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Abstract

Age-related macular degeneration (AMD) is a leading cause of irreversible blindness worldwide, and the
number of affected population is projected to be 288 million by 2040. It is a debilitating and progressive
disease that independence and overall quality of life decline in parallel with visual impairment. Over the past
several years, anti-vascular endothelial growth factor (anti VEGF) injection has become the current mainstay of
treatment for neovascular AMD. However, high cost and needs for repetitive administration results in
substantial healthcare burden. Moreover, the therapeutic response varies widely, and was difficult to predict
based on limited clinical information in the past.

To enhance clinical decision-making and provide personalized treatment strategy, we developed a novel deep
convolutional neural network which can simultaneously process optical coherence tomography (OCT) images
and corresponding numerical values including baseline visual acuity (VA) and patient demographics. The idea
of using original OCT image without human processing as well as baseline data input is simulate current clinical
decision making. This innovative approach demonstrated high accuracy in predicting individualized treatment
outcome and demonstrated an AUC of 0.989 (95% Cl, 0.9700.970--0.999), accuracy of 0.936 (95% confidence
interval [Cl], 0.8890.999), sensitivity of 0.933 (95% Cl, 0.841--0.974), and specificity of 0.938 (95% Cl, 0.877--
0.969). In the attention heatmap, focused locations that contributed most to decision making by HDF-Net
showed validity and corresponded well to the clinically relevant features within OCT images.

By simulating the clinical decision process with mixed baseline information from OCT images and non--image
data, HDF-Net demonstrated promising performance in predicting individualized treatment outcome. The
results highlight the potential of deep learning to simultaneously process a broad range of clinical data to
weigh and leverage the complete information of the patient. This novel approach is an important step toward
real-world personalized therapeutic strategy for treatment-naive AMD.



