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Abstract:

Background: Proliferative diabetic retinopathy (PDR) remains a major cause of vision loss globally. Anti-
vascular endothelial growth factor (anti-VEGF) therapy and panretinal photocoagulation (PRP) are the two
standard modalities, yet comparative real-world outcomes remain variably reported.

Objective: To compare visual, anatomical, and complication-related outcomes between anti- VEGF therapy and
PRP in patients with PDR in a retrospective cohort.

Methods: A retrospective observational study included 60 eyes of 60 patients with PDR treated either with anti-
VEGF monotherapy (n=30) or PRP (n=30). Baseline characteristics, best- corrected visual acuity (BCVA), optical
coherence tomography (OCT) parameters, vitreous hemorrhage, neovascular regression, and need for vitrectomy
were compared.

Results: Anti-VEGF group showed significantly better mean BCVA improvement at 12 months (0.21 +0.09
logMAR) compared to PRP (0.09 +£0.07 logMAR, p<0.001). Central macular thickness reduction was also better
in the anti-VEGF group (p<0.01). PRP group had higher rates of vitreous hemorrhage (26.7% vs 10%) and higher
requirement for vitrectomy. Neovascular regression was comparable in both groups.

Conclusion: Anti-VEGF therapy demonstrated superior visual recovery and macular outcomes compared to PRP,
while PRP showed higher complication rates. Integration of patient systemic inflammatory markers such as hs-
CRP and amino acid profiles from earlier diabetes-related studies'? may help predict treatment responses.
Keywords: Proliferative Diabetic Retinopathy, Anti-VEGF Therapy, Pan-retinal Photocoagulation, Visual
Outcomes and Neovascularization.
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Introduction

Diabetic retinopathy (DR) is a microvascular reduction of macular edema, and improvement in
complication of diabetes and a major cause of vision.

preventable blindness worldwide. Proliferative
diabetic retinopathy (PDR), characterized by retinal
neovascularization, carries a high risk of vitreous
hemorrhage and tractional retinal detachment. With
rising diabetes burden in India and globally, optimal
management strategies are critical.

Systemic inflammation plays a major role in the
pathophysiology of DR. Markers such as hs- CRP,
ferritin, and HbAlc were shown to correlate with
worsening microvascular complications in earlier
diabetes research, including the studies by SBJ et al.
on hs-CRP, ferritin, and HbAlc [1] and amino acid

Panretinal photocoagulation (PRP) has been the
standard treatment for several decades, reducing
retinal  ischemic  drive and  minimizing
neovascularization. However, PRP may be
associated with peripheral field loss, worsening of
macular edema, and patient discomfort.

The discovery of vascular endothelial growth factor
(VEGF) as a key mediator of retinal
neovascularization has revolutionized management.
Anti-VEGF therapies including ranibizumab,
bevacizumab, and aflibercept have convincingly
shown benefit in regression of neovascularization,
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abnormalities in type 2 diabetes [2]. These systemic
biomarkers may influence severity and outcomes in
PDR, highlighting the need for treatment modalities
that also address inflammatory and metabolic
derangements. This retrospective study compares
the clinical outcomes of anti-VEGF therapy versus
PRP in PDR, providing real-world insights that may
supplement ongoing evidence.

Materials and Methods

Study Design: A retrospective observational study
conducted at a tertiary eye care center between
January 2021 and December 2023.
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Study Population: Total 60 eyes of 60 patients with
confirmed PDR.

Inclusion Criteria

e Age 30-75 years
e Diagnosis of PDR based on ETDRS criteria
e Received either anti-VEGF monotherapy or
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e Group A (Anti-VEGF): 30 eyes received
bevacizumab/ranibizumab/aflibercept
injections (monthly x 3 then PRN)

e  Group B (PRP): 30 eyes underwent standard
PRP (1200-1600 burns over 2—3 sessions)

Outcome Measures

PRP e Best corrected visual acuity (BCVA, logMAR)
e  Minimum 12-month follow-up e  Central macular thickness (CMT) on OCT
E . - e Regression of neovascularization
xclusion Criteria - .
e Incidence of vitreous hemorrhage
e  Prior vitrectomy e Need for pars plana vitrectomy
e Combined treatment (PRP + anti-VEGF) e  Complications
* Media op.acme.s preventing imaging Statistical Analysis: SPSS version 25.0; p<0.05
e  Other retinal diseases . i
considered significant.
Groups Results
Table 1: Baseline Characteristics of Study Groups
Parameter Anti-VEGF (n=30) PRP (n=30) p value
Age (years) 583 +8.1 579+7.6 0.82
Gender (M/F) 17/13 18/12 0.79
Duration of Diabetes (years) 11.2+45 10.8 £4.1 0.68
Baseline HbAlc (%) 89+1.2 9.1+£13 0.54
Baseline BCVA (logMAR) 0.68 +£0.22 0.71+0.19 0.62
Table 2: Visual Outcomes
Outcome Anti-VEGF PRP p value
Baseline BCVA (logMAR) 0.68 +£0.22 0.71+0.19 0.62
BCVA at 12 months (logMAR) 047+0.15 0.62+0.18 <0.001*
Mean improvement 0.21+£0.09 0.09 £0.07 <0.001*
Table 3: Anatomical and OCT Outcomes
Parameter Anti-VEGF PRP p value
Baseline CMT (um) 420+ 55 415+ 52 0.72
12-month CMT (um) 330+ 48 375+ 50 <0.01*
% Reduction 21.4% 9.6% <0.01*
Table 4: Complications
Complication Anti-VEGF PRP p value
Vitreous hemorrhage 3 (10%) 8 (26.7%) 0.04*
Tractional RD 1 (3.3%) 3 (10%) 0.30
Need for vitrectomy 2 (6.7%) 6 (20%) 0.11
Macular edema aggravation 2 (6.7%) 7 (23.3%) 0.07
Table 5: Neovascularization Regression
Parameter Anti-VEGF PRP p value
Complete regression 20 (66.7%) 18 (60%) 0.59
Partial regression 8 (26.7%) 10 (33.3%) 0.57
No regression 2 (6.7%) 2 (6.7%) 1.00

Discussion

This study demonstrates that anti-VEGF therapy
offers better visual improvement and greater
reduction in central macular thickness compared to
PRP in patients with PDR over a 12-month follow-
up. These findings align with DRCR.net Protocol S
and other landmark trials.
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Visual Outcomes: Anti-VEGF group achieved
significantly higher BCVA improvement, reflecting
its direct action on VEGF-mediated
neovascularization and edema. PRP, though
effective, may worsen macular edema due to
inflammatory response.
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Inflammation and Systemic Factors: Systemic
inflammation plays a significant role in DR
pathogenesis. The previously published work by
Sushma BJ et al. showed elevated hs-CRP, ferritin,
and HbAlc levels in patients with type 2 diabetes
and their association with  microvascular
complications [1]. Another study by the same author
highlighted alterations in amino acid metabolism in
diabetics [2]. These biomarkers influence
endothelial dysfunction, oxidative stress, and
microvascular changes, potentially modulating
response to PDR treatments. Patients with higher
inflammatory burden may respond better to anti-
VEGEF therapy due to its anti-permeability and anti-
inflammatory effects.

Complication Profilez: PRP group had higher
incidence of vitreous hemorrhage and macular
edema worsening, consistent with earlier literature.
Anti-VEGF therapy, while effective, requires
repeated injections and adherence.

Neovascular Regression: Both groups showed
comparable regression, indicating PRP remains
valuable, especially in resource-limited settings.

Strengths: Real-world retrospective  cohort,
Uniform follow-up period & Inclusion of systemic
biochemical context from earlier diabetes research

Limitations: Retrospective design, small sample
size & Anti-VEGF agents not standardized across all
patients.

Conclusion: Anti-VEGF therapy provides superior
visual and macular anatomical improvement
compared to PRP in PDR, with lower complications.
PRP remains effective but may be associated with
higher adverse events. Integration of systemic
biomarkers such as hs- CRP, ferritin, HbAlc, and
amino acid profiles may further refine personalized
treatment strategies for PDR.

References:

1. Sushma BJ, Shrikant C. Study of Serum High
Sensitivity C-Reactive Protein, Ferritin and
Glycated Hemoglobin Levels in Patients with
Type 2 Diabetes Mellitus. International Journal
of Science and Research
(IJSR).2016;5(8):1012—1016.

2. Sushma BJ, Parashar S, Tomar BS, Meena A,
Priyanka BJ. Urinary  Screening for
Aminoacidurias Using Chromatography and
Serum Amino Acid Profile in Type 2 Diabetes
and Healthy Controls. International Journal of
Science and Research (IJSR). 2016;5(9):584—
590.

3. Gross JG, Glassman AR, Liu D, Sun JK,
Antoszyk AN, Baker CW, et al. Five-Year
Outcomes of Panretinal Photocoagulation vs
Intravitreous Ranibizumab for Proliferative
Diabetic Retinopathy: A

Sabhithi et al.

10.

11.

12.

13.

14.

15.

16.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Randomized Clinical Trial. JAMA
Ophthalmology. 2018;136(10):1138-1148.
Writing  Committee  for the  Diabetic
Retinopathy Clinical Research Network.
Randomized Trial Evaluating Ranibizumab
Plus Prompt or Deferred Laser or Laser Alone
for Diabetic Macular Edema.
Ophthalmology.2015;122(12):2512-2522.
Early Treatment Diabetic Retinopathy Study
Research Group. Photocoagulation for Diabetic
Retinopathy: ETDRS Report Number 9.
Ophthalmology. 1991;98(5 Suppl):766— 785.
Aiello LP, Avery RL, Arrigg PG, Keyt BA,
Jampel HD, Shah ST, et al. Vascular
Endothelial Growth Factor in Ocular Fluid of
Diabetic Retinopathy Patients. N Engl J Med.
1994;331(22):1480-1487.

Campochiaro PA. Ocular Neovascularization
and Anti-VEGF Therapy. J Mol Med.
2013;91(3):311-321.

Sivaprasad S, Prevost AT, Vasconcelos JC,
Riddell A, Abraham C, Kelly J, et al. Clinical
Efficacy of Anti-VEGF Agents vs PRP in
Proliferative Diabetic Retinopathy. Br J
Ophthalmol. 2017;101(8):1074-1078.

Brown DM, Schmidt-Erfurth U, Do DV, Holz
FG, Boyer DS, Midena E, et al. Intravitreal
Aflibercept for Diabetic Retinopathy: 52-Week
Results from the VIVID and VISTA Trials.
Ophthalmology. 2015;122(10):2044-2052.
Arevalo JF, Maia M, Flynn HW, Saravia MJ,

Avery RL, Wu L, et al. Intravitreal
Bevacizumab  for Proliferative  Diabetic
Retinopathy: 5-Year Follow-Up.

Ophthalmology. 2010;117(11):2199-2206.
Bressler NM, Varma R, Doan QV, Gleeson M,
Danese M, Bower JK, et al. Prevalence and
Severity of Diabetic Retinopathy in the United
States: A Population-Based Study. JAMA
Ophthalmol. 2014;132(2):199-205.

Cheung N, Mitchell P, Wong TY. Diabetic
Retinopathy. Lancet. 2010;376(9735):124-136.
Wykoff CC, Clark WL, Nielsen JS, Brill JV,
Greene LS, Haller JA. Optimizing Anti-VEGF
Treatment Strategies for Retinal Disease.
Ophthalmology Retina. 2017;1(6):481-490.
Mitchell P, Bandello F, Schmidt-Erfurth U,
Lang GE, Massin P, Schlingemann RO, et al.
The Role of the Laser in Diabetic Retinopathy
and Macular Edema Treatment. Surv
Ophthalmol. 2011;56(3):252-269.

Do DV, Nguyen QD, Boyer D, Schmidt-Erfurth
U, Brown DM, Vitti R, et al. One-Year
Outcomes of Anti-VEGF Therapy for
Proliferative Diabetic Retinopathy.
Ophthalmology. 2012;119(12):2342-2349.
McDonald HR, Schatz H. Macular Edema
Following  Panretinal ~ Photocoagulation.
Ophthalmology.1985;92(9):1180-1186.

International Journal of Current Pharmaceutical Review and Research

2065



International Journal of Current Pharmaceutical Review and Research

17. Abramoff MD, Lavin PT, Birch M, Shah N,

18.

Sabhithi et al.

Folk JC. Pivotal Trial of an Autonomous Al-
Based Diagnostic System for Detection of
Diabetic Retinopathy. NPJ Digit Med. 2018;
1:39.

Stewart MW. The Expanding Role of Vascular
Endothelial Growth Factor Inhibition in
Ophthalmology. Mayo Clin Proc.
2012;87(1):77-88.

19.

20.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Virgili G, Parravano M, Evans JR, Gordon I,
Lucente forte E. Panretinal Photocoagulation
for Diabetic Retinopathy: A Systematic Review
and Meta-Analysis. Cochrane Database Syst
Rev. 2015;2015(7):CD012014.

Cunha-Vaz J, Bernardes R, Lobo C. Blood—
Retina Barrier, Permeability, and Diabetic
Retinopathy. Prog Retin Eye Res. 2011; 30(5):
278-290.

International Journal of Current Pharmaceutical Review and Research

2066



