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Abstract
● AIM: To assess the clinical efficacy and safety of 
combining panretinal photocoagulation (PRP) with 
intravitreal conbercept (IVC) injections for patients with high-
risk proliferative diabetic retinopathy (HR-PDR) complicated 
by mild or moderate vitreous hemorrhage (VH), with or 
without diabetic macular edema (DME).
● METHODS: Patients diagnosed with VH with/without 
DME secondary to HR-PDR and received PRP combined 
with IVC injections were recruited in this retrospective study. 
Upon establishing the patient’s diagnosis, an initial IVC was 
performed, followed by prompt administration of PRP. In 
cases who significant bleeding persisted and impeded the 
laser operation, IVC was sustained before supplementing 
with PRP. Following the completion of PRP, patients were 
meticulously monitored for a minimum of six months. Laser 
therapy and IVC injections were judiciously adjusted based 
on fundus fluorescein angiography (FFA) results. Therapeutic 
effect and the incidence of adverse events were observed.
● RESULTS: Out of 42 patients (74 eyes), 29 were male 
and 13 were female, with a mean age of 59.17±12.74y 
(33-84y). The diabetic history was between 1wk and 26y, 
and the interval between the onset of visual symptoms and 
diagnosis of HR-PDR was 1wk-1y. The affected eye received 
2.59±1.87 (1-10) IVC injections and underwent 5.5±1.02 

(4-8) sessions of PRP. Of these, 68 eyes received PRP 
following 1 IVC injection, 5 eyes after 2 IVC injections, and 
1 eye after 3 IVC injections. Complete absorption of VH was 
observed in all 74 eyes 5-50wk after initial treatment, with 
resolution of DME in 51 eyes 3-48wk after initial treatment. 
A newly developed epiretinal membrane was noted in one 
eye. Visual acuity significantly improved in 25 eyes. No 
complications such as glaucoma, retinal detachment, or 
endophthalmitis were reported.
● CONCLUSION: The study suggests that the combination 
of PRP with IVC injections is an effective and safe modality 
for treating diabetic VH in patients with HR-PDR.
● KEYWORDS: conbercept; panretinal photocoagulation; 
high-risk proliferative diabetic retinopathy; vitreous 
hemorrhage
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INTRODUCTION

C ontemporarily, diabetic retinopathy (DR) has been the 
primary cause of preventable blindness among middle-

aged adults[1-5]. The global prevalence of DR is estimated at 
22.27% within the diabetic population[6-10]. Timely diagnosis 
and intervention in DR, coupled with efforts to mitigate the 
incidence and advancement of high-risk proliferative diabetic 
retinopathy (HR-PDR), are pivotal in reducing the prevalence 
of blindness[11-14]. Key modalities for DR treatment encompass 
laser photocoagulation, pharmaceutical interventions, and pars 
plana vitrectomy (PPV)[5,15-16].
Nowadays, panretinal photocoagulation (PRP) is still the 
standard treatment for PDR[17-19]. PRP exerts its therapeutic 
effect by reducing oxygen demand in the retina, thus 
preventing the development of neovascularization (NV). 
Additionally, it diminishes the level of vascular endothelial 
growth factor (VEGF), inducing the regression of retinal 
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NV, alleviating retinal edema, and subsequently impeding 
the progression of vision loss[20]. Concurrently, the advent of 
anti-VEGF drugs has revolutionized the management of DR 
by directly targeting its pathogenic mechanisms. At present, 
intravitreal injection of anti-VEGF agents is predominantly 
employed to enhance patients’ visual outcomes and establish 
conditions conducive to delaying disease progression[21-23]. 
A notable advancement in this domain is conbercept, a new 
generation of anti-VEGF drug independently developed in 
China[24-26]. This multi-target VEGF receptor, generated through 
the hamster ovary cell expression system, effectively inhibits 
the proliferation, angiogenesis, and vascular endothelial cell 
leakage by blocking the signaling pathway of VEGF family 
receptors. Consequently, conbercept has garnered widespread 
usage in the treatment of DR in China.
At present, doctors tend to lean towards PPV as the preferred 
option for HR-PDR patients presenting with vitreous 
hemorrhage (VH)[16,27-28]. Although PPV can preserve some 
degree of vision, it is accompanied by risks, being a procedure 
that is both invasive and costly. Moreover, there remains a 
possibility of post-operative complications, including recurrent 
VH, the formation of proliferative membranes, and retinal 
detachment. The choice of tamponade, whether silicone oil or 
gas, can give rise to further complexities, potentially leading 
to complications such as cataract, secondary glaucoma, and 
endophthalmitis. Additionally, following PPV, alterations to 
the original structure of the vitreous cavity may heighten the 
complexity and risk associated with subsequent surgeries 
involving adjacent tissues, such as cataract surgery[29-32]. 
For patients navigating these considerations, the question 
arises: can we achieve the objective of halting the disease’s 
progression through the combined approach of PRP and 
intravitreal conbercept (IVC) injections?
Currently, there are numerous studies on the combination of 
PRP with intravitreal injections of anti-VEGF for treating 
PDR. However, the majority of research focuses on patients 
with severe non-proliferative DR, early-stage PDR, or diabetic 
macular edema (DME)[33-36]. HR-PDR patients, particularly 
those with VH who meet the criteria for PPV surgery, have 
been seldom explored in the literature[27,37-38]. To address 
this gap, we conducted a retrospective study to assess the 
therapeutic efficacy of combining PRP with IVC in HR-PDR 
patients experiencing VH.
SUBJECTS AND METHODS
Ethical Approval  This retrospective study was conducted in 
accordance with the Tenets of the Helsinki Declaration and 
was approved by the Ethics Committee of the First Affiliated 
Hospital of Soochow University [No.(2022)436]. Written 
informed consent was obtained from all patients included in 
the study.

Study Design and Participants  Participants in this study 
were treatment-naive HR-PDR patients complicated by mild 
or moderate VH with or without DME, who were diagnosed 
and treated at the Department of Ophthalmology, the First 
Affiliated Hospital of Soochow University, between January 
2021 and June 2022.
According to its severity, PDR can be divided into early-
stage PDR and HR-PDR. High-risk characteristics, as per the 
standard formulated by the Diabetic Retinopathy Study Group 
in the United States[39], include: 1) presence of moderate to 
severe NV on the disc (NVDs) with 1/4-1/3 disc area in size 
or larger; 2) less extensive NVD, if vitreous or pre-retinal 
hemorrhage is present; 3) NV of elsewhere (NVE) ≥1/2 disc 
area, if vitreous or pre-retinal hemorrhage is present. In this 
study, we utilized a semi-quantitative classification of VH: mild 
amount, the bleeding is limited to 55° in fundus photography 
with mydriasis mode; moderate amount-the bleeding is more 
than one 55° but less than two 55°.
Inclusion criteria: 1) Patients with type 2 diabetes mellitus 
(DM) under stable treatment during the study, aged 18y or 
older, with no significant underlying systemic diseases (such 
as impaired renal function, severe cardiac disease, etc.); 2) 
fluorescein angiography (FFA) confirming HR-PDR, combined 
with mild or moderate VH as mentioned earlier, with or 
without DME, and sufficient media clarity to perform laser 
treatment; 3) absence of severe media opacities; 4) individuals 
who are unwilling to undergo PPV.
Exclusion criteria: 1) presence of retinal vascular occlusion, 
age-related macular degeneration, retinal angioma, uveitis, 
glaucoma, optic neuropathy, or other ocular diseases that can 
lead to VH and/or affect vision; 2) previous treatment with 
PRP, anti-VEGF agents, or corticosteroids before this visit; 3) 
presence of vitreous macular traction; 4) presence of patients 
with severe or extensive VH, and traction retinal detachment 
need to be performed with vitrectomy. 
Methods  All participants in the study had undergone a 
complete ophthalmological examination before treatment, 
which included measurements of best-corrected visual 
acuity (BCVA) with logMAR chart, intraocular pressure, 
biomicroscopy, dilated fundoscopy, optical coherence 
tomography (OCT), fundus photography, B-scan, and FFA. 
Systemic investigation included a history of DM, fasting blood 
sugar, glycated hemoglobin (HbA1c), blood pressure, serum 
lipid profile, and renal function tests.
As soon as the patient’s diagnosis was established, one IVC 
injection was administered, followed by PRP as promptly 
as possible. If significant bleeding still affected the laser 
operation, IVC was continued, and then supplemented with 
PRP. Following the completion of PRP, patients were followed 
up for at least 6mo. BCVA, fundus photography, and OCT 
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were reviewed at each follow-up. FFA was reviewed 3mo after 
the initial IVC, and subsequently during follow-ups based 
on retinal conditions. Laser therapy was timely administered 
based on FFA results. The observation period ranged from 0.5 
to 1.5y. The treatment endpoint was defined as stable condition, 
absorption of VH, and absence of new non-perfusion areas 
(NPAs) and NV as indicated in FFA. Criteria for evaluating 
changes in vision were as follows: 1) Vision improvement: an 
increase in vision by 2 lines or more. 2) Vision unchanged: 
maintenance or minimal change in visual acuity. 3) Vision 
loss: a decrease in vision by more than 2 lines. At the end of 
treatment, an improvement in BCVA of 2 lines or more was 
considered the criterion for effective treatment.
Intravitreal Conbercept Injection  Levofloxacin eye drops 
(Yangzijiang Pharmaceutical Group Co., Ltd., China, approval 
number: H20203092) were administered to both eyes four 
times a day, commencing three days prior to the IVC injection. 
During the procedure, the patient was positioned supine and 
fully anesthetized using proparacaine hydrochloride eye drops 
(s.a.ALCON-COUVREUR n.v, USA; approval number: 
HJ20160133). The conjunctival sac was cleansed with 5% 
povidone iodine, and the needle was inserted vertically at a 
distance of 3.50 to 4.0 mm from the limbus, avoiding the 3 
and 9 o’clock positions. Subsequently, 0.05 mL (0.5 mg) of 
conbercept (Chengdu Kanghong Biotechnology Co., Ltd., 
China, approval number: S20130012) was gently injected into 
the vitreous cavity. At the conclusion of the procedure, light 
sensation was detected in the operative eye. Levofloxacin eye 
drops were then administered for an additional five days.
Panretinal Photocoagulation  After the IVC injection, patients 
received their initial session of PRP one week later. Prior 
to the procedure, compound tropicamide eye drops (Santen 
Pharmaceutical Co., Ltd., Japan; approval number: J20180051) 
were administered to fully dilate pupils, and topical anesthesia 
was achieved using proparacaine hydrochloride eye drops. The 
Zeiss multi-wavelength ophthalmic laser therapeutic instrument 
(VISULAS Trion, Germany) was selected for the laser 
treatment, primarily employing a 561 nm wavelength. In cases 
of severe VH, cataract, or preretinal hemorrhage, the wavelength 
was adjusted to 659 nm. PRP settings were as follows: exposure 
time ranged from 180-220ms, energy parameter was set 
between 180-300 mW, spot diameter varied from 200-300 μm, 
and a spacing between spots was maintained. A total of 1500-
2500 laser spots were applied with the objective of achieving 
gray-white lesions. The photocoagulation range encompassed 
the upper and lower sides delimited by the vascular arch. The 
nasal side extended 1 optic disc diameter (PD) away from the 
optic disc, while the temporal side reached 2 PD away from the 
fovea macula, extending forward beyond the equator towards 
the far peripheral region. Photocoagulation commenced in 

the unobstructed segment of the VH, with a preference for 
photocoagulation around the retinal proliferative lesions. Focal 
photocoagulation was applied in the NPAs identified by FFA. 
PRP was concluded in four or more sessions, with an interval 
of at least one week between sessions. All procedures were 
conducted by a skilled ophthalmologist. FFA was reviewed 
three months post laser photocoagulation, and if NPAs or NVs 
were detected, retreatment was initiated.
RESULTS
In this study, 42 patients (74 eyes) with HR-PDR complicated 
by mild or moderate VH, with or without DME, were recruited 
(Table 1). Among them, there were 29 males with 53 affected 
eyes, 13 females with 21 affected eyes, 10 patients with one 
eye affected, and 32 patients with both eyes affected, with 
a mean age of 59.17±12.74y (ranging from 33 to 84y). The 
diabetic history was between 1wk and 26y, and the interval 
between the onset of visual symptoms and the diagnosis of 
HR-PDR was 1wk to 1y. Among the participants, 15 patients 
had stable blood glucose control before the study, while 27 
patients had unstable blood glucose control, including 28 
patients with hypertension and/or hyperlipidemia. During the 
first visit, VH with DME was observed in 71 eyes, and VH 
with epiretinal membrane (ERM) was observed in 30 eyes. The 
logMAR BCVA at the initial visit ranged from 2.3 to 0.2 for 
those with DME and from 0.2 to 1.0 for those without DME. 
Throughout the entire study period, none of the patients 
encountered significant complications such as glaucoma, 
retinal detachment, or endophthalmitis. Each affected eye 
received 2.59±1.87 (1 to 10) IVC injections and underwent 
5.5±1.02 (4 to 8) sessions of laser photocoagulation (Table 1). 
Sixty-eight eyes were treated with laser photocoagulation after 
receiving 1 injection of IVC, 5 eyes were treated with laser 
after receiving 2 injections of IVC, and 1 eye was treated with 
laser after receiving 3 injections of conbercept.
By the end of the follow-up, VH was absorbed in all 74 eyes 
(post-initial treatment for 5 to 50wk), DME subsided in 51 
eyes (post-initial treatment for 3 to 48wk), and new ERM was 
found in 1 eye, the BCVA ranged from 2.3 to 0 for patients 
with DME and from 0.5 to 0.1 for patients without DME 
(Table 1). Most of the patients’ BCVA showed improvement, 
including 19 patients (25 eyes) whose BCVA significantly 
improved, and 41 eyes whose BCVA remained unchanged. A 
typical case is shown in Figure 1.
During the study, 7 patients (7 eyes) experienced either 
cataract aggravation or developed post-cataract conditions. 
Additionally, one patient (1 eye) experienced a new instance of 
VH after undergoing retinal laser photocoagulation. However, 
the patient’s visual acuity gradually improved after receiving 
supplemental IVC injections and subsequent retinal laser 
photocoagulation.

IVC with PRP for HR-PDR with vitreous hemorrhage
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DISCUSSION
As the advanced stage of DR with poor treatment efficacy and 
high rates of blindness, HR-PDR poses a significant challenge 
to ophthalmologists. Therefore, the treatment for HR-PDR 
requires extreme caution. It is necessary to comprehensively 
consider the patient’s systemic and ocular situation, the 
patient’s compliance and willingness, and the strength of the 
medical institutions and ophthalmology specialty.
Current treatment strategies for DR include laser photocoagulation, 
anti-VEGF therapy and surgery. PPV for HR-PDR patients 
with VH is widely recognized. However, a few patients are 

reluctant to undergo surgery due to factors like tomophobia and 
religious beliefs. Simultaneously, doctors in primary hospitals 
in low-income countries may lack the necessary resources for 
PPV surgery. We conducted a retrospective evaluation of the 
therapeutic outcomes of combining PRP with IVC injections 
for HR-PDR patients, providing a positive directive for clinical 
practice. 
The HR-PDR patients with ERM enrolled in this study, 
characterized by their minor proliferation, demonstrated 
no discernible influence on the outcomes of laser 
photocoagulation and intravitreal injection[40-42]. Additionally, 
our choice of conbercept was deliberate. This therapeutic 
agent not only mirrors the effects of conventional anti-VEGF 
drugs in targeting VEGF-A and VEGF-B, but also boasts a 
distinctive anti-placental growth factor (PLGF) function. This 
dual-mode of action equips conbercept to proficiently impede 
the proliferation and migration of endothelial cells, curtail 
inflammatory cell infiltration, and protract the formation of 
fibrous proliferative membranes in patients with PDR[43-47].
In this study, middle-aged and elderly HR-PDR patients 
with VH, often with unstable blood sugar history and 
systemic complications, highlight the need for vigilant ocular 
monitoring in those with prolonged disease, advanced age, 
and suboptimal glucose control. VH severity doesn’t strongly 
relate to visual outcomes; rather, the timing of treatment holds 
more importance. Initial macular edema diagnosis associates 
with poorer visual acuity, but post-treatment, significant visual 
improvement occurs, potentially due to enhanced vision post-
edema resolution. 
We initiate laser treatment in unobstructed areas, proceeding to 
complete PRP as the hemorrhage is absorbed. The complexity 
of performing PRP remains unaffected. It is important to note 
that one of the included patients experienced a new occurrence 
of ERM during the treatment period. This may be indicative of 
a progression in the course of PDR itself or potentially linked 
to our therapeutic regimen. Further prospective research is 
warranted to validate this observation[48-50]. 
Throughout the course of treatment, potential occurrences 
such as new VH, exacerbation of pre-existing cataracts, 
and post-cataract development may contribute to a decline 
in the patient's visual acuity. Hence, maintaining open and 
thorough communication between healthcare providers and 
patients is imperative in order to mitigate potential conflicts. 
It is pertinent to note that none of our patients encountered 
severe complications, a circumstance likely attributed to 
the retrospective nature of the study itself. Nonetheless, in 
active clinical practice, it remains essential to remain vigilant 
regarding the potential for serious complications.
In our study, we tailored the timing and sequence of treatment 
based on individual ocular conditions, affording flexibility, 

Table 1 Baseline parameters, treatment frequency, and outcomes of 

the 42 patients enrolled in the study

Characteristics Data
Age (mean±SD), y 59.17±12.74
Gender

Male 29
Female 13

Eyes
Right eye 38
Left eye 36

Diagnosis of DM (range) 1wk-26y
HbA1c (%)

<8 15
≥8 27

Initial BCVA (logMAR)
With DME 2.3-0.2
Without DME 1.0-0.2

VH Grading
Mild 34
Moderate 40

Eyes with DME 71
Eyes with ERM 30
Lens status

Phakic 71
Pseudophakic 3

Presence of hypertension and/or hyperlipidemia 28
IVC injections (n, mean±SD) 2.59±1.87
Laser photocoagulation sessions (n, mean±SD) 5.5±1.02
VH absorption 74
DME resolution 51
New ERM onset 1
Final BCVA (logMAR)

With DME 2.3-0
Without DME 0.5-0.1

Cataract aggravation or post-cataract 7

DM: Diabetes mellitus; HbA1c: Glycated hemoglobin; BCVA: Best-

corrected visual acuity; VH: Vitreous hemorrhage; DME: Diabetic 

macular edema; ERM: Epiretinal membrane; IVC: Intravitreal 

conbercept.
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efficiency, and cost-effectiveness. This was particularly 
beneficial for PDR patients who met the criteria for PPV but 
opted not to undergo surgery. This approach resulted in a high 
level of patient satisfaction and yielded commendable social 
benefits.
Limitations of this study include its retrospective design. 
All patients expressed reluctance to undergo vitrectomy and 
proceeded only after extensive discussions and obtaining 
informed consent, which could potentially introduce bias. 
Furthermore, there was a lack of baseline matching for patients 
undergoing PPV, serving as a control group. The duration of 
follow-up in this study was relatively short, emphasizing the 
necessity for a long-term, prospective, controlled study to more 
conclusively validate the safety and efficacy of this treatment 
approach.
In summary, the combination of PRP with IVC injections 
effectively facilitates the absorption of VH, alleviates macular 
edema, enhances patients’ vision, and potentially allows certain 
PDR patients to circumvent the necessity of vitrectomy.
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