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Abstract. In the current era, artificial intelligence (AI) development is experiencing
unprecedented growth, fueled by advancements in deep learning, big data, and computing power.
Industries are integrating Al for automation, optimization, and decision-making. Breakthroughs
in natural language processing and computer vision are reshaping how humans interact with
technology. Ethical considerations regarding Al bias, privacy, and job displacement remain
paramount. Collaborations between academia, industry, and governments drive innovation,
aiming to harness Al's potential while addressing its societal implications. There is no denying
that Al has revolutionized various sectors, including healthcare. This paper explores the
applications of Al in the healthcare industry, highlighting its impact on diagnosis, treatment,
patient care, and the challenges Al is facing in the healthcare industry. The effectiveness and
challenges of Al implementation in healthcare are discussed through the analysis of various
studies and real-world examples. Eventually, conclusions can be drawn that under appropriate
regulation and promotion, Al has immense potential and will shine brightly in the healthcare
industry, significantly improving the quality of medical care for individuals.
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1. Introduction

Information and communications technology is a core element of digital organizations, improving
operational efficiency and enhancing competitive advantage. In today's era of the fourth industrial
revolution, advanced digital technologies and equipment are widely used in innovation and value
creation in all walks of life. Applying Al-based technologies will be indispensable for every organization
since Al-based technologies are now being integrated into people’s daily lives [1-3]. The integration of
Al into the healthcare industry has brought about significant advancements, promising improved patient
outcomes, enhanced diagnostic accuracy, and more personalized treatment options [4,5]. With the ability
to analyze vast amounts of data and learn from patterns [6], Al technologies are reshaping traditional
healthcare practices. This paper aims to examine three specific applications of Al in healthcare: medical
imaging analysis, predictive analytics for disease diagnosis, and personalized treatment
recommendation systems. This paper gives its readers a deeper insight into the application of Al in
familiar settings in people’s daily lives, hospitals, and the healthcare industry, elucidating the direction
of future research on the application of Al in the medical field.
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2. Medical imaging analysis

Al-powered medical imaging analysis has transformed the field of radiology by improving the accuracy
and efficiency of image interpretation. Deep learning algorithms can analyze medical images such as X-
rays, Magnetic Resonance Imaging (MRI), and Computed Tomography (CT) scans to detect
abnormalities and assist radiologists in making faster and more accurate diagnoses. For example, studies
have shown that Al algorithms can accurately detect breast cancer from mammograms, reducing false
positives and improving early detection rates [7,8].

A real-world example is the DeepMind Health project developed by Google's DeepMind subsidiary,
which has made significant strides in medical image analysis using deep learning algorithms.

In 2016, the DeepMind Health team published a paper introducing their deep learning algorithm,
named "DeepMind Health," for analyzing diabetic retinopathy in retinal images. This technology was
first applied to detect and diagnose diabetic retinopathy. The algorithm was trained on a large dataset of
retinal images, utilizing deep learning techniques to automatically detect pathological abnormalities.
Studies have demonstrated that this technology achieves a level of accuracy comparable to that of
professional ophthalmologists in detecting diabetic retinopathy and exhibits stable performance in large-
scale testing.

In particular, two independent neural networks were employed, implementing a loosely brain-
inspired machine learning mechanism. One neural network annotates features in Optical Coherence
Tomography (OCT) images related to eye diseases, while the other neural network diagnoses the ocular
condition based on these features.

In a test conducted on scans of 997 patients, DeepMind's algorithm demonstrated superior accuracy
in referral recommendation compared to eight retina specialists at Moorfields Eye Hospital: the error
rate of the DeepMind algorithm was 5.5%, whereas the error rates among the eight human doctors
ranged from 6.7% to 24.1%. When provided with patients' background information, the error rates of
human doctors decreased to between 5.5% and 13.1%, yielding results comparable to or slightly inferior
to Al's performance.

The application of this technology has yielded significant benefits. Firstly, it greatly enhances the
efficiency of retinal examinations for diabetic patients, reducing diagnostic time. Secondly, it enables
early detection of diabetic retinopathy, facilitating timely interventions to prevent disease progression.
Most importantly, this technology provides clinicians with a reliable adjunct tool to make more accurate
diagnoses and treatment decisions, thereby improving the quality and efficiency of healthcare services.

In the United States, some leading medical institutions and hospitals have embraced the technology
from DeepMind Health, employing it to assist physicians in retinal image analysis, disease diagnosis,
and treatment decision-making. Similarly, in countries like the United Kingdom and Canada, the
technology has also been actively applied and promoted, furnishing clinicians with effective tools to
enhance patient care.

While the application scope of DeepMind Health's technology is relatively wide, it encounters
challenges, including concerns regarding data privacy and security. Therefore, despite the remarkable
achievements of this technology, its global dissemination requires alignment with medical ethics and
regulatory frameworks to ensure patient privacy and data security.

3. Predictive analytics for disease diagnosis

Predictive analytics, powered by Al, enables healthcare providers to identify individuals at risk of
developing certain diseases based on their medical history, genetic predispositions, lifestyle factors, and
other relevant data. By analyzing large datasets, Al algorithms can predict the likelihood of diseases
such as diabetes, cardiovascular diseases, and cancer, allowing for early intervention and preventive
measures. For instance, Al-based predictive models can help identify patients at high risk of readmission
to hospitals, enabling healthcare providers to implement targeted interventions and reduce healthcare
costs [9].
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"Project Baseline" is an Al-based predictive analytics system developed by Verily Life Sciences, a
subsidiary of Google, aimed at forecasting the risk of developing diabetes. The system was initiated in
2017.

The "Project Baseline" system constitutes a comprehensive health management platform that
integrates individual biomarker data, genomic information, lifestyle habits, and various other data types
to leverage advanced machine learning algorithms for prediction. Its purpose is to identify potential risks
of developing diabetes. Incorporating big data analysis and artificial intelligence technologies, this
system enables precise predictions at the individual level and provides personalized preventive
recommendations.

Furthermore, the system includes smart wearable devices and mobile applications designed for real-
time monitoring of users' physiological parameters and activity levels. These devices record
physiological data such as activity levels, heart rate, and sleep patterns, which are then uploaded to the
cloud for analysis. By monitoring changes in these physiological parameters, the system can promptly
detect potential health issues and offer personalized preventive and management strategies.

Preliminary research findings indicate that the "Project Baseline" system accurately predicts the risk
of individuals developing diabetes in the coming years and provides corresponding preventive
recommendations. By identifying potential risk factors early on, the system assists healthcare
professionals in implementing targeted interventions such as personalized dietary plans and increased
physical activity to mitigate the risk of developing the disease.

In summary, the "Project Baseline" system represents an innovative health management platform
developed using artificial intelligence and big data technologies, with significant clinical application
prospects. This system holds promise in the prevention and control of chronic diseases such as diabetes
by promptly identifying individuals' potential health risks and offering personalized preventive and
management strategies.

In recent years, numerous research institutions and enterprises have dedicated substantial resources
to developing Al-based precision intervention products and services for diabetes. Some representative
achievements include:

Project Baseline is launched by Verily, a subsidiary of Google. It aims to construct a diabetes risk
prediction model by integrating various data sources such as genomics, biomarkers, and electronic
health records. Correspondingly, it endeavors to develop preventive and intervention measures.

A collaboration between Microsoft and Novo Nordisk has focused on optimizing the use of insulin
pumps through Al technology. This initiative enables patients to automatically adjust insulin dosages
based on their blood glucose levels, thereby achieving more precise blood glucose control.

A research team at Utrecht University Medical Center in the Netherlands has utilized Al algorithms
to analyze Continuous Glucose Monitoring (CGM) data. They have successfully predicted nearly 90%
of nocturnal hypoglycemic events, offering robust safeguards to prevent severe complications.

These endeavors exemplify the concerted efforts within the scientific community and industry to
harness Al capabilities for enhancing diabetes management and intervention strategies.

4. Personalized treatment recommendation systems

Al-driven personalized treatment recommendation systems leverage patient data, including genetic
information, medical history, treatment outcomes, and clinical guidelines, to tailor treatment plans to
individual patients [10]. These systems analyze vast amounts of data to identify the most effective
treatment options for each patient, taking into account factors such as drug interactions, treatment
response, and patient preferences. By providing personalized recommendations, Al helps optimize
treatment outcomes, reduce adverse events, and improve patient satisfaction.

For instance, Flatiron Health is a medical technology company focused on cancer treatment. They
have developed the OncoEMR (Electronic Medical Records for Oncology) system, which serves as an
electronic health record platform for oncology patients. This system integrates various data sources
including clinical data, genomic information, and treatment history, combining clinical medical
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knowledge, genomic data, and big data analytics technology to provide personalized treatment
recommendations for physicians and patients.

The core technology of this system relies on artificial intelligence algorithms such as deep learning
and natural language processing. Initially, the system collects and analyzes diverse information such as
the patient's medical records, pathology reports, genomic data, and clinical trial data. Subsequently, it
utilizes deep learning algorithms to undertake extensive learning and analysis of these data to uncover
potential treatment patterns and correlations. Throughout this process, the system also employs natural
language processing techniques to extract and comprehend medical knowledge from various sources
such as medical literature, clinical guidelines, and expert opinions. This comprehensive analysis and
learning enable the system to discover potential patterns of diseases and treatment strategies from
massive datasets.

The OncoEMR system learns and analyzes from a vast amount of medical records, generating
personalized treatment pathways for each patient based on factors such as their medical condition,
genomic information, and treatment history. These pathways not only adhere to standard treatment
guidelines but also take individualized factors into consideration, such as patients' genetic characteristics
and drug sensitivities. Through these personalized treatment recommendations, physicians can better
devise the most appropriate treatment plans for patients.

According to reports from Flatiron Health, the OncoEMR system has demonstrated favorable
outcomes in actual clinical practice. Through the personalized treatment recommendations provided by
the system, physicians can more accurately select drugs and treatment regimens, thereby improving
treatment effectiveness and patient survival rates. Additionally, the system contributes to optimizing the
design and recruitment of clinical trials, accelerating the research and development process of new drugs.

5. Challenges

The impact of Al on the physician-patient relationship is profound. On the one hand, Al can assist
physicians in making more accurate diagnoses and treatments, thereby enhancing the quality and
efficiency of healthcare delivery, and consequently fostering trust and satisfaction between physicians
and patients. On the other hand, the integration of Al may also lead to a transformation in the physician-
patient relationship. As physicians increasingly rely on information provided by Al, they may prioritize
decision-making based on data, potentially overlooking individual patient differences and subjective
experiences. This could result in reduced communication between physicians and patients, diminishing
the perceived care and empathy from healthcare providers, thereby affecting the harmony of the
physician-patient relationship. Physicians should pay greater attention to individual patient differences
and subjective experiences, emphasizing communication with patients when utilizing Al, and fully
considering their needs and feelings.

Moreover, the application of Al in healthcare also raises concerns regarding data security and privacy
protection. Physicians need to input large amounts of patient information such as medical history, family
history, and lifestyle habits when utilizing Al. Once these data are leaked or misused, it can severely
violate patient privacy. Therefore, in the process of utilizing Al, a high degree of attention must be
placed on data security and privacy protection to ensure that patients' personal information is not
illegally accessed or exploited.

The lack of interpretability of algorithms presents a significant concern in the application of the
medical field. For instance, in a study, physicians utilized a deep learning model to predict patients' risk
of heart disease. Despite the model performing well on the test set, physicians were unable to
comprehend the decision-making process of the model. They could not explain why certain patients
were classified as high-risk while others were classified as low-risk. Consequently, physicians lacked
trust in the predictive results of the model, making it challenging to implement the model in clinical
practice. Therefore, the development of interpretable machine learning algorithms, such as decision trees
and logistic regression, becomes crucial. These algorithms can clearly illustrate the decision-making
process and basis, thereby enhancing physicians' trust in the algorithms.

176



Proceedings of the 2nd International Conference on Software Engineering and Machine Learning
DOI: 10.54254/2755-2721/75/20240534

6. Conclusion

In conclusion, the applications of artificial intelligence in the healthcare industry hold great promise for
revolutionizing patient care, diagnosis, and treatment. Al-powered medical imaging analysis enhances
diagnostic accuracy, predictive analytics enables early disease detection, and personalized treatment
recommendation systems optimize treatment outcomes. However, challenges such as data privacy
concerns, algorithm bias, and regulatory barriers must be addressed to fully realize the potential of Al
in healthcare. With continued research and innovation, Al has the potential to transform healthcare
delivery and improve patient outcomes worldwide. This paper does not delve much into the future
research directions and possibilities of Al applications in the healthcare industry, such as automated Al-
assisted surgeries and Al involvement in drug development. It is hoped that in the future, Al can play a
role in these areas under appropriate regulatory mechanisms.

References

[1] Lee, D. (2018). Strategies for Technology-driven Service Encounters for Patient Experience
Satisfaction in Hospitals. Technol. Forecast. Soc. Chang, 137, 118—127.

[2] Lee,S.and Lim, S. (2018). Living Innovation: From Value Creation to the Greater Good; Emerald
Publishing Limited: Bingley, UK.

[3] Lee, S., Lee, D. and Kim, Y. (2019). The Quality Management Ecosystem for Predictive
Maintenance in the Industry 4.0 Era. Int. J. Qual. Innov., 5, 1-11.

[4] Lee, S.and Lee, D. (2020). Healthcare wearable devices: An analysis of key factors for continuous
use intention. Serv. Bus., 14, 503-531.

[5] Yoon, S. and Lee, D. (2019). Artificial Intelligence and Robots in Healthcare: What are the
Success Factors for Technology-based Service Encounters? Int. J. Healthc. Manag., 12, 218—
225.

[6] LeCun, Y., Bengio, Y. and Hinton, G. (2015). Deep Learning. Nature, 251, 434-444.

[7] Rundo, L., Pirrone, R., Vitabile, S., Sala, E., & Gambino, O. (2020). Recent advances of HCI in
decision-making tasks for optimized clinical workflows and precision medicine. Journal of
biomedical informatics, 103479.

[8] Gillies, R.J., Kinahan, P.E. and Hricak, H. (2016). Radiomics: Images Are More than Pictures,
They Are Data. Radiology, 278(2), 563-577.

[9] Miyashita, M. and Brady, M. (2019). The Health Care Benefits of Combining Wearables and Al.
Harv. Bus. Rev. 2019. Available online: https://hbr.org/2019/05/the-health-care-benefits-of-
combining-wearables-and-ai (accessed on 18 June 2020).

[10] Uzialko, A. (2019). Artificial Intelligence Will Change Healthcare as We Know it. Business News
Daily. 9 June 2019. Available online: https://www.businessnewsdaily.com/15096-artificial-
intelligence-in-healthcare.html (accessed on 15 November 2020).

177



