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Abstract
Conbercept, a new anti-VEGF agent, has been approved for the market in China since November 2013. Up to now, Chinese clini-

cians treat it as one of the first-line options for treating diabetic retinopathy (DR). We systematically reviewed the current applica-
tion and efficacy of intravitreal conbercept injection (IVC) for patients with DR, and to provide a perspective of the clinical usage, 
efficacy, and safety of conbercept. One hundred and thirty-two publications, including 23 studies on IVC, were identified. Our review 
showed that IVC alone or combined with laser photocoagulation, triamcinolone acetonide or Pars Plana Vitrectomy (PPV) have been 
used to treat patients with DR. Positive effects were demonstrated in the multiple studies, including stimulation of the absorption of 
subretinal fluid to improve the best corrected visual acuity (BCVA), reduction of the risk of bleeding, shortening the operation time, 
and delay of the progress of DR. Conbercept showed good effects comparing to that intraditional methods alone, such as laser photo-
coagulation, glucocorticoid therapy, and PPV. In addition, it is more effective when it is combined with traditional methods, and it has 
an adequate side effect profile. No serious ocular and systemic complications have been reported. However, most of the studies were 
retrospective, involved relative small samples and had short follow-ups. No large randomized trial for conbercept in treating patients 
with only neovascular glaucoma or retinal detachment secondary to DR has been reported. Based on the current data, a standard 
protocol for treatment of DR with conbercept is proposed.
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Introduction 

Diabetic retinopathy (DR), with or without diabetic maculopa-
thy is a diabetes-induced microvascular complication leading to 
blindness among older adults, and is one of the three major causes 
of blindness in developing countries [1,2]. At present, there are 110 
million diabetic persons in China, which represents the most cases 
in a developing country [3].

Diabetes results in excess glucose accumulation that damages 
the junctions present in the retinal blood vessels, which become 
leaky and allow the intravascular fluid to escape into the retina. 
In non-proliferative diabetic retinopathy (NPDR), increased retinal 
vascular permeability is a key process in its progression [4]. Ob-
structed retinal capillaries results in proliferative diabetic retinop-
athy (PDR) by upregulating release of proangiogenic growth fac-
tors. If untreated, PDR can potentially lead to retinal detachment 
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and blindness [5,6]. Another important threatening complication 
of diabetes is Diabetic Macular Edema (DME), which involves reti-
nal thickening due to a build-up of fluid (edema) in the macula5. In 
DR, especially in NPDR, DME is the major cause of vision loss [4]. 

It is well known that the current management strategy for DR 
requires early detection and well controlled glycemic regulation to 
slow the progression of disease. The advanced stages of DR can be 
treated using laser photocoagulation, panretinal photocoagulation 
(PRP), intravitreal injections of anti-vascular endothelial growth 
factor (VEGF) agents, or triamcinolone acetonide (TA) treatment. 
PPV can be used in many severe cases [7,8], such as treating DME 
and PDR with vitreous hemorrhage (VH), fibrovascular membrane 
formation, and retinal traction or detachment. However, no stand-
alone method is perfect for the various complications of DR. There-
fore, clinicians often choose a combination of two or more methods 
in practice, according to the different stages and diagnostic signs 
in patients.

VEGF is pivotal to the development of DME and PDR [9-12]. Evi-
dence in support of a direct role for VEGF in new vessel growth in 
the eye has led to the application of VEGF inhibitors in the treat-
ment of DR [10-13]. Three VEGF inhibitors (aflibercept, bevaci-
zumab, and ranibizumab) are commonly used to treat the retinal 
complications of angiogenesis. The intravitreal injection of anti-
VEGF drugs is generally recognized as a milestone in the treatment 
of retinal neovascular disorders in the last century [13]. 

In China, clinical trials have been implemented to verify the 
safety, efficacy, and optimal dosage regimen of commercial anti-
VEGF agents [14]. Currently, these agents are used to treat neo-
vascular AMD, DME, retinal vein obstruction (RVO), and choroidal 
neovascularization (CNV) in Chinese patients and demonstrate fa-
vorable efficacy. Data demonstrate that it is safe and effective for 
the management of recurrent VH during or after vitrectomy in PDR 
[15-17]. However, considering the high cost and frequency of the 
therapy in China, there is a need for more practical and economical 
alternatives to treat such a large group of patients in this develop-
ing country [13].

Conbercept (KH902) (Chengdu Kanghong Biotech Co, Ltd, Sich-
uan, China), is the latest member of the anti-VEGF family of drugs. 
It was developed to provide a prolonged anti-VEGF effect and was 
approved for the treatment of neovascular AMD and DME by the 

China Food and Drug Administration in November 2013 and May 
2019, respectively. Conbercept is an engineered protein that con-
tains the extracellular Domain 2 of VEGF receptor 1 and extracel-
lular Domains 3 and 4 of VEGF receptor 2 fused to the Fc portion 
of human immunoglobulin G1. In addition to having high affinity 
for all isoforms of VEGF-A, n preclinical trials, the binding affinity 
of conbercept for VEGF is substantially greater than that of bevaci-
zumab [18], ranibizumab [19], or aflibercept [20]. It also showed 
a very high affinity for placental growth factor, for which it can act 
as a mitogenic, chemotactic, and vascular permeability factor in 
endothelial cells. It has not yet reached the market in other coun-
tries; however, given its structural similarity to aflibercept, excel-
lent safety and efficacy profile, and lower cost [21], conbercept has 
gained wide attention as a promising treatment alternative.

Conbercept has been used widely in China. Because DR is a 
diabetes-induced microvascular complication, in addition to its ef-
ficacy in the treatment of wet type age-related macular degenera-
tion [22], many Chinese clinicians have tried to use it in treating 
different stages of DR, such as DME and PDR. The purpose of this 
review is to summarize the clinical efficacy of intravitreal conber-
cept injection for DR. 

Literature Search Methods

We searched, MEDLINE, PreMEDLINE, Embase and the Cochrane 
library from Nov, 2013 till May. 2019 with the terms “diabetic reti-
nopathy” or “diabetes macular (o) edema” and “conbercept” or 
“KH902”; in CNKI, the literatures were searched in Chinese, with 
the terms “diabetic retinopathy “or “diabetes macular (o) edema” 
and “conbercept” or “KH902”. The search strategy was based on 
combinations of medical subject headings and keywords and was 
not restricted to specific languages or years of publication. Search 
strategies for databases were modified to meet the requirements 
of each database. 

Clinical effect of intravitreal conbercept injection(IVC) in DME 

More than 232 related articles were found for the treatment of 
DME; each article was reviewed for relevance, content and research 
validity. After reviewing titles and abstracts, 35 duplicates were re-
moved, 164 articles were removed due to the non-relevance in title 
and abstract, and 33 articles were excluded due to inclusion of pa-
tients with retinal vein obstruction or AMD. After carefully reading 
the literature, we summarized the application and effect of conber-
cept in treating diabetic retinopathy from 23 publications.
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Laser photocoagulation, intravitreal injections, and PPV sur-
gery are the current treatment modalities for DME [23-25]. A con-
siderable number of researchers reported the effects of intravitreal 
conbercept injection (IVC) in combination with other modalities 
or by itself.

IVC for DME

Aflibercept, bevacizumab, and ranibizumab have been used to 
treat DME for several years in Europe and the United States, with 
positive results [26-29]. Recently, clinical research has been fo-
cused on testing the efficacy of IVC on DME in China. 

Tao., et al. [30] compared the BCVA, retinal thickness and VEGF 
levels of 118 DR patients treated with a single intravitreal injection 
of 0.1ml conbercept or 0.1ml triamcinolone acetonide. Their re-
sults indicated that the retinal thickness and VEGF levels of the IVC 
group decreased more than that of the triamcinolone acetonide in-
travitreal injection (IVTA) group. In addition, the quality of life was 
better in the IVC group. Sun., et al. [31] reported the intravitreal 
injection treatment of IVC 1+PRN (received intravitreal conbercept 
injections once, followed by as needed therapy) for patients with 
DME for more than 6 months. The diminished rate of DME for pa-
tients in the study was 76.5%, and it improved BCVA (log MAR) and 
CRT during the follow-up period of 7-29 months.

A recent published study comparing the effectiveness of ranibi-
zumab and conbercept on DME indicated that the IVC/R 3+ PRN 
protocol (received intravitreal conbercept/ranibizumab injections 
once a month for 3 months, followed by as needed therapy) was 
carried out in both groups, showing that both ranibizumab and 
conbercept were effective in the treatment of DME, but the effects 
of conbercept lasted longer than those of ranibizumab in the im-
provement of BCVA and central macular thickness (CMT) over 6 
months [32]. A similar result was reported in research by Xu., et 
al. [33]. They compared the efficacy of intravitreal conbercept and 
ranibizumab in the treatment of DME, following an IVC/R 3+PRN 
protocol in a real-life clinical practice. Their results indicated that 
both conbercept and ranibizumab are effective in the treatment 
of DME, while conbercept showed a lesser number of intravitreal 
injections after a 12-month follow-up (6.6 and 7.2 per eye for IVC 
and IVR, respectively), which may not only reduce the possible ad-
verse effects of intravitreal injections, but also could minimize the 
financial cost. This finding was consistent with the ranibizumab 

study in treating DME (REVEAL). An average of 7.8 intravitreal 
injections were needed in the ranibizumab treatment group over 
12 months [34]. Although ranibizumab can leak through all retinal 
layers 1h after intravitreal injection [35], the vitreous half-life of 
ranibizumab is only 2.88 days in rabbits [36], which is shorter than 
that in conbercept (4.2 days) 14. This may explain why ranibizumab 
required repeated injections with a shorter time interval, which 
might cause a heavier economic burden than that of conbercept 
[32,37], unlike similar half-lives in aflibercept and bevacizumab 
at4.79 and 4.3–6.61 days, respectively [28,29].

The effects on BCVA and CMT given by intravitreal conbercept 
injection have been proven by several studies [30,32,33,38]. Re-
search evaluating the therapeutic efficacy of conbercept for the 
treatment of DME with different baseline visual acuity was carried 
out by Li., et al. [39]. In their study, 107 eyes were divided into 4 
groups according to the levels of baseline BCVA and therapeutic 
regimen (accepting IVC 1+PRN or not). The results showed more 
prominent BCVA improvement and CMT declination on patients 
with worse baseline VA than that of a better VA subgroup at the end 
of twelve months follow-up.

Corticosteroids are the first and main agent for IV in treating 
DME before the application of anti-VEGFs. Corticosteroids can re-
solve persistent DME in cases that may not respond well to other 
treatment modalities, unlike other modalities for cataract forma-
tion and steroid-induced glaucoma [40]. Combining corticosteroids 
with anti-VEGF drugs may produce the greatest possible suppres-
sion of vascular permeability via direct VEGF blockade and reduc-
tion of the concentrations of proinflammatory and permeability-
enhancing chemokines [41]. Using a corticosteroid in combination 
with an anti-VEGF agent has been shown to create better patient 
outcomes, with increased efficacy and duration of effect [42]. Yet, 
effects on combining a corticosteroid with conbercept have not 
been reported. 

IVC plus laser photocoagulation for DME

Anti-VEGF drugs serve to halt the effects of VEGF on retinal and 
vascular structures, but they do not alleviate macular hypoxia. La-
ser photocoagulation can destroy some photoreceptors and induce 
a complex action on the retinal pigment epithelium, thus leading 
to reduction of oxygen consumption, increase in the inner retinal 
oxygen levels, and improvement of retinal hypoxia [43]. A retro-
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spective study indicated that laser photocoagulation in conjunc-
tion with IVC could effectively inhibit the inflammatory reaction in 
patients with DR, which might be related to the inhibition of angio-
genesis and reducing local exudation, and relieving oxidative stress 
status in DR patients [22].

Reports focused on the effect of intravitreal conbercept injec-
tion in combination with laser photocoagulation have increased 
sharply over the past 2 years in China. One study evaluated the ef-
ficacy of laser photocoagulation three weeks after intravitreal con-
bercept (IVC) versus IVC alone for treatment of diffuse DME. Their 
data indicated that both protocols showed efficacy, while laser 
photocoagulation helped to reduce the number of injections for the 
IVC group (5.6 ± 0.8 per eye in IVC group and 3.3 ± 1.2 per eye in 
the combined group) over 1 year, leading to fewer repeated IVC in-

jections and lessening the associated possible adverse effects [44]. 
The data was in agreement with the results of the study conducted 
by Solaiman., et al. [45]. This study provided repeated intravitreal 
injections of bevacizumab with and without macular laser photoco-
agulation for the treatment of 22 patients with bilateral DME. They 
showed that the mean number of injections was significantly lower 
in the combined group (2.36 per eye) than in the IVB group (3.27 
per eye) in a short follow-up period (14.2±1.91months). Some 
studies indicated that treatment with bevacizumab alone or with 
combined treatment was more effective in treating DME than con-
ventional macular laser photocoagulation alone, both anatomically 
and functionally [46,47]. These findings are similar to the results 
reported in several Chinese studies on the effect of treatment with 
conbercept and laser photocoagulation combined treatment [49-
51] (Table 1). 

Researcher Experiment group Control group Follow-up 
time Results Indications

Zhang., et al. [51]

perspective

Macular laser 
photocoagulation + IVC 

0.05ml monthly for 3 
months (IVC 3)

N=36 eyes

Macular laser 
photocoagula-
tion N=36 eyes

3 months

The improvement of BCVA 
and decrease of CMT of 
experiment group were 
better than those of con-

trol group

Much better 
Performance was 

shown on reducing 
macular edema and 

improving visual acuity 
in the experimental 

group.

Ding., et al. [48]

perspective

Macular laser 
photocoagulation +IVC 

0.05ml (3+PRN)

N= 32 eyes

Macular laser 
photocoagula-
tion N=32 eyes

90 days

The main effect of the 
treatment were significant 

( F=12.16, P<0.01; F = 
8.983<P<0.01, There was 
significant difference on 
the effect between the 
two treatments, BCVA 

and CMT of experiment 
group were better than 
those of control group. 

The main time effect was 
statistically significant (F= 

116. 14, P<0.01; F= 397. 
376, P< 0. 01). The BCVA 
means increased with the 

treatment time, but the 
CMT means decreased.

Intravitreal injection 
of conbercept 

combined with 577nm 
micropulse laser on 

the treatment of DME 
was much better on 

reducing macular 
edema and improving 
visual acuity than the 
micropulse treatment.
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Xi., et al. [49]

perspective

Macular laser photoco-
agulation + IVC 0.05ml 

for 3 times (0,1,2 
month)

N=53

Macular laser 
photocoagula-
tion N=49eyes

6 months

Visual acuity improved 
rate was 71.7% in 

experiment group, and 
44.9% in control group 

(χ2=8.05, P < 0.05). 
decrease of macular 

thickness in experiment 
group were better than 
those in control group 

with significant difference 
( t=7.94, P < 0.05)

Conbercept reduced 
active leakage and 
macular edema to 

improve the visual acu-
ity in the short-term. 

Combined intravitreal 
conbercept and photo-
coagulation achieved 

better visual improve-
ment than photoco-

agulation alone in the 
treatment of DME

Zhu., et al. [52]

perspective

Macular laser photoco-
agulation + IVC 0.05ml 

for 3 times (0,1,2 
month)

N=52 eyes

Macular laser 
photocoagula-
tion N=51 eyes

3 months

The interaction between 
treatment effects and 

time effects in the best 
corrected visual acu-

ity and central macular 
thickness were significant 
(P<0.05), the main effect 

of the treatment were 
significant (P<0.05), there 
was significant difference 
on the effect between the 
two treatments (P<0.05), 
the best corrected visual 
acuity increased with the 
treatment time (P<0.05), 
but the central macular 

thickness

decreased (P<0.05)

577 nm micro-pulse 
laser combined with 

conbercept could 
improve the best cor-
rected visual acuity 
of diabetic macular 

edema and reduce the 
macular edema.

Yang., et al. [50]

perspective

Macular laser photoco-
agulation + IVC 0.05ml 

for 3 times (0,1,2 
month)

N=54 eyes

Macular laser 
photocoagula-
tion N=54 eyes

6 months

Treatment method and 
measure time point 

had interaction effect 
(P<0.05). BCVA and CMT 

of experiment group 
were better than control 

group (P<0.05).BCVA was 
increased with prolong of 
treatment time, but CMT 

was inclined(P<0.05)

Conbercept intravitreal 
injection and retinal 
laser photocoagula-
tion can obviously 
improve vision and 

lighten macular edema, 
and was more effec-

tive than retinal laser 
photocoagulation.

Table 1: Effect of combination of IVC and laser photocoagulation.

IVC Plus IVTA for DME

Triamcinolone can reduce the permeability of vessels, pre-
vent the formation of fibroblasts, and inhibit the proliferation of 
epithelial cells and the formation of neovascularization. Therefore, 

although steroid-related complications such as cataracts and glau-
coma have been reported, intravitreal triamcinolone remains the 
most common option for treating DME in China [53,54]. Chen., et 
al. indicated that conbercept combined with half-dosage triamcin-
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olone acetonide intravitreal injection was more effective than tri-
amcinolone acetonide intravitreal injection alone in improvement 
of OCT and corrected visual acuity [54]. 

Treatment becomes more difficult when DME occurs in the pro-
liferative retinopathy stage [55]. Some cases are refractory, often 
not responding to prior treatment protocols, including laser pho-
tocoagulation, intravitreal triamcinolone acetonide, and anti-VEGF 
agents [7]. Qiao., et al. [55] designed a clinical trial for refractory 
DME with laser-based strategies (sufficient PRP therapy) and IVC 
plus Sub-Tenon's triamcinolone acetonide (STTA) sequential ther-
apy. The participants with DME in proliferative stage were divided 
into two groups and treated with PRP before enrollment. Group A 
participants were treated with IVC 0.5 mg for one month in the 1st 
phase, while Group B participants were treated with STTA 40 mg 
(twice per two weeks) and crossed-over for 2 monthsIn the third 
phase (3-6 mo), no other treatment was given. The results indi-
cated that PRP+IVC+STTA therapy showed an excellent, persistent 
effectiveness on the anatomical as well as the functional status for 
DME, and a low rate of complications from 1.25 to 6 months after 
the first injection. 

IVC plus PPV for DME

PPV is an important method to treat DME with or without 
tractional DME [57,58]. Dai., et al. [59] indicated that PPV com-
bined with IVC at the end of surgery performed better than PPV 
alone in decreasing the concentration of VEGF, C reactive protein 
(CRP), CMT, CNV, and intraocular pressure (IOP) for the patients 
with diffused DME over one year of treatment. Guo., et al. [60] re-
ported that for up to 6 months, treating refractory DME with IVC, 
combined with PPV and internal limiting membrane peeling, can 
improve vision more quickly than the operation alone. Similarly, 
Jirawison C., et al. [61] demonstrated that bevacizumab injection 
provided significant recovery of BCVA at the end of six months, by 
injecting 1.25 mg bevacizumab at the end of vitrectomy in a retro-
spective, comparative, nonrandomized study of patients with dia-
betic eye disease.

In summary, IVC alone or in combination with other methods 
showed positive results for treating DME. This suggests that more 
studies should be done to investigate protocols testing the effects 
of conbercept for treating DME in different stages, especially in the 
refractory DME cases, with or without the combination of other 

methods; few reports exploring this issue have been performed. 
Although worsening ischemia of macular edema after intravitreal 
ranibizumab or bevacizumab has been shown in ischemic DME 
[62,63] no such effects with conbercept were mentioned.

IVC plus PRP for treating PDR

Panretinal photocoagulation (PRP) has been the standard treat-
ment for PDR for nearly 40 years as per the Diabetic Retinopathy 
[4,65]. Eyes responding to PRP can remain stable for decades, al-
though incomplete responses and relapses can occur [66]. A ran-
domized clinical trial among 305 patients with PDR indicated that 
treatment with ranibizumab resulted in visual acuity that was not 
worse than PRP treatment over 2 years or treatment, and recom-
mended IVR as an alternative to PRP in treating PDR [64]. Studies 
indicated that ranibizumab or bevacizumab intravitreal injections 
plus PRP was more effective than PRP alone in patients suffering 
high-risk PDR in short-term follow-up [67,68]. No studies have 
been reported on the effect of IVC alone or IVC plus PRP in treating 
PDR.

IVC plus Pars Plana Vitrectomy (PPV) for treating VH

When PDR is in progress, the development of the fibrocellular 
membrane with neovascularization results in vitreous hemorrhage 
(VH) and tractional retinal detachment (TRD), which can severely 
damage visual function. These are the most common indications 
for surgical intervention [69]. 

PPV is the traditional method to resolve recurrent VH, fibro-
vascular membrane formation, DME and TRD. PPV can stabilize 
the ocular structure by clearing up the hemorrhage and releasing 
the traction [70]. However, in spite of treatment with PPV, nearly 
5% of patients show continued progression of retinopathy and 
require surgical intervention [71]. In addition, PPV is challenging 
and involves prolonged surgical duration, increased risk of iatro-
genic retinal damage, and requires a secondary operation for the 
recurrence of intravitreal hemorrhage. Of these complications, VH 
is the most common problem related to neovascularization. Clini-
cal observations suggest that inhibition of the VEGF receptor could 
induce the regression of retinal neovascularization, thus providing 
a time window for vitrectomy and membrane dissection with less 
risk of intraoperative bleeding [72-74].

Citation: Wenshuang Xu., et al. “Effect of Intravitreal Conbercept Injection for Diabetic Retinopathy: A Systematic Review”. Acta Scientific Opthalmology 
2.8 (2019): 21-34.



27

Effect of Intravitreal Conbercept Injection for Diabetic Retinopathy: A Systematic Review

It was shown that by achieving regression of iris and retinal 
neovascularization, anti-VEGF agents reduce the time required for 
vitreous clear-up and decrease the need for vitrectomy [75,76]. In 
combination with IVB, PPV becomes easier and quicker because of 
less bleeding resulting from IVB 77. A retrospective study indicated 
that intravitreal injection of ranibizumab and conbercept before 
vitrectomy can decrease the operation duration and intraoperative 
bleeding, reduce the incidence of intraoperative and postoperative 
complications, and improve BCVA of patients in the treatment of 
PDR [78]. Yin., et al. [79] compared the effects of conbercept and 
ranibizumab intravitreal injection 3 days prior to PPV, and found 
that the effects of conbercept and ranibizumab pre-treatment were 
similar. Both of them improved the postoperative visual acuity and 
reduced the postoperative macular thickness of PPV, and were 
similar in operation duration, intraoperative bleeding, iatrogenic 
retinal breaks, use of supplies, and postoperative vitreous second-
ary hemorrhage.

A randomized controlled trial of conbercept pretreatment 3 
days before vitrectomy in PDR treatment was carried out to inves-
tigate the efficacy and safety of IVC before vitrectomy for PDR. The 
treatment resulted in a lower rate in the incidence and severity 
of intraoperative bleeding, and shorter vitreous clear-up time of 
early recurrent VH, and much better BCVA at 3 days, 1 week, and 
1 month after surgery in the IVC pretreatment group than in the 
vitrectomy group. While there was no significant difference in vit-
reous clear-up time of late recurrent VH between the two groups 
[80], some researchers reported similar results in preoperative 
ICV studies [69,81].

Recent randomized clinical studies showed that intravitreal 
injection of anti-VEGF drug one week prior to vitrectomy was ef-
fective in reducing intraoperative bleeding and early postoperative 
vitreous hemorrhage in PDR patients [61,69]. Xue., et al. [82] com-
pared the influence of preoperative and postoperative adjunctive 
intravitreal conbercept combined with vitrectomy for PDR. Their 
analysis indicated that the 7-days preoperative adjunctive use of 
conbercept can decrease the operation time, intraoperative com-
plications, and incidences of early postoperative VH; also, intraop-
erative intravitreal injection of conbercept can effectively prevent 
postoperative VH, decrease time of supplementary laser photoco-
agulation in vitrectomy for PDR, and greatly lower incidences of 
later (>1 month) postoperative VH. The reason for preoperative 
intravitreal conbercept reducing postoperative bleeding early af-

ter surgery is due to the regression of neovascularization, cessation 
of hemorrhage from all potential bleeding sources, and reintegra-
tion of retinal vascular tissue [83]. With vitrectomy, almost all of 
the conbercept injected preoperatively should have been removed 
during vitrectomy. Therefore, postoperative effects caused by re-
sidual conbercept may be negligible. Hence, the anti-VEGF effect of 
IVC injected before surgery should last for a shorter time, resulting 
in late VH incidence. Compared to IVTA after PPV for severe PDR, 
postoperative IVC was safer using conbercept because of the low 
incidence of IOP increasing after surgery, in addition to improved 
effect at the aspect of foveal thickness (FT) and macular volume 
(MV) reduction in the short period after vitrectomy [2].

However, the effect of anti-VEGF agents has a time limit [84]. 
Real advantages can be achieved by planning the PPV for an op-
timal period, characterized by the regression of retinal neovascu-
larization [69]. Some studies indicate that the effect of inhibition 
of fibrous tissue proliferation was not significant on the third day 
until the tenth day after IVC, but the affection would worsen on the 
fourteenth day [85,86]. While the optimum time between IVC pre-
treatment and PPV was open for debate, 3-7 days was the most ac-
cepted time period [69,87].

Studies in which PPV plus IVC pre- or post-operation in patients 
with PDR were evaluated indicate positive results; however, the 
signs of PDR are varied and complicated, requiring combined treat-
ment protocols and more randomized controlled trials in this area. 

Adverse events of IVC

The more recent reports showed that conbercept was well tol-
erated, and the incidence of ocular adverse events (AEs) was low 
[69]. The ocular AEs were typical of those associated with intra-
vitreal injections such as increase in intraocular pressure, eye 
pain, conjunctival hemorrhage, etc. [88]. There were no reports of 
rhegmatogenous detachment or endophthalmitis. There are also 
concerns that treatment with anti-VEGF drugs could potentially 
increase the risk of serious systemic adverse events. While not sta-
tistically significant in randomized clinical trials with ranibizumab 
and aflibercept, there were increased numbers of patients suffering 
arterial thromboembolic events, particularly cerebrovascular acci-
dents [89]. However, because of the extremely low rate of systemic 
AEs, the true incidence of ocular and systemic AEs requires a large-
scale trial for accurate assessment [90]. In the clinical application, 
repeated intravitreal injection was necessary, therefore more at-
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tention should be paid to screening for pressure fluctuations and 
arterial thromboembolic events [33]. Large-sample longitudinal 
studies would be ideal to investigate the safety of IVC [91].

Most recent progress in clinic application of IVC to DR

The progress on the efficacy and safety of aflibercept and con-
bercept in DME was summarized by a recent review by Cai., et al. 
[94]. We noticed that authors feel a large clinic trial is needed be-
fore a concrete conclusion being made for the application of con-
bercept. However, several clinical trials have been reported since 
then and these reports have provided solid evidence on the clinical 
advantages of IVC to DR 95-100. 

Our colleagues Cui., et al. recently reported that conbercept, 
along with ranibizumab, reduced the difficulty of the operation, 
improved the success rate of 23-G PPV surgery, and decreased the 
incidence of postoperative complications [95]. Zhang., et al. re-
ported that single-dose intravitreal injection of conbercept 1 week 
before Chinese PRP may improve PRP completion rate and patient 
satisfaction in the short term [96]. In another study, Yang., et al. 
found that conbercept and ranibizumab are equally effective surgi-
cal adjuvants for vitrectomy with silicone oil infusion in a clinical 
trial conducted with 74 patients (79 eyes) with diabetic tractional 
retinal detachment [97].

In a clinical trial comparing conbercept and ranibizumab, Lu., et 
al. reported that patient outcomes when treated with preoperative 
IVC to an improved BCVA for patients with severe PDR was better 
than that of intravitreal injections of ranibizumab [98]. 

Two studies explored the action mechanism of conbercept. Zou 
and colleagues reported that IVC treatment alter the vitreal protein 
profile in patients with PDR [99]. Xu., et al. reported that there is 
association between retinal layer changes with vision gain in the 
DR patients during conbercept treatment [100]. 

In the evaluation of safety, Lu., et al. reported that an intravitreal 
injection of conbercept after vitrectomy not only improved visual 
acuity but also reduced the recurrence of vitreous haemorrhage 
[101].

Conclusion

Since conbercept was approved in clinical applications for AMD, 
the domain of its application has been constantly expanded. As 
a new anti-VEGF agent, conbercept has attracted greater atten-

tion, and has performed with good effect and safety in treating 
DR. Patients with complications of diabetic retinopathy, such as 
DME and VH, have been successfully treated with conbercept [30-
33,69,80,81]. Based on sensitivity and reaction, clinicians often 
choose conbercept alone or in combination with laser photocoagu-
lation, TA, or PPV, depending upon the situation. A large number 
of studies have shown that the effect of conbercept is better than 
that of traditional methods, such as laser photocoagulation, gluco-
corticoid treatment, and PPV, especially when combined with tra-
ditional methods [48-52].

In the treatment of DME, conbercept can promote the absorp-
tion of macular edema, effectively reduce the central macular thick-
ness, improve BCVA, and delay the progress of DR. It is the most 
effective and feasible treatment method alternative to using anti-
VEGF agents combined with vitrectomy [92]. IVC can reduce the 
risk of bleeding in or after PPV and shorten the operation duration. 
This procedure is easier than stripping a proliferative membrane, 
thus reducing the risk of mechanical damage to the retina [93]. 

Because there is no recommended or standard protocol in the 
application of conbercept in combination with other treatments, 
clinicians have chosen the application of methods based on per-
sonal experience and/or preference, which may lead to less than 
optimal timing of treatment in severe cases. To circumvent this 
problem, we propose protocols using conbercept in treating the 
critical complications of DR, in accordance with the literature and 
clinical experience (Figure 1). Specifically, we recommend intravit-
real conbercept injection as the first option to treat patients, plus 
local DME, IVC, and IVTA to treat diffuse DME. For patients with 
DME plus retinal traction and thickening, the combination of IVC 
and PPV will be an appreciated option. For mild VH, we recommend 
the combination of IVC and PRP. If fibroplasia develops and the pa-
tients are at high risk of rebleeding, or tractional retinal detach-
ment occurs, the combination of IVC, PRP, and PPV will benefit the 
patients. If IVC was applied with PPV or/and PRP, we recommend 
that it as a pre-operative treatment (Figure 1).

If PDR is not controlled in a timely and effective fashion, retinal 
detachment and neovascular glaucoma may develop [102]. Clini-
cians have tried to apply conbercept to neovascular glaucoma sec-
ondary to PDR [103,104], but there is still no report contrasting the 
effects from neovascular glaucoma and retinal detachment caused 
by PDR in a randomized trial.
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In summary, after intravitreal injection, all of the anti-VEGF 
drugs can be introduced into the patient’s body through blood cir-
culation, and it is inevitable that they will have a certain inhibitory 
effect on the body. But in the applications reviewed, all of the pa-
tients showed a good tolerance, and there were no serious ocular 
and systemic complications reported. Conbercept therapy leads to 
longer time intervals between intravitreal injections and can result 
in a fewer number of injections for effective treatment. Conbercept 
will not only reduce the risk caused by multiple injections, but its 
use can also potentially reduce the economic burden. 

It has been onlyfive years since conbercept was approved by the 
China Food and Drug Administration. Moreover, most published 
studies were retrospective, using small sample sizes, and at most 
the follow-up time was only 1 year, which is not long enough for 
conclusive results to be obtained. Therefore, further longitudinal 
prospective randomized controlled trials conducted with larger 
participant populations, are warranted to establish the safety 
profile for intravitreal conbercept treatment. 
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