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Abstract
● AIM: To evaluate the clinical efficacy and systemic 
safety profile of conbercept in clinical practice on vascular 
endothelial growth factor (VEGF)-A, VEGF-B, and placental 
growth factor (PLGF) levels after intravitreal injections for 
the neovascular age-related macular degeneration (AMD). 
● METHODS: Thir ty -f ive patients (35 eyes) with 
neovascular AMD received intravitreal injections of 
conbercept treatment with pro re nata protocol. Best-
corrected visual acuity (BCVA) and central retinal thickness 
(CRT) were detected before the intravitreal injection and 
at 1, 3, and 12mo after conbercept treatment. The levels 
of serum VEGF-A, VEGF-B, and PLGF were measured by 
enzyme-linked immunosorbent assay before the injection 
and 1 and 12mo after conbercept treatments. 
● RESULTS: At baseline, the mean BCVA score was 
39.89±14.64 letters. The mean BCVA scores were 
51.03±15.78, 56.71±14.38, and 52.49±10.16 letters at 
1, 3, and 12mo after conbercept treatment, and the BCVA 
improvements were all significant, respectively (P<0.05). At 
baseline, the mean CRT was 436.7±141.9 µm. At 1, 3, and 
12mo after conbercept treatment, the mean CRT values 
were 335.1±147.8, 301.1±116.5, and 312.2±98.22 µm,
and the CRT improvements were all significant, respectively 
(P<0.05). At baseline, 1 and 12mo after conbercept 
treatment, the mean levels of serum VEGF-A were 
1013.8±454.3, 953.1±426.4, and 981.5±471.7 pg/mL, 
the mean levels of serum VEGF-B were 46.93±24.76, 

42.99±19.16, and 45.32±18.76 pg/mL, the mean 
levels of serum PLGF at these points were 251.7±154.9, 
241.3±166.7, and 245.6±147.2 pg/mL, respectively. 
Compared with the baseline, the levels of serum VEGF-A, 
VEGF-B, and PLGF did not significantly change at 1 and 
12mo after conbercept treatment, respectively (P>0.05).
● CONCLUSION: Conbercept intravitreal injection 
leads to BCVA and CRT improvement, however, it does 
not significantly affect systemic serum VEGF-A, VEGF-B, 
and PLGF levels at 1 and 12mo after intravitreal injection 
treating neovascular AMD.
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degeneration
DOI:10.18240/ijo.2023.09.16

Citation: Chen XD, Li C, Ding GL, Suo Y, Zhu YS, Lu HQ. Clinical 
efficacy and changes of serum VEGF-A, VEGF-B, and PLGF after 
conbercept treating neovascular age-related macular degeneration. Int 
J Ophthalmol 2023;16(9):1489-1495 

INTRODUCTION

A ge-related macular degeneration (AMD) is a leading 
macular disease that causes blindness in the elderly 

(over 55 years old) populations in developed countries[1-3]. 
The AMD is usually divided into non-neovascular AMD and 
neovascular AMD[4-5]. The neovascular AMD is only about 
10% of all AMD cases, but it accounts for 90% of severe visual 
impairment in AMD[6]. Although the pathogenesis of AMD is 
not thoroughly understood, vascular endothelial growth factor 
(VEGF) has been known as a key factor that induces choroidal 
neovascularization (CNV)[7]. Currently, the anti-VEGF agent 
intravitreal injection was proved to be an effective method to 
treat neovascular AMD. There are two types of anti-VEGF 
drugs commonly used in clinics: monoclonal drugs, such 
as bevacizumab and ranibizumab, and fusion protein drugs, 
such as aflibercept and conbercept[8-9]. The anti-VEGF drugs 
were injected into the vitreous cavity to assure its anti-VEGF 
effectiveness were limited to the eyeball. However, there are 
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some studies showed that intravitreal injection caused to anti-
VEGF agent be absorbed into the systemic circulation and 
caused some potential adverse events[10-11].
Conbercept is an anti-VEGF agent which was manufactured 
by Chengdu Kanghong Biotech Co., Ltd., China. It is an 
engineered fusion protein yielded by the gene recombination 
of VEGF receptor (VEGFR)-1 and VEGFR-2 with the 
Fc fragment of human immunoglobulin, which can bind 
VEGF-A, VEGF-B, and placental growth factor (PLGF) 
and has successfully improved best-corrected visual acuity 
(BCVA) and central retinal thickness (CRT) in the patients 
with CNV[12-14]. It was reported that conbercept significantly 
decreased serum VEGF levels at one day and one week after 
treatment, and this side effect did not sustain for one month[15]. 
However, to date, the long-term alterations of systemic levels 
of VEGF-A, VEGF-B, and PLGF in patients treated with 
conbercept are not fully clear. 
This present study mainly evaluated the clinical effects of 
intravitreal conbercept injection and changes in serum levels of 
VEGF-A, VEGF-B, and PLGF in neovascular AMD at 1 and 
12mo after multiple conbercept treatments.
SUBJECTS AND METHODS 
Ethical Approval  The procedures of this study were approved 
by the Ethics Committees of Xi’an No.1 Hospital (2021-01) 
and conformed to the tenets of the World Medical Association’s 
Declaration of Helsinki. This study was registered in the 
Chinese Clinical Trial Registry (ChiCTR2100053627). All 
enrolled patients obtained informed consent.
Participants  Before participation in study, all enrolled patients 
followed inclusion criteria[16-17]: being at least 50 years old and 
possessing a BCVA letter score between 73 and 19 letters (20/40 
Snellen equivalent and 20/400 Snellen equivalent). Patients 
would be excluded with any of the following significant ocular 
clinical signs: macular atrophy or foveal scarring, anti-VEGF 
or steroids treatment within recent six months, laser therapy or 
ocular surgery such as laser photocoagulation, photodynamic 
therapy, macular surgery, vitrectomy, cataract surgery, etc. 
Patients with ocular active inflammation or infection and the 
patients with systemic disease such as uncontrolled diabetes 
mellitus and hypertension, renal failure, myocardial infarction, 
cerebral vascular accident within recent six months were also 
excluded from the study. 
Best-Corrected Vision Acuity  The BCVA was evaluated at 
baseline and at 1, 3, and 12mo after the intravitreal injection. 
The BCVA was assess by The Early Treatment Diabetic 
Retinopathy Study (ETDRS) vision acuity chart at four meters 
of distance[13]. 
Central Retinal Thickness  The CRT between the macular 
fovea to the Bruch membrane was detected by optical 
coherence tomography (OCT; Heidelberg, Germany) at 

baseline and 1, 3, and 12mo after conbercept treatment. CRT 
was measured by using the active eye tracking and automatic 
follow-up scan function and manual caliper of OCT. 
Enzyme-Linked Immunosorbent Assay  The vein blood 
specimens from patients were obtained just before the first 
injection and at 1 and 12mo after the conbercept intravitreal 
injection. The serums were extracted and centrifuged from 
all blood specimens at room temperature and then were 
immediately stored at -80°C until assay. Serum VEGF-A, 
VEGF-B, and PLGF concentrations were determined by 
VEGF-A (Product No.SEA143Hu), VEGF-B (Product 
No.SEA144Hu), and PLGF (Product No.SEA114Hu) enzyme-
linked immunosorbent assay (ELISA) kits (Cloud-Clone 
Corp., Wuhan, China) according to the instructions given by 
the manufacturer. The detection limit of these three ELISA 
kits is 15.6–1000 pg/mL in the instruction manual. Briefly, 
the standards or samples were set and tested in 96-well 
microplates. The 100 μL of standards or samples were added 
to each well and mixed by gently shaking. Then, at 37℃, the 
plate was incubated for 90min. The supernatant was removed 
from the wells and biotinylated antibody working solutions 
(100 μL) were added to each well. The standards and samples 
were incubated for 60min at 37℃ and washed with wash 
buffer for three times. Next step, 90 μL of substrate solutions 
were added to each well and incubated at 37℃ for 15min. 
Next, 50 μL of stop solutions were added into each well. 
Finally, the absorbance value was detected with a microplate 
reader at 450 nm, and the concentrations of VEGF-A, 
VEGF-B, and PLGF were calculated.
Intravitreal Conbercept Injection  The included patients 
obtained intravitreal injection of conbercept for consecutive 
3mo, and then pro re nata (PRN) treatment regimen was given 
if the following changes were observed in subsequent visits: 
a loss of five letters or more, fresh hemorrhage in macular 
area, an increase of subretinal or interretinal fluid, an increase 
in CRT of at least 50 μm, or an increase of leakage area on 
fluorescein angiography. When the eye had been prepared, 
0.05 mL of conbercept (0.5 mg) intravitreal injection was 
carried out through the pars plana located 3.5 mm behind the 
corneal limbus.
Statistical Analysis  All data were presented as mean±standard 
deviation (SD). All statistical analysis was executed using 
Graph Pad Prism 9. The data differences between the baseline 
and post-conbercept treatment were analyzed by one-way 
ANOVA and Tukey test. P<0.05 was statistically significant. 
RESULTS
The clinical characteristics of all participants in the study 
are shown in the Table 1. Thirty-five Chinese patients, or 35 
eyes, with clinically significant neovascular AMD underwent 
intravitreal injection of conbercept in the present study. There 
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were eighteen men (51.4%) and seventeen women (48.6%) 
and the mean ages of the patients were 66.9±8.5y. The mean 
ETDRS BCVA was 39.89±14.64 letters. The mean CRT at 
baseline was 436.7±141.9 μm. All patients received injections 
more than three times: 15 patients were injected 4 times, 11 
patients were injected 5 times, 7 patients were injected 6 times, 
and two patients were injected 7 times. The average number of 
conbercept injections in 12mo was 4.9.
The BCVA was significantly improved after the intravitreal 
conbercept injection compared with that at baseline. At 
baseline, the mean BCVA score was 39.89±14.64 letters. At 
1, 3, and 12mo after intravitreal conbercept injection, the 
mean BCVA scores were 51.03±15.78, 56.71±14.38, and 
52.49±10.16 letters, respectively (P<0.05). Compared with 
baseline, the mean improvements of BCVA were 11.1, 16.8, 
and 12.6 letters at 1, 3, and 12mo, respectively (P<0.05; 
Figure 1).
Compared with baseline, the mean CRT measured was 
improved at 1, 3, and 12mo after conbercept injection as shown 
in a series of OCT images of a typical neovascular AMD case 
(Figure 2). At baseline, the mean CRT was 436.7±141.9 µm. 
At 1mo after injection, the mean CRT was 335.1±147.8 µm. 
Compared with baseline, the mean improvements of CRT were 
about 101.6 µm (P<0.05). At 3mo after injection, the mean 
CRT was 301.1±116.5 µm. Compared with baseline, the mean 
improvements of CRT were 135.5 µm (P<0.05). At 12mo after 
injection, the mean CRT was 312.2±98.22 µm. Compared 
with baseline, the mean improvements of CRT were 124.5 µm 
(P<0.05; Figure 3). 
Serum VEGF-A, VEGF-B, and PLGF levels were detected 
by ELISA at baseline and at 1 and 12mo after intravitreal 
conbercept injection. The mean levels of serum VEGF-A 
at these points were 1013.8±454.3, 953.1±426.4, and 
981.5±471.7 pg/mL, respectively. The mean levels of serum 

VEGF-B at these points were 46.93±24.76, 42.99±19.16, and 
45.32±18.76 pg/mL, respectively. The mean levels of serum 
PLGF at these points were 251.7±154.9, 241.3±166.7, and 
245.6±147.2 pg/mL, respectively. Compared with the baseline, 
the levels of serum VEGF-A, VEGF-B, and PLGF did not 
significantly change at 1 and 12mo after conbercept treatment, 
respectively (P>0.05; Figure 4). 
DISCUSSION 
In this present study, the effects of intravitreal conbercept 
injection and changes in serum VEGF-A, VEGF-B, and PLGF 
levels were observed in neovascular AMD in the real world. 
Our results showed that intravitreal conbercept injection 
significantly improved visual acuity and CRT, and no 
serious adverse reactions and complications were observed 
in patients with neovascular AMD. Since conbercept was 
authorized by China’s Food and Drug Administration to 
treat AMD in 2013, it has more successfully achieved visual 
and anatomic benefits through intravitreal injections[18]. The 
phase 1 clinical trial of combercept (KH902) in the treatment 
of exudative AMD showed that there was no dose-limiting 
toxicity or serious drug-related adverse events in 28 exudative 
AMD subjects in all treatment groups, and no conbercept 
antibodies were found in serum. On day 42 after injection 
with conbercept, BCVA increased by 19.6 letters on average, 
approximately 57% of subjects improved visual acuity by 
15 letters or more, macular CRT decreased by 77.2 μm from 
baseline, and CNV area decreased by 12.6% on average[19]. 
The AURORA study results showed that the BCVA at 3mo 
was the same as or better than at 12mo in the 0.5 and 
2.0 mg conbercept groups in neovascular AMD patients. 
During follow-up 12mo, repeated intravitreal conbercept 
injections were well-tolerated in these AMD patients[16]. The 
PHOENIX study, a recent clinical trial of conbercept treating 
the neovascular AMD, showed that 3 initial monthly injections 
of conbercept followed by quarterly treatments were effective 
to the neovascular AMD[17]. Recently, some researcher 
reported, compared to ranibizumab, the conbercept has similar 
safety and efficacy for the treating neovascular AMD[20]. All the 
above studies suggested that conbercept has a good therapeutic 
effect on neovascular AMD. 
Conbercept consists of the immunoglobulin-like region 
two of human VEGFR1 and the immunoglobulin-like 
regions three and four of human VEGFR2 fused with 
human immunoglobulin Fc fragments, which can bind to 
VEGF-A, VEGF-B, and PLGF. VEGF-A is the key factor 
in vasculogenesis and angiogenesis and induces cellular 
chemotaxis, the expression of plasminogen activators, and 
collagenases in endothelial cells[21-22]. VEGF-B does not 
directly promote angiogenesis under normal conditions but 
can influence vascular growth indirectly by affecting VEGFA 

Table 1 Characteristics of conbercept intravitreal injection of all 

participants

Characteristics Data
No. of patient 35
Gender  

Male  18
Female 17

Age (y)  66.9±8.5
BCVA (letters) 39.89±14.64
CRT (μm) 436.7±141.9
Injection times

4 15
5 11
6 7
7 2

BCVA: Best-corrected vision acuity; CRT: Central retinal thickness.
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Figure 1 The BCVA of 35 eyes at baseline and at 1, 3, and 12mo after intravitreal conbercept injection followed by a 3+PRN protocol  aP<0.05 

vs baseline. BCVA: Best-corrected visual acuity; PRN: Pro re nata.

Figure 2 A series of OCT images of a typical neovascular age-related macular degeneration patient at baseline and after intravitreal 

conbercept injection  Horizontal OCT showed CRT at baseline (A), 1st month (B), 3rd month (C), and 12th month (D) after conbercept injection. 

OCT: Optical coherence tomography; CRT: Central retinal thickness.

Figure 3 The CRT of 35 eyes at baseline and at 1, 3, and 12mo after intravitreal conbercept injection followed by a 3+PRN protocol  aP<0.05 vs 

baseline. CRT: Central retinal thickness; PRN: Pro re nata.

Figure 4 The levels of serum VEGF-A, VEGF-B, and PLGF of 35 eyes at baseline and 1 and 12mo after intravitreal conbercept injection 

followed by a 3+PRN protocol  VEGF: Vascular endothelial growth factor; PRN: Pro re nata; PLGF: Placental growth factor.

Serum VEGF changes after conbercept treating n-AMD
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action[23]. PLGF can also stimulate vessel growth and modulate 
vascular cell responses that are distinct from VEGF-A[24-25]. 
In previous reports, the median of baseline plasma VEGF 
concentration was 61.0 pg/mL in healthy patients without 
chorioretinal diseases[26], and serum VEGF concentrations 
in AMD patients were 323.64 pg/mL and serum VEGF 
concentrations in control subjects were 392.94 pg/mL[27]. Serum 
levels of VEGF-B in retinal neovascular and non-neovascular 
diseases were 30.4 and 50.4 pg/mL, respectively[28]. The mean 
concentration value of plasma PLGF of normal women was 
614.42±34.79 pg/mL during antepartum[29]. Although VEGF 
is viewed as a pathological factor and plays a prominent 
role in the occurrence of neovascular AMD, it is also a 
master regulator of vascular development and homeostasis, 
which can activate receptors on vascular endothelial cells to 
promote vascular endothelial cell survival, proliferation, and 
permeability[30]. Some researchers thought that the reduction 
of VEGF in the blood caused by anti-VEGF agents might be 
an inadvertent off-target effect that could raise concerns about 
safety. Therefore, we should pay close attention to systemic 
risks of off-target by intravitreal anti-VEGF.
Currently, optimized administration regimens commonly 
used in anti-VEGF therapy include a “PRN” and a “treat and 
extend” (T&E) protocol. These two regimens are personalized 
anti-VEGF treatment approach, which have the advantage 
of reducing the clinical workload and the number of follow-
up visits, whereas it is unclear whether repeated multiple 
intravitreal injections cause anti-VEGF drug uptake into the 
systemic circulation. In our present study, we found the levels 
of serum VEGF-A, VEGF-B, and PLGF did not significantly 
decline at 1mo and 12mo after intravitreal conbercept injection 
by 3+PRN regimen in patients with neovascular AMD. This 
suggests that long-term and frequent intravitreal injection of 
conbercept has no significant effect on systemic VEGF-A, 
VEGF-B, and PLGF levels. However, some studies showed 
that ranibizumab may decrease systemic VEGF levels on a 
pro re nata regimen, and bevacizumab can significantly reduce 
the VEGF levels in the blood plasma for up to one month in 
patients with diabetic macular edema or AMD[31-32]. Some 
researchers have reported that the level of VEGF protein in 
serum decreased significantly at the first day and first week 
after intravitreal conbercept injection, but this effect did not last 
until the first month after treatment. In contrast, ranibizumab 
did not significantly affect serum VEGF concentration[15]. 
Some previous reports also showed that intravitreal aflibercept 
injection significantly decreased serum and plasma VEGF 
concentrations at one week and one month after injection, but 
this decline was not sustained two months after injection[33]. 
Other researcher reported that the systemic VEGF levels were 
significantly reduced throughout the observational period of 

4wk after intravitreal aflibercept injection, but intravitreal 
ranibizumab injection was not observed significant systemic 
effects of plasma VEGF[26]. Our data showed that the average 
levels of serum VEGF-A, VEGF-B, and PLGF at 1mo after 
conbercept treatment are all lower than baseline, whereas 
this decrease was not significant difference. Therefore, these 
studies suggested that intravitreal injection of fusion protein 
anti-VEGF drugs, such as conbercept or aflibercept, might 
decrease systemic VEGF levels in a shortest period after 
treatment, even though they did not affect systemic VEGF 
levels for more than one month after treatment. For anti-
VEGF agents, pharmacokinetic parameters are important 
for estimation of local effect and systemic off-target effect. 
Current data about half-life data on anti-VEGF agents after 
intravitreal injection are limited and based on animal studies. It 
was reported that the vitreous half-life of aflibercept was 3.63d 
in rabbits, while ranibizumab was 3d in primates and 2.88d 
in Dutch-belted rabbits[34]. Some studies have shown that the 
IC50 value (half inhibitory concentration) of conbercept was 
similar to aflibercept and was almost 38 to 48 times greater 
than bevacizumab and ranibizumab[15,35-36]. Considering that a 
decline in systemic VEGF levels might cause the possibility 
of unexpected systemic effect, we should be aware of potential 
systemic risks caused by intravitreal anti-VEGF agents in 
future treatment.
In conclusion, conbercept significantly improved BCVA and 
CRT and did not significantly affect serum VEGF-A, VEGF-B, 
and PLGF levels after intravitreal injection. Due to the 
limitations of the small population sample size in our present 
study, in the future, we should consider planning larger sample 
studies about changes in systemic VEGF-A, VEGF-B, and 
PLGF after intravitreal conbercept injection. 
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CORRIGENDUM

Posterior scleral application of a mitomycin C-soaked sponge during trabeculectomy 
Kun Hu, Yun-He Song, Feng-Bin Lin, Ying-Zhe Zhang, Ling Jin, Meng-Yin Liang, Robert N. Weinreb, Xiu-Lan Zhang 
(Int J Ophthalmol 2023;16(7):1071-1077, doi:10.18240/ijo.2023.07.11)

The authors would like to make the following change to the above article:
“MMC was administered as a subconjunctival injection 0.02 mg/mL and 0.1 mL” on page 1073 should be changed to “MMC was 
administered as a subconjunctival injection 0.2 mg/mL and 0.1 mL”. 

The authors apologize for any inconvenience caused by this error.

Intracameral 5-fluorouracil and viscous dispersive viscoelastic for diffuse epithelial 
downgrowth management in aphakia 
Santiago Montolío-Marzo, Ester Fernández-López, Jose Vicente Piá-Ludeña, Juan María Davó-Cabrera, Enrique Antonio 
Alfonso-Muñoz, Cristina Peris-Martínez 
(Int J Ophthalmol 2020;13(5):845-847, doi:10.18240/ijo.2020.05.23)

The authors would like to make the following change to the above article:
“Then the anterior chamber was irrigated with 5-fluorouracil (5-FU) in a concentration of 1000 mg/0.1 mL in 0.1 mL of a viscous 
dispersive viscoelastic (DisCoVisc®, Alcon, USA).” on page 845 should be changed to “Then the anterior chamber was irrigated 
with 5-fluorouracil (5-FU) in a concentration of 1000 μg/0.1 mL in 0.1 mL of a viscous dispersive viscoelastic (DisCoVisc®, 
Alcon, USA).”

The authors apologize for any inconvenience caused by this error.
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