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ABSTRACT

Introduction: This study aimed to evaluate the
effect of pre-operative versus pre-operative plus
post-operative intravitreal conbercept (IVC)
injection on severe proliferative diabetic
retinopathy (PDR).
Methods: This was a prospective, comparative
and randomised study. A total of 84 patients
who underwent vitrectomy for severe PDR were
included in this study. Patients were randomly
divided into control (41 eyes) and experiment
(43 eyes) groups. Patients in the experiment
group received adjunctive pre-operative and
post-operative IVC injection, whereas patients
in the control group only received pre-operative
IVC injection. The incidence of post-operative
vitreous haemorrhage (POVH), best-corrected
visual acuity (BCVA) and central retinal thick-
ness (CRT) were determined.
Results: The incidence of early POVH was sig-
nificantly different between the two groups, but
no significant difference was observed between

groups at 3 and 6 months. In the experiment
group, the BCVA was significantly improved
1 month after surgery when compared with the
control group (p 0.019). There was no marked
difference in the mean post-operative BCVA at 3
and 6 months between groups (p 0.063 and
0.082). CRT was significantly lower in the
experiment group than in the control group at 1
and 3 months after surgery (p 0.037 and 0.041),
but there was no significant difference at
6 months (p 0.894).
Conclusion: Additional IVC injected at the end
of surgery improves the POVH and BCVA at the
early stage after surgery in severe PDR, but this
benefit is absent at 6 months. Further studies
are needed to investigate the effect of IVC at the
end of vitrectomy.
Trial Registration: chictr.org.cn identifier:
ChiCTR2200060735. Retrospectively registered,
register date: 9 June 2022.

Keywords: Diabetic retinopathy; Vitreous
haemorrhage; Conbercept; Central retinal
thickness

H. Li � Y. Niu � A. Rong � Y. Bi � W. Xu
Department of Ophthalmology, Tongji Hospital,
School of Medicine, Tongji University, 389 Xincun
Road, Shanghai 200065, China

H. Cui (&)
Department of Ophthalmology, Shanghai East
Hospital, School of Medicine, Tongji University, 150
Jimo Road, Shanghai 200120, China
e-mail: hongpingcui@126.com

Ophthalmol Ther (2023) 12:1173–1180

https://doi.org/10.1007/s40123-023-00664-6

http://crossmark.crossref.org/dialog/?doi=10.1007/s40123-023-00664-6&amp;domain=pdf
https://doi.org/10.1007/s40123-023-00664-6


Key Summary Points

This study investigated the effects of pre-
operative and post-operative IVC on
severe PDR.

The adjunctive use of pre-operative and
post-operative IVC is a safe and effective
method.

The adjunctive use of pre-operative and
post-operative IVC can reduce early POVH
recurrence and improve visual acuity
quickly.

Further studies are needed to investigate
the effect of IVC at the end of vitrectomy.

INTRODUCTION

Proliferative diabetic retinopathy (PDR) is an
advanced stage of diabetic retinopathy (DR),
which can lead to neovascular glaucoma, vitre-
ous haemorrhage (VH), fibrovascular prolifera-
tion and tractional retinal detachment (TRD),
eventually resulting in severe vision loss [1].
Although vitrectomy surgery has contributed
significantly to the successful treatment of PDR,
its effectiveness should be further improved.
Recurrent non-clearing post-operative VH
(POVH) after pars plana vitrectomy (PPV) is a
major adverse event [2]. Some studies have
reported that the incidence of POVH is 15–75%
[3]. The non-clearing POVH not only affects
patients vision acuity, but also hinders retina
examination, which may delay treatments such
as photocoagulation [2, 4].

Conbercept (Chengdu Kanghong Biotech
Co., Ltd., Sichuan, China) is an anti-vascular
endothelial growth factor (VEGF) agent that has
been approved by the China Food and Drug
Administration for the treatment of age-related
macular degeneration and macular oedema
[5–8]. Recently, numerous studies have focused
on the adjunctive use of conbercept in vitrec-
tomy to reduce POVH for severe DR [9, 10].

Some studies have reported that pre-operative
intravitreal conbercept (IVC) injection is effec-
tive to reduce the incidence of pre-operative
and post-operative haemorrhage, shorten the
mean operation time and improve the best-
corrected visual acuity (BCVA) [11, 12]. How-
ever, the incidence of post-operative complica-
tions, such as VH, is still high [13]. This may be
explained as anti-VEGF drugs are removed fol-
lowing vitrectomy in PPV, and simultaneously,
PPV increases VEGF expression in response to
surgical trauma and inflammation [14, 15].
Therefore, an additional injection of conbercept
after vitrectomy may be needed. Some studies
have reported that IVC, or intravitreal beva-
cizumab (IVB), after vitrectomy can improve
BCVA and reduce POVH recurrence [16–18]. We
hypothesised that a lower level of anti-VEGF
drug and a high level of VEGF after surgery may
contribute to the POVH recurrence, and pre-
operative and post-operative intravitreal injec-
tion of conbercept may be effective to prevent
POVH.

This study aimed to investigate the role of
pre-operative and post-operative IVC injection
in preventing POVH in patients undergoing
vitrectomy for severe PDR.

METHODS

This was a prospective, randomised clinical
trial. The study was conducted according to the
Declaration of Helsinki and approved by the
Ethics Committee of Tongji Hospital, Tongji
University. All patients provided informed
consent before surgery. This study was regis-
tered in the Chinese Clinical Trial Registry.

Randomisation was carried out using com-
puter-generated random number table. A total
of 86 eyes from 86 patients who received vit-
rectomy for severe PDR were included in the
study. Only one eye of each patient was inclu-
ded in the study. Patients with the indications
for PPV, including non-clearing VH and
fibrovascular proliferation without TRD, were
enrolled. The exclusion criteria included a his-
tory of PPV, intra-operative use of C3F8 or sili-
con oil, history of macular-involved TRD,
history of intravitreal injection of any anti-
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VEGF drug within 3 months, ocular disease
other than DR and uncontrolled hypertension.

Before surgery, all patients underwent BCVA
measurement, slit-lamp biomicroscopy,
intraocular pressure (IOP) examination, fundus
examination and eye ultrasonography. Visual
acuity was converted to logarithm of the mini-
mum angle of resolution (LogMAR) for analysis,
‘counting fingers’ was defined as 2.0 LogMAR
and ‘hand motion’ was defined as 3.0 LogMAR
[19, 20]. All patients received an IVC (conber-
cept, 10 mg/0.05 ml) injection before surgery
(3–5 days before surgery). Then, a standard
three-port 25-gauge trans-conjunctival vitrec-
tomy was performed under local anaesthesia.
The surgical procedures were performed by the
same surgeon using the 25-gauge vitrectomy
system (constellation surgical system, Alcon
Surgical Inc., Fort Worth, TX). The maximum
removal of the vitreous body was achieved by
using a wide-angle visualisation system and
pressing on the peripheral sclera. Triamci-
nolone acetonide was used to visualise the vit-
reous body, which was completely removed
from the vitreous cavity after vitrectomy.
Fibrovascular tissues were peeled and dissected,
internal diathermy was applied if necessary and
pan-retinal photocoagulation was performed in
every patient. The IOP reduced at the end of
surgery to ensure that any potential bleeding
sites were identified and blocked. The leaking
sclerotomy sites were sutured to prevent post-
operative hypotony. At the end of surgery,
patients in the experiment group received IVC
(conbercept, 10 mg/0.05 ml) injection through
the pars plana and patients in the control group
did not receive IVC injection.

All patients were examined 1 day, 1 week,
1 month, 3 months and 6 months after surgery.
At each post-operative visit, examinations of
BCVA, IOP, optical coherence tomography,
ultrasonography and colour fundus photogra-
phy were performed. The VH severity was gra-
ded by indirect ophthalmoscopic fundus
examination according to the grading system
(Table 1). Early POVH was defined as VH
occurring between 1 week and 1 month after
surgery, and delayed POVH was defined as VH
occurring between 1 and 6 months after
surgery.

Data analysis was performed using the SPSS
software package (version 23.0). Data are pre-
sented as mean ± standard deviation (SD).
Intergroup differences were assessed using a t-
test, Pearson chi-square test, chi-square test or
Fisher’s exact test. After normal distribution
test, one-way analysis of variance was used for
data with normal distribution, and
Kruskal–Wallis test was used for data without
normal distribution. A value of p\0.05 was
considered statistically significant.

RESULTS

A total of 86 eyes of 86 patients were included in
this study, with 2 eyes being excluded. The two
eyes underwent silicone oil tamponade because
of retinal detachment after surgery. Thus, 84
eyes of 84 patients were included for final
analysis. They all had IVC injection 3–5 days
before surgery. Patients in the control group (41
eyes) did not receive an additional IVC injec-
tion at the end of the surgery, whereas patients
in the experiment group (43 eyes) received a
second IVC injection at the end of surgery.
Table 2 presents the demographics of patients
in two groups. Results showed that there were
no marked differences in the age, sex, disease,

Table 1 VH grading system

Descriptions Grade

No VH 0

Mild VH with visible fundus details but with

difficulty evaluating the retinal nerve fibre layer

or small vessels

1

Moderate VH with visible optic disc and large

vessels

2

Severe VH with faint fundus reflex, only optic

disc visible

3

Very severe VH with no fundus reflex and no

view of the fundus

4

VH vitreous haemorrhage

Ophthalmol Ther (2023) 12:1173–1180 1175



lens status, pre-operative BCVA and systemic
disease status between both groups.

The incidence of early POVH was 19.5% and
9.3% in the control group and experiment
group, respectively, showing significant differ-
ence between groups (p 0.046). The incidence of
delayed POVH was similar between groups
(p 0.710) (Table 3).

In both groups, the BCVA was improved
within 6 months (Table 3). The mean post-

operative BCVA increased significantly from
1.37 ± 0.34 at baseline to 0.39 ± 0.13 at
6 months in the control group (p\0.001). The
mean post-operative BCVA increased signifi-
cantly from 1.41 ± 0.41 at baseline to
0.34 ± 0.16 at 6 months in the experiment
group (p\0.001). The mean post-operative
BCVA at 1 month was 0.71 ± 0.15 LogMAR in
the control group and 0.57 ± 0.11 LogMAR in
the experiment group, showing significant dif-
ference between groups (p = 0.019). However,
the mean post-operative BCVA at 3 and
6 months was comparable between two groups
(p = 0.063 and 0.082).

Central retinal thickness (CRT) significantly
decreased at 6 months compared with that at
1 month in both groups (Table 3). The CRT was
significantly different between two groups at

Table 2 Clinical characteristics of patients in two groups

Control
group

Experiment
group

p value

Number of eyes 41 43

Gender

Male 19 (46.3%) 20 (46.5%) 0.095

Female 22 (53.7%) 23 (53.5%)

Age 56.3 ± 13.8 53.1 ± 11.9 0.135

Type of DM

IDDM 11 (26.8%) 14 (32.6%) 0.566

NIDDM 30 (73.2%) 29 (67.4%)

BCVA (LogMAR) 1.37 ± 0.34 1.41 ± 0.41 0.071

Lens status

Phakic 35 (85.4%) 34 (79.1%) 0.451

Aphakic/

pseudophakic

6 (14.6%) 9 (20.9%)

Duration of DM

(years)

21.1 ± 11.5 20.8 ± 12.7 0.386

IOP (mmHg) 15.1 ± 3.8 16.2 ± 3.2 0.092

Surgical indication

VH 11 (26.8%) 13 (30.2%) 0.887

Fibrovascular

proliferation

9 (22.0%) 11 (25.6%)

Both 21 (51.2%) 19 (44.2%)

DM diabetes mellitus, IDDM insulin-dependent diabetes
mellitus, NIDDM non-insulin-dependent diabetes melli-
tus, BCVA best-corrected visual acuity, IOP intra-ocular
pressure, VH vitreous haemorrhage

Table 3 POVH, BCVA (LogMAR) and CRT after
surgery

Control
group

Experiment
group

p value

POVH

Early POVH 8 (19.5%) 4 (9.3%) 0.046

1 month 8 (19.5%) 4 (9.3%) 0.046

Late POVH 2 (4.9%) 3 (7.0%) 0.710

3 months 1 (2.4%) 1 (2.3%) 0.971

6 months 1 (2.4%) 2 (4.7%) 0.695

BCVA

(LogMAR)

1 month 0.71 ± 0.15 0.57 ± 0.11 0.019

3 months 0.62 ± 0.26 0.50 ± 0.19 0.063

6 months 0.39 ± 0.13 0.34 ± 0.16 0.820

CRT (lm)

1 month 301.5 ± 81.3 289.2 ± 71.5 0.037

3 months 263.6 ± 80.7 240.8 ± 70.3 0.041

6 months 239.3 ± 73.9 237.1 ± 68.7 0.894

POVH post-operative vitreous haemorrhage, BCVA best-
corrected visual acuity, CRT central retinal thickness
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1 month and 3 months (p 0.037 and 0.041),
whereas no marked difference was observed at
6 months (p 0.894).

DISCUSSION

This study compared the effect of pre-operative
and post-operative IVC injection with that of a
single pre-operative IVC injection. Our results
showed that adjunctive use of pre-operative and
post-operative IVC for severe PDR achieved
thinner CRT, low incidence of POVH and better
BCVA at the early stage after surgery. However,
the outcomes at 6 months were comparable to
those after a single IVC before surgery.

POVH is a severe complication of PPV in
patients with PDR, and its treatment is still a
challenge in clinical practice [4]. POVH may
occur at any time after surgery [13]. POVH may
become recurrent despite a successful vitrec-
tomy [21]. The causes of POVH are complex,
including the fibrovascular proliferation at the
sclerotomy site and the retraction of fibrovas-
cular tissue remnants [13].

VEGF is an important angiogenic factor and
is involved in the proliferation of DR [22].
Nevertheless, many studies have reported that
the VEGF expression increases in patients with
DR who receive ocular surgery, which may be
ascribed to the surgical trauma [23, 24]. Patel
et al. reported an increase of VEGF expression in
the aqueous humour of patients with DR
undergoing phacoemulsification [14]. Funatsu
et al. [25] found that high VEGF expression in
the vitreous fluid was a significant risk factor for
the progression and outcome of PDR after vit-
reous surgery. VEGF induced by surgery can
cause some complications such as iris neovas-
cularisation and fibrovascular proliferation,
leading to POVH.

Since IVC or IVB injection can diminish the
VEGF level in the eye, some studies have
reported that anti-VEGF therapy pre-operatively
as an adjunct to vitrectomy for severe PDR can
significantly reduce the incidence of POVH
[17, 26, 27]. However, other studies show that
anti-VEGF therapy cannot prevent POVH
[28–30]. Of note, almost all studies confirm that
pre-operative intravitreal anti-VEGF injection

makes surgery easier and can shorten the oper-
ation time and reduce post-operative bleeding
[31, 32].

The half-life of conbercept in the vitreous
body is about 4–5 days in rabbit and monkey
eyes [5, 33]. Pre-operative intravitreal anti-VEGF
injection is not effective to prevent POVH,
which may be explained as follows: the anti-
VEGF drug is removed during PPV, which limits
the anti-angiogenic effect. Therefore, a second
IVC injection at the end of the operation may
prolong the anti-angiogenic effect and inhibit
VEGF elevation and neovascularisation. The
main cause of early POVH is the bleeding of
scleral incision sites and fibrovascular tissue
remnants [24, 34]. VEGF inhibition can inhibit
the regression of neovascularisation, which was
supported by our findings: additional IVC
injection at the end of vitrectomy decreased the
incidence of early POVH, especially within
1 week. However, the pharmacokinetics of
intravitreal drugs in the vitrectomised eyes are
different from that in normal eyes. The clear-
ance rate in the normal eyes is about three times
that in the non-vitrectomised eyes [35]. The
anti-VEGF drugs may exert anti-angiogenic
effect during the early post-operative period,
and they are insufficient to exert long term
inhibitory effects on POVH as demonstrated by
the absence of significant difference between
groups at 6 months.

Our results showed that patients who
received IVC injection at the end of surgery had
better BCVA at the early post-operative visit,
which may be related to the decreased macular
oedema, because macular oedema can signifi-
cantly affect visual acuity [36–38]. In this study,
CRT was measured post-operatively. CRT
decreased gradually in both groups. IVC injec-
tion at the end of surgery significantly reduced
CRT at the early post-operative visit.

However, this study had several limitations.
First, the sample size was relatively small. Sec-
ond, the follow-up duration was short. There-
fore, more studies are needed to confirm the
effect of IVC at the end of vitrectomy.
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CONCLUSIONS

In conclusion, this study investigates the effects
of pre-operative and post-operative IVC on the
severe PDR. Our results indicate that the
adjunctive use of pre-operative and post-opera-
tive IVC is a safe and effective method. It can
reduce early POVH recurrence and improve
visual acuity quickly. Further studies are needed
to investigate the effect of IVC at the end of
vitrectomy.
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