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Objective

This study aimed to observe and compare retinal vein diameter changes and other essential indicators in patients with high-risk proliferative diabetic retinopathy (PDR) treated with intravitreal injection of conbercept (IVC) combined with panretinal photocoagulation (PRP) versus PRP monotherapy.





Methods

A retrospective analysis was conducted on data from patients with high-risk PDR who received specific treatment and were followed up for 24 months. Among 82 patients with high-risk PDR, 50 eyes received PRP combined with IVC, whereas 32 eyes received PRP alone. During the 24-month follow-up period, changes in best-corrected visual acuity (BCVA), central foveal thickness (CFT), retinal vein diameter, number of microaneurysms (MA), neovascularization (NV) area, hard exudate (HE) area, size of the foveal avascular zone (FAZ), superficial capillary plexus (SCP) blood flow density, and adverse effects were recorded and compared between the two groups at baseline and at 6, 12, 18, and 24 months after treatment. The relationship between each observation index and vein diameter was also analyzed.





Results

During the 24-month follow up, significant improvements in the BCVA, CFT, retinal vein diameter, number of MAs, NV area, HE area, FAZ, and SCP were observed in the IVC+PRP group after treatment. The PRP group only showed significant reductions in NV and HE areas. The IVC+PRP group showed significant superiority over the PRP group in improving the vein diameter, number of MA, and HE area. However, no statistically significant difference in NV area reduction was found between the groups.





Conclusion

In the treatment of high-risk PDR, IVC+PRP therapy has a significant advantage over PRP monotherapy. IVC+PRP therapy may reverse diabetes-induced retinal vein changes, restoring morphology and function.
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1 Introduction

Diabetic retinopathy (DR) is diabetes-induced microvascular damage to the retina, and it is currently the primary cause of avoidable blindness among the working-age population (1, 2). In 2020, 103.12 million people globally had DR, and it is projected to escalate to 160.50 million by 2045 (3). The duration of diabetes and severity of hyperglycemia are primary risk factors associated with DR (4). In addition, changes in retinal venous vessels can be observed in the early stages of diabetes, and a broader diameter of the retinal vein was identified as an independent risk factor for DR progression (5).

Proliferative DR (PDR) is an advanced stage of DR, and its diagnosis is based on the presence of retinal neovascularization (NV) or vitreous hemorrhage, which is caused by progressive damage to the retinal microvascular network (6, 7). PDR can be further defined based on the location and severity of NV, and a high-risk PDR is a more severe classification characterized by severe retinal ischemia and poor visual outcomes (8).

Panretinal photocoagulation (PRP) is still considered the conventional treatment for PDR (4). PRP involves destroying the non-perfused and ischemic areas of the peripheral retina, which results in retinal NV regression. This method aids in preserving central vision and decreasing the possibility of blindness in patients (6). The Early Treatment Diabetic Retinopathy Study (ETDRS) standard recommends early PRP in patients with high-risk PDR to effectively reduce the progression of retinal NV and PDR (9).

Anti-vascular endothelial growth factor (anti-VEGF) drugs, including ranibizumab, aflibercept, brolucizumab, faricima, conbercept, have been approved for the treatment of patients with DME, have changed the previous treatment paradigm of high-risk PDR with DME, which has demonstrated a crucial role in enhancing the best-corrected visual acuity (BCVA), lowering central foveal thickness (CFT), regulating exudation, and curbing NV (4, 10, 11). Conbercept is a recombinant soluble VEGF receptor decoy, like aflibercept. Both can fuse with the second immunoglobulin (Ig) domain of VEGF receptor 1 (VEGFR1), the third Ig domains of VEGFR2, the Fc region of human IgG and P1GF (12). Conbercept has an additional fourth Ig domain of VEGFR2 than aflibercept, which is critical for the receptor dimerization and the enhancement of the association rate of VEGF to the receptor (12). The SAILING study showed that using a pro re nata (PRN) IVC improved BCVA in patients with macular edema, and its efficacy was superior to laser photocoagulation therapy (13).

A meta-analysis reported that compared with PRP monotherapy, the combination therapy of IVC and PRP (IVC+PRP) had a more substantial effect on functional outcomes, such as bettering patient vision and decreasing macular edema (14). Moreover, previous retrospective studies have suggested the possibility of using anti-VEGF drugs to reverse DR by inducing changes in retinal pathology and physiology through reperfusion (15). Our previous study confirmed the efficacy of anti-VEGF drugs in patients with DR and observed a regression in vein diameter and venous beading after anti-VEGF therapy combined with PRP (16–18). However, no previous studies have focused on the changes in retinal vein diameter after IVC+PRP therapy. Current long-term research on the efficacy of IVC+PRP therapy in patients with high-risk PDR is limited, and changes in retinal pathology and physiology after anti-VEGF therapy and their significance need further exploration. Thus, in this retrospective cohort study, we aimed to compare and analyze the efficacy and changes in retinal vein diameter of the IVC+PRP group and PRP group in patients with high-risk PDR.




2 Materials and methods



2.1 Study design

This retrospective cohort study was conducted in compliance with the principles outlined in the Declaration of Helsinki. All patients gave informed consent for diagnosis and clinical procedures. Before treatment, all patients received detailed information about the potential risks involved, and they provided informed consent by signing a consent form for both IVC and PRP. The Medical Ethics Committee of Qilu Hospital of Shandong University approved this study (KYLL-2019-091).




2.2 Patients

Data of 82 patients with high-risk PDR (82 eyes) treated at Shandong University Qilu Hospital between January 2018 and December 2019 were retrospectively analyzed. In this study, high-risk PDR is defined based on the presence of NV accompanied by vitreous hemorrhage or NV without vitreous hemorrhage but occupying 1/3 to 1/4 of the optic disc area (8). Patients were divided into the IVC+PRP and PRP groups according to the treatment they received. The inclusion criteria were as follows: (1) patients with high-risk PDR diagnosed by fundus examination, fluorescein angiography (FFA), and optical coherence tomography (OCT); (2) patients with well-controlled blood glucose, glycated hemoglobin (GHb) <10%, and blood pressure <160/90 mmHg; (3) patients who received IVC+PRP or PRP monotherapy, and (4) patients followed up for a minimum of 24 months. The exclusion criteria were as follows: (1) Patients with diabetes types other than type 2 diabetes; (2) patients with other retinal diseases; (3) patients who underwent other types of intraocular therapies, including but not limited to intravitreal injection of other anti-VEGF agents or corticosteroids; and (4) patients with poor picture quality for various reasons including, but not limited to, refractive media opacities or proliferative membranes.




2.3 Data collection and follow up

The age, sex, eyes involved, disease duration, BCVA, CFT, retinal vein diameter, number of microaneurysms (MA), hard exudate (HE) area, NV area, size of the foveal avascular zone (FAZ), and superficial capillary plexus (SCP) blood flow density were collected by reviewing medical records. Adverse reactions during treatment were also recorded.

General information and medical history of patients were collected at the initial diagnosis. BCVA, color fundus photography (CFP), OCT, OCT angiography (OCTA), and FFA were performed on all patients at the initial diagnosis and at 6, 12, 18, and 24 months. The differences in each index before and after treatment and between groups at the above five time points were compared.

The primary efficacy analysis was based on changes in BCVA, CFT, and vein diameter. Other outcomes were considered secondary efficacy analyses.

BCVA was assessed using the ETDRS visual acuity chart. ZEISS Cirrus HD-OCT was used to acquire OCT images, and the built-in image processing software was used to measure CFT, which was the sum of subretinal fluid and neuroepithelial layer thickness. The Heidelberg Spectralis HRA fundus camera and video angiography were employed to measure the vein diameter, MA number, HE area, and NV area after image processing of the FFA. All vein measurements were taken from the photographs of the edge of 1–1.5 disc diameters centered on the optic disc. The maximum projected diameter of the largest six veins was manually measured, and the values were averaged to obtain the vein diameter using the proposed formula (19). For obtaining accurate and precise FFA results, images with a distinct outline of the retinal vein during the venous phase were used to eliminate the potential effect of neovascular leakage on the measurements. Following PRP, the examination of the peripheral retina was affected; therefore, the MA, HE area, and NV area were measured from FFA images of the retina within a 30-degree range centered on the fovea at 1 min. OCTA images were obtained using the ZEISS Cirrus HD-OCTA in the “HD Angio Retina 6 × 6 mm” mode, and FAZ and SCP were automatically measured. Two professional ophthalmologists reviewed all examination results.

In both groups, PRP was performed on patients by the same experienced ophthalmologist following the guidelines established by the DR Study Group (17). A frequency-doubled 532-nm laser (Lumenis Novus Omni, Lumenis Be, Inc., San Jose, USA) was used, with the patient’s eye fully dilated before treatment. The laser reaction was grade III, and the spot size was set to 200 μm, pulse width to 200 ms, and power to 230 mW. Laser therapy started from the posterior pole and extended to two disc diameters (PD) from the temporal side of the macula and superior and inferior vascular arcades, and one PD from the nasal side of the optic disc to the peripheral retina. The distance between laser spots was one spot diameter. PRP was performed in four sessions, with 300–400 laser spots applied in each session.

In the PRP group, the above treatment was employed at the initial diagnosis. If NV did not regress during follow up, additional laser therapy was performed.

The IVC+PRP group received an additional three + PRN regimen of the IVC based on the PRP mentioned above. All patients received IVC once a month for the first three months (0.05 mL/0.5 mg; Chengdu Kanghong Pharmaceutical Group Co., Ltd., China). All injections were performed by the same experienced physician.

The IVC+PRP group underwent the first PRP 1 week after the initial IVC injection, and if NV persisted or recurred after three injections, IVC+PRP therapy was repeated.




2.4 Statistical analysis

The IBM SPSS Statistics version 25.0 (IBM Corp., Armonk, NY, USA) was utilized to conduct the statistical analyses. Continuous variables are presented as means ± standard deviations, whereas categorical variables are presented as percentages (%). Paired t-tests were employed for normally distributed data, whereas non-parametric tests were employed for non-normally distributed ones. Count data were compared using chi-square tests. Statistical significance was established at P < 0.05. In the correlation analysis, |r| ≤ 0.3 indicated no linear correlation between variables.





3 Results



3.1 Baseline information

The baseline characteristics of the participants are shown in Table 1. This study included a total of 82 patients (82 eyes), of which 50 patients (50 eyes) were assigned to the IVC+PRP group and 32 patients (32 eyes) to the PRP group. The IVC+PRP and PRP groups did not exhibit any statistically significant differences in terms of age, sex, history of diabetes, number of MA, vein diameter, NV area, and HE area (P > 0.05; Table 1). However, significant differences were observed in BCVA and CFT (P < 0.01; Table 1).


Table 1 | Baseline information.






3.2 BCVA and CFT

As significant differences in BCVA and CFT were found between the two groups at baseline, only BCVA and CFT changes in the IVC+PRP group were analyzed.

The BCVA of the IVC+PRP group exhibited the superiority of the measurement at 6, 12, 18, and 24 months post-treatment over pretreatment measurement (P < 0.01, respectively, Table 2, Figure 1A). The CFT measurements at 6, 12, 18, and 24 months post-treatment were lower than pretreatment measurements (P < 0.01, respectively, Table 2, Figure 1B). BCVA and CFT improved significantly in the first 6 months, and the therapeutic effect was maintained in the subsequent treatment.


Table 2 | Changes in BCVA (logMAR) and CFT (μm) at baseline vs. different time points post-treatment in the IVC+PRP group.






Figure 1 | Changes in the BCVA (logMAR) (A), CFT (mm) (B), retinal vein diameter (mm) (C), number of MA (D), NV (mm2) (E), FAZ (mm2) (F), and vessel density of the SCP (G) at different time points between the IVC+PRP group and the PRP group. BCVA, best-corrected visual acuity. CFT, central foveal thickness. MA, microaneurysm. NV, neovascularization. FAZ, foveolar avascular zone. SCP, superficial retinal capillary plexus. *P < 0.05 vs. pretreatment, ***P < 0.001 vs. pretreatment, ****P < 0.0001 vs. pretreatment, ####P < 0.0001 vs. PRP group.






3.3 Retinal vein diameter

Changes in the mean vein diameter in the two groups during the follow up are shown in Table 3, Figure 1C. At baseline, no significant difference was observed in the vein diameter between the two groups (P > 0.05). After IVC+PRP therapy, the retinal vein diameter in both groups was lower than that before treatment, and the diameter had a decreasing trend at 6 months of treatment, but without statistical significance (P > 0.05). At 12, 18, and 24 months of treatment, the decreasing trend of the retinal vein diameter continued at a slower rate, and the differences between the mean vein diameter and baseline were statistically significant (P < 0.01). No statistically significant difference in vein diameter changes was noted during the four follow up visits in the PRP group (P > 0.05). Compared with the PRP group, the IVC+PRP group showed significant vein diameter regression 12, 18, and 24 months after treatment (P < 0.01).


Table 3 | Changes in vein diameter (μm) at baseline vs. different time points post-treatment between the IVC+PRP group and the PRP group.






3.4 MA, NV, and HE

Changes in MA, NV area, and HE area are shown in Tables 4–6, respectively.


Table 4 | Changes in numbers of MA at baseline vs. different time points post-treatment between the IVC+PRP group and the PRP group.




Table 5 | Changes in NV (mm2) at baseline vs. different time points post-treatment between the IVC+PRP group and the PRP group.




Table 6 | Changes in the number of patients with different sizes of HE areas at baseline vs. different time points post-treatment between the IVC+PRP group and the PRP group.



For MA, the IVC+PRP group showed a decreasing trend throughout the treatment process, and the rate of decrease slowed down with the extension of treatment time (Figure 1D). The decrease in the number of MA at each follow-up visit was statistically significant when compared with the number before treatment (P < 0.01). The change in the PRP group was not significant (P > 0.05), and the difference between the two groups was significant (P < 0.01).

For the NV area, no statistically significant difference was found between the IVC+PRP and PRP groups at baseline (P > 0.05). Both groups showed a significant decrease in the NV area in the first 6 months of treatment, followed by a stable trend (Figure 1E). The NV area decreased significantly in both groups at each follow-up point after treatment (P < 0.01), and no significant difference was found between the two groups (P > 0.05).

For HE, both groups demonstrated a statistically significant reduction in the number of patients with different sizes of HE areas before and after treatment (P < 0.05). However, no significant statistical difference was observed between the two groups. The number of patients with no HE after treatment in the IVC+PRP group significantly increased, whereas in the PRP group, more patients had HE <0.5 mm2 after treatment than those with larger HE areas.




3.5 FAZ and SCP

Changes in the FAZ and SCP of the IVC+PRP group are shown in Table 7 and Figure 1. Throughout treatment, the change in the FAZ showed a downward trend, with a significant downward trend in the first 12 months and a slowing trend from 12 to 24 months (Figure 1F). Compared with baseline, the FAZ was significantly reduced at 6, 12, 18, and 24 months of treatment (P < 0.01). Moreover, the SCP improved, with a rise at 6 months, a slight rebound at 12 months, and a continued upward trend in subsequent treatments (Figure 1G). Compared with baseline, the SCP also showed significant improvement at 6, 12, 18, and 24 months of treatment (P < 0.05).


Table 7 | Changes in FAZ (mm2) and vessel density of SCP at baseline vs. different time points post-treatment in the IVC+PRP group.






3.6 Correlation coefficients

Correlation analysis was performed for the significant parameters in the IVC+PRP group before and after treatment. All values showed good statistical significance. Only a weak positive correlation was discovered between the vein diameter and CFT (r = 0.37215446, P < 0.01).




3.7 Adverse effects

No severe adverse effects were reported. Four patients in the combination group experienced subconjunctival hemorrhage after injection, which resolved spontaneously.





4 Discussion

This study aimed to observe the efficacy and changes in the retinal vein of patients with high-risk PDR treated with IVC+PRP and PRP therapy. To our knowledge, this is the first study to quantify changes in the retinal vein diameter after treatment with conbercept. Moreover, the combined use of conbercept and PRP exerted a significant effect on high-risk PDR, and this combination therapy may reverse the DR-induced changes in the retinal vein.

During the 2-year follow up, anti-VEGF combined with PRP for patients with high-risk PDR significantly improved the BCVA and reduced the CFT, which is consistent with previous reports (20). A study compared the efficacy of ranibizumab combined with PRP versus PRP alone in treating patients with high-risk PDR. The results showed that within 48 weeks, both groups had significantly reduced fluorescein angiography leakage; however, the combination group showed greater improvements in visual acuity, central macular thickness, and vascular leakage (21). In our previous retrospective study, we evaluated whether anti-VEGF treatment combined with PRP could reverse DR within a short treatment period. That study included 52 patients with high-risk PDR (72 eyes), which were divided into an aflibercept combination group and a PRP group. In the 6-month follow up, the combination group had significantly improved BCVA and CFT compared with the PRP group, with statistically significant differences in efficacy (17).

Improvement in the BCVA may be related to the degree of macular edema after treatment, and IVC+PRP therapy can alleviate macular edema and exudation by suppressing VEGF expression and improving vascular permeability, thereby improving macular morphology and function. The SAILING study and its extension study evaluated the safety and efficacy of aflibercept in patients with diabetic macular edema and observed the average change in BCVA in patients with diabetic macular edema from baseline to 24 months. The experimental group received aflibercept therapy and sham laser therapy at baseline, whereas the control group received sham injections or laser therapy at baseline, and both groups had repeated treatments based on monthly evaluations. The aflibercept therapy was more effective than traditional ETDRS laser photocoagulation therapy in improving vision and reducing CFT (13). In treating high-risk PDR, protecting the macula may be critical for improving BCVA.

Regarding changes in the retinal vein diameter, our results showed that in the 24-month follow up, IVC+PRP therapy effectively reduced the retinal vein diameter in patients with high-risk PDR, whereas no significant change was found in the vein diameter of the PRP group.

The change in the retinal vein diameter was consistent with our team’s previous observations in 59 patients with high-risk PDR (59 eyes) treated with 2-year aflibercept combined with PRP. After treatment, the BCVA and CFT significantly improved, and a statistically significant change in retinal vein diameter was found in the late stage of treatment. Notably, a regression of the vein bead was observed in the 18th month. Aflibercept intravitreal injection and PRP may reverse the retinal vein diameter and vein bead in the morphology of high-risk PDR (18).

A 12-month prospective cohort study reported that the retinal venous caliber decreased following treatment of diabetic macular edema with intravitreal anti-VEGF agents. Moreover, this decrease remained unchanged even when the injection regimen was switched from monthly treatment to a PRN regimen. Even in eyes that did not receive PRN aflibercept therapy exhibited persistent venous constriction at 12 months (22). The CLARITY study also observed changes in the retinal venous caliber and venous beading during treatment, and our results were consistent with their findings, demonstrating an improvement in BCVA, CFT, and intravitreal microvascular abnormalities at week 52 of aflibercept injection. Over 1 year of observation, the mean venous caliber and venous beading decreased; however, the decrease was not statistically significant (23). Fonseca believed that venous dilation and venous beading formation were chronic reactive dilations of the retinal veins to retinal ischemia, inflammatory response, or other abnormal conditions (24). We speculate that the retinal ischemia, hypoxia, and inflammation worsen with DR progression, causing the veins to reactively dilate to obtain more oxygen supply. Increased blood flow leads to an elevated venous hydrostatic pressure, and the vascular wall structure becomes fragile because of the apoptosis of vascular pericytes and thickening of the basement membrane caused by ischemia, hypoxia, and inflammation. The dilated venous vessels lose their elasticity and cannot recover, which may lead to a vicious cycle of further retinal vessel dilation caused by the burden of increased intravenous pressure. In the present study, the vein diameter of patients with PDR in the combined group changed significantly, and this may be due to the relief of retinal ischemia, leading to reductions in the hydrostatic pressure and pathological dilation of the vein diameter restored to a normal level. In addition, the anti-inflammatory effects of anti-VEGF drugs may also be a factor in vein diameter regression, new results showed the anti-inflammatory action of aflibercept in the retina damaged with high glucose via the PlGF/ERK pathway (25). Over time, retinal veins recovered their functions, and anatomical structure remodeling occurred. The results of the CLARITY study regarding changes in veins appear different from ours; however, our observation period was longer than that of the CLARITY study, and we found that venous changes appeared in the later stage of the 2-year treatment period. This may also indicate that anatomical changes in the retinal veins require sufficient time for venous remodeling.

Regarding secondary outcomes, we found that after 6 months of combined IVC and PRP, the NV area, number of MA, and HE area reduced in the treated eyes. The PRP group only showed improvement in the NV area.

Many studies have shown that both combination therapy and PRP monotherapy can eliminate NV. In our previous study on the use of aflibercept in combination with PRP to treat patients with high-risk PDR, the combination and PRP groups had statistically significant reductions in NV compared with baseline data during the 6-month observation period. However, no statistical difference was found between the two groups, and the combination group had a faster reduction in NV than the PRP group. Furthermore, we observed statistically significant improvements in BCVA, CFT, and MA in the combination group (17). Subgroup analysis from the CLARITY study revealed that during the 52-week observation period, 78.9% of the cases in the PRP group displayed partial regression of NV, with an average reduction in the NV area of 75.5% compared with the baseline. By contrast, all eyes in the anti-VEGF group exhibited complete regression of NV by week 12. Although both groups demonstrated significant NV regression, the combination group achieved earlier and more complete benefits (26). Sun also included two groups, i.e., IVC+PRP and PRP groups, followed up for 12 months. In addition, 70.88%, 29.12%, and 0% of eyes in the combination group had complete regression, partial regression, no regression, or NV progression, respectively, and in the PRP group, these were observed in 15.12%, 58.14%, 26.74% of eyes respectively, indicating better and earlier benefits in the combination therapy group (27). Preventing further vitreous hemorrhage and leakage is always our primary treatment goal in the prevention and treatment of NV. The efficacy of both IVC+PRP and PRP alone in improving NV regression was statistically significant after 24 months of treatment, indicating that both methods can achieve optimal efficacy by improving NV regression in patients with high-risk PDR. The combination therapy showed an earlier onset of efficacy compared with PRP monotherapy, which was also demonstrated in our previous study (17).

In our study, the combination group had reduced MA and HE area and was superior to the PRP group in all five observation points. Early studies have suggested that MA formation in patients with DR is caused by fragile vascular walls and vascular dilation, increased proliferation of endothelial cells, thickening of the basement membrane, and loss of pericytes (28). Animal experiments have shown that increased VEGF concentration in the vitreous body is related to MA formation (29), and the injection of anti-VEGF drugs can reduce VEGF concentration and other cytokines in the vitreous body (30). We speculate that MA and HE reductions in our study are caused by the loss of support for proliferating endothelial cells after the VEGF concentration decreased, which may lead to the cessation of proliferation or even apoptosis and ultimately result in DR regression. However, the influence of changes in the concentrations of other factors after injection cannot be excluded, and further experiments are needed to explore the relationship between each factor and MAs.

HE is primarily composed of dilated capillaries and lipids and proteins that leak into the interstitial space, mainly from MAs. The ETDRS reported that persistent central macular edema can progress to subretinal fibrosis with irreversible vision loss (31). A recent experiment suggested that HE can be an early predictive biomarker for HEs in DR (32). Previous studies have shown that HE significantly decreased after injections of anti-VEGF drugs (33), and our previous study also yielded similar results (17). In this study, the reduction in the HE in the combination group was superior to that in the PRP group. Therefore, because the injections of anti-VEGF drugs significantly reduce MAs, improve vascular permeability, and relatively restore lipid metabolism, HE is significantly reduced. The reduction in the HE area after anti-VEGF therapy may be related to MA reduction and the restoration of retinal vascular health after ischemia and hypoxia improved.

Quantitative indicators of FAZ and SCP in OCTA are related to the severity of DR (34–36). In this study, changes in the FAZ and SCP in the IVC+PRP group are consistent with previous research (37, 38), indicating that IVC+PRP therapy has a positive effect on macular perfusion status. These results suggest that IVC+PRP therapy can prevent the progression of DR-related non-perfusion.

Our trial is mainly limited by its retrospective design and a more restricted sample. Therefore, more prospective multicenter studies with larger sample sizes are warranted to comprehensively compare the effects of the two treatments. Our imaging results were all manually averaged over multiple measurements, which may introduce bias; thus, more professional equipment, targeted image processing software, and formulas are needed to provide more accurate results. Given the damage to the peripheral retina after PRP, we could not observe the condition of the peripheral retina. To monitor the treatment effect for a longer period, the first follow up was set at 6 months after treatment, which may not be suitable for observing the speed of onset between the two groups.

In summary, the combination therapy of IVC and PRP has advantages in BCVA improvement, CFT reduction, vein diameter restoration, reduction of the number of MAs, HE area, and FAZ, and improvement of SCP. Although the baseline BCVA and CFT of the PRP group are better than those of the IVC+PRP group, only the change in NV during treatment showed statistical significance compared with before treatment. The comparison between the two groups indicates the advantages of IVC+PRP therapy.

In the treatment of high-risk PDR, IVC+PRP therapy has a significant advantage over PRP monotherapy. Intravitreal injection of conbercept combined with PRP may reverse the retinal vein changes caused by diabetes in terms of morphology and function in DR.
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