent authorities, as a

sensitive model with known effect sizes to test for potential
differences in efficacy between MB02 and EU-bevacizumab
[11-15]. Likewise, the primary efficacy endpoint, ORR at
study Week 18, was considered the most sensitive endpoint
for the detection of differences in clinical efficacy between
MBO02 and EU-bevacizumab, as it primarily measures activ-
ity and, unlike other endpoints such as PFS and OS, is not
likely to be influenced as much by factors not attributable to
product differences such as underlying tumor burden, per-
formance status, previous treatments and underlying clinical
conditions. In the current study, the primary analysis in the
ITT population met the predefined criteria for demonstrating
equivalence, and results from sensitivity analyses support
similarity of MBO02 to EU-bevacizumab with respect to the
primary efficacy endpoint ORR, with comparable safety and
immunogenicity profiles.

A possible limitation for the study was that the study
protocol definition used for smoking-status classification
differed from the new standard definition currently in use
in NSCLC clinical study protocols. The current definition
regards smokers as subjects who had smoked >100 ciga-
rettes in a lifetime and non-smokers as subjects who had
never smoked or had smoked <100 cigarettes in a lifetime
[27]. In consequence, the proportion of subjects included in
smoker/non-smoker categories according to the study pro-
tocol definition used in the study protocol (smokers: 309
[49.3%]; non-smokers: 318 [50.7%]) is slightly different to
that reported in recent NSCLC publications [28]. After the
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Table 4 Common treatment-emergent adverse events and serious adverse events by preferred term (safety population)

MBO2 (N = 311)

EU-bevacizumab (N = 310)

Grade 1-2 Grade >3 Grade 1-2 Grade >3
TEAEs by PT in >5% subjects in either treatment group
Alopecia 151 (48.6) 4(1.3) 162 (52.3) 1(0.3)
Anemia 75 (24.1) 26 (8.4) 73 (23.5) 21 (6.8)
Thrombocytopenia 31 (10.0) 10 (3.2) 36 (11.6) 6(1.9)
Neutropenia 18 (5.8) 16 (5.1) 24.(7.7) 21 (6.8)
Leukopenia 20 (6.4) 4(13) 15 (4.8) 3(1.0)
Neuropathy peripheral 36 (11.6) 2(0.6) 38 (12.3) 3(1.0)
Peripheral sensory neuropathy 21 (6.8) 1(0.3) 21(6.8) 2(0.6)
Paresthesia 21 (6.8) 0 12 (3.9) 1(0.3)
Headache 11 (3.5) 1(0.3) 17 (5.5) 0
Fatigue 33 (10.6) 6 (1.9) 30 (9.7) 6 (1.9)
Asthenia 25 (8.0) 14 (4.5) 18 (5.8) 11 (3.5)
General physical health dete- 5(1.6) 18 (5.8) 9(2.9) 20 (6.5)
rioration
Weight decreased 21 (6.8) 2(0.6) 25 (8.1) 2(0.6)
Platelet count decreased 20 (6.4) 6(1.9) 16 (5.2) 3(1.0)
Alanine aminotransferase 11 (3.5) 4(1.3) 17 (5.5) 4(1.3)
increased
Aspartate aminotransferase 9.9 5(1.6) 17 (5.5) 5(1.6)
increased
Nausea 47 (15.1) 0 44 (14.2) 0
Diarrhea 28 (9.0) 1(0.3) 24 (7.7) 3(1.0)
Vomiting 21 (6.8) 1(0.3) 10 3.2) 1(0.3)
Myalgia 22(7.1) 1(0.3) 30(9.7) 0
Arthralgia 17 (5.5) 2(0.6) 20 (6.5) 0
Respiratory tract infection viral 16 (5.1) 0 16 (5.2) 0
Cough 19 (6.1) 1(0.3) 21 (6.8) 1(0.3)
Decreased appetite 13 (4.2) 1(0.3) 19 (6.1) 1(0.3)
Hypertension 17 (5.5) 7(2.3) 19 (6.1) 7(2.3)
Proteinuria 17 (5.5) 1(0.3) 21 (6.8) 4(1.3)
Any grade Any grade
Serious TEAEs by PT in >1% of subjects in either treatment group
Pneumonia 8 (2.6) 8 (2.6)
Empyema 3(1.0) 0
Febrile neutropenia 4 (1.3) 7(2.3)
Neutropenia 3(1.0) 6(1.9)
General physical health 3(1.0) 6(1.9)
deterioration
Pulmonary embolism 6(1.9) 4 (1.3)

Percentages ( ) were based on N

N number of subjects on intended set, PT preferred term, TEAE treatment-emergent adverse event

study completion, the proportion of smokers/non-smokers
was re-assessed using the current new standard definition
(smokers: 390 [62.2%]/non-smokers: 237 [37.8%]), observ-
ing that the percentage of smokers in the study is in line
with recent publications. Efficacy analysis conducted for the
primary endpoint with inclusion of this definition for smoker
status was similarly in line with the reported results of the
study. Thus, the smoking status definition as defined in the
protocol was considered valid, especially considering that
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subjects were randomized under this stratification factor as
per study protocol.

Fifteen years after its first approval for clinical use, beva-
cizumab still remains a useful tool as part of the standard of
care in the treatment of advanced cancers, observing consist-
ent efficacy across indications and a well-established clinical
efficacy and safety profile. Moreover, recent studies indi-
cate some immunomodulatory properties of bevacizumab,
and treatment outcomes seem to be further improved when
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bevacizumab is used in combination with novel targeted
cancer therapies [8]. In particular, the results of combining
bevacizumab with the immune checkpoint inhibitor atezoli-
zumab have shown benefit in NSCLC (a reduction in the risk
of progression by 38% [HR 0.62; p < 0.001]) and in hepato-
cellular carcinoma and had led to the approval of this com-
bination in both cancer indications [7, 9]. This combination
has also shown to be effective in advanced renal carcinoma
[29]. Bevacizumab biosimilars are more affordable thera-
peutic options that can override the cost barrier of reference
bevacizumab for many patients who might otherwise benefit
from its use, and the incorporation of the proposed biosimi-
lar, MB0?2, to the therapeutic armamentarium increases the
available options for these patients.

Based on the extensive analytical data package and the
PK studies performed for MB02, no differences have been
identified that give rise to uncertainty over the expected
clinical performance. Together with a comprehensive set of
comparative safety and immunogenicity data, the STELLA
phase III clinical comparability study provides reassurance
that clinical activity (and hence efficacy), and clinical safety
of MB02 and EU-bevacizumab are comparable, contributing
to the totality of evidence approach required by regulatory
agencies for biosimilar product development, further dem-
onstrating the biosimilarity of MBO2 to its reference product
bevacizumab.
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