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Al: the future of medicine?

Al is a term used to describe the use of computers and other technology to simulate intelligent behaviour and critical
thinking that mimic the cognitive functions of a human being.” Research into the application of Al techniques in
medicine has been ongoing for several decades; in 2016, most Al investment went into research in the healthcare
sector.” The potential applications of Al in medicine are vast and, ultimately, it is likely to have a significant impact on
patient care and clinical decision-making in rheumatology.?

There are potential applications for Al-based technologies in almost every aspect of modern life. One well-known
example of Al is the programme Google Translate, which can automatically translate text to and from a multitude of
languages. Google Translate uses an algorithm based on machine learning, an Al technique, which is programmed to
learn from a set of solved problems. This approach removes the need for any understanding of grammar or syntax
and allows the algorithm to infer the rules of any language and apply them to solve unseen problems.

Al-based technologies are emerging within healthcare settings, but more research is needed before the full potential
of Al is realised across a wide range of clinical applications. Automated analysis of medical imaging is one area where
Al may have particular value, as manual analysis of these images is resource intensive and can be subject to
interobserver variability.® In 2016, a deep-learning algorithm was developed that detected diabetic retinopathy and
macular oedema in retinal fundus images with a high degree of specificity and sensitivity.# Based on these findings,
in 2018, the FDA permitted marketing of the first Al-based medical device that could be used in a primary care
physician’s office to detect cases of diabetic retinopathy.® Al techniques also have the ability to extract unexpected
patterns and associations from medical images. For example, a deep-learning algorithm has been developed that can
predict cardiovascular risk factors (such as age, gender and systolic blood pressure) from retinal fundus images.®
Previously, it had not been considered that these factors could be identified from retinal images.® This demonstrates
the power of Al techniques to go beyond human interpretation to see associations between multiple variables that
the human brain cannot detect.

Other applications of Al in medicine have been investigated, including the use of laboratory data, medical records and
molecular biology outputs to aid in diagnosis, treatment selection and prediction of prognosis. For example, a model
based on demographic and laboratory data was developed to predict treatment non-response in patients with Crohn’s
disease.” Al systems have also been used to assist with selection of an appropriate antibiotic prescription.® Numerous
Al-based technologies have been approved by the FDA across fields including oncology, cardiology and emergency
medicine.’

Future applications of Al in medicine could include examining associations between genotype and phenotype, as well
as using Al to extract and analyse clinical data from electronic health records (EHRs). EHRs contain large amounts of
real-world patient data in both a structured form (information such as International Classification of Disease [ICD]
codes), as well as in a free-text arrangement (e.g. the narrative from the healthcare provider notes).”" It can be
challenging to identify or classify patients with certain conditions using structured information alone, as their use can
vary substantially across healthcare systems. This is a particular issue when trying to identify patients with axial
spondyloarthritis (axSpA) from EHRs, as the evolving disease concept means there has historically been a lack of
specific ICD codes. To overcome this issue, a technique called natural language processing was used in one study to
extract key disease concepts from free-text data in EHRs.™ This data was then combined with structured ICD code
data to develop algorithms designed to identify patients with a high probability of having axSpA. When identifying
patients with axSpA, the algorithms that incorporated free-text data outperformed the algorithms that used ICD codes
alone." Algorithms incorporating data derived from natural language processing expand the amount of EHR data that
can be analysed and offer exciting opportunities for clinical research in the future.

Al in healthcare is a rapidly evolving field, but it is important to proceed cautiously and responsibly. In a recent proof-
of-concept study, a deep-learning algorithm was used to detect patients with atrial fibrillation based on facial video
images.'? The approach was able to identify patients with atrial fibrillation with a high degree of accuracy and could
facilitate high-throughput screening in settings such as hospital waiting rooms.’> However, the non-contact nature of
this type of examination raises important questions and concerns about patient consent, privacy and confidentiality.®
As technology advances, regulation will be required to ensure that tools are used appropriately and ethically.
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