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Since its public release in November 2022, the usage of 
ChatGPT (Open AI, USA) has been unprecedented. This 
large language model (LLM) can produce human-like text 
from deep-learning techniques. Generative pre-trained 
transformer (GPT) architecture, processes and generates 
text using a transformer neural network. As the size of 
the training dataset increases, the LLM can better infer 
relationships of words and produce more human-like text.

This generative model has already been capable 

to do a variety of useful medical tasks, from writing 
discharge summaries (1) to generating images from 
patient descriptions of neuro-ophthalmic conditions (2) 
to helping with triaging of ophthalmic conditions (3). 
LLMs are rapidly approaching human-level performance, 
with ChatGPT successfully completing the Royal College 
of General Practitioners Applied Knowledge Test with 
an average score of 60.17% (4). In another recent study, 
ChatGPT was shown to be able to respond to patient 
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questions from a social media forum with higher levels 
of empathy and quality than the responses provided by 
physicians (5). ChatGPT can also able to generate basic 
code, which can be useful for clinician-scientists to begin 
working with artificial intelligence (AI) for the first time.

We are a multidisciplinary healthcare and engineering 
team working on developing solutions to monitor and 
maintain astronaut vision during long-duration spaceflight 
(LDSF) (6-9). Although highly beneficial, multidisciplinary 
collaborations can also give rise to a multitude of challenges 
including organization and communication which results 
in delays and decreases in productivity. The usage of 
ChatGPT can help democratize the ability to code, by 
allowing clinicians to be able to develop basic AI techniques. 
By leveraging AI models, these clinicians can expand the 
scope of their research abilities, and this can potentially lead 
to AI in medicine breakthroughs, where clinicians are able 
to generate clinically-focused AI techniques with the goal of 
improving patient outcomes across all domains.

To examine the performance of ChatGPT at developing 
an AI program for medicine, we asked ChatGPT to develop 
a convolutional neural network (CNN) to classify optical 
coherence tomography (OCT) images in ophthalmology 

(Figure 1). All responses in this paper were generated with 
GPT-3.5 in early March, 2023 prior to the release of GPT-
4 (10). According to ChatGPT, the CNN it produced is 
capable of predicting probabilities of a normal, glaucoma, 
drusen and choroidal neovascularization (CNV) OCT. We 
then had an expert in machine learning grade ChatGPT’s 
response.

 The CNN produced by ChatGPT to classify OCTs was 
already quite advanced with 3 convolutional layers, 2 dense 
layers, and max pooling, but could be improved upon. To 
improve upon this, we then asked ChatGPT to include 
normalization and residual connections (Figure 2). The code 
was then successfully updated with batch normalization 
after every convolutional layer which normalized the feature 
maps. Skip connections were also added by ChatGPT to 
help the network learn residual functions. 

We then asked ChatGPT to further make improvements 
to this code by introducing a learning rate reduction 
strategy, so that the network does not get stuck in local 
minima (Figure 3). ChatGPT was again able to successfully 
alter the code, and used a strategy which involves reducing 
the learning rate if the validation loss has not improved over 
a certain number of epochs.

Figure 1 From the prompt “create a CNN with Keras for OCT classification for normal, glaucoma, drusen and CNV classes”. CNN, 
convolutional neural network; OCT, optical coherence tomography; CNV, choroidal neovascularization.
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Figure 2 Generated from the prompt “Can you improve this CNN with normalization and residual connections”. CNN, convolutional 
neural network.

The final task we used to improve the generated CNN 
was by implementing a data augmentation strategy (Figure 4). 
Data augmentation can improve the performance of a CNN 
by increasing training data diversity and reduce overfitting.

ChatGPT displays a highly promising ability to 

develop and refine code to create useful CNN models. 
ChatGPT can be a promising tool to help bridge the gap 
and allow physicians to develop novel applications of AI. 
It is important to consider limitations of large language 
learning models, which can potentially make errors and also 
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unintentionally plagiarize work (11). All things considered, 
ChatGPT and future generative AI technologies will 
democratize the ability to code and develop AI, likely 
leading to breakthroughs in the medical AI sector. 
GitHub has recently introduced “Copilot Chat”, a built-in 
ChatGPT-like experience to help coders by providing in-

depth explanations and analysis.
On the other hand, ChatGPT also presents with its 

unique set of challenges and limitations that are important to 
recognize. Similar to the majority of AI models, the ethical 
concerns surrounding its application in medicine remains, 
which includes biases, patient autonomy, and confidentiality, 

Figure 3 Generated from the prompt “Can you further improve this by introducing reduce learning rate on plateau so that the loss does not 
get stuck in local minima”.
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transparency, and accuracy of data. ChatGPT must also be 
used in accordance with local healthcare regulations, such 
as the Health Insurance Portability and Accountability Act 
(HIPAA) in the United States. To ensure this is occurring, 
patient protected health information must be stored and 
transmitting securely, while following strict authentication 
protocols. Compliance with these regulations must also be 
regularly assessed. To guarantee that ChatGPT is utilized in 
a responsible manner, these issues must be addressed. The 
volume of data that ChatGPT is prepared using has a major 
effect on the precision and reliability of its suggestions. 
This is especially important in medicine; ChatGPT may not 
fully ‘understand’ the complexities and nuances of medical 
terminology, potentially leading to inaccurate feedback. 
In conclusion, even though ChatGPT has the potential to 
alter healthcare, its application in medicine has to be closely 
watched and assessed to make sure it is utilized in an ethical 
and responsible way.
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