RetinaMind

Exploring a Quick, Objective, and Non-Invasive Method to Diagnose
Neurodevelopmental Disorders Using the Retina

Introduction: Autism and ADHD
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Diagnosis and treatment roadmap for Autism and ADHD patients. Figure by finalist in Google
Drawings, 2025. [a,b] Obtained through Flaticon with paid license. ttps:/mwww.fiaticon.comi)
[C] Adapted from the Effective Health Care Program. (https://effectivehealthcare.ahrq.gov/products/autism-update/consumer)

Figure by finalist in Google Drawings, 2025.
Retinal image by Mikael Haggstrom, used with permission. (por:10.15347mjm/2014.008)

e The quicker we diagnose and treat Autism Spectrum Disorder 1) Develop computational models to predict ASD
(ASD) and ADHD, the better the patient’s outcome. t_wU and ADHD patients using retinal images.

e Today, psychiatric diagnosis is a lengthy and complex process. 8 2) Develop a biological model to better

e Need: Fast, Objective, and Accessible Early Screening. understand the ASD-retina connection.

Enabling Retina-Based Diagnosis: Two Computational Models
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Step 1: Automatic Feature Extraction Extracted Retinal Features Step 2: Disorder Prediction
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Summary of computational methodology. (Top, Blue) CNN model pipeline. (Bottom, Green) Transparency-focused model pipeline. Figure by finalist in Google Drawings
and Python, 2026. Retinal images by Mikael Haggstrom, used with permission. (por:10.15347mjm/2014.008)

Convolutional Neural Network (CNN) | Transparency-Focused Model
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Red = important. Figure by finalist in Python, 2025. Retinal image waterfall plot. Figure by finalist in ASD and ADHD earlier.
by Mikael Haggstrom, used with permission. or:10.15347mjm/2014.008) I Google Drawings and Python, 2026.

Exploring the Autism-Retina Connection: A Biological Model
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Summary of biological methods. Figure by finalist in BioRender, 2025.  Retina-related genes, and how expression changes brain-retina connection.
661W cell photo taken by finalist using a tissue microscope (100x). with VPA treatment. Figure by finalist in R, 2025.

Key References: Choi, H., Hong, J., Kang, H. G., Park, M.-H., Ha, S., Lee, J., Yoon, S., Kim, D., Park, Y. R., & Cheon, K.-A. (2025). Retinal fundus imaging as biomarker for ADHD using machine learning for screening and visual attention stratification. Npj Digital Medicine, 8(1), 164. https://doi.org/10.1038/s41746-025-01547-9 | Cioni, G., Inguaggiato, E., &
Sgandurra, G. (2016). Early intervention in neurodevelopmental disorders: Underlying neural mechanisms. Developmental Medicine & Child Neurology, 58(S4), 61-66. https://doi.org/10.1111/dmcn.13050 | Kim, J. H. et al. (2023). Development of Deep Ensembles to Screen for Autism and Symptom Severity Using Retinal Photographs. JAMA Network Open,

6(12), e2347692. https://doi.org/10.1001/jamanetworkopen.2023.47692 | Lai, M., Lee, J., Chiu, S., Charm, J., So, W. Y., Yuen, F. P, Kwok, C., Tsoi, J., Lin, Y., & Zee, B. (2020). A machine learning approach for retinal images analysis as an objective screening method for children with autism spectrum disorder. eClinicalMedicine, 28.
https://doi.org/10.1016/j.eclinm.2020.100588 | Zarate-Lopez, D. et al. (2024). Three Decades of Valproate: A Current Model for Studying Autism Spectrum Disorder. Current Neuropharmacology, 22(2), 260—289. https://doi.org/10.2174/1570159X22666231003121513 Kang . E




