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ABSTRACT

Background

Diabetic retinopathy (DR) remains a leading cause of preventable visual impairment among
individuals with diabetes mellitus.[*? Screening programs at secondary care hospitals are often
constrained by limited specialist availability. Artificial intelligence (Al)-based systems may
provide an effective adjunct for early detection of DR.7]

Objective

To evaluate the diagnostic performance of an Al-based system for detecting diabetic
retinopathy using color fundus photographs in a secondary care hospital setting.

Methods

This retrospective observational study included fundus photographs of 100 patients with
diabetes mellitus. Images were independently evaluated by an Al-based DR detection system
and by a retina specialist. Specialist grading according to the International Clinical Diabetic
Retinopathy Severity Scale!® served as the reference standard. Sensitivity, specificity, positive
predictive value (PPV), negative predictive value (NPV), and inter-observer agreement
(Cohen’s kappa) were calculated.

Results

The Al system demonstrated high sensitivity and specificity for detecting any diabetic
retinopathy. Substantial agreement was observed between Al output and specialist grading
(Cohen’s k =0.79).

Conclusion

Al-based screening systems demonstrate promising diagnostic performance for diabetic
retinopathy detection in secondary care hospital settings and may help address manpower
shortages in resource-constrained environments.

Keywords: Diabetic Retinopathy, Screening, Artificial Intelligence (Al).

INTRODUCTION
Diabetes mellitus has emerged as a major public health challenge in India, with steadily
increasing prevalence. One of the most common microvascular complications of diabetes is
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diabetic retinopathy (DR), which remains a leading cause of preventable visual impairment
and blindness among working-age adults.!*?

Early detection through systematic screening and timely referral is essential to prevent
progression to vision-threatening stages of DR.[®I However, screening services at secondary
care hospitals are frequently limited by inadequate infrastructure and shortage of trained
retina specialists.

Recent advances in artificial intelligence (Al), particularly deep learning—based image
analysis, have enabled automated detection of diabetic retinopathy using fundus
photographs.l*" Several large-scale validation studies conducted in tertiary care settings have
demonstrated high diagnostic accuracy of Al-based systems.*”] However, limited data are
available regarding their real-world performance in secondary care hospital settings in
resource-limited environments.

The present study was conducted to evaluate the diagnostic performance of an Al-
based DR detection system in a secondary care hospital.

NEED FOR THE STUDY

India faces a dual burden of increasing diabetic population and limited ophthalmic manpower
at peripheral healthcare facilities. Al-assisted screening tools may bridge this gap by
facilitating early detection and referral.*") However, most existing validation studies have
been conducted in tertiary centers.>"1 There is a need to generate real-world evidence
regarding the effectiveness of Al-based DR screening systems in secondary care settings.

MATERIALS AND METHODS

Study Design
This was a retrospective observational study conducted in a secondary care hospital.

Study Population
Fundus images of 100 patients with diagnosed diabetes mellitus who underwent screening
during the study period were included. Images of inadequate quality were excluded.

Image Acquisition
Color fundus photographs were obtained using a non-mydriatic fundus camera under standard
imaging protocols.

Al-Based Evaluation
All images were analyzed using a validated Al-based diabetic retinopathy detection system
designed to classify images as either “DR present” or “No DR.”

Reference Standard

All fundus images were independently graded by a retina specialist according to the
International Clinical Diabetic Retinopathy Severity Scale.®! Specialist grading served as the
reference standard.

Outcome Measures

Diagnostic performance parameters calculated included sensitivity, specificity, positive
predictive value (PPV), negative predictive value (NPV), and Cohen’s kappa statistic for
inter-observer agreement.
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Ethical Considerations

The study adhered to the ethical guidelines for biomedical research involving human
participants as laid down by the Indian Council of Medical Research’. The study followed the
principles of the Declaration of Helsinki.

RESULTS
A total of 100 patient fundus images were analyzed. Based on specialist grading, cases were
categorized as either presence or absence of diabetic retinopathy.

The Al system demonstrated high sensitivity for detection of any DR, high specificity
in identifying non-DR cases, and positive and negative predictive values indicating reliable
screening performance.

The agreement between Al-based grading and retina specialist evaluation was
substantial, with a Cohen’s kappa coefficient of 0.79, indicating strong concordance.

DISCUSSION

The findings of the present study are consistent with previous large-scale validation studies of
Al- based DR detection systems.*1 High sensitivity is particularly important in screening
programs to minimize missed cases of diabetic retinopathy.

Early detection and timely intervention are critical in preventing progression to vision-
threatening diabetic retinopathy.®® Landmark clinical trials have demonstrated that laser
photocoagulation significantly reduces the risk of severe vision loss in diabetic retinopathy.]

The implementation of Al-based screening tools at secondary care hospitals may help
overcome the shortage of retina specialists and facilitate early referral of patients requiring
further management.

Strengths

Real-world secondary care hospital setting.
Specialist-based reference standard.

Practical applicability in resource-limited environments.

Limitations
Small sample size
Retrospective design
Single-center study
Further multicentric prospective studies with larger sample sizes are recommended to
validate these findings.

CONCLUSION

Al-based systems demonstrate promising diagnostic performance for diabetic retinopathy
screening in secondary care hospital settings. Integration of Al-assisted screening into routine
diabetic care may improve early detection rates and reduce the burden of vision-threatening
complications in resource-constrained environments.
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