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Purpose: To evaluate the effectiveness of intravitreal Conbercept administered before or during vitrectomy in patients with
proliferative diabetic retinopathy (PDR), additionally, a bibliometric analysis was performed.

< LLRY3

Methods: The literature search was conducted using keywords and terms combined as follows: “conbercept”, “vitrectomy”, and
“proliferative diabetic retinopathy”, from January 2012 to August 2024. Additionally, we conducted three different comparisons. Data
for the bibliometric analysis were obtained from the Web of Science database and analyzed using VOSviewer and Bibliometrix
applications.

Results: A total of 16 studies encompassing 1,215 cases were analyzed in this review. Patients in the Conbercept group demonstrated
significantly greater improvements in best corrected visual acuity (BCVA) compared to the no injection group at six-month follow-ups
(MD =-0.36, 95% CI —0.45 to —0.28, P < 0.01). Additionally, the Conbercept group experienced fewer intraoperative complications,
including reduced incidences of intraoperative bleeding (OR = 0.12, 95% CI 0.07 to 0.21), use of endodiathermy (OR = 0.26, 95% CI
0.15 to 0.47), silicone oil tamponade (OR = 0.50, 95% CI 0.35 to 0.73), and iatrogenic breaks (OR = 0.25, 95% CI 0.13 to 0.48). Both
early and late postoperative vitreous hemorrhages were less common in the Conbercept group. When administered during vitrectomy,
Conbercept still showed superior BCVA improvement at six months (MD = —0.32, 95% CI —0.46 to —0.18, P < 0.01). No significant
difference was found between Conbercept and Ranibizumab in BCVA or intraoperative outcomes. From 2015 to 2025, 5,065 publications
on Conbercept emerged, with declining growth but strong global collaboration and relevance in anti-VEGF ocular therapy.
Conclusion: This systematic review revealed that, similarly to other anti-VEGF injections, Conbercept injection improved BCVA and
had lower rates of intraoperative and postoperative complications. Conbercept research shows strong global collaboration and evolving
focus on clinical applications in retinal vascular disease management.
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Introduction

Diabetic retinopathy (DR) is a frequently occurring microvascular consequence of diabetes, affecting around 34.6% of
individuals. Proliferative diabetic retinopathy (PDR) is the advanced stage of DR, representing 6.96% of cases.'” PDR is
one of the leading causes of blindness in adults and is associated with vitreous hemorrhage, tractional retinal detachment,
and neovascular glaucoma.>* Pars plana vitrectomy remains one of the most effective therapeutic options for the
treatment of PDR. However, neovascularization increases the risk of vitreous hemorrhage both intraoperatively and
postoperatively.” Therefore, reducing preoperative and intraoperative neovascularization is crucial to the success of
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vitrectomy.® Vascular endothelial growth factor (VEGF) has been shown to play a vital role in the development of PDR,
and therefore, anti-VEGF agents are effective in reducing the growth of neovascular vessels in eyes with PDR.”®

Conbercept is an anti-VEGF agent that has a higher binding affinity for all VEGF isoforms comparing with other anti-
VEGF agents, and a longer half-life in the vitreous humour.”'® The effect of Conbercept on the complications of
vitrectomy for PDR has been frequently reported recently. A previous study showed that administration of Conbercept
could be an effective complement to vitrectomy, resulting in reduced recurrence of vitreous haemorrhage (VH) and
restoration of visual acuity in eyes with PDR."!

This study aimed to evaluate the efficacy of Conbercept administration before or during vitrectomy for PDR,
comparing its effectiveness with Ranibizumab. Additionally, a bibliometric analysis of Conbercept-related literature
was conducted to identify global trends, key contributors, sources, collaborations, thematic focuses, and evolving
research impact.

Materials and Methods

The study adhered to the guidelines outlined by the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA). The literature search was conducted on PubMed, EMBASE, Cochrane Central Database, ProQuest,
CNKI, and ScienceDirect databases, using keywords and terms combined as follows: “Conbercept”, “Vitrectomy”, and
“Proliferative diabetic retinopathy”, from January 2012 to August 2024. The inclusion criterion for this review was that
all studies performed the intravitreal injection of Conbercept for patients who underwent vitrectomy for PDR. We
included all related original articles in the initial search and excluded case reports, review articles, and non-English
language articles. The included records were then systematically evaluated following the standard process of meta-
analysis. Two researchers assessed the methodological qualities of the included studies separately.

Data extraction and quality assessment were performed by two independent authors using a standardised extraction
form, which included information on author names, year of publication, study design, follow-up, number of samples,
mean age, sex, Conbercept regimen, best corrected visual acuity (BCVA) in logMAR scale, neovascular glaucoma,
central retinal thickness (CRT), use of endodiathermy, use of silicone oil tamponade, and early and late postoperative
VH. VH within 4 weeks after operation was defined as early VH, and the VH more than 4 weeks was defined as late VH.
Additionally, the study involved three comparative analyses: preoperative administration of Conbercept intravitreal
injection versus no treatment; intraoperative Conbercept injection immediately following vitrectomy completion versus
no intervention; and preoperative Conbercept injection versus Ranibizumab injection.

To perform the meta-analysis, we used the software of RevMan 5.3 (Cochrane Collaboration) and StataMP 16
(StataCorp LLC). The randomised controlled trial and observational studies were assessed with Cochrane Risk of Bias
Assessment Tool and Newcastle-OttawaScale (NOS, Table S1), respectively. The dichotomous data were pooled and
measured with odds ratios (OR) and 95% confidence intervals (CI); the continuous data were pooled and analysed with
mean difference (MD) and its standard deviation (SD). The Inconsistency index (I?) test was used to assess heterogeneity
among studies. I>> 50% or P <0.10 indicated statistically significant heterogeneity. P values <0.05 were considered
statistically significant. A regression-based Egger’s test was performed to assess the potential for small-study effects of
continuous outcomes, and the Harbord test was performed for binary outcomes.

The search strategy for bibliometric analysis was performed as follows. Figure 1 presents the PRISMA flow diagram
that was developed to guide the detection and inclusion of research studies for bibliometric analysis on Conbercept
research. The search of the literature was carried out utilizing the Web of Science database, which provided results based
on the following keyword string: ((((((((TS=(Conbercept)) OR TS= (VEGF Inhibitors)) AND TS= (Ocular
Vasculopathies)) OR TS=(nAMD)) OR TS=(PCV)) OR TS=(DR)) OR TS=(RVO)) AND TS= (Anti-VEGF Therapy))
OR TS= (Intravitreal Injections). This search strategy was formulated to cover all the studies pertaining to Conbercept,
VEGF inhibitors and related eye vascular diseases such as neovascular age-related macular degeneration (nAMD),
polypoidal choroidal vasculopathy (PCV), diabetic retinopathy (DR), and retinal vein occlusion (RVO). The first search
yielded a total of 18,382 records. Once a publication date filter from 2015 to 2025 was applied, the total studies available
further narrowed down to 10,690. Further refinement by document type, restricting to articles, resulted in 8,474 records.
Applying the Web of Science category filter to focus solely on ophthalmology yielded 5,262 records, and finally, limiting
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Figure | PRISMA flow diagram.

the language to English led to 5,065 eligible records. All of these were deemed highly relevant and included in the final
analysis. This rigorous and structured filtering process ensured that only the most pertinent studies were considered for
evaluating the trends, impact, and thematic focus of Conbercept research in ophthalmology.

Results (Meta-Analysis)

The comprehensive search in this meta-analysis yielded a total of 384 potential articles. After removing duplicates, only
250 articles remained. We excluded 232 articles after screening titles and abstracts. Thereafter, 18 potentially relevant
articles remained. Upon assessing the full texts of these articles, we excluded two studies that did not have sufficient data.
Sixteen studies were finally included for qualitative synthesis and meta-analysis (Figure 2). The Sixteen studies involved

1215 cases, of which 12 were randomized controlled studies and 4 were retrospective studies (Table $2).'%
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Figure 2 Flow chart of literature search and study selection.

The timing of Conbercept administration varied across studies. In fourteen studies, 0.5 mg of Conbercept was
administered 3 to 14 days prior to vitrectomy, while in two studies, it was given immediately after the procedure. In
the control groups, intravitreal Ranibizumab was administered in five studies, whereas no intravitreal injection was given
in the remaining eleven studies.

The mean age of the participants in the studies ranged from 50 to 60 years, and males were almost equally distributed
among the studies. The average NOS score for six cohort studies was 6.5+0.4, indicating that the studies were of high quality.

Intravitreal Injection of Conbercept versus no Injection Control Before Vitrectomy
Best Corrected Visual Acuity

In our study, baseline BCVA was similar in both groups (MD = 0.04, 95% CI —0.06 to 0.14, P =0.41) (Figure 3A). The
Conbercept group showed greater BCVA improvement than the control group at the one-month (MD =-0.18, 95% CI—-0.23
to —0.13, P<0.01), three-month (MD =-0.19, 95% CI —-0.25 to —0.13, P <0.01), and six-month (MD =-0.36, 95% CI —-0.45
to —0.28, P<0.01) follow-ups (Figure 3B).

Intraoperative Outcomes and Recurrence of Vitreous Haemorrhage

Intraoperative bleeding (OR = 0.12, 95% CI 0.07 to 0.21, P <0.01), use of endodiathermy (OR = 0.26, 95% CI 0.15 to
0.47, P <0.01), silicone oil tamponade (OR = 0.50,95% CI 0.35 to 0.73, P < 0.01) and iatrogenic break (OR = 0.25, 95%
CI 0.13 to 0.48, P <0.01) were less frequent in the Conbercept group than in the control group (Figure 4). Cases of early
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Figure 3 BCVA in patients of intravitreal Conbercept and no treatment before vitrectomy of proliferative diabetic retinopathy. (A) The mean change in best corrected visual
acuity (logMAR units) from baseline. (B) The mean change in best corrected visual acuity (IlogMAR units) in the Conbercept group on |-, 3-, and é6-month follow-up.

(OR =0.22, 95% CI 0.13 to 0.37, P <0.01) and late (OR = 0.53, 95% CI 0.28 to 0.99, P = 0.05) postoperative VH were
less in the Conbercept group than in the control group (Figure 5).

Intravitreal Injection of Conbercept versus Ranibizumab Before Vitrectomy
Best Corrected Visual Acuity

The mean BCVA (logMAR)of both groups was similar at baseline (MD = 0.01, 95% CI —0.11 to 0.13, P = 0.87) and at
follow-up (MD = —0.01, 95% CI -0.10 to 0.08, P = 0.85) (Figure 6).
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Figure 4 The outcomes of endodiathermy and silicone oil tamponade along with intraoperative bleeding in patients of intravitreal Conbercept and no treatment before

vitrectomy of proliferative diabetic retinopathy.
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Figure 5 Early and late vitreous hemorrhage recurrence in patients of intravitreal Conbercept and no treatment before vitrectomy of proliferative diabetic retinopathy.
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Figure 6 BCVA logMAR scale in patients of intravitreal Conbercept and Ranibizumab before vitrectomy of proliferative diabetic retinopathy. (A) Baseline BCVA. (B) BCVA
improvement during follow-up.

similar in both groups (Figure 7). The incidence of neovascular glaucoma was not significantly different between the two
groups (OR = 0.48, 95% CI 0.14 to 1.63, P = 0.24) (Figure 8).

Intravitreal Injection of Conbercept versus no Conbercept Control During Vitrectomy
Best Corrected Visual Acuity

Baseline BCVA was similar (MD = 0.14, 95% CI —0.20 to 0.47, P =0.42) (Figure 9A). Greater BCVA improvement was
observed in the Conbercept group than in the control group at the one-week (MD = —0.29, 95% CI -0.41 to —0.16,
P<0.01), one-month (MD = —0.25, 95% CI —0.37 to —0.13, P<0.01), three-month (MD = —0.28, 95% CI —0.40 to —0.15,
P<0.01), and six-month (MD = —0.32, 95% CI —0.46 to —0.18, P<0.01) follow-ups (Figure 9B).
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Total (95% CI) 577 551 100.0%

Total events 1563 155
Heterogeneity: Chi? = 2.25, df =9 (P = 0.99); I = 0%
Test for overall effect: Z = 0.80 (P = 0.42)

Test for subaroup differences: Chi2 = 0.45. df = 2 (P = 0.80). I = 0%

Odds Ratio
M-H, Fixed, 95% CI

Odds Ratio
M-H. Fixed. 95% CI

0.94[0.12, 7.48]
1.30[0.27, 6.18]
0.77 [0.18, 3.22]
1.43 [0.40, 5.15]
1.11 [0.52, 2.36]

0.72[0.18, 2.93]
1.22 [0.45, 3.31]
0.69 [0.23, 2.03]
0.89 [0.46, 1.69]

0.91[0.26, 3.20]
1.11[0.48, 2.54]
0.76 [0.48, 1.19]
0.83 [0.57, 1.22]

0.88 [0.65, 1.19]
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Figure 7 The outcomes of iatrogenic retinal breaks, endodiathermy and silicone oil tamponade in patients of intravitreal Conbercept and Ranibizumab before vitrectomy of

proliferative diabetic retinopathy.

Conbercept Ranibizumab
Study or Subgroup _Events Total Events Total Weight
Li 2022 2 46 2 44  24.8%
Lu 2019 1 157 4 146  52.2%
Yang 2019 1 37 2 42  23.1%
Total (95% CI) 240 232 100.0%

Total events 4 8
Heterogeneity: Chi2 = 0.90, df = 2 (P = 0.64); 12 = 0%
Test for overall effect: Z=1.17 (P = 0.24)

Odds Ratio
M-H, Fixed, 95% CI

Odds Ratio

0.95[0.13, 7.09]
0.23[0.03, 2.06]
0.56 [0.05, 6.39]

0.48 [0.14, 1.63]

M-H. Fixed, 95% CI
——
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Figure 8 Neovascularization glaucoma incidence in patients of intravitreal Conbercept and Ranibizumab before vitrectomy of proliferative diabetic retinopathy.

Central Retinal Thickness

A greater decrease in CRT was observed in the Conbercept group than in the control group at the one-week
(MD = —-31.36, 95% CI -55.78 to —6.95, P=0.01), one-month (MD = -34.68, 95% CI —56.32 to —13.04, P=0.002),
three-month (MD = —43.03, 95% CI —-62.50 to —23.56, P<0.01), and six-month (MD = -35.15, 95% CI -52.35 to

—17.95, P<0.01) follow-ups (Figure 10).
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A

Conbercept Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Jiang 2020 202 08 15 1.62 0.69 15 38.8% 0.40[-0.13,0.93]
Ren 2019 151 0.7 25 1.54 0.83 25 61.2% -0.03[-0.46, 0.40]
Total (95% Cl) 40 40 100.0% 0.14 [-0.20, 0.47]

Heterogeneity: Chi? = 1.52, df =1 (P = 0.22); I> = 34% !

Test for overall effect: Z = 0.81 (P = 0.42) g . o'nob'zrc - 9 cort o?'s 1

B Conbercept Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
8.1.1 1 week

Jiang 2020 1.09 0.66 15 1.06 047 15  24% 0.03[-0.38, 0.44]

Ren 2019 0.32 0.15 25 0.64 0.31 25 22.6% -0.32[-0.45,-0.19] T

Subtotal (95% CI) 40 40 25.0% -0.29 [-0.41, -0.16] >

Heterogeneity: Chi? = 2.53, df =1 (P = 0.11); 1> = 60%
Test for overall effect: Z = 4.37 (P < 0.0001)

8.1.2 1 month

Jiang 2020 0.75 0.6 15 0.63 0.36 15 3.3% 0.12[-0.23, 0.47] -
Ren 2019 0.31 0.15 25 0.61 0.29 25 251% -0.30[-0.43,-0.17] -

Subtotal (95% CI) 40 40 28.4% -0.25[-0.37,-0.13] >

Heterogeneity: Chi? = 4.78, df =1 (P = 0.03); I =79%
Test for overall effect: Z = 4.09 (P < 0.0001)

8.1.3 3 month

Jiang 2020 079 082 15 074 054 15 1.7% 0.05[-0.45, 0.55]

Ren 2019 029 014 25 059 03 25 24.4% -0.30[-0.43,-0.17] —=—
Subtotal (95% Cl) 40 40 26.1% -0.28 [-0.40, -0.15] >

Heterogeneity: Chi? = 1.78, df =1 (P = 0.18); I> = 44%
Test for overall effect: Z = 4.33 (P < 0.0001)

8.1.4 6 month

Jiang 2020 067 064 15 074 053 15 2.3% -0.07 [-0.49, 0.35] A
Ren 2019 029 016 25 064 035 25 18.1% -0.35[-0.50,-0.20] -

Subtotal (95% Cl) 40 40 20.4% -0.32[-0.46, -0.18] -

Heterogeneity: Chi? = 1.51, df = 1 (P = 0.22); I> = 34%
Test for overall effect: Z = 4.39 (P < 0.0001)

Total (95% CI) 160 160 100.0% -0.28 [-0.34, -0.22] L 4

Heterogeneity: Chi?=11.10, df =7 (P = 0.13); I?=37% _'1 -O= 5 0 0=5 1
Test for overall effect: Z = 8.57 (P < 0.00001) éonbercept Control :

Test for subaroup differences: Chi?2 = 0.50. df = 3 (P = 0.92). 12 = 0%

Figure 9 BCVA logMAR scale in patients of intravitreal Conbercept and no treatment during vitrectomy of proliferative diabetic retinopathy. (A) Baseline BCVA. (B) BCVA
improvement on Iweek, |-month, 3-month and 6-month follow-up.

Recurrence of Vitreous Haemorrhage

A higher VH recurrence was observed in the control group than in the Conbercept group at the one-week (MD = 0.62,
95% CI 0.09 to 4.34, P=0.63), one-month (MD = 0.30, 95% CI 0.03 to 3.05, P=0.31), three-month (MD = 0.27, 95% CI
0.05 to 1.45, P=0.13), and six-month (MD = 0.19, 95% CI 0.04 to 0.98, P=0.05) follow-ups (Figure 11).

Publication Bias

Regression-based Harbord’s test demonstrated no indication for small-study effects of the use of endodiathermy
(P = 0.16), use of silicone oil tamponade (P =0.49), and intraoperative bleeding (P = 0.09), indicating that the
included studies were of high quality. We could not use Egger’s test for continuous outcomes due to the insufficient
data available for each calculation.
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Conbercept Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
9.1.1 CRT 1 week
Jiang 2020 372.42 143.99 16 379.64 126.29 15 1.1% -7.22[-104.14, 89.70] —
Ren 2019 258 45 25 291 46 25 16.0% -33.00 [-58.22, -7.78] -
Subtotal (95% Cl) 40 40 17.1%  -31.36 [-55.78, -6.95] <&
Heterogeneity: Chi? = 0.25, df =1 (P = 0.61); I?=0%
Test for overall effect: Z = 2.52 (P = 0.01)
9.1.2 1 month
Jiang 2020 29462 66.03 15 390.08 145.62 15 1.6% -95.46 [-176.37, -14.55]
Ren 2019 249 41 25 279 40 25 20.2% -30.00 [-52.45, -7.55] o
Subtotal (95% CI) 40 40 21.7%  -34.68 [-56.32, -13.04] <&
Heterogeneity: Chi?=2.33,df =1 (P =0.13); I?=57%
Test for overall effect: Z = 3.14 (P = 0.002)
9.1.3 3 month
Jiang 2020 280.83 66.45 15 403.08 161.77 15 1.3% -122.25[-210.75, -33.75]
Ren 2019 242 36 25 281 36 25 25.5% -39.00 [-58.96, -19.04] B
Subtotal (95% CI) 40 40 26.8% -43.03 [-62.50, -23.56] ’
Heterogeneity: Chi? = 3.23, df = 1 (P = 0.07); 1> = 69%
Test for overall effect: Z = 4.33 (P < 0.0001)
9.1.4 6 month
Jiang 2020 258.64 48.45 15 388.42 128.78 15 2.1% -129.78 [-199.41, -60.15]
Ren 2019 238 33 25 267 31 25 32.3% -29.00 [-46.75, -11.25] bl
Subtotal (95% CI) 40 40 344% -35.15[-52.35, -17.95] <
Heterogeneity: Chi? = 7.56, df = 1 (P = 0.006); I = 87%
Test for overall effect: Z =4.01 (P < 0.0001)
Total (95% CI) 160 160 100.0%  -36.52 [-46.60, -26.43] ¢
Heterogeneity: Chi? = 14.03, df = 7 (P = 0.05); I? = 50% _2’00 i 1'2)0 5 ” (’)0 2(’)0

Test for overall effect: Z=7.10 (P < 0.00001)

control
Test for subaroun differences: Chi = 0.65. df = 3 (P = 0.88). 2 = 0% Conbioreap

Figure 10 CRT changes on |-week, |-month, 3-month and 6-month follow-up in patients of intravitreal Conbercept and no treatment during vitrectomy of proliferative
diabetic retinopathy.

Results (Bibliometric Analysis)

Table 1 provides a comprehensive overview of the bibliometric data on Conbercept research between 2015 and 2025.
A total of 5,065 documents were published across 60 sources, with a —10.28% annual growth rate, indicating a decline in
research output over the period. The average age of documents is 5.38 years, with each document receiving an average of
14.86 citations. In total, these documents have referenced 67,318 sources. The research includes 4,764 “Keywords Plus”
and 6,289 “Author’s Keywords” with 17,496 authors contributing to these publications. Single-authored documents are
rare, comprising only 46 documents, while the average number of co-authors per document is 6.42, with 21.18% of the
collaborations being international. The majority of documents are articles (4,918), with smaller numbers of book
chapters, early access articles, proceedings papers, and retracted publications.

Figure 12 illustrates the publication trend and the corresponding mean total citations per article for Conbercept
research from 2015 to 2025. The blue bars represent the number of documents published each year, showing a peak in
2020 with 564 publications. However, there is a clear downward trend in the number of publications after 2020,
culminating in just 174 documents by 2025. On the other hand, the orange line shows the mean total citations per
article, which starts high in 2015 at 29.59 but gradually decreases over the years, reaching only 0.22 by 2025. This
suggests that while the volume of publications initially increased, the citations per article have decreased significantly,
indicating a potential shift in the impact or relevance of more recent research.

Table 2 highlights the top relevant authors in Conbercept research, providing both the number of articles they have
published and the fractionalized contribution of their work to the field. Among the leading contributors, Bandello
F stands out with 68 articles, which accounts for 8.95% of all the research published on Conbercept. Following closely,
Li X has published 48 articles, contributing 6.82% to the overall body of work. Kodjikian L is another prominent author
with 47 articles, which represent 5.76% of the total.
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Conbercept Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% CI M-H, Fixed, 95% CI
10.1.1 1 week
Jiang 2020 2 15 3 15 13.8% 0.62[0.09, 4.34] I
Ren 2019 0 25 0 25 Not estimable
Subtotal (95% CI) 40 40 13.8% 0.62 [0.09, 4.34] —l—
Total events 2 3

Heterogeneity: Not applicable
Test for overall effect: Z = 0.49 (P = 0.63)

10.1.2 1 month

Jiang 2020 0 13 1 12 7.9% 0.28 [0.01, 7.67] -

Ren 2019 0 25 1 25 7.8% 0.32[0.01, 8.25] -
Subtotal (95% ClI) 38 37 15.7% 0.30 [0.03, 3.05] —l—
Total events 0 2

Heterogeneity: Chi? = 0.00, df = 1 (P = 0.96); I>= 0%
Test for overall effect: Z=1.01 (P =0.31)

10.1.3 3 month

Jiang 2020 1 13 1 11 5.3% 0.83[0.05, 15.09] 1
Ren 2019 1 25 5 24  25.9% 0.16 [0.02, 1.47] - &
Subtotal (95% ClI) 38 35 31.2% 0.27 [0.05, 1.45] -
Total events 2 6

Heterogeneity: Chi? = 0.80, df = 1 (P = 0.37); I>= 0%
Test for overall effect: Z=1.53 (P =0.13)

10.1.4 6 month

Jiang 2020 1 12 1 10 53%  0.82[0.04, 15.00] T
Ren 2019 1 24 6 19 34.0% 0.09[0.01, 0.87] - &

Subtotal (95% CI) 36 29 39.3%  0.19[0.04, 0.98] .

Total events 2 7

Heterogeneity: Chi? = 1.35, df = 1 (P = 0.25); 1> = 26%
Test for overall effect: Z = 1.99 (P = 0.05)

Total (95% CI) 152 141 100.0% 0.29 [0.12, 0.72] 2
Total events 6 18

Heterogeneity: Chi? = 2.83, df = 6 (P = 0.83); 1= 0%

Test for overall effect: Z = 2.66 (P = 0.008)

Test for subaroup differences: Chi2 = 0.82. df = 3 (P = 0.84). 12 = 0%

0.001 01 1 10 1000
Conbercept  control

Figure 11 Vitreous hemorrhage recurrence on |-week, |-month, 3-month and 6-month follow-up in patients of intravitreal Conbercept and no treatment during
vitrectomy of proliferative diabetic retinopathy.

Other significant authors in this field include Chen Y with 45 articles (6.32%), Chhablani J with 44 articles (5.78%),
and Wykoff CC and Zhang X, both of whom have published 43 articles, contributing 4.21% and 5.50%, respectively.
Barthelmes D follows with 42 articles, representing 4.06% of the total, while Querques G has 41 articles (5.48%). Lastly,
Wang Y has published 40 articles, accounting for 5.47% of the research.

These authors play a central role in the development of Conbercept research, demonstrating substantial involvement
in the key studies and clinical trials that explore the use of VEGF inhibitor Conbercept in treating ocular vasculopathies.
Their prolific contributions underscore their influence in shaping the current landscape of ocular disease management,
particularly in the area of retinal disorders.

Figure 13 presents the publication trend from various top sources on Conbercept research over time, showing annual
occurrences of articles in prominent journals. The graph tracks the publications from five major journals: BMC
Ophthalmology, European Journal of Ophthalmology, Graefe’s Archive for Clinical and Experimental Ophthalmology,
Investigative Ophthalmology & Visual Science, and Retina - The Journal of Retinal and Vitreous Diseases.

From the graph, it is evident that BMC Ophthalmology (depicted in green) consistently published the most articles on
Conbercept, with a notable peak in 2020, followed by a decline in the subsequent years. European Journal of
Ophthalmology (represented by red) also experienced a significant increase in publications around 2019 and 2020,
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Table | Main Information About Data on
Conbercept Research Using Biblioshiny

Description Results
Timespan 2015:2025
Sources (Journals, Books, etc) 60
Documents 5065
Annual Growth Rate % —10.28
Document Average Age 5.38
Average citations per doc 14.86
References 67,318
Document Contents

Keywords Plus (ID) 4764

Author’s Keywords (DE) 6289
Authors

Authors 17,496

Authors of single-authored docs 36
Authors Collaboration

Single-authored docs 46

Co-Authors per Doc 6.42

International co-authorships % 21.18

Document Types
Article 4918
Article; book chapter |
Article; early access 72
Article; proceedings paper 73
Article; retracted publication |

after which its publications began to decrease. Graefe’s Archive for Clinical and Experimental Ophthalmology (yellow)
showed a steady rise in publications until 2020, after which the trend started to level off. Investigative Ophthalmology &
Visual Science (blue) maintained moderate publication levels with minor fluctuations, while Retina - The Journal of
Retinal and Vitreous Diseases (purple) had the highest peaks in 2021 and 2022, but the number of annual publications
started to decrease significantly in 2023 and 2024.

The analysis highlights that, while all the top sources initially had strong contributions, the number of publications on
Conbercept began to dwindle in recent years, reflecting the broader trend of diminishing research output on the subject.
BMC Ophthalmology and European Journal of Ophthalmology were the most consistent sources, although the overall
trend shows a decline across all journals, especially towards 2025.

Figure 14 represents the co-authorship network analysis based on the Conbercept research, with the criteria of
a minimum of 10 documents and 10 citations per author. Out of the 18,857 authors, 275 authors met these thresholds,
forming a network of 266 items and 1730 links, with a total link strength of 5683. This visualization, created using
VoSviewer, categorizes the authors into 15 distinct clusters.

The nodes (authors) are organized by color, with each color denoting a distinct cluster of collaborators. Central nodes
denote the strong collaboration ties Franceso Bandello and Jay Chabklani possess in the field of Conbercept research.
These authors are placed together at the edges of their individual clusters, and the lines connecting them indicate the co-
authorships and collaborations they hold with other authors in the network, who constitute their clusters. The author’s
activity and contribution in the network is indicated by the size of the node, which increases proportionally with more
publications and impact, thus node size increases with increase in network impact.

The network has revealed the most well-connected research groups, and it can be seen that there are definitive
collaborations between the authors in the same cluster. For example, green cluster with verifiable links within the cluster
and collaboration with prominent authors such as Charles Wykoff is another reason as to why they stand out. Other
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Figure 12 Publication trend over time using Biblioshiny.

distinct colors such as purple and red represent smaller features that still suggest these are teams of researchers that are
less connected but still important, and thus make the cluster is less densely connected.

This visualization offers important perspectives concerning the Conbercept research landscape, which includes
prominent authors, collaborative networks, and how research is integrated within those networks. It shows important
contributors to the literature, as well as how the literature is fragmented among various collaboration clusters.

Using VOSViewer, Figure 15 illustrates the network of major institutions involved in Conbercept research. This
analysis considers organizations that have made a minimum contribution of 10 documents and have received at least 10
citations. Out of 4,915 organizations that were analyzed, only 315 satisfied the criteria. The network has 315 items, 5

Table 2 Top Relevant Authors on Conbercept
Research Using Biblioshiny

Authors Articles | Articles Fractionalized
Bandello F 68 8.95
Li X 48 6.82
Kodijikian L 47 5.76
Chen Y 45 6.32
Chhablani | 44 5.78
Wykoff CC 43 4.21
Zhang X 43 5.50
Barthelmes D 42 4.06
Querques G 4| 5.48
Wang Y 40 5.47
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Figure 13 Top source publishing on Conbercept research using Biblioshiny.

clusters, and 20,297 links, with a total link strength of 56,074. In the visualization, each node corresponds to an
organization, with the node size reflecting the publication and citation volume. Various colors signify different clusters,
denoting the cooperative links among institutions in Conbercept research. For example, Moorfields Eye Hospital and
Johns Hopkins University are shown to be central nodes, signifying their considerable contribution to the research. The
network showcases the collaborative nature of Conbercept research globally, with major institutions from Europe, North
America, and Asia prominently participating.

A significant number of links and a higher-than-average link strength represent an active research community where
institutions work together on Conbercept studies. This exemplifies the interdisciplinary collaboration toward the under-
standing of VEGF inhibitors in ocular vasculopathies. This network reveals the most important organizations in
Conbercept research along with their relations, which are essential for progress in the field.

Table 3 displays the top ten most cited papers on Conbercept in relation to their impact in the ophthalmology research
community as measured by total citations, citations per year, and normalized total citations. The most cited paper is by
Daruich et al (2015)*® in Progress in Retinal and Eye Research with total citations equaling 668, and a normalized TC of
22.57, while Dugel et al (2020)*” in Ophthalmology outdid others for his normalized TC of 41.88. Other notable
contributions include Maguire et al (2016),%® Wells et al (2016),%° and Del Amo et al (2017)** each surpassing 450
citations, which shows the sustained scholarly interest. The data processed through Biblioshiny indicates an increasing
interest in researching Conbercept, particularly in more recent studies like Liao et al (2020),*! which also had high annual
and normalized citation rates, indicating continuous relevancy in research.

Figure 16 shows the citation network map produced in VOSviewer, showing the most important references in
Conbercept research and how they are interconnected. Of a total of 67,264 cited references, only 755 received
a minimum of 20 citations, and they are represented in 10 different clusters, each colored differently. The network
features 59,358 citation links with a total link strength of 180,919, signifying strong interconnectivity among the cited
works. Central and highly cited nodes like Rosenfeld PJ (2006, New England Journal of Medicine),** Boyar DS (2014,
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Figure 14 Co-authorship network visualization.

Ophthalmology),”® and Nguyen OD (2012, Ophthalmology)™® appear prominently, suggesting their foundational role in
guiding subsequent research. The proximity of items and clustering reveals topical groupings and thematic focuses, such
as anti-VEGF therapy, macular degeneration, and retinal diseases. Outlier nodes like Munier FL (201 2)*3 are positioned
distantly, indicating relatively isolated citation patterns or niche subtopics. Overall, the visualization captures the
structure of scholarly influence and the evolution of key research themes in ophthalmology related to Conbercept.

Table 4 presents the most cited journals contributing to Conbercept research, based on a VOSviewer analysis of 7,919
cited sources, where 509 met the citation threshold of 20. These journals are grouped into five clusters and collectively
form 69,074 links with a total link strength of 3,089,867, indicating a dense citation network. Ophthalmology (Elsevier,
US) dominates the landscape with 19,798 citations and the highest total link strength (725,947), reflecting its central role
in publishing impactful Conbercept-related studies. It is followed by Retina — The Journal of Retinal and Vitreous
Diseases (SAGE, US), which despite a lower H-Index (14), amassed 11,795 citations, showcasing its niche relevance.
Other top-tier Q1 journals such as American Journal of Ophthalmology, Investigative Ophthalmology & Visual Science,
and British Journal of Ophthalmology also feature prominently with high citation counts and robust link strengths,
underlining their influence. International journals like Graefe'’s Archive for Clinical and Experimental Ophthalmology
(Germany) and Eye (UK) further broaden the scope. Notably, New England Journal of Medicine stands out with a high
H-Index of 1231 but lower citation count (2,818), suggesting foundational but less frequently cited contributions in this
specific field. Overall, the data underscores a strong concentration of impactful research published in high-ranking,
primarily Q1 ophthalmology journals.

Table 5 displays the most frequently occurring keywords in Conbercept-related research, as visualized using
VOSviewer. The keyword “ranibizumab” is leading with 1,720 occurrences and the highest total link strength of
13,359 which indicates how central it is for anti-VEGF treatment discussions. “Bevacizumab” comes second with

1,236 occurrences and link strength of 9,728 which captures the degree of co-citation and topical overlap. Other such as
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Figure 15 Network of key organizations in Conbercept research.

LR I3

“endothelial growth factor” “aflibercept” and

“injection” also made Keywords ragged high presence capturing the

biological target and common treatment associated with Conbercept. Macular degeneration, intravitreal injection, and

integration of clinical diagnosis also show high recurrence pointing out the importance of drug in retinal diseases. The

word “outcomes” also has significance as it depicts interest in research about clinical and treatment results. All of these

Table 3 Top Cited Papers on Conbercept Using Biblioshiny

Paper DOI TC | TCPY | Normalized TC
Daruich A, 2015, Prog Retin Eye Res*® 10.1016/j.preteyeres.2015.05.003 | 668 | 60.73 22.57
Dugel PU, 2020, Ophthalmology®” 10.1016/j.ophtha.2019.04.017 596 | 99.33 41.88
Maguire MG, 2016, Ophthalmology® 10.1016/j.ophtha.2016.03.045 552 | 5520 21.13
Wells JA, 2016, Ophthalmology®” 10.1016/j.ophtha.2016.02.022 499 | 49.90 19.10
Del amo EM, 2017, Prog Retin Eye Res®® 10.1016/j.preteyeres.2016.12.001 | 461 | 51.22 20.24
Brown DM, 2015, Ophthalmology®> 10.1016/j.ophtha.2015.06.017 425 | 38.64 14.36
Ohno-Matsui K, 2016, Prog Retin Eye Res>® 10.1016/j.preteyeres.2015.12.001 | 382 | 38.20 14.62
Liao DS, 2020, Ophthalmology®' 10.1016/j.ophtha.2019.07.01 | 371 | 61.83 26.07
Li X, 2019, Graefes Arch Clin Exp Ophthalmol*? 10.1007/s00417-018-04213-x 361 | 51.57 20.36
Heier JS, 2016, Ophthalmology*? 10.1016/j.ophtha.2016.07.032 305 | 30.50 11.67

Abbreviations: TC, Total Citations; TCPR, TC per Year.
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Figure 16 Citation network of key papers.

highlighted keywords suggest that there is focus in anti-VEGF literature describing the relevance of age-related macular
degeneration and other similar diseases.

Figure 17 visualizes the keyword co-occurrence network in Conbercept research, based on 9,283 identified keywords,
of which 658 met the minimum occurrence threshold of 10. The network is grouped into 10 distinct clusters, shown in
different colors, forming 38,573 links with a total link strength of 134,007, reflecting strong interconnectivity among
research topics. Dominant keywords such as “ranibizumab” “endothelial growth-factor” “macular degeneration” “intra-
vitreal injection” and “outcomes” appear in large nodes at the center of the map, highlighting their central role in the
thematic structure of the field. These core terms are surrounded by related concepts like “diabetic macular edema”
“retinopathy of prematurity” “glaucoma” and “monotherapy” which branch into subtopics across various clusters. The

Table 4 Most Cited Journals in Conbercept Research

Source Country | HI | QC Publisher Citations TLS

Ophthalmology us 297 | QI Elsevier 19,798 725,947
Retina-) Ret Vit Dis us 14 Q3 SAGE 11,795 376,554
Am | Ophthalmol us 221 | Ql Elsevier 10,074 429,083
Invest Ophth Vis Sci us 260 | Ql ARVO 8118 336,674
Brit ] Ophthalmol UK 185 | Ql BM) 6633 281,774
Arch Ophthalmol-Chic us 184 | Ql AMA 4607 212,330
Graef Arch Clin Exp Germany | 120 | QI Springer 4386 160,954
Eye UK 132 | Ql Springer 3820 181,580
New Engl | Med us 1231 | QI | Massachusetts Medical Society 2818 95,988
Acta Ophthalmol UK 1o | Ql Wiley 2560 108,803

Abbreviations: HI, Hirsch Index; QC, Quartile Category; TLS, Total link strength.
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Table 5 Most Frequent Keywords in Conbercept Research

Using VOSViewer

Keyword Occurrences | Total Link Strength
Ranibizumab 1720 13,359
Bevacizumab 1236 9728
Endothelial growth-factor 699 5726
Aflibercept 688 5766
Injection 610 4723
Macular degeneration 595 4691
Therapy 588 4494
Intravitreal injection 577 3731
Outcomes 524 4036

dense clustering around anti-VEGF agents and retinal disease treatments indicates a concentrated research focus on
pharmacologic interventions and their clinical outcomes. The co-occurrence map provides a comprehensive overview of
how key themes are interconnected, with terms like “COVID-19” “real-world” and “adherence” suggesting emerging and
applied research directions within the broader field of ophthalmic therapeutics.

Figure 18 presents a global collaboration map illustrating the top contributing countries in Conbercept research. The
visualization, created using Biblioshiny, reveals the geographical distribution and international co-authorship links, with
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Figure 17 Keyword co-occurrence network.
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Figure 18 Top contributing countries in Conbercept research using Biblioshiny.

darker blue shades indicating higher publication volumes. The United States emerges as the leading contributor, depicted
in the darkest blue, and functions as a central node interacting with many countries in Europe, Asia, and Oceania. China,
Germany, the United Kingdom, and Australia also make notable contributions, underscoring their importance in the
collaboration towards advancing ophthalmologic research. The network of red lines shows strong international colla-
borations, notably between North America, Western Europe, and East Asia. This collaboration reveals the Conbercept’s
widespread scientific interest, research undertakings, and combined efforts towards its clinical applications. As is clear,
countries from Africa and some regions of the Middle East tend to be less engaged, which highlights the need for
fostering research engagement and knowledge exchange in future investigations.

Discussion
This meta-analysis evaluated the efficacy of administering Conbercept before or during vitrectomy for PDR and
compared its efficacy with Ranibizumab. The results of this review showed that the patients in the Conbercept group
had less intraoperative bleeding, less need for endodiathermy and silicone oil tamponade, and less recurrence of VH than
patients in the control group. Preoperative Conbercept injection demonstrated strong effectiveness in preventing
intraoperative and postoperative complications in these surgical cohorts. This high efficacy is associated with the strong
affinity of Conbercept for all VEGF isoforms and its ability to suppress VEGF for up to one month on account of its
longer half-life.'*'*2%%¢ However, there was no significant difference in BCVA changes recorded between patients
injected with Conbercept and those injected with Ranibizumab in this study. This may be due to the lack of articles on
studies conducted using the two groups in the present study. Moreover, the BCVA results in the present study were
different from those of a previous study.?**>

Our present study showed that preoperative injection of Conbercept is associated with less intraoperative bleeding,
less use of endodiathermy and silicone oil tamponade, and less recurrence of VH. Wang’s study reported that Conbercept
could change the expression of long noncoding RNAs in the fibrovascular membrane, and its strong affinity for all VEGF
isoforms was shown to reduce the symptoms of DR and its complications.”® However, there was no significant difference
between the outcomes of the Conbercept and Ranibizumab groups in that study. While having a higher affinity and longer
half-life, Conbercept achieved outcomes comparable to Ranibizumab and current evidence indicates similar efficacy,
with no consistent superiority. Nevertheless, larger studies are needed to confirm the results of the difference between
these agents.
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Another finding in our present study demonstrated that intraoperative injection of Conbercept is associated with better
BCVA improvement, decreased CRT, and less recurrence of VH. Two studies reported that administering Conbercept
immediately after vitrectomy improves visual outcome, reduces the recurrence of VH, and decreases CRT.'''*!7
However, the postoperative administration of Conbercept lacks the advantages of the intraoperative administration of
Conbercept, such as reduction of intraoperative bleeding and endodiathermy. Administration of Conbercept before and
after vitrectomy should be considered for its advanced benefits in patients with severe PDR.

The limitations of this systematic review include reported results at different time intervals. The outcomes of follow-up
intervals, especially preoperative outcomes, differ from one study to another. Therefore, pooling the relative data for the
subgroup meta-analysis is difficult. Furthermore, comparative studies between Conbercept and other anti-VEGF agents
remain scarce, potentially attributable to its predominant clinical employment being concentrated in China; existing evidence
is limited to Conbercept versus Ranibizumab comparisons characterized by small sample sizes and abbreviated follow-up
durations. More research on different anti-VEGF agents and follow-up intervals is needed to investigate whether Conbercept
is superior to other anti-VEGF agents. This study focuses on the efficacy of vitrectomy with Conbercept for PDR rather than
the general efficacy of Conbercept. Further studies are needed to investigate the efficacy of Conbercept.

This bibliometric analysis offers a comprehensive overview of the global research landscape on Conbercept, a VEGF
inhibitor prominently used in treating ocular vasculopathies such as nAMD, DR, and RVO. The findings highlight not
only the evolving trends in research output but also key contributors, sources, thematic focuses, and collaborative
patterns that shape the field.

One of the most striking findings is the marked decline in the annual growth rate of Conbercept-related publications
(—10.28%) over the 2015-2025 period, despite the initial surge in activity peaking around 2020. This may suggest
a plateau in novel insights or a redirection of research efforts toward alternative therapies or next-generation anti-VEGF
agents. Although publication volume has decreased, the average number of citations per document (14.86) indicates
sustained academic interest, particularly for earlier studies that have established foundational knowledge in the field.

The authorial landscape shows a strong concentration of influential researchers, with contributors such as Bandello F,
Li X, and Kodjikian L leading the field. Their substantial publication volume and frequent authorship of highly cited
studies underscore their central role in advancing the clinical and pharmacologic understanding of Conbercept.
Furthermore, the dense co-authorship and institutional collaboration networks indicate a mature and interconnected
research ecosystem, with significant contributions from institutions in the United States, China, and Western Europe.
These patterns reflect the global nature of Conbercept research and its translational relevance across diverse healthcare
systems.

In terms of publication sources, high-impact ophthalmology journals, including Ophthalmology, Retina, and
Investigative Ophthalmology & Visual Science, have been primary platforms for widely disseminating peer-reviewed
research findings on Conbercept. These journals not only amplify the visibility of research findings but also ensure that
clinically relevant studies reach a broad ophthalmologic audience. The dominance of top-tier journals suggests that the
field has maintained rigorous scientific standards.

Thematic analysis through keyword co-occurrence revealed that research has centered primarily around established
anti-VEGF agents such as ranibizumab, bevacizumab, and aflibercept, alongside Conbercept. Keywords like “macular
degeneration” “intravitreal injection” and “clinical outcomes” emphasize the strong clinical orientation of this research
domain. Interestingly, emerging themes such as “real-world evidence” and “adherence” point to a gradual expansion of
focus beyond controlled clinical trials toward practical implementation and patient-centered outcomes.

Globally, although the United States and China dominate scholarly output, the underrepresentation of Africa and the
Middle East underscores persistent inequities in research participation. This underlines the need for more inclusive
international collaboration and capacity-building efforts to diversify contributions and perspectives in ophthalmology
research.

Finally, the citation analysis confirms the enduring influence of early landmark studies. Papers by Daruich et al
(2015)*° and Dugel et al (2020),>” among others, continue to anchor scholarly discourse, shaping both research direction
and clinical practice. These high-impact works are central in the citation network and have fostered subsequent studies on
the efficacy, safety, and comparative performance of Conbercept.
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Conclusion

This meta-analysis revealed that administering Conbercept before vitrectomy for PDR reduces intraoperative and
postoperative complications. And the use of Conbercept during vitrectomy also improves BCVA, decreases CRT, and
reduces the recurrence of VH. A comparison of Conbercept and Ranibizumab injection before vitrectomy demonstrated
no significant difference in their outcomes; however, more studies are needed to investigate the efficacy of using
Conbercept before or during vitrectomy compared with other anti-VEGF agents. Overall, this bibliometric review
elucidates the maturation and shifting dynamics of Conbercept research over the past decade. While the field shows
signs of declining output, its foundational influence, international reach, and alignment with clinical priorities underscore
its ongoing relevance. Future research could benefit from addressing geographical gaps and expanding into new domains
such as long-term outcomes, biosimilars, and cost-effectiveness analyses in real-world settings.
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