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Abstract

Objective: This study assessed the efficacy of conbercept for patients with non-proliferative

diabetic retinopathy (NPDR).

Methods: In this retrospective clinical study, 54 patients with NPDR (54 eyes) were treated with

intravitreal injection of conbercept using a 3þ pro re nata regimen and followed up for

12 months. Best corrected visual acuity (BCVA), central foveal thickness (CFT), area of hard

exudate (HE), and number of microaneurysms (MAs) were used as indicators of therapeutic

effects. Systemic adverse reactions were recorded to assess safety.

Results: During the 12-month follow-up period, the mean number of injections was 6.12� 1.89

on demand. From baseline to the 12-month follow-up, the BCVA of patients with NPDR

increased from 0.71� 0.20 logMAR to 0.43� 0.16 logMAR, CFT decreased from 424.26

� 64.89 lm to 269.27� 44.79 lm, and the number of MAs declined from 79.53� 27.18 to
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33.34� 16.53. Moreover, the area of HE was significantly reduced after 9 months of treatment.

There were no serious systemic adverse events during the follow-up.

Conclusions: Intravitreal injection of conbercept has a stable and robust effect on patients with

NPDR over a 12-month follow-up period. Thus, conbercept is an effective and feasible treatment

for NPDR.
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Introduction

The worldwide incidence of diabetes melli-
tus is high1 and its complications are com-

plex and diverse, including diabetic
retinopathy,2 diabetic cardiovascular dis-

ease,3 and diabetic nephropathy.4 These
complications are the main causes of dis-
ability and death in patients with diabetes.5

Diabetic retinopathy is a common micro-
vascular complication of diabetes mellitus,6

which is induced by high glucose metabolic
stress.7 Because diabetic retinopathy can

cause a degree of blindness, it is regarded
as a serious danger to human health.8

Diabetic retinopathy can be divided into

two clinical stages: non-proliferative diabet-
ic retinopathy (NPDR) and proliferative

diabetic retinopathy.9 NPDR is considered
the early stage of diabetic retinopathy; the

incidence of NPDR development into pro-
liferative diabetic retinopathy is approxi-

mately 14%10 and is increasing each
year. Notably, NPDR is characterized by

complex pathogenesis and a lack of
obvious symptoms, as well as difficult clin-
ical treatment.11 Thus far, there have been

few effective treatments. Panretinal photo-
coagulation is mainly used for treatment of

severe late-stage NPDR, but this treatment
can only maintain visual acuity and may

damage other visual functions (e.g., driv-
ing); moreover, the recurrence rate after

treatment remains high.12,13 Thus, there is

an urgent need to develop a local drug for

the treatment of NPDR to prevent its pro-

gression to a stage that may impact visual

acuity.
Some studies have shown that vascular

endothelial growth factor (VEGF) partici-

pates in retinal neovascularization.14

Intravitreal injection of anti-VEGF drugs

has become an adjuvant therapy before

vitrectomy.15,16 Conbercept (KH902;

Chengdu Kanghong Biotechnology Co.,

Ltd., Sichuan, China), a new anti-VEGF

reagent, has been developed and used in

clinical treatment.17 Previous studies have

shown that conbercept can improve a vari-

ety of clinical symptoms, such as best cor-

rected visual acuity (BCVA), central foveal

thickness (CFT), and choroidal neovascula-

rization area.18 Conbercept has been used

in the treatment of diabetic macular

edema,17 wet age-related macular degener-

ation,19 chronic central serous chorioretin-

opathy,20 and proliferative diabetic

retinopathy.14 However, conbercept has

not been reported as a common treatment

for NPDR. In this retrospective clinical

study, we evaluated the efficacy of

intravitreal injection of conbercept in

patients with severe NPDR, with the aim

of expanding clinical treatment options for

these patients.
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Patients and methods

Patients

This study included patients with NPDR

who were admitted to the Department of

Ophthalmology, Qilu Hospital of Shandong

University from January 2016 to January

2018. This retrospective study protocol was

approved by the Ethics ReviewCommittee of

QiluHospital, ShandongUniversity. Because

of the retrospective nature of the study, the

requirement for informed consent was

waived by the Ethics Review Committee.

Patients with type 2 diabetes mellitus were

included; in these patients, the glucose level

was controlled by medication, the glycosy-

lated hemoglobin level was <10%, and

blood pressure was <160/90 mmHg. Severe

NPDRwas confirmed by ocular funduscopy,

fundus fluorescein angiography, and optical

coherence tomography (OCT); for included

patients, at least 20 bleeding points were

observed in a single retinal quadrant, while

at least two quadrants exhibited beads of

veins or more than five optic disc areas in

retinal capillaries without perfusion. Finally,

included patients had undergone no fundus

treatment (e.g., retinal photocoagulation or

intravitreal injection of anti-VEGF drugs or

hormones) before this study. Exclusion crite-

ria were poor imaging quality due to media

turbidity and/or complications of non-

diabetic retinal vascular diseases.

Methods

All patients were treatedwith a 3þ pro re nata

regimen under aseptic conditions with con-

bercept: they received one intravitreal injec-

tion per month for 3 months, and then

continued or stopped treatment based on

their clinical progression.20 Retreatment was

performed if either of the following criteria

were met: BCVA loss was �0.2 logarithm of

minimum resolution angle (logMAR) orOCT

showed that the CFT value exceeded 280 lm.

Standard ophthalmic examinations were per-
formed before treatment and at 1, 3, 6, 9, and
12 months after initiation of treatment; these
examinations included visual acuity measure-
ment, OCT, fundus color photography, and
fundus fluorescein angiography.

The efficacy of therapy was evaluated
using four indicators: BCVA, CFT, hard
exudate (HE), and microaneurysm (MA).
A standard logarithmic visual acuity chart
was used to assess BCVA and the results
were converted to logMAR units for
statistical analysis. Spectral-domain OCT
(Heidelberg Engineering, Heidelberg,
Germany) was used to measure the CFT.
Simultaneously, OCT B-scans were used
to quantify the area of HE in the eyes of
patients with severe NPDR. The number of
MAs was automatically measured on OCT
images by RetmarkerDR (Retmarker SA,
Coimbra, Portugal). Safety was evaluated
during the study by recording the occur-
rence of severe diseases (e.g., choroidal neo-
vascularization, endophthalmitis, vitreous
hemorrhage, and cerebrovascular disease).

Statistical Analysis

IBM SPSS Statistics for Windows, version
22.0 (IBM Corp., Armonk, NY, USA) was
used for data analyses. Mean� standard
deviation values were used to indicate the
distributions of measurement data. The v2

test was performed to compare qualitative
variables and paired-sample t-tests were
performed to compare changes in BCVA,
CFT, HE, and MAs during the follow-up
period. Differences were considered to be
statistically significant when P< 0.05.

Results

Patient clinical characteristics and
baseline statistics

Fifty-four patients with NPDR were includ-
ed (26 men and 28 women; mean age, 60.1

Wang et al. 3



� 8.3 years). Fifty-four eyes were selected

from these 54 patients, including 30 right

eyes and 24 left eyes. The baseline patient

characteristics are described in Table 1. The

mean baseline BCVA was 0.71� 0.20

logMAR and mean baseline CFT was

424.26� 64.89 lm. Treatment was per-

formed with a 3þ pro re nata regimen; the

mean number of injections during the follow-

up period was 6.12� 1.89. No adverse reac-

tions occurred during treatment or follow-up.

Alteration of BCVA

The mean BCVA at each follow-up time

point significantly differed from the baseline

value (Figure 1 and Table 2, P< 0.001).

These findings suggested that BCVA signifi-

cantly improved at the 1-, 3-, and 6-month

follow-up time points, compared with the

baseline value; it then remained stable

through the 12-month follow-up time point.

Alteration of CFT

The mean CFT markedly decreased at each

follow-up time point, compared with the base-

line value (Figure 2 and Table 3, P< 0.001).

These results indicated that intravitreal

injectionof conbercept led to significant reduc-

tion of CFT; moreover, this effect was stable.

Alteration of HE

To evaluate the efficacy of conbercept treat-

ment on HE, patients were divided into four

groups according to the area of HE at base-

line (first group, patients with no HE; second

group, patients with <0.5mm2 area of HE;

third group, patients with 0.5 to 2.5mm2 area

of HE; fourth group, patients with>2.5mm2

area of HE). As shown in Table 4, the num-

bers of patients in the second, third, and

fourth groups significantly decreased at the

9-month follow-up time point, compared

with the numbers at baseline; conversely,

the number of patients in the first group

increased significantly (P< 0.05). The find-

ings at the 12-month follow-up time point

were similar (P< 0.05). These results indicat-

ed that intravitreal injection of conbercept

significantly reduced the area of HE and

that this effect was stable.

Alteration of MA

The number of MAs markedly declined at

each follow-up time point, compared with

Figure 1. Mean logMAR BCVA (� standard
deviation) from baseline to the 12-month follow-up
time point. **P< 0.001 vs. baseline.
Abbreviations: BCVA, best-corrected visual acuity;
logMAR, logarithm of the minimum angle of
resolution.

Table 1. Baseline demographic and clinical
characteristics of patients with non-proliferative
diabetic retinopathy.

Parameters

Patients/eyes (n) 54/54

Sex (n, male/female) 26/28

Eyes (n, left/right) 24/30

Mean age (years) 60.1� 8.3

Baseline BCVA (logMAR,

mean� standard deviation)

0.71� 0.20

Baseline CFT

(mm, mean� standard deviation)

424.26� 64.89

Number of injections

(mean� standard deviation)

6.12� 1.89

Abbreviations: BCVA, best-corrected visual acuity; CFT,

central foveal thickness; logMAR, logarithm of the

minimum angle of resolution.
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the number at baseline (Figure 3 and

Table 5, P< 0.001). These results indicated

that the number of MAs was significantly

reduced at the 1-month follow-up time

point, compared with the baseline; during

the follow-up period, this reduction

persisted.

Discussion

NPDR is more common than proliferative

diabetic retinopathy in patients with type 2

diabetes mellitus;2 therefore, it is particu-

larly important to diagnose and treat

NPDR as early as possible to prevent pro-

gression to vision-threatening proliferative

diabetic retinopathy. In this study, a 3þ
pro re nata regimen was used for intravi-

treal injection of conbercept in patients

with NPDR. During the 12-month follow-

up period, BCVA significantly increased,

CFT significantly decreased, and the

number of MAs significantly declined;

moreover, the area of HE was significantly

reduced after 9 months of follow-up.
VEGF can accelerate retinal neovascula-

rization and is presumed to play an impor-

tant role in the pathogenesis of diabetic

retinopathy.21 Recently, anti-VEGF thera-

py has become an important aspect of dia-

betic retinopathy treatment.22 Intravitreal

injection of anti-VEGF has been used for

clinical treatment of many vision-

threatening diseases.23 Notably, patients

with diabetic retinopathy greatly benefit

from this vision-saving therapy.23,24 Thus

far, many studies have shown that anti-

VEGF drugs can effectively block the

development of retinopathy and significant-

ly improve BCVA in affected patients.

Intravitreal injection of methotrexate

improved persistent diabetic macular

edema and 16.6% of patients showed sig-

nificant improvement in BCVA.25

Intravitreal injection of ranibizumab is

also regarded as an effective treatment for

diabetic retinopathy because it can signifi-

cantly improve BCVA in affected

patients.26 In addition, Gross et al.27

showed that anti-VEGF therapy could

reduce the severity of diabetic retinopathy;

moreover, the therapeutic effect was supe-

rior to that of panretinal photocoagulation

for at least 2 years.

Table 2. BCVA (logMAR) values over time in patients with non-proliferative diabetic retinopathy who
underwent intravitreal injection of conbercept

Before treatment 1 month 3 months 6 months 9 months 12 months

n¼ 35 0.71� 0.20 0.52� 0.19 0.43� 0.18 0.41� 0.16 0.42� 0.17 0.43� 0.16

t – 5.06 7.65 8.61 8.12 8.03

P – <0.001 <0.001 <0.001 <0.001 <0.001

Values are shown as mean� standard deviation.

P value vs. before treatment.

Abbreviations: BCVA, best-corrected visual acuity; logMAR, logarithm of the minimum angle of resolution.

Figure 2. Mean CFT (� standard deviation) from
baseline to the 12-month follow-up time point.
**P<0.001 vs. baseline.
Abbreviation: CFT, central foveal thickness.
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Conbercept is a new type of anti-VEGF
drug that can bind to all subtypes of
VEGF;28 it also exhibits high affinity and
strong durability.29 Intravitreal injection
of conbercept has been successful in

treatment of many vision-related diseases,
such as diabetic macular edema,30 neovas-
cular age-related macular degeneration,31

chronic central serous chorioretinopathy,20

central retinal vein occlusion,32 and prolif-
erative diabetic retinopathy.33 The findings
in the present study further support the
results of the prior analyses. Specifically,
the BCVA of patients with NPDR was sig-
nificantly improved after 1 month of
follow-up; BCVA decreased from 0.71
� 0.20 logMAR at baseline to 0.43� 0.16
logMAR at the 12-month follow-up time
point. CFT also showed a marked reduc-
tion at the 12-month follow-up time point,
relative to baseline. These results indicated
that injection of conbercept has a robust
deterrent effect on visual deterioration in
patients with NPDR, suggesting that con-
bercept can slow the progression of NPDR
to proliferative diabetic retinopathy.

Table 4. Numbers of patients with different areas of HE among patients with non-proliferative diabetic
retinopathy who underwent intravitreal injection of conbercept.

Area of HE Before treatment 1 month 3 months 6 months 9 months 12 months

0 10 11 13 18 20 21

<0.5mm2 31 35 34 31 30 29

0.5–2.5mm2 11 6 5 4 3 3

>2.5mm2 2 2 2 1 1 1

v2 – 1.76 2.78 5.89 8.25 8.87

P – 0.62 0.43 0.12 0.04* 0.03*

Values are shown as numbers of patients.

P value vs. before treatment.

Abbreviation: HE, hard exudate.

Figure 3. Mean number of MAs (� standard
deviation) from baseline to the 12-month follow-up
time point. **P< 0.001 vs. baseline.
Abbreviation: MA, microaneurysm.

Table 3. CFT (mm) values over time in patients with non-proliferative diabetic retinopathy who underwent
intravitreal injection of conbercept.

Before treatment 1 month 3 months 6 months 9 months 12 months

n¼ 54 424.26� 64.89 317.33� 50.06 275.91� 48.29 267.56� 45.15 272.63� 44.77 269.27� 44.79

t 9.59 13.48 14.57 14.13 14.44

P <0.001 <0.001 <0.001 <0.001 <0.001

Values are shown as mean� standard deviation.

P value vs. before treatment.

Abbreviation: CFT, central foveal thickness.
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HEs occur in the early stage of diabetic

retinopathy (i.e. NPDR), and an increased

area ofHEhas been associatedwith blindness

due to diabetic retinopathy.34,35Moon et al.36

proposed the use of HE severity as an index

for evaluation of the pharmacological effects

of diabetic retinopathy. In our study, patients

with NPDR exhibited significant improve-

ment in the area of HE at the 9-month

follow-up time point after intravitreal injec-

tion of conbercept. In addition, prior reports

have shown that the number ofMAs is closely

related to the progression of diabetic retinop-

athy and may be useful for monitoring ther-

apeutic effects in affected patients.37 Our

findings indicated that the number of MAs

in patientswithNPDRwasmarkedly reduced

at the 1-, 3-, and 6-month follow-up time

points; this parameter remained stable

through the 12-month follow-up time point.

Taken together, these results suggested that

intravitreal injection of conbercept has a con-

siderable effect on NPDR and exhibits stable

efficacy in affected patients.
In conclusion, our findings demonstrated

that intravitreal injection of conbercept

exhibits an obvious and stable therapeutic

effect on NPDR in affected patients.

However, the therapeutic mechanism

requires further in-depth analysis.
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