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Abstract: Objective: To explore the application value of intravitreal injection of Conbercept (IVC)-assisted pars plana
vitrectomy (PPV) in patients with severe proliferative diabetic retinopathy (PDR). Methods: Forty-eight patients with
severe PDR who underwent surgical treatment in Chongqing Aier Eye Hospital between October 2019 and June
2021 were retrospectively enrolled, and their clinical data were analyzed. Of them, 22 patients receiving PPV alone
were assigned to the PPV group, and the remaining 26 patients treated with IVC-assisted PPV were included in the
PPV+IVC group. The intra-operative indicators, postoperative complication rate, visual acuity (VA) improvement, and
postoperative quality of life (QoL) were compared between the two groups. The levels of vascular endothelial growth
factor (VEGF), placental growth factor (PIGF), and basic fibroblast growth factor (bFGF) in aqueous humor (AH) as
well as serum contents of interleukin-6 (IL-6), interleukin-13 (IL-1B), and tumor necrosis factor-o« (TNF-ot) were deter-
mined by Enzyme Linked Immunosorbent Assay (ELISA). Results: Compared to the PPV group, the operation time
of the PPV+IVC group was significantly shorter, and the incidence of severe intraoperative blood loss (IBL), bipolar
electrocoagulation hemostasis, iatrogenic retinal breaks (IRBs), postoperative silicone oil tamponade (SOT), and
overall complications were significantly reduced. After surgery, the central macular thickness (CMT) was lower and
the best corrected visual acuity (BCVA) assessed by the standard visual acuity chart and VA were significantly more
improved in the PPV+IVC group versus the PPV group. After the use of Conbercept, the AH levels of VEGF, PIGF, and
bFGF in the PPV+IVC group decreased and were significantly lower than those in the PPV group. The PPV+IVC group
also showed lower serum levels of TNF-¢, IL-6, and IL-13 than the PPV group. Conclusions: IVC-assisted PPV can
effectively reduce the difficulty of surgical treatment for PDR, better improve the postoperative VA of patients, and
reduce inflammation with fewer complications.
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Introduction

Diabetes is one of the most common metabolic
diseases with an increasing incidence, posing a
grave threat to human life and health [1]. In
2015, approximately 415 million people world-
wide were reported to have diabetes, and the
number is likely to exceed 640 million by 2040
[2]. Diabetic retinopathy (DR) is the most com-
mon type of diabetic microangiopathy and, if
left untreated, can lead to progressive visual
impairment and eventual blindness [3]. With

the increasing number of patients with diabe-
tes, the incidence of DR also continues to
increase, affecting more than 130 million peo-
ple worldwide [4]. DR can be divided into non-
proliferative and proliferative types, among
which proliferative diabetic retinopathy (PDR) is
the one with greater harm and increased treat-
ment difficulty [5]. Currently, pars plana vitrec-
tomy (PPV) is the first choice for the treatment
of PDR. It can remove the long-standing hema-
tocele in the vitreous cavity, block the pathway
of neovascularization, and restore the retina to
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a stable intraocular structure [6]. However, the
procedure will also cause some adverse com-
plications, such as retinal detachment (RD),
neovascular glaucoma and recurrent vitreous
hemorrhage, which undoubtedly delay the visu-
al recovery of patients and may increase surgi-
cal cost [7]. Therefore, it is necessary to find a
way to reduce the negative effects of PPV.

Vascular endothelial growth factor (VEGF) is a
highly specific vascular endothelial cell (VEC)
growth factor, that can regulate vascular per-
meability, extracellular matrix degeneration,
VEC growth, and angiogenesis [8]. Earlier
research has shown that the introduction of
anti-VEGF drugs as adjuvant therapy before sur-
gery can significantly reduce intraoperative
blood loss (IBL) and shorten the operation time
(OT), thus improving the surgical outcome [9].
Conbercept, a novel anti-VEGF drug, was app-
roved by China Food and Drug Administration
(CFDA) in 2013 to treat age-related macular
degeneration [10]. Use of Conbercept in PDR
patients after PPV is effective in accelerating
the recovery of vision and reducing non-clear-
ing vitreous hemorrhage (NCVH) [11]. However,
there is still a lack of systematic reports on the
application value and safety of preoperative
use of Conbercept in patients with severe PDR
undergoing PPV. At present, excessive inflam-
mation is considered to be an important factor
leading to PDR progression, in addition to
angiogenesis [12].

The purpose of this study was to explore the
application value of intravitreal injection of
Conbercept (IVC)-assisted PPV in patients with
severe PDR and its influence on serum inflam-
matory factors (IFs).

Materials and methods
Research participants

In this retrospective study, a total of 48 pa-
tients with severe PDR who underwent surgical
treatment in Chongging Aier Eye Hospital from
October 2019 to June 2021 were selected as
the research subjects. Among them, 22
patients receiving PPV alone were assigned to
the PPV group, and the remaining 26 patients
treated with IVC-assisted PPV were included in
the PPV+IVC group. Inclusion criteria: Patients
with PDR diagnosed by preoperative fundus
examination, ophthalmologic auxiliary examina-
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tion and intraoperative findings; Patients with
clinical DR staging of V-VI [13]; Patients with
monocular disease; Patients with provision of
the signed informed consent by patients or
their families. Exclusion criteria: Pregnant and
lactating patients; Patients with contraindica-
tions to surgery and/or drugs used; Patients
with heart, liver, lung and kidney dysfunction;
Patients with previous history of intraocular
surgery; Patients with glaucoma, corneal leu-
koplakia and other diseases that affect the
observation results; Patients with myopia,
amblyopia, strabismus and other diseases that
affect the research results; Patients with poor
blood glucose control; Patients with incom-
plete clinical data; Patients with prior use of
anti-VEGF drugs. This study conformed to the
Declaration of Helsinki and was approved by
the Institutional Ethics Committee of Chongqing
Aier Eye Hospital.

Treatment

IVC: Patients were treated with intraocular
drops of antibiotics before surgery. In the
supine position, the patient was routinely disin-
fected and covered with towels for intraocular
surgery, and the conjunctival sac was irrigat-
ed with povidone iodine after surface anesthe-
sia. The injection needle carried by Conbercept
Ophthalmic Injection (manufactured by Cheng-
du Kanghong Pharmaceutical Group Co., Ltd.,
SFDA Approval No. S20130012) was inserted
flatly into the flat part of the ciliary body, which
was 3.5 mm behind the superior temporal cor-
neal limbus, and 0.05 mL of the drug was
injected into the vitreous body. Sterile cotton
swabs were applied to press the puncture
opening during injection to avoid drug overflow.
Postoperative bleeding was observed, and
antibiotic eye drops were used to prevent
infection.

PPV: All patients in both groups completed pre-
operative ophthalmic examinations including
visual acuity (VA), slit-lamp microscope, gonios-
copy, ocular B-ultrasound, intraocular pressure
(IOP), and fluorescein angiography, and their
blood glucose was controlled to the normal
range before surgery (fasting blood glucose
<7 mmol/L, postprandial blood glucose <9.0
mmol/L). IVC was performed 3-5 days before
surgery. Topicamide eye drops were used to
dilate the pupil of the affected eye, and 20 g/L
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lidocaine and bupivacaine were mixed equally
for retrobulbar anesthesia. Cataract phaco-
emulsification and vitrectomy unit was used for
the operation. The conjunctiva about 4.0 mm
behind the corneal limbus was punctured
obliquely with a 23 G puncture knife, and the
trocar was placed into the flat part of the cili-
ary body to cut the vitreous body at the axis.
The range of resection was the central area,
the vitreous body at the base and the periph-
eral part. The cutting speed was controlled at
3,600-3,900 r/min and the negative pressure
was 360-400 mmHg. During the operation, vit-
reous hemorrhage was removed and a small
amount of triamcinolone acetonide was inject-
ed after vitreous detachment. If the patient’s
pre-retinal proliferative membrane was closely
connected to the optic disc or retina, blunt
separation of the adhesion between the two
was performed to release the retinal traction
and restore the retina. The 532 nm fundus
laser photocoagulation was performed exten-
sively in the retina, but not in the macular area
and superior and inferior temporal vascular
arches. After PPV, neovascularization hemor-
rhage or bleeding of the blood vessel wall
stump was treated by spontaneous coagula-
tion. In case of repeated bleeding, 23 G intra-
ocular bipolar electrocoagulation was used for
hemostasis. For severe retinal traction or reti-
nal degeneration or tear, silicone oil tampon-
ade (SOT) was performed after gas-liquid
exchange. The incision was closed after the
operation.

Outcome measures

The primary outcome measures were surgical
indicators, postoperative complications, best
corrected visual acuity (BCVA) assessed by the
standard visual acuity chart, central macular
thickness (CMT) and VA improvement. All other
indicators were secondary outcome measures.
The specific evaluation criteria are as follows.

Surgical indicators and postoperative compli-
cations were recorded. The former mainly in-
cluded OT, severe IBL, bipolar electrocoagula-
tion hemostasis, iatrogenic retinal breaks
(IRBs) and postoperative SOT, while the latter
mainly covered high 10P, NCVH, RD, subcon-
junctival hemorrhage (SCH) and endophthalmi-
tis (EO).
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Before and 3 months after operation, the BCVA
of patients was examined. The greater the
value, the better the VA. OSE-50000CT optical
coherence tomography was used to perform
linear horizontal and vertical scanning of the
macular fovea. The images were saved and
analyzed and measured with the built-in soft-
ware, and the CMT was recorded.

The VA improvement of patients was re-exam-
ined 3 months after surgery: Improved: the
postoperative VA improved by >2 lines com-
pared with that before operation. For patients
with manual VA before operation, the VA
improved to counting fingers or above. Stable:
the postoperative VA was relatively improved or
decreased by <1 line. Declined: the postopera-
tive VA decreased by >2 lines.

Patients’ quality of life (QoL) was assessed at 3
months after treatment using the SF-36 scale,
mainly from the aspects of cognitive, physical,
role and emotional functioning. Out of 100
points for each dimension, a higher score indi-
cated a better prognostic QoL.

From all patients, 0.5 mL aqueous humor (AH)
samples were collected when they were admit-
ted to the hospital for dilated fundus examina-
tion and when undergoing PPV. The samples
were centrifuged (1,630xg, 4°C) for 10 min,
and the supernatant was refrigerated at -70°C
until analysis. Additionally, 3 mL peripheral
venous blood was extracted from each patient
at admission and one month after surgery,
and centrifuged (1,000xg, 4°C) for 15 min. AH
levels of VEGF, placental growth factor (PIGF),
and basic fibroblast growth factor (bFGF), as
well as serum contents of tumor necrosis
factor-a (TNF-a), interleukin-6 (IL-6), and
interleukin-13  (IL-1B) by Enzyme Linked
Immunosorbent Assay (ELISA). VEGF, TNF-c,
IL-6 and IL-1B ELISA kits were purchased from
Wuhan Boster Biotech, and PIGF and bFGF
ELISA kits were ordered from Sigma, USA.

Statistical processing

Data processing and image rendering were
performed by SPSS 19.0 (Shanghai Yijun
Information Technology) and GraphPad Prism
7, respectively. The comparison of the count
data between two groups used the Chi-square
test. For measured data, independent samples
t-test was used for inter-group comparisons,
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Table 1. Comparison of general data between the two groups

Group PPV group (n=22) PPV+IVC group (n=26) X2/t P
Age (Y) 55.95+11.11 55.08+9.72 0.295 0.770
Male/female (n) 13/9 16/10 0.030 0.863
Course of diabetes mellitus (year) 5.95+1.84 5.15+1.76 1.560 0.126
Intraocular pressure (mmHg) 16.05+£2.78 15.27+2.38 1.127 0.266
Hypertension [n (%)] 8 (36.36) 11 (42.31) 0.176 0.675
BMI (kg/m?) 24.49+1.58 24.70+1.57 0.475 0.637
Note: BMI, body mass index.

Table 2. Comparison of surgical indicators

Group PPV group (n=22) PPV+IVC group (n=26) X2/t P
Operation time (min) 72.23+10.18 55.81+9.81 5.821 <0.001
Severe intraoperative blood loss [n (%)] 10 (45.45) 4 (15.38) 5.215 0.022
Bipolar electrocoagulation hemostasis [n (%)] 9 (40.91) 3(11.54) 5.483 0.019
latrogenic retinal breaks [n (%)] 5(22.73) 1(3.85) 3.884 0.049
Postoperative silicone oil tamponade [n (%)] 7 (31.82) 2 (7.69) 4553 0.033
Table 3. Comparison of complications

Group PPV group (n=22) PPV+IVC group (n=26) X2 P
High intraocular pressure [n (%)] 3(13.64) 3(11.54)

Non-clearing vitreous hemorrhage [n (%)] 5(22.73) 2 (7.69)

Retinal detachment [n (%)] 2 (9.09) 1(3.85)

Subconjunctival hemorrhage [n (%)] 3(13.64) 2 (7.69)

Endophthalmitis [n (%)] 2 (9.09) 0

Total incidence (%) 15 (68.18) 8 (30.77) 6.684 0.010

and paired T test was used for intra-group com-
parisons before and after treatment. The com-
parison of measured data between multiple
groups was performed by one-way analysis of
variance, followed by post-hoc Tukey HSD test
to verify the correctness of statistical values. A
significance level of P<0.05 was used in all
analyses.

Results
Comparison of general data

No significant difference was observed in gen-
eral data such as age, gender, diabetes course,
I0OP, hypertension and body mass index (BMI)
between the two groups (all P>0.05). See Table
1.

Comparison of surgical indicators

The operation was successfully completed in
all the enrolled patients. Compared to the PPV
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group, the OT of the PPV+IVC group was signifi-
cantly shorter, and the cases of severe IBL,
bipolar electrocoagulation hemostasis, IRBs,
and postoperative SOT were fewer (all P<0.05).
See Table 2.

Comparison of complications

By recording the complications, it was found
that there was no significant difference in the
incidence of common complications such as
high IOP, NCVH, RD, SCH and EO between the
two groups (all P>0.05). However, the overall
incidence of complications was significantly
lower in the PPV+IVC group compared with the
PPV group (P<0.05). See Table 3.

Comparison of BCVA and CMT

The BCVA and CMT were not significantly differ-
ent between the two arms before surgery (all
P>0.05). Postoperatively, BCVA increased and
CMT decreased in both arms, with more signifi-

Am J Transl Res 2022;14(2):1324-1331



Intravitreal conbercept for severe proliferative diabetic retinopathy

A @B PPV group B
3 PPV+IVC group

54

4 * 400
- * #
*
34 5 300
s
E 5 2004
] 100+
0- . - 0- r .

Figure 1. Comparison of best corrected visual acuity (BCVA) assessed by
the standard visual acuity chart and central macular thickness (CMT). A:
Comparison of BCVA between the two groups before and after surgery. B:
Comparison of CMT between the two groups before and after surgery. Note:
“P<0.05 vs before treatment within the group; #P<0.05 vs the PPV group.
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Table 4. Improvement of vision acuity

PPV gr PPV+IVC gr
Group (n:gzggjp (n=(2)6g)oup X2 P
Improved [n (%)] 10 (45.45) 20 (76.92) 5.035 0.025
Stable [n (%)] 11 (50.00) 6 (23.08) 3.776  0.052
Declined [n (%)] 1(4.55) 0 1.207 0.272

Table 5. Comparison of postoperative quality of life between two
groups

PPV group  PPV+IVC group

Group (n=22) (n=26) t P

Cognitive functioning  68.86+6.08 7796+7.74 4468 <0.001
Physical functioning 67.14+6.64 72.46+£5.19 3.115 0.003
Role functioning 70.7315.68 74.15+5.57 2.101 0.041

Emotional functioning 63.86+7.78 70.15+6.56 3.040 0.004

Comparison of AH levels of
VEGF, PIGF and bFGF

The AH levels of VEGF, PIGF,
and bFGF, detected by ELISA,
were not statistically different
between the two arms before
surgery (P>0.05). After sur-
gery, the AH levels of VEGF,
PIGF, and bFGF reduced sig-
nificantly in the PPV+IVC gro-
up (all P<0.05) while they
changed little in the PPV group
(all P>0.05). In addition, the
AH levels of VEGF, PIGF, and
bFGF were markedly lower in
the PPV+IVC group versus the
PPV group (all P<0.05). See
Figure 2.

Comparison of serum IFs

The serum levels of TNF-«,
IL-6, and IL-1B3, measured by
ELISA, were not significantly
different between the two
arms before surgery (all
P>0.05). Postoperatively, the
serum levels of TNF-«, IL-6,
and IL-1B reduced markedly in
both arms (all P<0.05), with
lower values in the PPV+IVC
group compared to the PPV
group (all P<0.05). See Figure
3.

Discussion

cant alterations in the PPV+IVC group (all
P<0.05). See Figure 1.

VA improvement

Three months after operation, the VA improve-
ment rate in the PPV+IVC group was 76.92%,
which was significantly higher than that of
45.45% in the PPV group (P<0.05). See Table 4.

QoL

The evaluation of postoperative QoL showed
that the scores of cognitive, physical, role and
emotional functioning in the PPV+IVC group
were significantly higher than those of the PPV
group (P<0.05). See Table 5.
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This study investigated the application value
and safety of preoperative use of Conbercept
in PDR patients undergoing PPV. The results
indicated that preoperative IVC in PDR patien-
ts undergoing PPV could shorten the OT, and
reduce the incidence of severe IBL, bipolar
electrocoagulation hemostasis, IRBs, SOT, and
overall complications. Moreover, it could pro-
mote visual recovery, reduce inflammation, and
improve the QoL of patients.

Previous clinical experience showed that PPV
was difficult due to intraoperative bleeding,
possibly because: 1) Hemorrhage makes it dif-
ficult to stratify and divide fibrovascular tissue,
which increases the risk of IRBs [14]; 2)
Uncontrolled bleeding during surgery may lead
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Figure 2. Comparison of vascular endothelial growth factor (VEGF), placental growth factor (PIGF), and basic fibro-
blast growth factor (bFGF) levels in aqueous humor. A: Comparison of VEGF levels in aqueous humor. B: Comparison
of PIGF levels in room water. C: Comparison of bFGF levels in aqueous humor. Note: “P<0.05 vs before treatment
within the group; #P<0.05 vs the PPV group.
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Figure 3. Comparison of serum levels of tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), and interleukin-13 (IL-
1B). A: Comparison of TNF-a levels in serum. B: Comparison of IL-6 levels in serum. C: Comparison of IL-1( levels in

serum. Note: “P<0.05 vs before treatment within the group; #P<0.05 vs the PPV group.

to loss of the surgical field and prolonged OT,
thus increasing the probability of postoperative
complications [15]. At present, many studies
have shown that pre-use of anti-VEGF drugs
can induce retinal neovascularization to sub-
side and reduce intraoperative bleeding, the-
reby improving the maneuverability and visibili-
ty during surgery [16, 17]. As a new generation
of anti-VEGF drugs, the affinity of Conbercept
for VEGF is 50 times that of bevacizumab and
30 times that of Rezumab [18]. This study
found that, compared to the PPV group, the OT
of the PPV+IVC group was significantly shorter,
with fewer patients suffering from severe IBL,
bipolar electrocoagulation hemostasis, IRBs,
and SOT. In addition, the overall incidence of
complications was obviously lower in the
PPV+IVC group. This shows that IVC can pro-
mote the smooth progress of PPV and reduce
postoperative complications.
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PLGF, a member of the VEGF family, can regu-
late endothelial cell activity, stimulate angio-
genesis, and change vascular permeability
[19]. BFGF is a growth factor with mitogen and
antigenic activities that can accelerate endo-
thelial cell proliferation and VEGF production
[20]. The results of this study showed that, the
PPV+IVC group had decreased intraoperative
AH levels of VEGF, PIGF, and bFGF, reduced
postoperative CMT, and improved postopera-
tive BCVA and VA compared to the PPV group,
with a significantly better QoL. This shows that
IVC-assisted PPV can effectively improve the VA
of patients, and is related to the reduction of
VEGF, PIGF and bFGF, angiogenesis regression,
and vascular permeability by Conbercept.

In addition to angiogenesis, inflammation is
also considered as a key feature of PDR and
interacts with angiogenesis in the pathogene-
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sis of PDR [21]. TNF-q, IL-6 and IL-1]3 are three
proinflammatory factors that are excessively
elevated in PDR patients [22]. TNF-a can in-
duce the connection between retinal pigment
epithelial cells and VECs, destroy the blood-
retinal barrier, and promote the transformation
of the retina from a non-proliferative state to
neovascularization, thus aggravating visual
impairment [23]. IL-6 is a common pro-inflam-
matory cytokine that can increase vascular
permeability and angiogenesis by inducing
VEGF expression [24]. IL-13 can cause the infil-
tration and diffusion of serum proteins and red
blood cells into the vitreous, as well as the
migration of multinucleated cells and mono-
cytes out of blood vessels, resulting in local
exudation, edema, inflammation, widening of
vascular endothelial gap, and destruction of
blood-retinal barrier [25]. Previously, it is
shown that intravitreal injection of ranibizumab
(an anti-VEGF drug) can reduce the levels of
various pro-inflammatory factors such as IL-1j3,
interferon-y (IFN-y), IFN-y inducible protein 10
(IP-10), and TNF-a in the serum of patients
with diabetic macular edema [26]. This study
identified statistically reduced postoperative
serum TNF-¢, IL-6, and IL-1p3 levels in both
arms, especially in the PPV+IVC group, indicat-
ing that the preoperative use of Conbercept in
PDR patients undergoing PPV can effectively
alleviate inflammation. The reason may be that
the regression of retinal neovascularization
induced by Conbercept and the interaction
between angiogenesis and inflammation led to
decreased levels of TNF-q, IL-6, IL-13 and other
IFs.

This study demonstrated multiple benefits of
preoperative use of Compaxerib in PDR pa-
tients undergoing PPV, but some limitations
remain. First, due to the small number of sub-
jects included, it is inevitable that there will be
selection bias or measurement bias that may
weaken the relative reliability of our research
results. Second, we did not obtain the AH sam-
ples of patients after operation due to their
unwillingness, so we were unable to detect the
changes in VEGF, PIGF, and bFGF levels in the
AH after operation.

To sum up, preoperative use of Conbercept in
PDR patients undergoing PPV contributes to
smooth operation, reduced postoperative com-
plications, accelerated visual recovery, and
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alleviated inflammation in patients, and is rec-
ommended for clinical application.
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