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Problem: Global burden of Myopia & High Myopia…
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Myopia: 5 Billion
High myopia: 1 Billion 

• Hypertension: 1 Billion
• Diabetes: 500 Million
• AMD: 100 Million
• Glaucoma: 80 Million

Holden B et al. Ophthalmology 2015
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… particularly important in Asia BUT also in the WEST

%

5-10% of Asians have High Myopia.. AND 2-5% of Caucasians
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				Whites		Chinese		African-Americans		Hispanics

		Myopia		31		37.2		21.5		14.2

		High Myopia		5.4		11.8		3.1		1.8







5

%

Impact of COVID-19 on Myopia Boom
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%

Impact of COVID-19 on Myopia Boom
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%

Rise of AI 

Cited >40,000 times
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AI in Medicine (Segmentation, Classification, Prediction)
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AI and Deep Learning – A New Tool for DR Screening 

2018 2020 2022
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AI, ML and DL for Myopia
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AI Myopia for Children

Can we use baseline childhood photo to predict high myopia 
in 5 years?
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Fundus to Predict High Myopia
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Fundus to Predict High Myopia
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Clinical Significance of Myopic Macular Degeneration 

Myopic Macular Degeneration (MMD) should be used 
“research” and “clinically” in the real-world settings
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AI Fundus to Detect High Myopia Related Complications 

• 226,686 images

• 6 countries
– Singapore (Train and validate)
– China (Test)
– Taiwan (Test)
– India (Test)
– Russia (Test)
– UK (Test)

• 10 different retinal cameras



16

DLA performance across all 
datasets for MMD and High 
Myopia

• ALL >90% AUC and 
sensitivity

• Specificity: 72.9% - 
95.9%

Results – MMD and High Myopia
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Independent test dataset of 
400 images:

DLAs outperformed all 6 
retinal specialists in terms of 
AUC

Error rates of MMD and 
high myopia DLAs at least 
as good as 6 retinal 
specialists

Results – MMD and High Myopia
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Large Language Model in Medicine
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Large Language Model in Medicine

- Highly complex deep neural networks
trained on massive text datasets, often with 
billions of parameters.

- In 2017, Google introduced the 
breakthrough "Transformer" architecture

- The sheer scale of data and parameters
allows LLMs to understand and generate
human-like text, making them a powerful
tool for various applications, including in the
field of healthcare
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Large Language Model in Ophthalmology

Tan et al, Ophthalmology Science, In Press
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Framework H20 LLM Studio (Default Settings) OpenAI 
Model Llama2-7b Llama2-7b-chat Llama2-13b Llama2-13b-chat GPT-3.5-Turbo

GPT-4 Score 0.79 0.85 0.87 0.93 0.96
GPT-4 Rank 5 4 3 2 1

Clinician Rank (LY) 4 5 3 2 1
Alignment
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Future Directions for Myopia AI

• Personalized multi-modal AI algorithms to 
• Screen for stable/low vs fast 

progressors
• Types of myopia treatment

• Atropine drops vs ortho K vs 
DIMS or other lenses

• How to start, how to taper 
• AI-based nudging technologies, 

remote monitoring devices & 
gamification

• Health Economics Studies
• Large language models for myopia care
• Safe and Responsible AI 
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AI Health Economic Analysis
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Towards

UTOPIA
OR

DYSTOPIA?

Resulting from AI/Big Data
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Email address: 
Daniel.ting45@gmail.com 

mailto:Daniel.ting45@gmail.com
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