
ORIGINAL RESEARCH

Efficacy and Safety of Biosimilar QL1207 vs.
the Reference Aflibercept for Patients
with Neovascular Age-Related Macular Degeneration:
A Randomized Phase 3 Trial

Bing Li . Ke Fan . Tonghe Zhang . Zhifeng Wu . Siming Zeng . Mingwei Zhao . Qian Ren . Dongping Zheng .

Lifei Wang . Xiaoling Liu . Mei Han . Yanping Song . Jian Ye . Cheng Pei . Jinglin Yi . Xian Wang .

Hui Peng . Hong Zhang . Zhanyu Zhou . Xiaoling Liang . Fangliang Yu . Miaoqin Wu . Chaopeng Li .

Chunling Lei . Jilong Hao . Luosheng Tang . Huiping Yuan . Shanjun Cai . Qiuming Li . Jingxiang Zhong .

Suyan Li . Lin Liu . Min Ke . Jing Wang . Hui Wang . Mengli Zhu . Zenghua Wang . Yang Yan .

Feng Wang . Youxin Chen

Received: June 14, 2023 /Accepted: October 11, 2023 / Published online: November 21, 2023
� The Author(s) 2023

ABSTRACT

Introduction: This trial aimed to compare the
efficacy and safety between biosimilar QL1207
and the reference aflibercept for the treatment
of neovascular age-related macular degenera-
tion (nAMD).

Methods: This randomized, double-blind,
phase 3 trial was conducted at 35 centers in
China. Patients aged C 50 years old with
untreated subfoveal choroidal neovasculariza-
tion secondary to nAMD and best-corrected
visual acuity (BCVA) letter score of 73–34 were
eligible. Patients were randomly assigned to
receive intravitreous injections of QL1207 or
aflibercept 2 mg (0.05 ml) in the study eye every
4 weeks for the first 3 months, followed by 2 mg
every 8 weeks until week 48, stratified by base-
line BCVA C or\ 45 letters. The primary end-
point was BCVA change from baseline at week
12. The equivalence margin was ± 5 letters. The
safety, immunogenicity, pharmacokinetics (PK),
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and plasma vascular endothelial growth factor
(VEGF) concentration were also evaluated.
Results: A total of 366 patients were enrolled
(QL1207 group, n = 185; aflibercept group,
n = 181) from Aug 2019 to Jan 2022 with com-
parable baseline characteristics. The least-
squares mean difference in BCVA changes was
- 1.1 letters (95% confidence interval - 3.0 to
0.7; P = 0.2275) between the two groups, within
the equivalence margin. The incidences of
treatment-emergent adverse events (TEAE;
QL1207: 71.4% [132/185] vs. aflibercept: 71.8%
[130/181]) and serious TEAE (QL1207: 14.1%
[26] vs. aflibercept: 12.7% [23]) appeared com-
parable between treatment groups, and no new
safety signal was found. Anti-drug antibody, PK
profiles, and VEGF concentration were similar
between the two groups.
Conclusions: QL1207 has equivalent efficacy to
aflibercept for nAMD with similar safety pro-
files. It could be used as an alternative anti-
VEGF agent for clinical practice.
Trial Registration: ClinicalTrials.gov: NCT05
345236 (retrospectively registered on April 25,
2022); National Medical Products Administra-
tion of China: CTR20190937 (May 20, 2019).

Keywords: Neovascular age-related macular
degeneration; QL1207; Aflibercept; Biosimilar

Key Summary Points

Why carry out this study?

Neovascular age-related macular
degeneration (nAMD) is one of the
leading causes of blindness and visual
impairment worldwide. Aflibercept, a
fusion protein of vascular endothelial
growth factor receptors-1, -2 and Fc
portion of immunoglobulin G, is
recommended for the treatment of
nAMD.

The similarity of biosimilar QL1207 and
the reference aflibercept in patients
with nAMD should be investigated in a
phase 3 trial.
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What was learned from the study?

In this randomized, double-blind, phase 3
trial, the difference in best-corrected
visual acuity changes from baseline at
week 12 (the primary endpoint) between
the two groups was within the predefined
equivalence margin. Secondary endpoints
and safety profiles were also similar in the
two groups.

These results proved QL1207 has
equivalent efficacy and similar safety
profiles to aflibercept for nAMD. QL1207
is an option for nAMD.

INTRODUCTION

Age-related macular degeneration (AMD) is one
of major retinal diseases and a leading cause of
blindness and visual impairment worldwide [1].
AMD may also increase the risk of cognitive
impairment [2] and all-cause and cardiovascular
mortality [3]. The number of people with AMD
worldwide is estimated to be 288 million in

2040 [1]. Neovascular AMD (nAMD) is charac-
terized by neovascularization. The pathogenesis
of nAMD was not confirmed. However, it is
considered to be associated with inflammation,
oxidative stress, lipid metabolism, etc. [4]. Vas-
cular endothelial growth factor (VEGF) also
plays an important role in nAMD [5]. Thus,
anti-VEGF treatment is now the standard treat-
ment for nAMD [6–8].

Aflibercept (Eylea�, Bayer, Leverkusen, Ger-
many; Regeneron, Tarrytown, NY, USA) is a
fusion protein of VEGF receptor-1, -2, and Fc
portion of immunoglobulin G [9]. The SIGHT
study confirmed the superior efficacy of
aflibercept over photodynamic therapy for
nAMD [10]. The VIEW 1 and VIEW 2 studies
indicated the similar efficacy and safety of
aflibercept vs. anti-VEGF antibody ranibizumab
in nAMD [11]. Aflibercept was recommended
for nAMD treatment and approved in the USA,
Europe, China, etc.

A biosimilar is a biological medicine that is
highly similar to an existing approved biologic
drug [12]. Biosimilars balance drug expenditure
and efficacy, and are recognized in numerous
countries [13]. QL1207 (Qilu pharmaceutical
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Co., Ltd., Jinan, China) is the first biosimilar of
aflibercept in China, which contains a version
of the active substance of the reference afliber-
cept. Preclinical studies indicated that QL1207
is comparable to the reference in terms of
quality characteristics, in vitro and in vivo
activity (data on file).

This phase 3 trial aimed to evaluate the
equivalence of efficacy, similarity of safety,
immunogenicity, and pharmacokinetics (PK) of
QL1207 and aflibercept.

METHODS

Study Design

This multicenter, randomized, double-blind,
active-controlled, parallel-group phase 3 trial
was conducted in 35 centers in China. The
protocol (Supplementary Material) was
approved by the ethics committee of each cen-
ter (the approval number of the leading center
Peking Union Medical College Hospital:
KS2021031). The study was conducted in
accordance with the Declaration of Helsinki and
Good Clinical Practice. All patients provided
written informed consent before participation.

Eligibility Criteria

Key eligible criteria were (1) C 50 years old, (2)
with untreated subfoveal choroidal neovascu-
larization (CNV) secondary to nAMD, (3) CNV
comprising C 50% of total lesion size, (4) total
lesion area (including areas of CNV, blood, and
scar) B 12 disc areas, (5) best-corrected visual
acuity (BCVA) letter score of 73–34 using Early
Treatment Diabetic Retinopathy Study (ETDRS)
charts in the study eye, and (6) no need to
receive anti-VEGF treatment in the fellow eye.
The key exclusion criteria were (1) subretinal or
intraretinal hemorrhage comprising C 50% of

total lesion size or presence of subfoveal hem-
orrhage C 1 disc area, (2) scar, fibrosis, atrophy
that involved the center of the fovea, or sub-
foveal hard exudate, (3) CNV secondary to other
reasons, (4) any ocular abnormality affecting
visual acuity or macular examination in the
study eye, and (5) previous intravitreal anti-
VEGF or other nAMD treatment in the either
eye. The full exclusion criteria were provided in
Listing S1.

Eligibility was judged through medical his-
tory, ophthalmic and physical examinations,
laboratory tests, optical coherence tomography
(OCT), indocyanine green angiography (ICGA),
fundus photography (FP), and fluorescein
angiography (FA) before randomization during
the screening period. OCT, ICGA, FP, and FA
results were confirmed by the central reading
centers.

Randomization, Masking, and Treatment

Patients were randomized 1:1 to receive intrav-
itreal QL1207 or aflibercept 2 mg (0.05 ml) in
the study eye every 4 weeks for the first
3 months, followed by 2 mg (0.05 ml) every
8 weeks until week 48 (eight doses in total).
Randomization was stratified by BCVA C or\
45 letters at baseline using Interactive Web
Response System. Patients and assessors (in-
cluding the central reading centers), but not
investigators performing intravitreal injection,
were blind to allocation.

Study Assessment

Patients were assessed every 4 weeks throughout
week 52, using ETDRS chart for BCVA, intraoc-
ular pressure, slit lamp, and dilated fundus
examination for safety by assessor. Central
subfield retinal thickness (CRT; internal limit-
ing membrane to retinal pigment epithelium)
was evaluated using OCT by the central reading
centers at weeks 4, 8, 12, 24, and 52, and by
participating centers at the other timepoints.
Treatment-emergent adverse events (TEAE),
including TEAE in the study and fellow eyes,
and non-ocular TEAE, were coded based on the
Medical Dictionary for Regulatory Activities,
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version 24.1. FP and FA were performed at
screening, weeks 12, 24, and 52. CNV leakage
area was determined using FA by the central
reading centers. Immunogenicity was evaluated
by measuring the serum anti-drug antibody
(ADA) before the first dose of study treatment
and at weeks 4, 8, 12, 24, 36, and 52. ADA was
analyzed based on electrochemiluminescence
assay (Meso Scale Diagnostics, LLC, Rockville,
MD, USA). Neutralizing antibody would be fur-
ther tested using enzyme-linked immunosor-
bent assay if ADA is positive. Additional blood
samples were obtained from patients volun-
teering for PK and VEGF analysis at the same
time as ADA test and 4, 8, 12 h, 1, 2 days, and 1
and 2 weeks after the first dose of study
treatment.

Study Endpoints

The primary endpoint was BCVA change from
baseline at week 12. The secondary efficacy

endpoints included CRT change from baseline
at weeks 4, 8, 12, 24, and 52 and CNV leakage
area change from baseline at weeks 12, 24, and
52. TEAE and immunogenicity were safety
endpoints. Plasma drug concentration was PK
endpoint. Plasma VEGF concentration was also
analyzed.

Statistical Analysis

It is assumed that the difference in BCVA
changes from baseline at week 12 between the
two groups was 0. The pooled standard devia-
tion (SD) of BCVA change from baseline at week
12 in the two groups was 11.6, calculated using
meta-analysis of previous trials [11, 14–17].
Taking into account BCVA changes at week 12
for aflibercept and placebo in the previous
studies [11, 14–19], and clinical experience, we
set the equivalence margin at ± 5 in the present
trial. A total of 282 (141 each group) patients
were required for a two-sided significance level

Fig. 1 Trial flow chart

Ophthalmol Ther (2024) 13:353–366 357



of 5% and a power of 90% with equivalence
margin of ± 5. Considering a possible 20%
dropout rate, a sample size of 354 (177 each
group) patients were needed.

All statistical analyses were performed in SAS
v9.4 (SAS Institute Inc., Cary, NC, USA). A two-
sided P\ 0.05 was considered statistically sig-
nificant. The efficacy endpoints were evaluated
in the full analysis set (FAS). The per-protocol
set (PPS) was used for supplementary analysis.
The FAS included all patients who received at
least one dose of study drug and one efficacy
assessment. The PPS included patients in the
FAS without major protocol violation. Adverse
events, immunogenicity, PK, and VEGF were
summarized and analyzed in the safety set (SS),
immunogenicity analysis set (IAS), pharma-
cokinetic analysis set (PKAS), and VEGF analysis
set (VAS), including patients who received at
least one dose of study drug and one corre-
sponding post-baseline assessment.

Continuous data were presented as mean ±

SD or median (interquartile range). Categorical
data were presented as number (percentage).
Continuous efficacy endpoints were analyzed
using mixed model for repeated measures
(MMRM). Missing data were assumed missing at
random. Treatment group, visit, their interac-
tion, and randomization strata were fixed
effects. Within-subject variance–covariance
structure of unstructured was used. If the model
did not converge, the structure would be
changed to compound symmetry. The results of
MMRM were presented least-squares mean
(LSM; standard error and/or 95% confidence
intervals [CI]). For the primary endpoint, the
equivalence margin was set at ± 5 letters. Pre-
defined subgroup analysis on the primary end-
point was based on the randomization strata
(BCVA C or\45 letters at baseline). Categori-
cal efficacy endpoints were analyzed using
Cochran–Mantel–Haenszel test adjusted by
randomization strata.

Table 1 Baseline characteristics (full analysis set)

Result QL1207 (n = 185) Aflibercept (n = 181)

Age, years 67.4 ± 8.9 67.1 ± 8.0

Sex

Male 122 (65.9%) 126 (69.6%)

Female 63 (34.1%) 55 (30.4%)

Ethnicity

Han 180 (97.3%) 177 (97.8%)

Others 5 (2.7%) 4 (2.2%)

Intraocular pressure, mmHg 15.04 ± 2.82 14.97 ± 3.04

BCVA, ETDRS letters 56.1 ± 11.7 56.3 ± 11.8

C 45 letters 148 (80.0%) 146 (80.7%)

\ 45 letters 37 (20.0%) 35 (19.3%)

Central retinal thickness, lm 428.2 ± 178.1 463.5 ± 193.3

CNV leakage area, mm2 3.99 ± 4.14 3.99 ± 4.13

Data are presented as mean ± standard deviation or number (%)
BCVA best-corrected visual acuity, ETDRS Early Treatment Diabetic Retinopathy Study, CNV choroidal
neovascularization
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RESULTS

Patients

A total of 533 patients were screened from Aug
2019 to Jan 2022. A total of 366 were enrolled
and randomly assigned to the QL1207 (n = 185)
or aflibercept group (n = 181), all of whom were
included in the FAS. The PPS included 319
patients (160 in the QL1207 and 159 in the
aflibercept group). Finally, 321 patients (166 in
the QL1207 and 155 in the aflibercept group)
completed the study. The flowchart is shown in
Fig. 1. The baseline characteristics were well
balanced between the two groups in the FAS.
The average ages were 67.4 ± 8.9 years in the
QL1207 group and 67.1 ± 8.0 years in the
aflibercept group. The mean BCVA were
56.1 ± 11.7 vs. 56.3 ± 11.8 letters, with 80.0%
and 80.7% patient C 45 letters. The mean CRT
and CNV leakage areas were 428.2 ± 178.1 vs.
463.5 ± 193.3 lm and 3.99 ± 4.14 vs.
3.99 ± 4.13 mm2, respectively (Table 1).

Efficacy

In the FAS, the mean BCVA changes from
baseline at week 12 were 10.2 ± 8.8 letters in
the QL1207 group and 11.0 ± 9.2 letters in the
aflibercept group. The LSM changes in BCVA
from baseline at week 12 were 10.4 (0.7) letters
vs. 11.5 (0.7) letters in the two groups. The LSM
difference was - 1.1 letters (95% CI - 3.0 to
0.7; P = 0.2275), within the equivalence margin
of ± 5 (Fig. 2A and Table 2). Thus, the efficacy
equivalence of QL1207 and the reference
aflibercept is confirmed. Predefined subgroup
analysis did not find significant differences in
the primary endpoint between the two groups.

The LSM differences were - 1.0 (95% CI - 2.9
to 1.0; P = 0.3292) and - 1.6 (95% CI - 6.8 to
3.6; P = 0.5441) in patients with BCVA C

and\ 45 letters at baseline, respectively
(Table 2). In the PPS, similar outcomes were
achieved. The LSM difference of changes in
BCVA at week 12 was also within the equiva-
lence margin (- 1.2; 95% CI - 3.2 to 0.7;
P = 0.2160; Fig. S1).

For CRT, the LSM changes from baseline at
week 52 were - 183.0 (12.1) lm vs. - 208.4
(12.4) lm, with an LSM difference of 25.4 lm
(95% CI - 6.4 to 57.1, P = 0.1171). The LSM
changes in CNV leakage area from baseline at
week 52 were - 2.72 (0.26) vs. - 2.61 (0.26).
The corresponding difference was - 0.11 mm2

(95% CI - 0.77 to 0.55, P = 0.7397). The chan-
ges at other timepoints were also similar in the
two groups (Fig. 2B and C, and Table S1).

Safety

In total, 366 patients were included in the SS
(185 in the QL1207 group and 181 in the
aflibercept group). The times of study drug
injection were similar between the two groups
(7.5 ± 1.2 vs. 7.4 ± 1.4). The incidences of
TEAE were comparable between the two groups
(132 [71.4%] vs. 130 [71.8%]). TEAE in 11
(5.9%) and 15 (8.3%) patients were considered
related to study drug in the two groups. Ocular
TEAE in the study and fellow eyes, and non-
ocular TEAE were reported in 52 (28.1%) vs. 54
(29.8%), 36 (19.5%) vs. 25 (13.8%), and 111
(60.0%) vs. 103 (56.9%) in the QL1207 and
aflibercept groups, respectively. The most com-
mon ocular TEAE in the study eye were
intraocular pressure increased (22 [11.9%] vs. 24
[13.3%]), conjunctival hemorrhage (11 [5.9%]
vs. 11 [6.1%]), eye pain (5 [2.7%] vs. 3 [1.7%]),
ocular hypertension (4 [2.2%] vs. 2 [1.1%]),
cataract (3 [1.6%] vs. 3 [1.7%]), and conjunc-
tivitis (3 [1.6%] vs. 3 [1.7%]). Most TEAE were
mild or moderate. 12 (6.5%) and six (3.3%)
patients experienced severe TEAE in the two
groups. Serious TEAE were reported in 26
(14.1%) and 23 (12.7%) patients in the two
groups, all of which were not related to study
drugs. Ocular and non-ocular serious TEAE were

bFig. 2 Least-squares mean (LSM) changes from baseline in
A best-corrected visual acuity (BCVA), B central retinal
thickness (CRT), and C choroidal neovascularization
(CNV) leakage area in the full analysis set, analyzed using
mixed model for repeated measures. Missing data were
assumed missing at random. Treatment group, visit, their
interaction, and randomization strata (BCVA C or\ 45
letters at baseline) were fixed effects. SE standard error,
ETDRS Early Treatment Diabetic Retinopathy Study
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also similar between the two groups. Two
(1.1%) patients in the QL1207 group and four
(2.2%) in the aflibercept group had treatment
discontinuation due to TEAE. No TEAE leading
to death was found (Table 3).

Immunogenicity and Pharmacokinetics

There were 365 patients in the IAS (184 for
QL1207 and 181 for aflibercept). There were
similar incidences of positive ADA between the
two groups (13 [7.1%] in the QL1207 group and
14 [7.7%] in the aflibercept group). Positive Nab
results were the same as those of ADA.

The PKAS and VAS included 54 (27 each) and
52 patients, respectively. Two patients had no
blood sample for VEGF detection in the
aflibercept group. Thus, they were excluded
from the VAS. Plasma drug concentrations and
PK parameters were comparable between the
two groups, irrespective of free or bound state
(Fig. S2 and Table S2). Further, similar VEGF
levels were also detected in the two groups
(Fig. S3).

DISCUSSION

This is the first phase 3 trial of aflibercept
biosimilar for nAMD. Anti-VEGF agents were
the standard of care for nAMD recommended
by guidelines [6–8]. Aflibercept, a fusion protein
of VEGF receptor-1, -2 and Fc portion of
immunoglobulin G, has high affinity to VEGF
and potently blocks the VEGF-signaling path-
way [9]. In the present study, the primary end-
point was met, indicating the efficacy
equivalence of biosimilar QL1207 and the ref-
erence. Supplementary analysis in the PPS also
supported this result. In addition, the similarity
in safety profile, immunogenicity, and PK
parameter was confirmed.

According to ‘‘Guidelines for Similarity
Evaluation and Indication Extrapolation of
Biosimilars’’ released by Center for Drug Evalu-
ation of China National Medical Products
Administration [20], the primary endpoint
evaluation should be conducted before the
efficacy plateau is reached, i.e., at a time point
where differences between the two treatments
could be best identified. In the case of afliber-
cept, which steeply increases BCVA during the
first 4 months of treatment [10, 11], the highest
sensitivity to detect differences in the primary

Table 2 Best-corrected visual acuity (BCVA) results (full analysis set)

Endpoint QL1207
(n = 185)

Aflibercept
(n = 181)

Difference (SE and
95% CI)

P

Change in BCVA from baseline at week 12, letters

Least-squares mean (SE)* 10.4 (0.7) 11.5 (0.7) - 1.1 (0.9, - 3.0 to 0.7) 0.2275

In patients with baseline BCVA C 45

letters

n = 148 n = 146

Least-squares mean (SE)** 9.4 (0.7) 10.4 (0.7) - 1.0 (1.0, - 2.9 to 1.0) 0.3292

In patients with baseline BCVA\ 45

letters

n = 37 n = 35

Least-squares mean (SE)** 11.4 (1.8) 13.0 (1.9) - 1.6 (2.6, - 6.8 to 3.6) 0.5441

Data are presented as number (%) unless otherwise specified
SE standard error, CI confidence interval
*Analyzed using mixed model for repeated measures. Missing data were assumed missing at random. Treatment group, visit,
their interaction, and randomization strata (best-corrected visual acuity C or\ 45 letters at baseline) were fixed effects
**Analyzed using the same method as the whole group except randomization strata were not involved
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Table 3 Summary of adverse events (safety set)

Adverse event QL1207 (n = 185) Aflibercept (n = 181)

All TEAE 132 (71.4%) 130 (71.8%)

Study drug-related 11 (5.9%) 15 (8.3%)

Ocular TEAE in the study eye 52 (28.1%) 54 (29.8%)

With incidence C 1.5% in either group

Intraocular pressure increased 22 (11.9%) 24 (13.3%)

Conjunctival hemorrhage 11 (5.9%) 11 (6.1%)

Eye pain 5 (2.7%) 3 (1.7%)

Ocular hypertension 4 (2.2%) 2 (1.1%)

Cataract 3 (1.6%) 3 (1.7%)

Conjunctivitis 3 (1.6%) 3 (1.7%)

Retinal hemorrhage 3 (1.6%) 1 (0.6%)

Xerophthalmia 2 (1.1%) 3 (1.7%)

Eye pruritus 0 3 (1.7%)

Ocular TEAE in the fellow eye 36 (19.5%) 25 (13.8%)

Non-ocular TEAE 111 (60.0%) 103 (56.9%)

Severe TEAE 12 (6.5%) 6 (3.3%)

Serious TEAE 26 (14.1%) 23 (12.7%)

Study drug-related 0 0

Serious ocular TEAE in the study eye 1 (0.5%) 0

Blepharospasm 1 (0.5%) 0

Serious ocular TEAE in the fellow eye 2 (1.1%) 1 (0.6%)

Cataract 1 (0.5%) 0

Blepharospasm 1 (0.5%) 0

Neovascular age-related macular degeneration 0 1 (0.6%)

Serious non-ocular TEAE 23 (12.4%) 22 (12.2%)

Cerebral infarction 2 (1.1%) 2 (1.1%)

Colon cancer 2 (1.1%) 0

Transient ischemic attack 1 (0.5%) 1 (0.6%)

Rectal cancer 1 (0.5%) 1 (0.6%)

Diabetic neuropathy 1 (0.5%) 0

Gastric cancer 1 (0.5%) 0

Incisional hernia 1 (0.5%) 0

Spinal compression fracture 1 (0.5%) 0
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endpoint BCVA would be within this time
frame. Thus, BCVA change from baseline at
week 12 was chosen as the primary endpoint to
meet both regulatory and scientific needs. In
the present study, after MMRM adjustment, the
LSM changes in BCVA from baseline were 11.5
(0.7) letters at week 12 and 16.4 (0.9) at week 52
for aflibercept. In the SIGHT study [10], the
mean BCVA change from baseline at week 12
was approximately 12 letters in the aflibercept
group, and that at week 52 was 15.2 letters. In
the integrated analysis of the VIEW 1 and VIEW
2 [11], corresponding results were approxi-
mately 7 and 8.4 letters, respectively. These
results of aflibercept were consistent with those
in the present study. At week 52, the LSM
change in CRT from baseline in the present
study for aflibercept (- 208.4 [12.4] lm) was
comparable with the results previously reported
(The SIGHT study: - 189.6 lm [10], The VIEW 1
study: - 129 lm, The VIEW 2 study: - 149 lm
[11]). Due to different definitions and mea-
surement methods, the changes in CNV leakage
area or CNV lesion size cannot be compared

directly among studies. However, the percent-
age reductions for aflibercept in the present
study (leakage area: 65.4% [2.61/3.99]), SIGHT
study (lesion size: 55.6% [1.007/1.812]) [10],
VIEW 1 study (leakage area: 51.8% [3.4/6.57]),
and VIEW 2 study (leakage area: 67.1% [5.2/
7.75]) [11] were similar. The LSM changes in
CRT and CNV leakage area at each timepoint in
the QL1207 group were also comparable to
aflibercept in this study.

The safety profile for aflibercept in this trial
was consistent with previous data, with no new
safety signal found [10, 11]. TEAE were also
comparable between QL1207 and the reference.
The most common ocular TEAE in the study eye
were intraocular pressure increased, conjuncti-
val hemorrhage, eye pain, ocular hypertension,
cataract, and conjunctivitis. Most TEAE were
mild or moderate, and not related to study drug.
Only 14.1% patients in the QL1207 group and
12.7% in the aflibercept group suffered serious
TEAE, all of which were non-study drug related.
The incidences of treatment discontinuation

Table 3 continued

Adverse event QL1207 (n = 185) Aflibercept (n = 181)

Guillain–Barre syndrome 0 1 (0.6%)

Cerebrovascular accident 0 1 (0.6%)

Cerebrovascular disorder 0 1 (0.6%)

Facial paralysis 0 1 (0.6%)

Colorectal cancer 0 1 (0.6%)

Lung neoplasm malignant 0 1 (0.6%)

Gastric neoplasm 0 1 (0.6%)

TEAE leading to treatment discontinuation 2 (1.1%) 4 (2.2%)

Ocular TEAE leading to treatment discontinuation in the study eye 1 (0.5%) 0

Ocular TEAE leading to treatment discontinuation in the fellow eye 0 0

Non-ocular TEAE leading to treatment discontinuation 1 (0.5%) 4 (2.2%)

TEAE leading to death 0 0

Data are presented as n (%)
TEAE treatment-emergent adverse event
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were also low in the two groups (1.1% vs. 2.2%).
Thus, QL1207 and aflibercept had similar safety
profiles.

As proteins, immunogenic reaction of
QL1207 and aflibercept was inevitable. It may
lead to neutralization or hypersensitivity,
affecting efficacy or safety [21]. Approximately
7% patients had ADA and Nab throughout week
52, indicating low and similar immunogenicity
of the two drugs.

Previous studies demonstrated plasma free
state concentrations at week 1 after single dose
of intravitreal aflibercept 2 mg were
4.74–14.7 ng/ml [22]. The results of QL1207 and
aflibercept in the present study were about
15 ng/ml. Systemic exposure to intravitreal
QL1207 and aflibercept was dramatically lower
than intravenous administration. Maximum
drug concentrations (Cmax) of free and bound
state QL1207 after single dose of intravitreal
QL1207 2 mg were nearly 70 and 310 ng/ml,
respectively, similar to aflibercept. In contrast,
Cmax after intravenous administration of
aflibercept 0.3 and 2 mg were 3.99 and 34.3 lg/
ml in free state and 0.574 and 1.51 lg/ml in
bound state [23]. It is suggested absorption of
intravitreal anti-VEGF agent into systemic cir-
culation is limited and not a safety concern.

There were two limitations of this study.
Firstly, only Chinese patients were enrolled.
Thus, caution should be paid when these results
were interpreted for patients with other eth-
nicities. Secondly, OCT angiography (OCTA)
was not implemented for CNV assessment
because the use of OCTA in the clinical trial
setting had not been validated during design of
the present study. OCTA is a novel and nonin-
vasive technique to show vasculature of the
retina and choroid [24]. OCTA can be con-
ducted as a part of multimodal imaging to
provide more comprehensive data in future tri-
als of nAMD.

CONCLUSIONS

This study indicated that QL1207 had potent
efficacy, acceptable safety, immunogenicity,
and PK profile similar to the aflibercept on the
treatment of nAMD. The totality of evidence for

QL1207 supports it is the first aflibercept
biosimilar and an alternative option for
patients with nAMD in China.
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