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Letter to the editor: 
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Personalized medicine is at the forefront of revolutionary advancements in disease preven-

tion, diagnosis, and management within the rapidly evolving healthcare landscape (Abrahams 

and Downing, 2023). A comprehensive understanding of individual genetic, environmental, 

and lifestyle variability enables personalized therapeutic approaches. The advancement of high-

throughput, data-intensive biomedical research tools and tests—such as genomics, metabolom-

ics, transcriptomics, proteomics, molecular interactions, medical imaging, and wireless health 

monitoring devices—requires researchers to develop novel strategies to analyze, integrate, and 

interpret the vast amounts of medical data being generated (Zhan et al., 2023). In the past dec-

ade, breakthroughs in computational biology, algorithms, and big data have driven the wide-

spread use of artificial intelligence (AI) across all major fields (Gou et al., 2024). Consequently, 

AI is expected to play a pivotal role in advancing precision medicine. This letter highlights the 

potential of generative AI in the development of personalized pharmaceuticals and the future 

of precision medicine. 

AI is a powerful tool that leverages personal data to provide faster solutions to complex 

problems. The application of AI algorithms in the pursuit of precision medicine shows great 

potential. These algorithms have expanded our understanding of disease mechanisms by un-

covering dysregulated molecular pathways, predicting novel therapeutic targets, and evaluating 
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the in silico efficacy of drugs (Johnson et al., 2021). Moreover, the AI-driven decision-making 

process supports the exploration of three key elements: big data, multimodal assessments, and 

decision support systems. 

Owing to these distinctive characteristics, AI has become a valuable resource in healthcare, 

presenting significant opportunities for medical progress and study (Ali and Mohammed, 

2024). For instance, 1) AI-powered diagnosis of disease: The use of AI in illness diagnostics 

has markedly improved accuracy, efficiency, and efficacy. AI examines extensive medical data, 

including patient records and genetic profiles, identifying complex relationships that may elude 

human detection (Luz and Ray, 2024). In addition, AI in dermatology attained a remarkable 

accuracy rate of 95%, outperforming dermatologists, which obtained 86.6%, using a dataset of 

130,000 images. This remarkable achievement enhances medical practitioners' capabilities, sig-

nificantly improving the precision and effectiveness of disease diagnosis and prognosis (Luz 

and Ray, 2024). 2) Identifying potential drug targets: AI in identifying potential drug targets 

plays a pivotal role in pinpointing drug targets crucial in the regression of disease (Sharma et 

al., 2024). AI algorithms evaluated vast biological and genetic datasets, revealing novel targets 

for therapies. Notably, in cancer research, AI successfully examined data from thousands of 

patients in association with the Cancer Genome Atlas (Sharma et al., 2024). 3) Identifying 

causal genes: Despite the challenge of accurately detecting common missense mutations, AI 

techniques play a crucial role in identifying causal genes and loci (Wu and Xie, 2024). In addi-

tion, bioinformatics tools struggle to distinguish dangerous mutations from "Variations of Un-

certain Significance" (VUS). To address this, AI shows potential in improving diagnosis of 

disease especially neurodevelopmental diseases (NDDs) (Thapliyal and Thapliyal, 2024). 

Notably, the Human Splicing Code and DeepSEA algorithms have performed exceptionally 

well in identifying missense variants. This represents a significant advancement, as they 

demonstrate an 85 % improvement in accuracy, highlighting AI's potential to revolutionize the 

identification of genetic disorders and the development of personalized therapies (Uddin et al., 

2019). Moreover, AI can help address complex genetic variants, marking a new era in genomics 

research and precision medicine. 4) Phenotypic and genetic heterogeneity: Disorders such as 

NDDs are predominantly inherited, yet environmental factors modulate disease severity by al-

tering hereditary neural pathways (Zucca et al., 2024). Mutations like postzygotic mosaicism, 

associated with NDDs, also contribute to intellectual disability, epilepsy, and autism spectrum 

disorders. Future therapeutic approaches will benefit from the digitalization of these large 

healthcare datasets. Thus, applying AI systems to link genetic information with other charac-

teristics can significantly enhance disease research and propel pivotal advances in NDD studies. 

Additionally, the complex landscape of NDDs is further complicated by environmental effects 

on hereditary brain patterns, emphasizing the need for extensive datasets and advanced tech-

nologies (Vuong, 2024). Consequently, employing AI methodologies with digital medical data 

has the potential to transform both NDD research and management in the future. 

Despite the immense potential advantages of generative AI for the pharmaceutical industry, 

several challenges still require resolution (Gangwal et al., 2024). For example, the ethical ap-

plication of AI algorithms in pharmaceutical development and patient care must be addressed. 

Although AI has broad utility, it is essential to ensure sufficient resources to enable its effective 

operation. In this context, for AI technologies to provide precise and reliable results, they must 

have access to extensive, high-quality datasets (Bellini et al., 2022). Furthermore, the quality 

of the results generated by AI algorithms directly depends on the quality of the input data; thus, 

inconsistencies or flaws in input data can compromise the support these technologies provide 

for clinical decision-making (Bellini et al., 2022). Additionally, it is crucial to address data 

privacy and security concerns to safeguard the integrity and confidentiality of sensitive 
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healthcare information in compliance with the Health Insurance Portability and Accountability 

Act (HIPAA). 

In addition, shared ethics in the use of artificial intelligence (AI) in medicine is an important 

concern that addresses the responsibility and accountability that arise when technology is in-

volved in medical decision-making, especially in cases of errors (Abdullah et al., 2021). Shared 

responsibility implies that all parties involved in the creation, implementation, and use of AI 

have a role in the consequences of errors. Manufacturers and developers of AI, for example, 

may be held accountable for flaws in the design or accuracy of the system, while physicians 

must critically evaluate AI recommendations and integrate them judiciously into their clinical 

decision-making processes (Abdullah et al., 2021). 

Despite these challenges, there are numerous opportunities for utilizing generative AI in the 

pharmaceutical sector, such as analyzing large datasets and identifying patterns that may have 

previously gone unnoticed (Moulaei et al., 2024). This process can lead to the discovery of new 

pharmacological targets and the development of more effective drugs, or it can enable person-

alized medicine by precisely tailoring treatments to individual patients, thereby reducing con-

traindications, improving outcomes, and minimizing adverse effects (Moulaei et al., 2024). 

Overall, generative AI has the potential to significantly impact the pharmaceutical sector 

through various applications, such as improving drug research and development, transforming 

personalized treatment, and accelerating clinical trials. However, it is essential to overcome 

challenges and address ethical concerns to ensure the proper and successful use of generative 

AI. By adopting this advanced technology, the pharmaceutical industry can foster innovation, 

improve patient outcomes, and shape the future of healthcare. 
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