E-ISSN 2250-0944
ISSN 2250-1150
doi: 10.31838/ijprt/16.01.123

Research Article

Contemporary Screening and Evidence-Based
Treatment Approaches for Diabetic Retinopathy

Dr. Ibtihaj Imran’, Dr. Muhammad Farhan Lodhi?’, Dr. Faisal Anwar3, Mohammad Younas Khan*
IMBBS, FCPS Resident, LRBT Free Eye Hospital, Lahore.

Z*FCPS Opthalmology, FCPS (VRO) fellow L.R.B.T hospital Township Lahore.

3Assistant Professor Ophthalmology, Sharif Medical and Dental College / Sharif Medical City Hospital.
4Associate Professor Ophthalmology, Islamic International Medical College Trust / Riphah, International
Hospital, Islamabad.

Email: libtihajimran@hotmail.com, #*farhanlodhi22 @gmail.com, 3faisal.gemni@gmail.com
Corresponding Author: Mohammad Younas Khan

Received: 07.01.26, Revised: 12.02.26, Accepted: 16.03.26

ABSTRACT

Introduction: Diabetic retinopathy (DR) remains a leading cause of preventable blindness worldwide,
resulting from hyperglycemia-induced microvascular damage to the retinal vasculature. The
condition is often asymptomatic in early stages, making timely detection crucial.

Objective: This article aims to provide a comprehensive overview of current strategies for screening,
diagnosing, and managing diabetic retinopathy, with a focus on evidence-based interventions that
reduce disease burden and preserve visual function.

Methods: A systematic review of the literature and critical analysis of clinical guidelines were
performed to evaluate diagnostic approaches and therapeutic options, including laser
photocoagulation, intravitreal pharmacotherapy, and surgical interventions.

Results: Early detection has been significantly enhanced by modalities such as dilated fundus
examinations, high-resolution fundus imaging, and teleophthalmology. Stage-specific interventions—
including panretinal photocoagulation, anti-VEGF therapy, and vitrectomy—have proven highly
effective in preventing vision loss at various stages of DR.

Conclusion: Comprehensive management integrating systematic screening, early diagnosis, and
stageappropriate therapy is essential to reduce both the visual and socioeconomic impact of diabetic
retinopathy.

Keywords: Diabetic Retinopathy, Retinal Screening, Laser Photocoagulation, Anti-VEGF Therapy,
Fundus Photography, Teleophthalmology, Diabetic Macular Edema, Vision Preservation, Ophthalmic
Interventions, Disease Management.

INTRODUCTION

Diabetic retinopathy (DR) is a microvascular
complication of diabetes and a leading cause of
preventable visual impairment and blindness
worldwide [1]. It is estimated that
approximately one-third of individuals with
diabetes will develop some form of DR during

often asymptomatic, making  proactive
screening essential [2]. The pathophysiology of
DR involves chronic hyperglycemia—induced
endothelial damage in retinal capillaries,
thickening of the basement membrane,
pericyte loss, microaneurysm formation, and
disruption of the blood-retinal barrier [3].

their lifetime. Early stages of the disease are
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and retinal detachment in advanced stages [4].
Diabetic retinopathy is typically classified into

This cascade can result in ischemia,
neovascularization, fibrovascular proliferation,
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non-proliferative (NPDR) and proliferative
(PDR) forms. NPDR represents the early stage,
characterized by microaneurysms, dot and blot
hemorrhages, and cotton wool spots [5]. PDR
is more severe and involves pathological
neovascularization, vitreous hemorrhage, and
tractional retinal detachment, often causing
sudden and irreversible vision loss [6]. A less
common but serious manifestation is diabetic
macular edema (DME), which may develop at
any stage of retinopathy. DME arises from
increased vascular permeability, leading to fluid

accumulation in the macula, the retinal region
responsible for central vision, and is a major
contributor to visual disability in diabetic
patients [7]. Early detection is critical, as
estimates suggest that up to 90% of DR-
related blindness can be prevented through
timely screening and intervention [8].

Screening strategies range from dilated fundus
examinations  to
imaging and
approaches.

high-resolution  fundus
teleophthalmology-based
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Telemedicine  integration  has  proven
particularly valuable in resource-limited and
rural areas where access to ophthalmologists is
limited [9]. Treatment strategies depend on
the stage and severity of the disease.
Panretinal  photocoagulation (PRP) has
remained the cornerstone for managing PDR
for decades [10].

Anti-vascular endothelial growth factor (anti-
VEGF) therapy has transformed the treatment
of DME and PDR, significantly improving visual
outcomes [11]. In advanced cases involving
non-clearing vitreous hemorrhage or tractional
retinal detachment, pars plana vitrectomy
offers a surgical option to restore retinal
anatomy and halt further progression.

METHODOLOGY

A comprehensive literature review was
conducted using PubMed, Cochrane Library,
and Scopus databases covering the period from
2010 to 2025. Search terms included “diabetic
retinopathy,” “screening,” “fundus
photography,” “laser photocoagulation,” “anti-
VEGF,” and “teleophthalmology.” Clinical
guidelines from the American Diabetes
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Association (ADA) and the American Academy
of Ophthalmology (AAO) were reviewed to
ensure adherence to current evidence-based
practices.  Inclusion criteria  comprised
guideline recommendations, large cohort
studies, meta-analyses, and randomized
controlled trials involving type 1 or type 2
diabetic adults. Extracted data included
screening sensitivity and specificity, efficacy of
interventions, visual acuity outcomes, and
rates of disease progression.

Findings were synthesized narratively and
summarized in tables for practical clinical
application.

RESULTS

Early detection and timely management of
diabetic retinopathy are essential for
preventing vision loss.

Screening methods, from traditional dilated
fundus examinations to advanced imaging
technologies, allow accurate diagnosis.
Interventions such as laser photocoagulation,
anti-VEGF  injections, and  vitrectomy
substantially reduce visual morbidity and help
preserve vision when appropriately applied.

Table 1. Comparative Performance of Screening Modalities for Diabetic Retinopathy

Screening Method

Sensitivity

(%)

Specificity|

(%)

Limitations

Advantages
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) . . Requires trained
D|Iated_ fur_ldus 85-90 85-90 Rapid access, relatively staff, subjective
examination low cost N
variation
Permanent Equipment cost
Fundus photography 80-88 84-90 documentation, allows | . quipmen 4
image quality varies
follow-up
Optical coherence 90-95 Detects macular edema,| High cost, limited
tomography (OCT) 90-95 high-resolution imaging rural availability
Teleophthalmology 85-90 80-88 Expands coverage to | Internet-dependent
underserved populations infrastructure
. Diabetic hy Treatment]
Table apeutic Approaches to Mo . L.
Ther 2. Current] Retinopat dality Indication
Efficacy ;
Advantages lons
Limitat Limitations Treatmen odality Indication Efficacy
Advantages tM
Panretinal . . . .| Reduces risk of Possible
. Proliferative diabetic . Proven long- . i
photocoagulation retinopathy (PDR) severe visual term peripheral visual
(PRP) pathy loss by 50-60% efficacy field loss

. .(_:I|n|call_y . Stabilizes visual | Useful adjunct to
. significant diabetic o . - .
Focal/Grid laser acuity in most anti-VEGF Less vision gain
macular edema atients thera than anti-VEGF
- Visual gain in Effective, Requires
Anti-VEGF DME and PDR 30— 40% of minimally repeated
injections . . . s
patients invasive injections, costly,
. . Invasive,
Non-clearing vitreous
hemorrhage, Restores Effective for
Vitrectomy tractional anatomy, advanced . .
. . . - requires surgical
retinal improves vision disease
detachment .
expertise
DISCUSSION Therapeutically, PRP remains a mainstay for

Diabetic retinopathy management is a multi-
modal process involving early diagnosis, timely
intervention, and systemic disease control [12].
Prevention is screen-driven. Dilated fundus
examination is costeffective and viable based
on the availability of specialists. Digital fundus
photography offers objective records and is

used in
which are

extensively
programs,

teleophthalmology
highly effective in

extending coverage in underserved areas [13].

proliferative disease with a 50-60% reduction
in severe visual impairment [14]. Side effects
such as peripheral field limitation require
patient-specific decision-making. Anti-VEGF
therapy—Ranibizumab, Aflibercept, and

Bevacizumab—nhas revolutionized prognosis in
DME and PDR, offering better visual outcomes
than laser therapy alone [15]. Challenges

remain,

including the need for

repeated

injections and cost considerations, especially in
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low-resource settings. Vitrectomy is warranted
in late presentations, such as non-clearing
vitreous hemorrhage or tractional retinal
detachment [16]. Preoperative anti-VEGF
treatment can improve surgical outcomes by
reducing intraoperative hemorrhage and
postoperative complications. Despite these
advancements, real-life clinical implementation
is suboptimal. Major challenges include poor
follow-up, late presentation, and low-coverage
screening [17]. Early diagnosis can be
improved through routine DR screening as part
of diabetes care, education of non-ophthalmic
health workers, and Al-based computerized
screening [18]. Future therapeutic approaches
include sustained-release anti-VEGF devices,
neuroprotective agents, and gene therapy for
early vascular alterations.

CONCLUSION

Early identification and treatment of diabetic
retinopathy can prevent blindness. A
systematic approach to routine screening,
accurate diagnosis, and evidence-based,
stage-specific treatment can significantly
reduce blindness rates. Additional applications
of teleophthalmology, high-technology
imaging, and novel pharmacologic agents
increase access and efficacy. Shared care by
diabetologists, ophthalmologists, and general
practitioners, along with patient education, is
critical to maintain vision and enhance quality
of life in diabetic patients.
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