
Diabetic retinopathy (DR), a common cause leading 
to vision loss or blindness worldwide, has been considered 
the specific microvascular complication of diabetes mellitus 
(DM). In patients with DR, visual function can be severely 
damaged by complications of diabetic macular edema (DME) 
or the occurrence of retinal neovascularization (which even-
tually results in vitreous hemorrhage (VH), tractional retinal 
detachment (TRD), and neovascular glaucoma), or both. DME 
is one of the most common phenotypes of diabetic macu-
lopathy, and directly influences macular function (central 
visual dysfunction), which significantly affects the quality 
of life of patients with diabetes, and is associated with an 
increased risk of life-threatening microvascular diseases [1]. 
With the increasing incidence of diabetes, DME is gradually 
becoming a crucial societal health issue [2]. DME has been 
considered to be caused mainly by the hyperpermeability 

of retinal vessels leading to the extravasation of fluid and 
lipoproteins (hard exudate [HE]) into the retinal layers [3]. 
Vascular endothelial growth factor (VEGF) has been shown 
to be the key promoter of neovascularization and hyperper-
meability in patients with DME [4-6].

The treatment of DME has involved different methods 
in the past decade, such as timely focal or grid laser photo-
coagulation therapy, or both [7], local steroid hormone injec-
tion [8], and vitrectomy surgery [9,10]. Despite the limited 
effectiveness for the preservation of vision in macular edema, 
some side effects cannot be ignored. Recent reports have 
shown that intravitreal injection with an anti-VEGF agent 
has emerged as the first-line therapy for DME [11,12]. Beva-
cizumab (Avastin; Genentech/Roche, South San Francisco, 
CA) and ranibizumab (Lucentis; Genentech, Inc., South San 
Francisco, CA) were the two most commonly used anti-VEGF 
agents in patients with DME or as adjuncts to vitrectomy 
for proliferative diabetic retinopathy (PDR), which have 
been found to bind VEGF-A only, or both. Aflibercept 
(Eylea; Regeneron Pharmaceuticals, Inc., Berlin, Germany) 
is a decoy receptor fusion protein composed of the second 
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Purpose: Conbercept is a novel recombinant fusion protein designed as a decoy receptor for vascular endothelial growth 
factor (VEGF) and placental growth factor. The primary purpose was to investigate the effect and safety of conbercept, 
based on a practical protocol, in the eyes of patients with diabetic macular edema (DME), and the secondary aim was 
to evaluate the efficacy of low-dose triamcinolone acetonide in patients with refractory DME who had little response 
to conbercept.
Methods: In this retrospective clinical study, 89 treatment eyes from 76 patients with clinically significant DME were 
initially treated with one to three consecutive monthly intravitreal conbercept (IVC) injections, followed by retreatment 
with conbercept or switch therapy to triamcinolone acetonide (TA) based on a 6-month observation of the curative effect 
of IVC.
Results: Sixty eyes were initiated on conbercept treatment for DME throughout the entire 1-year assessment period. 
After at least three consecutive monthly IVC treatments, 29 eyes further received intravitreal triamcinolone acetonide 
(IVTA) injections at month 6. From baseline to 1 year, the mean number of conbercept injections in the IVC group (n=60) 
was 4.5±1.0, and the mean number of conbercept injections in the IVC plus IVTA group (n=29) was 3.1±0.3. The mean 
best-corrected visual acuity (BCVA) and central macular thickness (CMT) were statistically significantly improved at 1 
and 3 months after IVC treatments in the IVC group, and gradually improved at 9 months after IVTA treatments in the 
IVC plus IVTA group. There were no severe complications or conbercept-related adverse ocular and systemic side effects.
Conclusions: Conbercept could be effective for visual and anatomic improvements in DME eyes with relatively fewer 
intravitreal injections and longer treatment intervals in clinical practice. Low-dose TA may be useful for patients with 
refractory DME resistant to anti-VEGF therapy.
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domain of human VEGF receptor 1 and the third domain of 
VEGF receptor 2, which are fused to the Fc domain of human 
immunoglobulin 1 (IgG1). In 2018, af libercept received 
approval from the Chinese Food and Drug Administration 
(CFDA) to treat DME. Conbercept (KH902; Chengdu Kang-
hong Biotech Co., Ltd., Sichuan, China), a recent novel VEGF 
antagonist that binds to more molecular targets, has shown 
ideal effectiveness in retinal neovascularization and macular 
edema [13-15]. Conbercept is a humanized, recombinant 
fusion protein composed of the extracellular domain 2 of 
VEGF receptor 1 (Flt-1) and extracellular domains 3 and 4 
of VEGF receptor 2 (KDR) combined with the Fc region of 
human IgG1, and is designed as a receptor decoy to block 
all isoforms of VEGF-A, VEGF-B, VEGF-C, and placenta 
growth factor (PIGF) [16]. Preclinical studies showed a higher 
binding affinity of conbercept to VEGF and a longer half-
life in the vitreous body than other anti-VEGF agents [17,18]. 
Moreover, recent clinical trials showed a strong antiangio-
genetic effect of conbercept on choroidal neovascularization 
(CNV) caused by age-related macular degeneration (AMD) 
and PDR. In addition, repeated intravitreal injections of 
KH902 present an excellent safety profile for retinal nerve 
fiber layer (RNFL) thickness in the aforementioned ocular 
neovascular disorders [19]. The primary purpose of the 
present study was to evaluate the safety and efficacy of the 
intravitreal injection of conbercept in patients with DME, and 
the secondary aim was to evaluate the efficacy of low-dose 
triamcinolone acetonide in patients with refractory DME who 
have little response to conbercept.

METHODS

Study population: This retrospective study group comprised 
89 eyes from 76 patients diagnosed with clinically significant 
DME who were recruited from the First Affiliated Hospital of 
Chongqing Medical University (Chongqing, China) between 
December 2015 and November 2016. Eligible participants 
consisted of patients with type 1 or type 2 diabetes mellitus 
(DM) aged older than or 18 years with one or both eyes 
selected in the clinical research. All patients with DME 
underwent an initially comprehensive ophthalmic examina-
tion, including best-corrected visual acuity (BCVA), intra-
ocular pressure (IOP), slit-lamp biomicroscopy, color fundus 
photography, optical coherence tomography (OCT), and 
sodium fluorescein angiography (FA), before the intravitreal 
injection. The major exclusion criteria, including ocular and 
systemic factors, were as follows: (1) IOP greater than or 21 
mmHg, glaucoma in the study eyes; intraocular treatment 
with macular laser photocoagulation, corticosteroids, and 

anti-VEGF agents within the previous 6 months; (2) patients 
during menstruation or those taking anticoagulative drugs; 
(3) patients suffering DME combined with other ocular 
problems, including uveitis, epiretinal membrane, and any 
history of pars plana vitrectomy. The study received approval 
from the Ethics Research Committee of Chongqing Medical 
University, and all patients provided informed consent before 
treatment. All patients provided the written informed consent 
before treatment. The tenets of the Declaration of Helsinki 
were upheld during all procedures of this study. All treat-
ments in this study adhered to the association for research in 
vision and ophthalmology (ARVO) statement on patients in 
ophthalmic and vision research.

Study protocol: BCVA was measured in decimal values and 
converted to logMAR scores for all patients at every visit. 
The IOP values of patients were detected before and 1 day 
after the injection, and at the monthly follow-up visit for at 
least 3 months. Macular thickness was determined with a 
Heidelberg Spectralis OCT (Heidelberg Engineering, Heidel-
berg, Germany) examination to evaluate the degree of DME. 
All patients completed clinical assessments at baseline and 
at each monthly visit. The central macular thickness (CMT) 
was considered the space between the retinal internal limiting 
membrane and the RPE at the fovea. The exact values were 
automatically measured by the bundled software of the 
instrument. FA (Heidelberg Engineering) was performed 
on each eye to diagnose DME, and to identify the stages of 
DR with the injection of 10% sodium fluorescein solution 
in the antecubital vein. Intravitreal conbercept injection at 
a dose of 0.5 mg in 0.05 ml was performed using an aseptic 
technique in the ophthalmology operating room. Conber-
cept was pumped into a 1 ml syringe and injected into the 
vitreous body following the standard protocol [20]. All eyes 
included in this study were initially treated with one to three 
consecutive monthly intravitreal conbercept (IVC) injections 
followed by retreatment with conbercept or switch therapy 
to triamcinolone acetonide (TA). Intravitreal triamcinolone 
acetonide (IVTA) was initiated at the 6-month visit for persis-
tent nonremission diabetic macular edema, after at least three 
consecutive monthly IVC injections.

Statistical analysis: Statistical analyses were performed with 
SPSS (Version 17.0, Chicago, IL). The data are presented as 
the mean ± standard deviation (SD). Two-tailed p values 
less than 0.05 were considered statistically significant. The 
Wilcoxon matched-pairs test with Bonferroni corrections 
were used to compare the significance of the changes in the 
BCVA and the CMT between baseline and each time point.
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RESULTS

Clinical features of study participants: Eighty-nine eyes from 
76 southwestern Chinese patients with clinically significant 
DME underwent IVC injection in the present study. All 
participants completed at least 1 year of follow-up. Detailed 
clinical findings for the enrolled patients are presented in 
Table 1. The mean age of the patients comprising 46 men 
(52%) and 43 women (48%), was 59.6±8.50 years (range: 34 
to 81 years). In total, 94% (84) of the patients had type 2 
diabetes, and the mean duration of diabetes was 10.2±4.3 
years. Of the 89 eyes examined, 16 had local photocoagula-
tion for microaneurysms or no perfusion areas, or both, and 
11 had panretinal photocoagulation (PRP) for longer than 
12 months. Thirty-one patients underwent phacoemulsifica-
tion cataracts and intraocular lens implantation.

Treatment of DME: Sixty eyes from 50 patients were initiated 
on conbercept treatment for DME throughout the entire 1-year 
assessment period. Twenty-nine IVC-treated eyes (from 26 
patients) further received IVTA injections at month 6 due 
to persistent nonremission diabetic macular edema, after at 
least three consecutive monthly IVC injections. During the 
12-month follow-up period, the mean number of conbercept 
injections in the IVC group (n=60) was 4.5±1.0, and the mean 
number of treatments in the IVC plus IVTA group (n=29) was 
3.1±0.3. In the IVC group, two eyes (5%) received seven injec-
tions, six eyes (10%) received six injections, 22 eyes (36.7%) 
received five injections, 21 eyes (35%) received four injec-
tions, seven eyes (11.7%) received three injections, and two 
eyes (3.3%) received two injections, over the 12-month study 
period. In the IVC plus IVTA group, 26 eyes (90%) received 
three injections, and three eyes (10%) received four injections 
over the 6-month study period before IVTA treatment. A total 
of 29 eyes received one IVTA injection at month 6.

BCVA outcomes: The average levels of BCVA before and after 
the injections are presented in Figure 1 and Table 2. The mean 

BCVA for all participants at baseline was 0.74±0.27. There 
was an early and strong response of patients with DME to this 
anti-VEGF drug. The greater efficacy of conbercept started 
to become apparent as early as 4 weeks after the initiation 
of treatment. The BCVA was statistically significantly 
improved (p<0.001) at 1 month (0.69±0.24) after the first IVC 
injection compared with that at baseline. This improvement 
continued up to month 3 (0.65±0.24), and started to decrease 
at month 6 (0.68±0.26). Notably, 32.6% (29) of IVC-treated 
eyes were not sensitive to conbercept treatments within half 
a year. Starting at the 6-month visit, an IVTA injection was 
considered for persistent diabetic macular edema with no 
improvement, after at least three consecutive monthly IVC 
injections. As shown in Figure 1, this group showed great 
improvement (p<0.001) in the mean visual acuity by 9 months 
(0.65±0.24), after receiving IVTA treatments for 3 months, 
but moderately worse at 12 months (0.66±0.25). In the IVC 
group (60 eyes), the BCVA was gradually increased at 9 
months (0.60±0.26), but not statistically significantly better 
at 12 months (0.62±0.26) after IVC treatment was reinitiated 
at the 6-month visit (0.62±0.27).

Effect on central macular thickness: The improvement in the 
CMT over 1 year of follow-up is shown in Figure 2 and Table 
3. The mean CMT, statistically significantly decreased by 
100±74.0 μm with conbercept and TA, was 356±77.0 μm at 
month 12, compared to 456±128 μm at baseline (p<0.001). 
In the IVC injection group, the mean CMT was reduced 
most statistically significantly at the 1-month visit (from 
454±133 μm to 353±80.0 μm), and reached the minimum 
thickness (335±72.0 μm) by month 3. Despite the obvious 
regression at 6 months (359±83.0 μm), these improvements 
were basically sustained until the last evaluation time point 
at 12 months (351±80.0 μm). In the IVTA plus IVC injection 
group, the mean CMT was statistically significantly reduced 
by 94±71 μm at 12 months (p<0.001). Although the visual 

Table 1. Baseline characteristics of patients with DME clinical data and features.

Characteristic Total
No. of eyes(patients) 89 (76)
Age (mean ± SD) 34–81 (59.6±8.5)
Gender(Male/Female) 46/43
Duration of diabetes(years) 10.2±4.3
HbA1c (%) 7.9±0.8
Lens status (phakic/pseudophakic) 58/31
PRP eyes(%) 11
Focal retinal photocoagulation eyes(%) 5

Plus–minus values are means ±SD.
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acuity was worse (p=0.034) at 12 months (0.62±0.26) than at 
9 months (0.60±0.26), the mean CMT continued to decrease 
from month 6 to month 12 after the IVTA treatment.

Changes in IOP and cataracts: The elevation in IOP was 
noted only in the IVC plus IVTA group after treatment with 
IVTA at month 6. None of the IVC injection eyes showed 
statistically significant elevation within the follow-up 12 
months. The average IOP values in the IVTA injection group 
(29 eyes) at the baseline visit and the last follow-up visit were 
15.1±1.70 and 17.7±1.40 mmHg, respectively. The average IOP 
values at the baseline visit and the last follow-up visit were 
15.1±1.70 and 17.7±1.40 mmHg, respectively. The IOP values 

were higher than 21 mmHg in four eyes at month 7, and in 
one eye at month 8. The TA-induced ocular hypertension in 
these five eyes (five patients) was subsequently effectively 
controlled to normal with a topical beta blocker (Betaxolol 
eye drops, Alcon-Couvreur, Puurs, Belgium). A total of six 
eyes showed posterior subcapsule opacification or aggrava-
tion of cataract at month 12, with the corresponding decline 
in BCVA.

Safety of intravitreal conbercept injection: A total of 89 
eyes received intravitreal conbercept injections two or more 
times (an average of 4.0 injections, range 2.0–7.0). Within 
1 year of follow-up, no serious injection complications or 

Figure 1. Mean change in best-
corrected visual acuity (BCVA) 
from baseline to month 9. Intravit-
real triamcinolone acetonide (TA) 
injections were administered at 
month 6 after at least three consec-
utive intravitreal conbercept (IVC) 
injections. Data are expressed as 
mean ± standard deviation (SD). 
Wilcoxon matched-pairs test with 
Bonferroni corrections were used 
to compare the significance of the 
changes between baseline and each 
time point. *p <0.001 relative to the 
baseline of the BCVA.

Table 2. Best-corrected visual acuity outcomes.

Characteristic Total IVC IVC+TA
No. of eyes (patients) 89(76) 60(50) 29(26)
BCVA at baseline (logMAR) 0.74±0.27 0.71±0.29 0.81±0.20
BCVA at 6 mon (logMAR) 0.68±0.26 0.62±0.27 0.79±0.18
P value <0.001* <0.001* 0.34
BCVA at 1 yr (logMAR) 0.66±0.25 0.62±0.26 0.75±0.19
Mean improvement from baseline -0.08±0.09 -0.09±0.10 -0.06±0.09
to 1 yr    
P value <0.001* <0.001* 0.011
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conbercept-related adverse ocular and systemic side effects 
were found in any of the patients in the study. None of the 
patients experienced retinal tears, vitreous hemorrhage, 
retinal detachment, endophthalmitis, uveitis, or elevation 
in IOP. No patients suffered cardiovascular and cerebrovas-
cular accidents. The relatively common side effects included 
a slight subconjunctival hemorrhage at the site of injection 
(observed in 12 patients). There was no detectable difference 

concerning nonperfusion area in the macular from baseline 
to each follow-up visit.

DISCUSSION

Conbercept was designed as a recombinant fusion protein 
that targets and binds to all VEGF-A and VEGF-B isoforms, 
and placental growth factors. Although several studies have 
confirmed the effect of conbercept for the treatment of 

Figure 2. Mean change in central 
macular thickness (CMT) from 
baseline to month 9. Intravitreal 
triamcinolone acetonide (TA) injec-
tions were administered at month 
6 after at least three consecutive 
intravitreal conbercept (IVC) 
injections. Data are expressed as 
mean ± standard deviation (SD). 
Wilcoxon matched-pairs test with 
Bonferroni corrections were used 
to compare the significance of the 
changes between baseline and each 
time point. *P <0.001 relative to the 
baseline of the CMT.

Table 3. CMT outcomes.

Characteristic Total IVC IVC+TA
No. of eyes (patients) 89(76) 60(50) 29(26)
CMT at baseline (µm) 456±128 454±133 460±121
CMT at 6 mon (µm) 377±87 359±83 415±83
CMT at 1 year (µm) 356±77 351±80 365±71
Mean change in CMT from    
baseline to month 6 (µm) -79±73 -96±74 -45±58
Mean change in CMT from    
month 6 to 1 year (µm) -21±35 -7±29 -50±29
Mean change in CMT from    
baseline to 1 year (µm) -100±74 -103±76 -94±71
CMT improvement>100 µm at 1 year — no. (%) 38 25 13
CMT ≤300 µm at 1 year — no. (%) 27(30) 18(20) 9(10)

Plus–minus values are means ±SD.
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several VEGF-related retinal diseases [21,22], similar studies 
concerning DME are still limited. In the present study, the 
primary purpose was to investigate the effect and safety of 
conbercept based on a practical protocol in the eyes of patients 
with DME, and the secondary aim was to evaluate the effi-
cacy of low-dose triamcinolone acetonide on patients with 
refractory DME who showed little response to conbercept. 
The results showed a statistically significant improvement 
in BCVA and the central macular thickness after multiple 
IVC injections, with a mean number of IVC injections of 
4.5±1.0. There were no complications throughout the entire 
IVC injection period. Moreover, low-dose triamcinolone 
acetonide was effective in patients with refractory DME, 
although this treatment was accompanied by several side 
effects. These results collectively suggest that intravitreous 
conbercept could significantly improve vision in eyes with 
center-involved diabetic macular edema, with no need for 
monthly treatment. Low-dose TA may be useful for the eyes 
of patients with refractory DME with poor initial response to 
anti-VEGF therapy, especially with the lack of other forms of 
sustained-release intravitreal steroids approved for the treat-
ment of DME in China.

Since the discovery of anti-VEGF agents, tremendous 
effort has been devoted to exploring their clinical efficacy 
and safety for different retinal diseases, including DME 
and PDR [23-25]. In multiple representative clinical trials 
of DME, distinct dosages and administration frequencies of 
anti-VEGF drugs were reported in different populations. In 
the REVEAL and RESOLVE studies, 0.5 mg ranibizumab 
was administered for three consecutive monthly intravitreal 
injections, and then on pro re nata (PRN) basis in Asian and 
non-Asian patients with DME, respectively. Ranibizumab 
in the Treatment of Visual Impairment in Diabetic Macular 
Edema (REVEAL study). Safety and Efficacy of Ranibi-
zumab in Diabetic Macular Edema (RESOLVE Study). The 
patients received approximately seven ranibizumab injections 
over 12 months [26,27]. In the VISTA and VIVID studies, 
more frequent injections were performed on patients with 
DME, and the mean number of anti-VEGF antibody (afliber-
cept) injections was nine to 12 times per year [28]. Study of 
Intravitreal Aflibercept Injection in Patients with Diabetic 
Macular Edema (VISTA study). Intravitreal Aflibercept 
Injection in Vision Impairment due to DME (VIVID study). 
However, prolonged monthly anti-VEGF therapy for patients 
with DME was revealed to lead to a possible increased risk 
for death, and potentially, for cerebrovascular incidents [29]. 
In addition, these participants from the phase III clinical 
study did not need to pay for the treatments. Given the expen-
sive price per dose of conbercept (approximately US$1,000) 
without medical insurance in China, frequent or monthly 

injections of anti-VEGF agents are not affordable for the 
majority of patients with DME. There is an urgent demand for 
us to explore a more cost-effective and safer treatment based 
on a practical protocol. Patients with unilateral or bilateral 
DME received one to three consecutive monthly administra-
tion, followed by individualized PRN therapy, in this study. 
Of the total 89 eyes, 60 eyes (67.4%) received a mean of 4.5 
IVC injections throughout the 1-year period. Conbercept 
showed a longer treatment interval in the results. The number 
of intravitreal injections was similar to those in the PRIDE 
study, another representative study of a practical protocol for 
treating DME. Ranibizumab for Visual Impairment due to 
Diabetic Macular Edema: Real-World Evidence in the Italian 
Population (PRIDE Study). In the PRIDE study, an average of 
4.0 intravitreal ranibizumab (IVR) injections were delivered 
over an 18-month visit [30]. Recently, another clinical study 
from Japan showed that the mean IVR was 2.6, and the mean 
IVA was 2.7, for the 6-month experimental period for DME 
therapy [12].

Although fewer IVC injections were administered to 
the participants in the present study, relatively stable vision 
and structural improvement were acquired in the majority 
of patients at the last follow-up visit. The most significant 
improvement in BCVA and CMT occurred at month 3 after 
one to three consecutive monthly administrations. This 
peak time point of change was consistent with that of other 
studies in which patients received a loading phase of three 
consecutive injections for 3 months [31]. At the 12-month 
follow-up, the mean BCVA of the IVC group had increased 
from 0.71±0.29 logMAR to 0.62±0.26 logMAR, and the 
mean CMT had remarkably improved to more than 100 μm 
compared with the baseline level.

Notably, one-third of eyes (29 eyes) showed little change 
in BCVA or CMT after at least three consecutive monthly 
IVC treatments for half a year. These patients were further 
switched from anti-VEGF to steroid therapy at month 6, with 
one low-dose intravitreal TA injection as an ongoing therapy 
for DME in this retrospective study. The data suggested that 
corticosteroids induced a significant improvement in impor-
tant visual function (BCVA) and macular morphology (CMT) 
with the peak value at 3 months. The effect was persistent, 
and then gradually declined at month 6 after the TA injection. 
These results are consistent with several previous reports 
showing the effectiveness of glucocorticoids, including 
TA, as well as the Intravitreal Dexamethasone Implant 
(Ozurdex®), for treating DME [32]. The present results 
collectively illustrate that the pathogenesis of DME is related 
not only to VEGF dependency but also to other underlying 
mechanisms suppressed by corticosteroids. We hypothesize 
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that a high concentration of inflammatory factors, such as 
interleukin 6 (IL-6), IL-8, and IL-10, have a crucial effect on 
the pathogenesis of DME, and these cytokines were previ-
ously detected in the aqueous fluid of patients with DME 
[33,34]. Five eyes showed aggravating cataracts at the last 
follow-up visit after IVTA injection, which was in accordance 
with the final decline in BCVA. Nonetheless, we should not 
ignore the sustained improvement of the CMT value at month 
12. This result also confirmed that intravitreal corticosteroids 
may represent an effective treatment for refractory DME, 
especially for patients with pseudophakic.

There were several limitations in the present study. It was 
a retrospective design with a relatively short-term follow-up 
period, and a limited number of participants. More prospec-
tive studies with a longer period and more appropriate time 
points for the treatment of DME are needed to verify the most 
efficient administration mode. Moreover, this study excluded 
patients who simultaneously received laser photocoagulation 
therapy during the 12-month follow-up, and these combina-
tion therapies are needed for comparison with the effects of 
conbercept in further studies.

In conclusion, this study revealed that conbercept is 
effective and safe for the treatment of a majority of patients 
with DME. Importantly, compared to previous phase III 
clinical studies, the present results showed fewer intravit-
real conbercept injections and longer treatment intervals in 
clinical practice. Furthermore, a low dose of TA was effective 
for the treatment of patients with refractory DME resistant to 
anti-VEGF therapy.
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