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Effect of intravitreal conbercept injection on VEGF-A
and -B levels in the aqueous and vitreous humor of
patients with proliferative diabetic retinopathy
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Abstract. The present study aimed to investigate the
mechanisms of anti-VEGF treatment prior to eye surgery
to reduce intraoperative bleeding. A total of 30 patients
with proliferative vitreoretinopathy after clinical diagnosis
were enrolled in the present study as the surgical group.
Furthermore, 30 patients underwent intravitreal injection of
the anti-VEGF drug conbercept and were considered the drug
pretreatment group. The aqueous and vitreous humors from
the eyes of patients in the surgical group were drawn during
pars plana vitrectomy surgery. The aqueous humor in the eyes
of patients in the drug pretreatment group was drawn prior to
conbercept treatment and seven days after conbercept treat-
ment immediately prior to surgery. The vitreous humor in this
group was only taken during surgery. Furthermore, ELISA
was used to detect the levels of VEGF-A and -B in the aqueous
and vitreous humors. Semi-quantitative determination of
VEGF-A and VEGF-B levels in fibrovascular proliferative
membranes was performed using immunohistochemical
staining. The results indicated that in the drug group, the levels
of VEGF-A in the aqueous humor of patients prior to and after
conbercept injection were 197.66+48.00 and 3.39+2.54 pg/ml,
respectively. The levels of VEGF-A in the vitreous humor of
patients in the surgical and drug groups were 267.53+179.60
and 21.43+5.81 pg/ml after injection, respectively. The levels
of VEGF-B in the aqueous humor of patients prior to and
after conbercept injection were 13.66+3.30 (before injection)
and 2.17+0.94 pg/ml (after injection), respectively. The levels
of VEGF-B in the vitreous humor of patients in the surgical
and drug groups were 127.36+16.72 and 18.56+9.82 pg/ml
after injection, respectively (P<0.05). Furthermore, in the drug
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group, the surgery time, bleeding and capillary formation were
significantly reduced compared with those in the surgical
group. Taken together, these results suggested that the levels of
VEGF-A and -B decreased significantly in the aqueous humor
of patients with PDR after conbercept injection. Furthermore,
the levels of VEGF-A and -B in the vitreous humor of patients
dropped significantly in the drug group compared with those
in the surgical group. These results provide theoretical clinical
support for the preoperative application of conbercept for
patients with PDR.

Introduction

Diabetic retinopathy (DR) is a microvascular complication of
diabetes mellitus (DM) and remains the most common cause
of vision loss worldwide (1). It is estimated that an increasing
number of individuals will suffer from DR and its complica-
tions in the future. Almost all patients with Type I and 60% of
patients with Type II diabetes have developed a certain degree
of retinopathy after 20 years (2). Proliferative DR (PDR) is a
type of DR that severely threatens vision and features vitreous
hemorrhage and neovascularization of the eye fundus and
iris (3). In China, the major method of treating PDR is laser
photocoagulation, but this technique may damage retinal func-
tion, which makes it an imperfect strategy. Usually, pars plana
vitrectomy (PPV) is used to cure patients with PDR and is a
useful tool that avoids different kinds of advanced complica-
tions. However, during or after PPV, vitreous hemorrhage may
lead to severe consequences including retinal detachment (4).
With deeper recognition of the pathologic mechanisms of
DR, medical therapy has made significant progress, including
the use of glucocorticoids, anti-vascular endothelial growth
factor (VEGF) drugs, anti-platelet-derived growth factor
drugs, nonsteroidal anti-inflammatory drugs and drugs that
improve the function of the optic nerve. Anti-VEGF agents
have gained popularity in the treatment of diabetic macular
edema. VEGF destroys the tight junction between retinal
vascular endothelial cells and leads to the destruction of the
blood-retinal barrier, leading to intravascular fluid leakage and
macular edema (5). Ostensibly, VEGF is recognized as a crucial
mediator in diabetic macular edema and vitreous injection of
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anti-VEGF agents has become a promising therapy for PDR.
Intravitreal injection of VEGF inhibitors reduces the leakage
of diabetic neovascular lesions and is suitable for vitreous
hemorrhage (6,7); it improves the visual acuity and prognosis
of patients with PDR and reduces surgical complications in
patients with PDR. Furthermore, intravitreal injection of VEGF
inhibitors is less likely to cause cataracts and high intraocular
pressure than vitreous injection of glucocorticoids (5). In
addition, the vision prognosis of patients receiving continuous
injection of VEGF inhibitors within two years is better than
that of patients treated by panretinal photocoagulation (8).

In PDR-associated retinal hypoxia, leukocytes adhere to
retinal capillaries under hyperglycemic conditions, leading to
augmentation of vascular permeability and capillary occlu-
sion. As a consequence, VEGF is stimulated to induce retinal
ischemia, which is closely correlated with neovascularization,
vitreous hemorrhage and severe vision loss (9,10). Therefore,
angiogenesis is closely related to the occurrence and develop-
ment of PDR, and VEGF has a pivotal role in PDR by promoting
angiogenesis and vascular hyperpermeability. It is well known
that VEGF-A activates both VEGF receptor (VEGFR)-1 and
VEGFR-2, while VEGF-B binds selectively to VEGFR-1 (11).
The VEGF-A protein targets endothelial cells and has multiple
effects, including cell growth and migration, angiogenesis
and increased vascular permeability (12). The function of
VEGF-B in ophthalmology remains controversial, although it
has been investigated in cardiovascular disease, diabetes and
cancers (13). In the present study, changes in the concentra-
tion of VEGF-A and VEGF-B after intravitreal injection of
conbercept were investigated.

Conbercept is a soluble VEGFR protein and is composed
of the extracellular domain 2 of VEGFR-1 and extracellular
domains 3 and 4 of VEGFR-2. It has been suggested that conber-
cept pretreatment accelerates postoperative vitreous clear-up
and maintains stable visual acuity restoration in patients with
PDR (11). However, changes in VEGF-A and VEGF-B levels
in the aqueous and vitreous humors of patients with PDR after
intravitreal injection of conbercept have been insufficiently
reported in previous studies and require to be determined. In
the present study, whether injection of a VEGF inhibitor would
decrease VEGF levels was assessed and the efficacy of conber-
cept for the treatment of PDR was also evaluated.

Patients and methods

Patients. A total of 60 patients diagnosed with diabetic reti-
nopathy induced by type 2 diabetes at Shanxi Eye Hospital
(Taiyuan, China) between January 2016 and January 2018
were examined. The cohort included 34 males and 26 females
with an age of 32-76 years, a mean age of 55.67+8.21 and a
mean proportion of glycosylated hemoglobin of 7.45+1.23%.
All of the samples were monocular and patients had been
treated by surgery first. All patients underwent fundus photog-
raphy, mydriatic indirect ophthalmoscopy and B-ultrasound,
and certain patients underwent fundus fluorescein angiog-
raphy. The examination results were in accordance with
the PDR staging criteria of the fundus disease group of the
Chinese Ophthalmological Society from 1985 (11) and
patients in phase V and VI were included. Patients with other
ocular diseases, including nondiabetic retinopathy of retinal

arteriovenous obstruction, high myopia and polypoid choroidal
neovascularization, were excluded. Furthermore, patients
who underwent anti-VEGF therapy in the past 12 months
and vitrectomy, patients with severe organic diseases (such
as severe heart disease, liver and kidney failure and cancer),
patients during a menstrual period or who were taking aspirin
or other anticoagulants were also excluded. The grading for
preoperative vitreous hemorrhage was performed as in a
previous study (14). Grade 0, no vitreous hemorrhage; grade 1,
visible fundus details, but the retinal nerve fiber layer or small
blood vessels cannot be assessed; grade 2, more bleeding and
large blood vessels of the optic disc compared to grade 1;
grade 3, only a slight reflex of the fundus and only the disc is
visible; grade 4, no red light reaction and the fundus cannot
be seen. This study was approved by the research ethics board
of Shanxi Eye Hospital (Taiyuan, China; no. 2019B01). This
study was a retrospective analysis summarizing our previous
cases and analyzing their data.

Interventions. Patients were divided into the surgical group
and the preoperative intravitreal conbercept group (the drug
group). Patients in the surgical group received PPV directly and
their aqueous and vitreous humors were extracted during PPV
surgery. The aqueous humor of patients in the preoperative
intravitreal conbercept group was extracted prior to treatment
and seven days after intravitreal conbercept injection before
PPV. The vitreous humor of patients in the preoperative intra-
vitreal conbercept group was extracted during PPV surgery.
All of the patients received an explanation of the off-label
use of conbercept in PDR and its potential benefits and
risks. Prophylactic topical antibiotics (levofloxacin; Selleck
Chemicals) were instilled for 3 days prior to treatment. After
topical anesthesia and sterilizing the operating field, 0.5 mg
(0.05 ml) conbercept (Chengdu Kanghong Biotechnologies
Co., Ltd.) was injected intravitreally at the superior temporal
pars plana (4 mm posterior to the limbus). After the injec-
tion, the intraocular pressure was measured and prophylactic
topical antibiotic drops were instilled for another 3 days.
Standard 25-gauge three-port PPV was performed one week
after the intravitreal injection by the same experienced ocular
surgeon. The intraoperative bleeding grades were assigned as
follows (15): Grade 0, no bleeding or small bleeding spots with
no requirement for hemostasis; grade 1, self-stopping small
bleeding or bleeding that may be stopped through elevated
perfusion pressure or glass-cutting head compression; grade 2,
electrocoagulation is required to stop the bleeding due to the
high bleeding volume; grade 3, the blood clot formed exceeds
the posterior pole or affects the surgical field of view.

Aqueous humor extraction. A 1-ml syringe was used to enter
the anterior chamber at the edge of the horn-sclera. The
fluid was extracted from the anterior chamber and rapidly
filled in an Eppendorf tube, followed by centrifugation in a
low-temperature ultracentrifuge at 2,000 x g for 20 min at
4°C. The supernatant was obtained and stored in the freezer at
-80°C. Aqueous humor was collected via anterior paracentesis
prior to conbercept injection and at the beginning of vitrec-
tomy in the operation room. The aqueous humor sample was
collected in a tuberculin syringe, filled in a sterile Eppendorf
tube and stored at -80°C prior to use.
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Table I. Preoperative vitreous hemorrhage and adhesion grades between the neovascular proliferation membrane and retina in

patients with proliferative diabetic retinopathy.

Preoperative vitreous hemorrhage grade (n)

Retinal adhesion grade (n)

Group Eyes (n) 1 2 3 4 1 2 3
Drug 30 2 11 14 3 14 18 8
Surgery 30 4 13 11 2 11 23 6
U -0.075 -0.232
P-value 0.940 0.816

Groups were compared with the Mann-Whitney U-test.

Vitreous humor extraction. A 25G vitrectomy head was used
to cut 0.5 ml vitreous humor in the center of the vitreous
cavity, and then the vitreous humor was quickly added to an
Eppendorf tube. The sample was placed into a low-temperature
ultracentrifuge, centrifuged at 2,000 x g for 20 min at 4°C and
stored in a -80°C freezer.

Proliferative membrane extraction and histopathological
examination. The neovascular proliferative membrane of
patients with PDR was removed during the operation and its
size was ~2.0x2.0x0.5 mm®. The membrane was fixed in a
10% formalin solution and then stored in a wax block. The
paraffin specimen was cut into 3-um slices. The number of
blood vessels in the fibrovascular proliferative membrane was
determined by H&E staining. Paraffin sections were dewaxed,
hydrated, stained with hematoxylin, acidified with hydrochloric
acid and observed under a light microscope (magnification,
x200). Five fields were observed for each specimen to obtain
the average number of blood vessels.

Semiquantitative determination of VEGF-A and VEGF-B
in fibrovascular proliferative membranes by immunohis-
tochemical staining. Fibrovascular proliferative membrane
sections were deparaffinized in water and washed with PBS
three times for 10 min. Subsequent to hot antigen retrieval
(citrate buffer, pH 6.0, 100°C for 25 min), 5% bovine serum
albumin (Beijing Solarbio Science & Technology Co., Ltd.)
blocking solution was added, followed by incubation at room
temperature for 20 min. The sample was then incubated
with primary antibody (anti-VEGF-A, cat. no. ab51745;
anti-VEGF-B, cat. no. ab185696; 1:200 dilution, Abcam)
at 4°C overnight, followed by incubation with the secondary
antibody (cat. no. ab205718, 1:5,000 dilution, Abcam) at 37°C
for 20 min. After washing with PBS three times, the sample
was incubated with strept avidin-biotin complex (Beijing
Solarbio Science & Technology Co., Ltd.) at 37°C for 20 min.
Diaminobenzidine staining was then performed prior to
washing three times with distilled water. Hematoxylin stain
was applied for 2 min followed by washing with water three
times, acidification for 2 sec, washing three times, dehydration
and sealing with neutral gum. For the negative control, PBS
was used instead of the primary antibody. Images of the immu-
nohistochemically stained tissue sections were obtained under
a light microscope using Image-Pro Plus software (version 6.0;

Media Cybernetics, Inc.) (16,17). The images were analyzed
with this software and the average optical density (AOD) value
of the positive region was calculated. A total of three regions
were randomly selected for each specimen and the average
AOD value was calculated.

ELISA. The concentrations of VEGF-A and VEGF-B in
aqueous and vitreous humor samples were determined by
using an ELISA kit (VEGF-A kit, cat. no. F3255; VEGF-B kit,
cat.no. F3254; Shanghai Westang Bio-Tech Co.,Ltd.) according
to the manufacturer's protocol. The plates were incubated
with capture antibodies and were then covered with 100 ul
standard, controls or samples for 40 min at room temperature.
Subsequently, the plates were washed and incubated with the
detection antibody for 20 min at room temperature. The plates
were washed again and the substrate was added. The reaction
was stopped after 15 min of incubation at room temperature in
the dark, the stop buffer was added and the plates were read
at 450 nm.

Statistical analysis. SPSS 20.0 software (IBM Corp.) was
applied for data analysis. Measurement data were expressed
as the mean + standard deviation. Student's t-test was used to
compare the mean difference of numerical variables between
groups, the Chi-square test was used for analyzing count data,
and the Mann-Whitney U-test was performed for non-para-
metric data. P<0.05 was considered to indicate a statistically
significant difference.

Results

Preoperative vitreous hemorrhage and vitreoretinal adhesion
are similar in the surgery group and the drug group. The
study included 34 males and 26 females with an age range
of 32-76 years, a mean age of 55.67+8.21 and a mean propor-
tion of glycosylated hemoglobin of 7.45+1.23%. According
to a previous study, the classification criteria for vitreoretinal
adhesion are as follows (18): Grade 0, no adhesion; grade 1,
<3 point-level adhesions; grade 2, >1 extensive adhesion
or adhesion at the optic disc, macula lutea or vascular arch;
grade 3, vitreoretinal adhesion beyond the peripheral part. As
presented in Table I, the P-values for the grades of preoperative
vitreous hemorrhage and retinal adhesion between the surgery
and drug groups were 0.940 and 0.816, respectively. The
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Table II. Comparison of surgery time and intraoperative bleeding between the drug group and the surgery group.

Item Drug group (n=30) Surgery group (n=30) t/y? P-value
Surgery time (min) 54.54+10.93 64.97+20.01 2.51 0.01
Intraoperative bleeding grade 6.37 0.04
0 18 9
1 12 20
2 0 1
The ¥ test was used for comparison of intraoperative bleeding.
Table III. Number of blood vessels in the proliferative membrane.
Item Surgery group (n=30) Drug group (n=30) t value P-value
Number of vessels 32.17+5.80 17.83+3.90 11.23 <0.001
Values are expressed as the mean =+ standard deviation.
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Figure 1. Comparison of (A) VEGF-A and (B) VEGF-B levels in aqueous humor prior to and after conbercept treatment in the drug group (P=0.001 and
P=0.022, respectively). “P<0.01 vs. after injection; "P<0.05 vs. after injection. The drug group also received surgery.

P-values were both >0.05, indicating that the changes between
the two groups were not significant. There were no significant
changes observed in preoperative vitreous hemorrhage and
vitreoretinal adhesion between the surgery and drug groups.

Reduced intraoperative bleeding in the drug group compared
with that in the surgery group. As presented in Table II, the
surgery time in the drug group was shorter than that in the
surgery group and the difference was statistically significant
(P=0.01). Intraoperative bleeding in the surgery group was
more severe than that in the drug group and the difference was
statistically significant (P=0.04).

VEGF-A and VEGF-B levels in aqueous humor prior to and
after conbercept treatment in the drug group. As presented
in Fig. 1, the mean VEGF-A concentration in aqueous humor
was 197.66+48.00 pg/ml prior to conbercept treatment, which
was higher than the concentration after conbercept treatment
(3.39+2.54 pg/ml) and the difference was statistically signifi-
cant (P=0.001). The mean VEGF-B concentration in aqueous
humor prior to conbercept treatment (13.66+3.30 pg/ml) was

higher than that after conbercept treatment (2.17+0.94 pg/ml)
and the difference was statistically significant (P=0.022).

Comparison of VEGF-A and VEGF-B levels in aqueous
humor between the surgical group and the preoperative intra-
vitreal conbercept group. As presented in Fig. 2, the mean
VEGF-A concentration in the aqueous humor of patients in
the surgical group (402.18+19.37 pg/ml) was higher than that
in the drug group (3.39+2.54 pg/ml) and the difference was
statistically significant (P=0.001). Furthermore, the mean
VEGF-B concentration in the aqueous humor of patients in the
drug group was 2.17+0.94 pg/ml, which was lower than that
of patients in the surgical group (27.77+2.52 pg/ml) and the
difference was statistically significant (P=0.001).

Comparison of VEGF-A levels and VEGF-B levels in vitreous
humor between the surgical group and the preoperative
intravitreal conbercept group. As indicated in Fig. 3, the mean
VEGF-A concentration in the vitreous humor of patients in the
surgical group (267.53+179.60 pg/ml) was higher compared
with that of patients in the drug group (21.43+5.81 pg/ml) and
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Figure 2. Comparison of (A) VEGF-A and (B) VEGF-B levels in aqueous humor between the surgical group and the drug group (P=0.001 for each). “P<0.05
vs. drug group. The drug group also received surgery. In the operation group, aqueous humor was extracted during operation. In the drug group, the aqueous
humor was extracted 7 days after the injection of conbercept and just before the operation.
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Figure 3. Comparison of (A) VEGF-A and (B) VEGF-B levels in vitreous humor between the surgical group and the drug group (P=0.037 and P=0.001).
“P<0.05 vs. drug group. “P<0.01 vs. drug group. The drug group also received surgery. In the operation group, the vitreous humor was extracted during opera-
tion. The patients in the drug group received the operation 7 days after the injection of conbercept, and the vitreous humor was extracted during the operation.
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Figure 4. H&E staining of the retinal proliferative membrane. (A) In the surgery group, the number of blood vessels was increased compared with the drug
pretreatment group. (B) In the drug pretreatment group, the number of blood vessels was reduced compared with that in the surgery group. The arrows indicate

blood vessels (scale bars, 50 gm). The drug group also received surgery.

the difference was statistically significant (P=0.037). Similarly,
the mean VEGF-B level was higher in the vitreous humor of
patients in the surgical group (127.36+16.72 pg/ml) compared
with that of patients in the drug group (18.56+9.82 pg/ml) and
the difference was statistically significant (P=0.001).

Reduced number of blood vessels in the proliferative
membrane in the drug vs. surgery group. As presented in Fig. 4

and Table III, the number of blood vessels in the proliferative
membrane in the drug treatment group was 17.83+3.90, which
was significantly lower than that in the simple surgery group
(32.17+£5.80) and the difference was statistically significant
(t=11.23, P<0.001).

Immunohistochemical staining for VEGF-A and VEGF-B in
the fibrovascular proliferative membrane. As presented in
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Table IV. Optical density value of immunostain for each factor in the proliferative membrane.

Protein Surgery group (n=30) Drug group (n=30) t value P-value
VEGF-A 0.023+0.008 0.005+0.003 7.51 <0.001
VEGF-B 0.009+0.005 0.001+0.003 11.54 <0.001

Values are expressed as the mean =+ standard deviation.

Figure 5. Immunohistochemical staining of the retinal vascular proliferative membrane (A and B) VEGF-A expression in (A) the surgery group and (B) the
drug pretreatment group. (C and D) VEGF-B expression in (C) the surgery group and (D) the drug pretreatment group. (E) Negative control group (scale bars,

50 pm). The drug group also received surgery.

Fig. 5 and Table IV, the levels of VEGF-A and VEGF-B in the
neovascular proliferation membrane of the drug group were
0.005+0.003 and 0.001+0.003, respectively, which were signif-
icantly lower than those of the surgery group (0.023+0.008
and 0.009+0.005, respectively). Of note, the difference was
statistically significant (P<0.001).

Discussion

VEGEF family members, particularly VEGF-A, have crucial
roles in neovascularization and are the major promoters of
pathological angiogenesis (19). VEGF family members are
capable of changing vascular morphology by increasing the

number of endothelial cells and stromal cells (19). VEGF levels
in patients with PDR are obviously increased and are closely
correlated with the severity of DR (20). Decreasing VEGF-A
levels prevents VEGF-A from inducing vascular leakage and
promoting neovascularization, reducing the thickness of the
central fovea of the macula in patients with diabetic macular
edema (21) and improving the safety of surgery (22). The
results of the present study suggested that the level of VEGF-A
in the aqueous humor of patients with PDR in the combined
drug-treated group was significantly lower than that of patients
in the surgery group.

The occurrence and development of neovascularization
in patients with PDR is a clinical problem, as hemorrhage in
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neovascularization leads to vitreous opacity, retinal prolif-
erative membrane occurrence, retinal traction detachment and
impaired visual function (19). Furthermore, intraoperative
bleeding affects the surgical field and prolongs the operation
time (23). The present results demonstrated that intraoperative
bleeding was reduced in the combined drug treatment group
during the PPV operation compared with that in the simple
surgery group due to the reduced number of new blood vessels
in the neovascular proliferation membrane of patients. Thus,
the surgical field was clear, the operation time was shortened,
the safety of the operation was improved and suffering was
reduced for patients, which was similar to the results of previous
studies (18-22). Accordingly, it is suggested that the widespread
use of conbercept in clinical practice is able to improve the
safety of PPV surgery in patients with PDR.

Previously, the concentrations of VEGF-A and VEGF-B
after conbercept injection have not been determined in
human eyes. The present study reported that the levels of both
VEGF-A and VEGF-B obviously dropped after intravitreal
injection of conbercept in patients with PDR. Furthermore,
the levels of both VEGF-A and VEGF-B declined in the drug
group compared with those in the PPV surgical group and the
differences were statistically significant. Patients with PDR in
the drug group received conbercept injection and the aqueous
humor of patients was extracted 7 days after treatment but
prior to surgery. However, VEGF-A and VEGF-B levels in
the vitreous humor of patients with PDR were not measured
prior to conbercept injection due to ethical considerations
and consequently, no data for comparison were obtained.
Furthermore, the drug treatment time was not prolonged to
identify any changes in cytokines out of safety considerations
after surgery. Due to the small number of cases in the present
study, it is imperative to expand the sample size in future
studies to increase the reliability of the results.

The function of VEGF-B in eye diseases remains contro-
versial and requires further study. The present study suggested
that the concentration of VEGF-B in the aqueous humor of
patients with PDR decreased significantly after conbercept
injection. Furthermore, the VEGF-B level declined signifi-
cantly in vitreous humor after conbercept injection compared
with that of patients directly receiving PPV.In most tissue types,
VEGF-B has a minor role in inducing angiogenesis. Usually,
a lack of VEGF-B does not affect the normal development of
the retinal vasculature. However, VEGF-B may promote the
survival of novel blood vessels by affecting endothelial cells,
pericytes, smooth muscle cells and endothelial progenitor
cells (24). When the level of VEGF-B is dropped, pathological
neovascularization cannot exert pathological effects after
formation because the vessels cannot stably survive, which
was consistent with a previous study (25). Taken together, these
results suggest that VEGF-B has a supporting role in the devel-
opment of pathological neovascularization. Previous studies
concerning the addition of ranibizumab and VEGF-B changes
have provided conflicting results (26,27) and it is controversial
whether VEGF-B stimulates angiogenesis (28,29). Therefore, it
is essential to further identify the inhibitory effect and mecha-
nism of VEGF-B on angiogenesis and visual acuity of patients.
Furthermore, it was reported that the aqueous humor levels of
placenta growth factor (PIGF) were correlated with VEGF-B,
and the levels of VEGF-A, VEGF-B and PIGF decreased

after intravitreal conbercept injection in patients with active
PDR (30). The patient samples analyzed were mainly from the
Beijing region and the samples were mainly aqueous humor.
However, the samples of the present study included aqueous
humor and vitreous humor. In the present study, the patient
samples were analyzed from 60 patients diagnosed with DR
induced by type 2 diabetes at Shanxi Eye Hospital (Taiyuan,
China) between January 2016 and January 2018.

Although the outlook is promising, vitreous injection
of VEGF inhibitors is not without risk. Adverse effects of
anti-VEGF agents include traction retinal detachment (TRD)
and endophthalmitis. It was previously reported that beva-
cizumab may cause TRD in patients with severe PDR (31).
Fortunately, the incidence of endophthalmitis is not high.
On the other hand, long-term vitreous injection of VEGF
inhibitors may lead to neurodegeneration of residual healthy
retina and increase the risk of choroidal circulatory disor-
ders, which has been confirmed in mouse experiments (32).
Furthermore, VEGF produced by retinal pigment epithelial
cells is conducive to maintaining choroidal capillaries (33),
and whether anti-VEGF treatment potentially causes
pathological atrophy of the diabetic retina requires further
investigation. Furthermore, the grading for preoperative
vitreous hemorrhage and the intraoperative bleeding grades
used in this study were established by some medical organi-
zations (14,15) rather than scales postulated in small clinical
studies, this is a limitation of this study. Finally, whether
the reduced capillaries in the VEGF inhibitor group are
reversible, and how long it takes to normalize, and whether
it affects the healing after surgery, these unsolved problems
will be investigated in the future.
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