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Abstract
● AIM: To evaluate the two-year outcomes of patients 
treated for diabetic macular edema (DME) with intravitreal 
Conbercept (IVC).
● METHODS: The clinical data of 30 DME patients (36 
eyes) were retrospectively reviewed. The patients were 
treated with IVC for 3mo. Additional IVC was given at 
subsequent monthly visits, if needed (3+PRN). The patients 
were followed up for 24mo.
● RESULTS: The best-corrected visual acuity (BCVA) 
at 24mo significantly increased (66.7±15.3 letters) 
in comparison with the baseline (54.4±15.4 letters, 
P<0.0001). The mean improvement in BCVA was 11.0±2.9 
letters. At 24mo, 44.1% of the eyes surveyed gained ≥15 
letters, 52.9% of the eyes gained ≥10 letters, and 70.6% 
of the eyes gained ≥5 letters. No vision loss was noted in 
96.8% of the eyes, and 5.9% of the eyes lost ≥5 letters, but 
≤10 letters. The central retinal thickness (CRT) at 24mo 
was significantly reduced (277.1±122.9 μm) in comparison 
with the baseline (510.9±186.1 μm, P<0.0001). At 24mo, 
43.3% of the patients had a CRT ≤250 μm. The mean 
number of injections over 24mo was 10.6±2.0. No severe 
eye or systemic adverse events related to either the drug or 
injection were noted.
● CONCLUSION: IVC is safe and effective for the 
treatment of DME.
● KEYWORDS: diabetic macular edema; Conbercept; 
intravitreal; visual acuity
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INTRODUCTION

T he International Diabetes Federation reported that 
the 2013 global diabetic patient population was 382 

million. China holds the record for most number of diabetic 
patients aged 20-79y worldwide and has 9.8 million diabetic 
patients in total[1]. Chronic hyperglycemia leads to systemic 
microvascular complications[2]. Diabetic retinopathy (DR) is 
the most common diabetic microvascular complication and the 
primary reason for vision loss in the working-aged population. 
Diabetic macular edema (DME) is the primary reason for 
vision loss in DR patients[3-5]. One mechanism of DME 
involves the breakdown of the inner/outer blood-retinal barrier, 
which results from the disruption of tight junctions between 
retinal capillary endothelial and the retinal pigment epithelial 
cells[5-7]. Laser is effective for the treatment of microaneurysm 
and focal DME. However, severe damage of the inner/outer 
blood-retinal barrier in diffuse DME renders patients prone to 
poorer vision and weaker responses to laser treatment[8-9]. The 
ETDRS study showed that macular laser photocoagulation 
(MPC) reduces the risk of immediate vision loss in 50% of the 
patients treated[10]. However, MPC shows very limited efficacy 
in treating diffuse DME, with improved vision in only 14.5% 
of the patients tested[9]. Modified MPC slightly increases the 
proportion of patients with visual acuity (VA) improvement of 
≥5 letters by 51% after 1y, 47% after 2y, and 62% after 3y[11-13].
Thus, effective therapy is still an unmet medical need. 
Vascular endothelial growth factor (VEGF) can promote 
endothelial cell mitosis and increase vascular permeability, 
which contributes to the development of DME[14-16]. The 
READ-2 study indicated ranibizumab to be superior to 
MPC in terms of vision improvement after 2y and 4mo of 
treatment for DME[17]. Intravitreal injection of VEGFs, such 
as ranibizumab[18], bevacizumab[19], and aflibercept[20], has 
recently gained popularity for treating DME. Indeed, VEGF 
has become the first-line treatment for diffuse DME on account 
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of its ability to reduce macular edema thickness and improve 
vision.
Conbercept is an anti-VEGF agent, whose core domain of 
is fused by human VEGFR1 immunoglobulin-like domain 
2, human VEGFR2 immunoglobulin-like domains 3 and 4, 
and human immunoglobulin Fc fragment (molecular weight, 
142 kd)[21]. Conbercept has higher affinity to VEGF than 
natural and monoclonal antibodies and can block all isoforms 
of VEGF-A, VEGF-B, and placental growth factor[22]. In 
comparison with aflibercept, Conbercept has a four-binding 
site of receptor 2, which increases the stability of the dimer and 
its affinity to VEGF[23]. The efficacy and safety of Conbercept 
for treating age-related macular degeneration and polypoidal 
choroidal vasculopathy have been confirmed in several clinical 
trials[24-25]. Our study aimed to investigate the efficacy and 
safety of intravitreal Conbercept (IVC) injection for DME 
treatment with 3+PRN. 
SUBJECTS AND METHODS
Ethical Approval  This study was approved by the Ethical 
Committee and Institutional Review Board of Peking University 
People’s Hospital (Beijing, China). Written informed consent was 
obtained from the guardian of each participant in accordance 
with the Declaration of Helsinki.
Availability of Data and Materials  The datasets used and/
or analyzed during the current study are available from the 
corresponding author on reasonable request.
Patients  The clinical data of patients with diffuse DME treated 
with IVC injection at Peking University People’s Hospital 
from May 2016 to January 2019 were retrospectively analyzed. 
Diffuse DME is defined as retinal thickening involving the 
central fovea and involves ≥2 optic discs. Most of the exudate 
in DME originates from diffuse leaky capillaries, and only 
33% of this exudate is from leaky microaneurysms[26-28]. 
The diagnosis of diffuse DME was made based on clinical 
characteristics, fluorescein angiography, and optical coherence 
tomography (OCT). The inclusion criteria were: 1) age 
≥18y; 2) type 1 or 2 diabetes; 3) HbA1c ≤10%; 4) vision 
loss resulted from diffuse DME involving the central fovea 
but not from other conditions; 5) best-corrected visual acuity 
(BCVA) was 24-78 letters (ETDRS letters); 6) central retinal 
thickness (CRT) ≥250 μm; and 7) no refractive media opacity 
that may affect the fundus examination. The exclusion criteria 
were: 1) active eye inflammation; 2) glaucoma; 3) active 
proliferative DR; 4) vision loss caused by other conditions, 
such as retinal vein occlusion, choroid neovascularization, 
macular hole, epiretinal membrane, vitreomacular traction, and 
macular degeneration and scarring; 5) intravitreal injection of 
corticosteroids, such as triamcinolone acetonide, within 3mo 
prior to the treatment; 6) intravitreal injection of other anti-
VEGF drugs, such as ranibizumab or bevacizumab, within 

2mo prior to the treatment; 7) uncontrolled hypertension 
(systolic pressure >160 mm Hg or diastolic pressure 
>100 mm Hg); and 8) stroke or myocardial infarction within 
3mo prior to the treatment.
A total of 30 patients (36 eyes) were included in our study. All 
patients received their first IVC injection (0.5 mg/0.05 mL) 
during the period from May 2016 to January 2019. Follow-
up was performed for at least 24mo with an interval of 1mo. 
A full set of ophthalmologic examinations, including BCVA, 
intraocular pressure, slit lamp, fundus examination, and OCT, 
were conducted at each follow-up visit. Fluorescein fundus 
angiography was performed at baseline and was ordered during 
the follow-up if deemed necessary by the investigators. BCVA 
was evaluated using the ETDRS chart. CRT was measured by 
Cirrus HD-OCT (Carl Zeiss, Meditec, Dublin, CA, USA).
The criteria for repeated injection were: 1) persistent or newly 
developed macular intraretinal/subretinal fluid and 2) CRT 
≥250 μm or decreased BCVA by ≥5 letters and increased CRT.
Intravitreal injection was performed in an operating room 
under sterile conditions. Surface anesthesia was used. The 
periocular skin and conjunctival sac were disinfected with 
5% povidone iodine, and the eye was opened with an eye 
speculum. Conbercept (0.5 mg/0.05 mL) was intravitreally 
injected with a 30 G syringe needle approximately 3.5-4 mm 
posterior to the corneal limbus. Patients were examined for 
signs of eye infection on the first day after the injection and 
followed up 1mo after the injection to determine the need for 
repeated treatment.
The primary outcome was changes in BCVA in comparison 
with the baseline at 24mo. The secondary outcomes were 1) 
the proportion of patients that had gained 15 letters and 2) 
changes in CRT.
Statistical Analysis  Categorical data were presented 
as percentages, and continuous data were reported as 
means±standard deviation. Paired t-test was used to compare 
the baseline BCVA and OCT with the follow-up results. All 
analyses were performed using SPSS v11.5 software (SPSS, 
Chicago, USA), and P<0.05 was considered statistically 
significant.
RESULTS
Our retrospective study included 30 patients (36 eyes), all of 
whom were followed up for at least 24mo. Fourteen patients 
were male (46.7%) and 16 patients were female (53.3%). The 
mean age was 52.2±13.2y. All patients had type 2 diabetes. 
The mean disease courses of diabetes and diffuse DME 
were 15.3±5.4y and 11.4±9.6mo, respectively. Panretinal 
photocoagulation (PRP) was previously used for 33 eyes 
(91.7%). All patients used insulin injection, and their mean 
HbA1c level was 8.1%±0.8%. The mean baseline BCVA was 
54.4±15.4 letters, and the mean baseline CRT was 510.9±186.1 
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μm. The baseline patient and ophthalmologic information are 
listed in Table 1.
Visual Acuity  BCVA at 24mo (66.7±15.3 letters) was 
significantly improved in comparison with the baseline 
(54.4±15.4 letters, P<0.0001) by IVC injection. Improvements 
in vision in comparison with the baseline (Figure 1) were 
9.3±2.6 letters at 3mo (P<0.0001), 9.5±1.8 letters at 6mo 
(P<0.0001), 8.7±2.5 letters at 9mo (P<0.0001), 10.8±2.0 letters 
at 12mo (P<0.0001), 11.3±3.3 letters at 15mo (P<0.0001), 
11.7±2.7 letters at 18mo (P<0.0001), and 11.0±2.9 letters at 
24mo (P<0.001). At 24mo, 44.1% of the eyes gained ≥15 
letters, 52.9% of the eyes gained ≥10 letters, and 70.6% of the 
eyes gained ≥5 letters. No vision loss was noted in 96.8% of 
the eyes. No eyes lost ≥10 or ≥15 letters, and only 5.9% of the 
eyes lost ≥5 letters (Figure 2).
Anatomical Outcomes  CRT at 1mo was significantly 
reduced (348.6±151.8 μm) in comparison with the baseline 
(510.9±186.1 μm, P<0.0001). The mean reduction in CRT at 
1mo was 179.8±182.9 μm (P<0.0001). The mean CRT at 3mo 
was 325.8±147.5 μm, and the mean reduction in CRT at 3mo 
was 190.8±146.3 μm (P<0.0001). At 24mo, the mean CRT 
was 277.1±122.9 μm, and the mean reduction in CRT was 
245.0±225.7 μm (P<0.0001). The percentage of patients with 
CRT ≤250 μm at 24mo was 43.3% (Figure 3).
During the period of 24mo, a mean of 10.6±2.0 injections 
were performed for each eye. Three eyes (8.3%) received 14 
injections, four eyes (11.1%) received 13 injections, nine eyes 
(25.0%) received 12 injections, six eyes (16.7%) received 10 
injections, seven eyes (19.4%) received 9 injections, and seven 
eyes (19.4%) received 8 injections.
Safety Profile  A total of 381 injections were performed over 
24mo of follow-up. No severe injection-related ophthalmologic 
adverse events, such as intraocular inflammation and 
rhegmatogenous retinal detachment, were observed. While 
subconjunctival hemorrhage was noted in five patients after 
the injections, this issue was not specifically treated and 
resolved spontaneously within 1wk. Moreover, no severe drug-
related ophthalmologic adverse events, such as retinal artery 
occlusion, retinal ischemia, and vitreous hemorrhage, were 
recorded. On the first day after the injection, six patients had 
mild uveal inflammation, which was well-managed with non-
steroid eye drops for 3d. Finally, no other drug-related non-
ophthalmologic adverse events, such as death, myocardial 
infarction, stroke, and severe hypertension, were noted.
Two Cases Report  Case 1, female, 67 years old with 
proliferative DR. The patient suffered DME on the right 
eye. PRP has been completed. After 12 injections of IVC, 
macular edema subsided (Figure 4).
Case 2, male, 53 years old with nonproliferative DR. The 
patient suffered DME on the right eye. No laser treatment was 

Table 1 Baseline patient and ophthalmologic information      n (%)

Characteristics Values
Mean age (y) 52.2±13.2
Sex

Male 14 (46.7)
Female 16 (53.3)

Diabetes
Type 1 0
Type 2 100 (100)

HbA1c 8.1%±0.8%
Diabetic disease course (y) 15.3±5.4
Diffuse DME disease course (mo) 11.4±9.6
DR types

Non-proliferative DR 3 (8.3)
Proliferative DR 33 (91.7)

Previous laser treatment
Yes 33 (91.7)
No 3 (8.3)

Hypoglycemic agents
Oral hypoglycemic agents 0
Insulin injection 30 (100)

VA (letter) 54.4±15.4
CRT (μm) 510.9±186.1

DME: Diabetic macular edema; DR: Diabetic retinopathy; VA: Visual 
acuity; CRT: Central retinal thickness.

Figure 2 The percentage of gained or lost letters in comparison 
with baseline during 24mo.

Figure 1 The mean change of BCVA in comparison with baseline 
during 24mo.
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performed. After 8 injections of IVC, macular edema subsided 
(Figure 5).
DISCUSSION
Our single-center retrospective study aimed to evaluate the 
anatomical and functional outcomes of treatment of diffuse 
DME with IVC injection for 24mo. The results showed that 
Conbercept significantly improves vision, prevents severe 
vision loss, and rapidly reduces macular edema. More 
importantly, the treatment efficacy was maintained for 24mo.
The VISTA study showed that 41.6% and 31.1% of the patients 
in the one injection every 4wk (IAI2q4) and one injection 
per month for the first 5mo and then one injection every 8wk 
(IAI2q8) groups respectively gained ≥15 ETDRS letters; by 
comparison, in the VIVID study, 32.4% and 33.3% of the 
patients in the IAI2q4 and IAI2q8 groups respectively gained 
≥15 ETDRS letters[20]. In another study, 0.5 mg ranibizumab 
injection once a month helped 45% patients in the RIDE group 
and 39.2% patients in the RISE group gain ≥15 ETDRS letters 
at 24mo; by the 36th month, 40.2% and 41.6% of the patients 
in the RIDE and RISE groups respectively gained ≥15 ETDRS 
letters. In our study, 44.1% of the eyes gained ≥15 ETDRS 

letters at 24mo, which is similar to previous studies. In the 
Bolt study, DME was treated with 1.25 mg of bevacizumab 
once every 6wk, and 11.9% of the patients gained ≥15 ETDRS 
letters at 12mo[29]. 
We also found a BCVA improvement of 11.0 letters at 24mo. 
In the RIDE and RISE studies, ranibizumab treatment achieved 
vision improvements of 12.0 and 11.9 letters, respectively, at 
24mo and 11.4 and 11.0 letters, respectively, at 36mo[28]. The 
BCVA improvements of patients in the IAI2q4 and IAI2q8 
groups at 52wk were 12.5 and 10.7 letters, respectively, in 
the VISTA study and 10.5 and 10.7 letters, respectively, 
in the VIVID study[20]. Our results are similar with these 
aforementioned clinical trials[20,28]. In the Bolt study[29], 
treatment with bevacizumab for 12mo improved BCVA by 
eight letters. However, neither the proportion of patients 
gaining ≥15 ETDRS letters nor the vision improvement 
letter number was lower than our study. This finding may be 
explained by the injection of bevacizumab every 6wk, which 
may result in relapsed macular edema, in the Bolt study. In 
the VISTA and VIVID studies, both injection groups received 
laser treatment for 6mo as needed[20]. However, our patients did 
not receive laser therapy. Injection was performed every month 
for 2y in the RIDE and RISE studies [28]; by comparison, in 
our study, the treatment regimen was 3+PRN. These results 
suggest that Conbercept is effective in improving vision in 
DME patients and that the 3+PRN regimen can effectively 
improve vision. The RESTORE study showed that 0.5 mg 
of ranibizumab administered under the 3+PRN regimen can 
achieve a vision gain of ≥15 ETDRS letters in 22.6% of the 
patients at 12mo and a vision gain of 7 letters in the diffuse 
DME subgroup (n=45)[27]. The vision improvement of the 

Figure 3 The mean reduction in CRT in comparison with baseline 
during 24mo.

Figure 5 Fundus status of a patient with nonproliferative diabetic 
retinopathy before and after Conbercept treatment  A: Fundus 
status before treatment; B: Fundus fluorescein angiography images 
before treatment; C: OCT examination images before treatment; D: 
OCT images after three successive Conbercept treatments; E; OCT 
images after eight successive Conbercept treatments.

Figure 4 Fundus status of a patient with proliferative diabetic 
retinopathy before and after Conbercept treatment  A: Fundus 
status before treatment; B: Fundus fluorescein angiography images 
before treatment; C: OCT examination images before treatment; D: 
OCT images after three successive Conbercept treatments; E: OCT 
images after 12 consecutive Conbercept treatments.
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RESTORE study was inferior to that of our study, as well 
as those of the VISTA, VIVID, RIDE, and RISE studies. 
This finding might be associated with the once-per-month 
injection of ranibizumab in the RIDE and RISE studies and 
the pharmacological characteristics of fusion protein. Fusion 
protein has higher affinity to VEGF-A and longer binding time. 
Fusion protein can also inhibit placental growth factor, which 
plays an important role in the development of DME[30].
In the RESTORE study, 1% of the patients treated with 
ranibizumab lost ≥15 ETDRS letters at 52wk[27]. In the Bolt 
study, 2.4% of the patients treated with bevacizumab lost ≥15 
ETDRS letters at 12mo[29]. In the aflibercept clinical trial, the 
proportions of patients that lost ≥15 ETDRS letters at 52wk 
were 0.6% and 0.7% in the 2q4 and 2q8 groups of VISTA, 
respectively, and 0.7% and 0% in the 2q4 and 2q8 groups of 
VIVID, respectively[20]. In our study, none of the patients lost 
≥15 ETDRS letters and 96.8% of the patients had no vision 
loss at 24mo. Our results are similar to previous treatment 
outcomes of VEGF administered every month. Thus, treatment 
of DME with IVC injection may prevent severe vision loss and 
the 3+PRN regimen is effective.
In the Bolt study, treatment with bevacizumab for 12mo 
reduced the CRT by a mean of 130±122 μm. In our study,  
IVC injection for 24mo reduced the CRT by a mean of 
245.0±225.7 μm. CRT at 24mo (277.1±122.9 μm) was 
significantly reduced compared with the baseline (245.0±225.7 μm, 
P<0.0001). Our results suggest that Conbercept administered 
under the 3+PRN regimen can effectively improve DME for 
at least 24mo, similar to previous results[20]. In comparison 
with bevacizumab treatment administered once every 6wk, 
IVC injection administered over 24mo can more extensively 
improve macular edema.
Anti-VEGF treatment was scheduled monthly in most 
previous clinical trials. However, this treatment regimen is 
difficult to adhere to in real clinical practice. In the DRCR.
net study, ranibizumab was administered under the 6+PRN 
regimen (including the immediate and delayed laser groups), 
and the mean number of injections was 8-9 for the first year, 
2-3 for the second year, and 1-2 for the third year[18,31-33]. The 
RESTORE study showed that ranibizumab administered 
under the 3+PRN regimen is injected a mean number of 
7.0±2.8 times over 12mo[27]. In the VISTA and VIVID studies, 
aflibercept was injected 11.8 and 12.2 times, respectively, 
in the IAI2q4 group and 8.4 and 8.7 times, respectively, 
in the IAI2q8 group[20]. While the IAI2q8 group received 
fewer injections than the IAI2q4 group, CRT changes in the 
former group showed unmaintained anatomical outcomes. 
However, this group gained vision improvements similar to 
those of IAI2q4 group, and over 90% of the patients did not 
lose vision. Aflibercept has higher affinity to VEGF-A and 

a longer binding time, which enables longer administration 
intervals. In comparison with Aflibercept, Conbercept has a 
four-binding site of receptor 2, which increases the stability 
of the dimer and its affinity to VEGF[23]. Li et al[24] reported 
one-year outcome of conbercept for DME. At month 12, the 
mean improvement of BCVA was significantly higher with 
conbercept treatment than that of corresponding untreated 
controls: 18 (15) letters vs -4 (6) letters, P<0.001; 7 (1) letters 
vs -5 (5) letters, P<0.001; respectively. At month 12 the mean 
CRT from baseline was significantly declined with conbercept 
treatment than that of respective untreated controls (-212.8±11.9 
vs -44.3±35.3 µm, P<0.001; -116.1±88.9 vs -33.7±49.8 µm, 
P=0.001; respectively)[1]. And Xu et al[9] also described the 
mean BCVA letter score improved by 9.3±5.2 with conbercept 
and the mean CRT reduction was 145.2±72.5 μm at month 12. 
In our study, the mean number of injections for each patient 
over 24mo was 10.6. Although the number of injections was 
low, the same vision and anatomical improvements were 
achieved. Multiple repeated injections may block neural 
factors and result in retinal atrophy[34]. Fewer injections reduce 
the risk of ophthalmologic and systemic adverse events. 
Prolonged administration intervals can reduce the numbers of 
injections and visits, relieve the patient’s financial burden, and 
ease the burden of physicians. Earlier research suggested that 
prolonging the treatment interval in patients with DME may 
be feasible owing to the self-limitation of the disease. Patients 
with DME are at higher risk of experiencing adverse events 
than non-diabetic patients because diabetic patients often 
have systemic complications, such as cardiovascular and renal 
conditions, and are prone to infections. Thus, long-time and 
frequent intravitreal injection may increase the risk of infection 
in these patients[35].
In our study, 91.7% of the patients had previous PRP, and 
47% of the eyes had been previously treated with other anti-
VEGF agents (3mo prior to our study). Our results indicate 
that previous laser and anti-VEGF therapies do not affect the 
outcomes of IVC injection for DME, which is consistent with 
previous findings[20,27]. The RESTORE study showed that 
ranibizumab treatment is superior to laser therapy alone in 
improving vision and that this result is not affected by DME 
type, diabetes type, and previous laser therapy (panretinal or 
macular laser therapy). Similarly, the RESOLVE study found 
that previous laser therapy has no effect on the BCVA letter 
number after ranibizumab treatment for 24mo[36].
In the VISTA and VIVID studies, less than 10% of the eyes 
in the aflibercept group received salvage laser therapy within 
half a year[20]. The RESOLVE study showed no significant 
differences in vision, anatomy, and injection times at 12mo 
between the drug-alone and drug-laser combination groups[27]. 
In fact, in our study, no patient received salvage macular laser 
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therapy but similarly significant improvements in anatomy and 
function were achieved and maintained. Therefore, anti-VEGF 
treatment for DME significantly reduces the risk of macular 
laser therapy and, in turn, the risk of vision loss.
Early treatment of DME is desirable to achieve good efficacy. 
In the RIDE and RISE studies, the vision improvement in 
the laser group was 2.5 letters at 24mo[28]. Interestingly, even 
after the laser group was switched to 0.5 mg of ranibizumab 
monthly, the vision improvement was only 4.5 letters at 36mo. 
The READ study found that intravitreal ranibizumab injection 
can improve vision and significantly reduce CRT, and these 
treatment results were noted as early as a mean of 7d[37]. Some 
potential factors, such as neural cell loss resulting from chronic 
DR and retinal structural changes associated with the natural 
course of DR, may influence the ultimate vision recovery 
of chronic DME[28]. Our study is limited by its single-center 
retrospective design, short follow-up period, and small sample 
size. The long-term safety and efficacy of Conbercept in 
treating diffuse DME requires further investigation using large-
sample multicenter prospective randomized studies.
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