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Abstract— Whereas traditional medicine has taken a one-size-fits-all approach, precision medicine represents a paradigm shift towards 

individualized care by integrating information on a patient’s genes, environment, and lifestyle for management purposes. The realization of this 

vision can become a reality and a key player in this process is represented by Artificial Intelligence (AI), which can turn medical data into 

meaningful actions. AI technologies are disrupting many aspects of personalized medicine, including predictive analytics, patient or population 

surveillance, and targeted therapeutics, and this article explores some of these changes. 

Specifically, our research examines the synergy of AI and business analytics in the field of medicine and how data-driven decision support 

technologies are empowering physicians and healthcare institutions to help precision medicine. Using oncology, pharmacogenomics and 

chronic disease management as examples, we show the ability of ML and DL models to discover patterns in the data, predict disease progression, 

and personalize treatment decisions. 

More than the technology itself we emphasize the human aspect of deployment – ethics, transparency, deployment ethics, ethics of 

transparency, human judgment and the importance of multidisciplinary teams to ensure that AI is an augmentation and not a replacement of 

human judgment. The discussion provides direction for business analysts and healthcare administrators as they attempt to understand the 

landscape of increasingly complex and changing AI-enabled medicine. 

In illuminating the promise as well as the pitfalls of artificial intelligence in precision medicine, this study seeks to inspire a more thoughtful, 

human-centered form of innovation within medicine. 

Keywords- Precision Medicine, Artificial Intelligence (AI), Machine Learning (ML), Deep Learning, Personalized Healthcare, Predictive 
Analytics, Genomics, Clinical Decision Support, Data Integration, Explainable AI (XAI), Ethics in AI, Business Analyst, Electronic Health 

Records (EHR), Human-Centered AI, Targeted Therapeutics 

 

I.  INTRODUCTION (HEADING 1) 

Precision medicine marks a pivotal shift in healthcare, steering 

away from the conventional ‘one-size-fits-all’ approach to a 

more personalized strategy tailored to individual patient profiles 

with immune disorders [1, 2]. This approach is deeply rooted in 

the integration of multi-dimensional data sources, including 

genetic information, immunological profiles, and extensive 

health records. The importance of integrating these diverse data 

types is magnified by the application of artificial intelligence 

(AI), which significantly enhances our ability to interpret 

complex biological data and translate it into clinically 

actionable insights [1]. 

AI, particularly through its subsets of machine learning (ML) 

and deep learning, is instrumental in dissecting the multi-omics 

and multifaceted datasets typical of modern healthcare systems 

[3]. These technologies excel at recognizing patterns and 

anomalies within large datasets, facilitating more precise and 

predictive healthcare. In genetics, AI algorithms are crucial for 

analyzing genetic markers quickly and accurately, offering 

insights into patient susceptibilities and potential responses to 

treatments [4]. This capability not only accelerates the process 

of genetic screening but also enhances the specificity of 

therapeutic interventions tailored to individual genetic profiles. 

http://www.ijritcc.org/
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In the domain of immunology, AI’s impact is equally 

transformative. AI models are adept at simulating immune 

system dynamics and predicting how it might respond to 

various treatments. This is particularly valuable in the design of 

personalized immunotherapies, which aim to optimize efficacy 

while minimizing adverse effects, thereby significantly 

advancing patient care in conditions such as autoimmune 

diseases and cancer immunotherapies [3, 5,6,7]. 

Moreover, the integration of AI with electronic health records 

(EHRs) provides a comprehensive overview of patient health 

histories, enhancing diagnostic accuracy and treatment efficacy 

[8]. AI-driven analysis of EHRs can identify hidden patterns 

across patient populations, predict disease progression, and 

suggest preventative measures tailored to individual health 

profiles [9]. This holistic approach not only improves individual 

patient outcomes but also contributes to broader public health 

strategies. 

However, while the integration of AI into precision medicine 

offers substantial benefits, it also brings challenges such as 

ensuring data privacy, securing patient consent, and managing 

the ethical complexities associated with AI-driven decisions. 

The success of AI in healthcare hinges on navigating these 

challenges carefully, maintaining the integrity of patient data, 

and ensuring that AI-driven interventions are transparent and 

equitable [10]. 

The aim of this comprehensive review is to explore the clinical 

applications of integrating health records, genetics, and 

immunology in precision medicine, facilitated by the 

advancements in AI, for patients with autoimmune rheumatic 

diseases (Fig. 1). This review will examine how AI-driven 

analytics can transform the landscape of precision medicine by 

offering more accurate prognostics and targeted therapeutic 

interventions. 

 
 

II. LITERATURE REVIEW 

AI in Healthcare: What We Already Know 

Many sectors have been transformed by Artificial Intelligence 

(AI), and healthcare is no different. In the past ten years, 

machine learning, deep learning, natural language processing, 

and reinforcement learning have entered more prominently into 

the health system. They assist in processing and analyzing such 

large and complex multidimensional medical data that only 

humans would not be able to handle efficiently. 

AI applications have found particularly impressive results in the 

field of medical imaging where diagnostic algorithms, for 

instance, for diabetic retinopathy or skin cancer have been 

proven to reach diagnostic performance levels equivalent to 

expert clinicians. AI algorithms are used for sequencing and 

interpreting large genetic datasets in genomics as well, which is 

a key element to opposite personalized treatment making. 

Also, AI is useful in predictive analytics, such as predicting 

disease progression, risk of hospital readmission and treatment 

response. These enable more preventive, accurate, and effective 

care. 

This excitement notwithstanding, the integration of AI into 

healthcare is happening in a slow and conservative manner, for 

the same reasons it is high stakes, sensitive in nature, and the 

healthcare ecosystem is very complex. 

 

Challenges in Precision Medicine 

Precision medicine seeks to customize medical treatment to the 

individual characteristics of each patient, including genetic, 

environmental, and lifestyle factors. Although concepts like 

these have the potential for a revolution in health care with 

better outcomes and less side effects, it does have challenges 

that AI needs to assist in overcoming: 

 

Complex Data Types and Integration: Precision medicine 

involves the integration of diverse data types, including 

electronic health records (EHRs), genomic sequences, 

proteomic data, imaging, and data from patients themselves 

collected from wearable technology. The data come in various 

sizes, formats and quality and therefore cannot be easily 

integrated. 

 

Interpretability and Trust: Most of the AI techniques, 

especially deep neural networks, work as black boxes that 

provide output with no clear explanation. It can be difficult for 

clinicians and patients to place faith in recommendations they 

do not comprehend, particularly when lives are at stake. 

Regulatory and Ethical Concerns: AI solutions should also 

respect confidentiality and ethical norms and should follow 

stringent healthcare regulations such as HIPAA or GDPR. 

Disparities will be continued by AI systems using non-

representative datasets. 

http://www.ijritcc.org/
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Integration and Real-Time Use: For AI to be of practical 

value it needs to be integrated into clinical workflows and 

provide timely recommendations. The majority of AI models, 

but, are created within controlled research settings and have not 

yet been optimized for deployment in the real-world point of 

care. 

Barriers to Interdisciplinary Collaboration: The successful 

deployment of AI necessitates collaboration between data 

scientists, clinical practitioners, and healthcare administrators, 

which is often difficult to achieve due to organizational silos. 

Current Implementations of AI in Precision Medicine 

The impact of AI on precision medicine is expanding quickly 

and there are several areas in which AI has shown promising 

advantages: 

Diagnostics: AI models analyze medical images and genomic 

data to assist in disease classification. For instance, 

convolutional neural networks (CNNs) detect specific cancer 

mutations from biopsy slides with high accuracy. Moreover, 

AI-powered NLP tools extract valuable clinical information 

from unstructured physician notes, enriching patient profiles. 

Predictive Treatment Models: Machine learning algorithms 

predict how individual patients will respond to various drugs, 

enabling personalized treatment plans. For example, AI models 

trained on pharmacogenomic data can forecast adverse drug 

reactions or efficacy, reducing trial-and-error prescriptions. 

Risk Stratification: AI analyzes complex datasets to identify 

patients at high risk for diseases such as cardiovascular events 

or diabetes complications. This stratification helps prioritize 

interventions for those most in need, improving resource 

allocation. 

Drug Discovery and Development: AI accelerates the drug 

discovery process by simulating molecular interactions and 

screening potential compounds rapidly. Reinforcement learning 

techniques can optimize drug candidates with desirable 

properties, shortening development timelines. 

Clinical Decision Support Systems (CDSS): AI-powered 

CDSS tools provide clinicians with real-time recommendations, 

helping to standardize care and reduce errors. 

Gaps and Opportunities 

Despite progress, several critical gaps must be addressed to 

realize AI’s full potential in precision medicine: 

Key Gap Description 
Opportunity for 

Advancement 

Data Silos and 

Interoperability 

Fragmented 

healthcare systems 

store data in isolated 

Development of 

unified data 

standards and 

Key Gap Description 
Opportunity for 

Advancement 

formats, limiting 

comprehensive 

analysis. 

interoperable 

platforms to enable 

seamless data 

sharing. 

Explain ability 

and 

Transparency 

Complex AI models 

often lack 

interpretability, 

limiting clinician 

trust and regulatory 

approval. 

Research into 

explainable AI 

(XAI) methods that 

reveal model 

reasoning and 

increase adoption. 

Real-Time 

Clinical 

Integration 

Most AI tools are 

developed for 

retrospective 

analysis, lacking 

integration into live 

clinical workflows. 

Creating AI 

solutions that 

provide instant, 

actionable insights 

at the point of care. 

Bias and 

Fairness 

AI trained on biased 

datasets risks 

perpetuating health 

disparities and 

incorrect decisions. 

Implementing 

fairness-aware 

machine learning 

and ongoing bias 

monitoring. 

Ethical and 

Legal 

Frameworks 

Unclear regulations 

around AI 

accountability and 

patient data usage 

slow deployment. 

Establishing clear, 

adaptive regulations 

balancing 

innovation with 

patient safety. 

Human-AI 

Collaboration 

Insufficient focus on 

the role of healthcare 

professionals in AI 

decision-making 

processes. 

Designing systems 

that augment rather 

than replace clinical 

judgment, 

promoting 

teamwork. 

 

Figure 2. AI Applications and Challenges in Precision 

Medicine 
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II. Table 2. Recent AI Implementations in Precision 

Medicine 

Applicatio

n Area 

Example 

Use Case 

AI 

Technique 

Current 

Status 
Reference 

Diagnostic

s 

Detection of 

breast cancer 

in 

mammogra

ms 

Convolution

al Neural 

Networks 

Clinical 

validati

on trials 

Esteva et 

al., 2017 

Treatment 

Prediction 

Predicting 

chemotherap

y response in 

lung cancer 

Random 

Forest, 

Gradient 

Boosting 

Pilot 

clinical 

studies 

Kourou et 

al., 2015 

Risk 

Stratificati

on 

Cardiovascu

lar disease 

risk scoring 

Logistic 

Regression, 

ML 

Ensembles 

Deploye

d in 

some 

hospital

s 

Rajkomar 

et al., 2018 

Drug 

Discovery 

AI-guided 

molecule 

design 

Reinforcem

ent Learning 

Researc

h & 

early 

trials 

Zhavoronk

ov et al., 

2019 

 

Current literature affirms AI’s transformative role in advancing 

precision medicine, but emphasizes that overcoming technical, 

ethical, and operational challenges remains critical. As AI 

continues to evolve, a more integrated, explainable, and 

ethically sound approach is required—one that brings together 

clinicians, business analysts, data scientists, and patients in a 

collaborative ecosystem. 

III. METHODOLOGY / CONCEPTUAL FRAMEWORK 

A Humanized and Practical Framework for AI-Enabled 

Precision Medicine 

Based on the challenges and possibilities highlighted in the 

literature, this section outlines a specific model of human-

centered AI implementation in support of precision medicine. 

This framework understands that beyond the technology, 

successful implementation of AI requires understanding clinical 

workflows, the data ecosystem, organizational processes, and 

the people. The business analyst, often undervalued, as a 

translator and facilitator connecting the AI developers to the 

healthcare providers and administrative leadership is critical to 

this process. 

 

1. Framework Overview 

The model contains four important and interlinked phases, 

which connect to create a cycle of innovation and improvement 

that can occur within AI-enabled precision medicine: 

 

Data Acquisition and Integration: This initial step entails the 

acquisition of a wide array of patient information, such as 

electronic health records (EHRs), genomic sequences, images 

from medical scans, and data from wearable devices. For these 

data streams, given their varied nature and also their magnitude, 

it is essential that business analysts collaborate directly with IT 

and clinical personnel to have such data appropriately 

standardized, de-duplicated, and integrated securely. 

Interoperability between different hospital information systems 

and outside databases needs to be achieved in order to get a 

consolidated patient profile from which AI models will learn. 

 

Model Development and Validation AI: The clean, integrated 

data then allows data scientists to create machine learning 

models to address particular clinical questions, for example the 

prediction of disease progression or drug response. Business 

analysts are critical as they help to transform the clinical 

requirements into precise analytical requirements and must 

ensure that the resulting models are rigorously validated for 

accuracy, generalizability, fairness, and interpretability. 

Validation should include the clinicians who need to determine 

if the AI recommendations make clinical sense and are 

actionable. 

Clinical Integration and Implementation: This is where the 

true power of AI lies, in being embedded in the workflow of the 

clinic. The goal of this phase is to integrate the findings of A.I. 

into “intuitive decision-support systems” that expose clinicians 

to the appropriate information at the appropriate time in the 

course of a patient interaction. Business analysts spearhead the 

effort in designing user-friendly interfaces, training, and change 

management, all of which foster healthcare personnel’s 

confidence and commitment to AI tools. They work closely 

with regulatory affairs for healthcare, standards, and patient 

privacy compliance. 

Monitoring, Feedback and Ongoing Iteration: AI systems 

once deployed in the real-world need to be monitored for 

performance and identifying issues like drift, bias, or other 

unintended consequences. Feedback is gathered by business 

analysts from clinicians and patients to determine where 

improvements can be made. Such a feedback loop allows the 

model to be iteratively trained and processes adjusted to be 

more effective and safer and to continue in a supportive role as 

a partner in personalized care. 

 

http://www.ijritcc.org/
https://www.nature.com/articles/nature21056
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https://www.sciencedirect.com/science/article/abs/pii/S095816691400134X
https://www.nature.com/articles/s41587-019-0224-x
https://www.nature.com/articles/s41587-019-0224-x
https://www.nature.com/articles/s41587-019-0224-x
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The phases are presented circularly to show that the healthcare 

environment is ever-changing as new data, evidence and patient 

populations informs better practices for AI enabled precision 

medicine. 

2. The Pivotal Role of Business Analysts 

Business analysts fit snugly in this model, being the essential 

glue that keeps the technical team, clinicians, and the 

organization’s leaders together. While data scientists are 

primarily concerned with building models, and clinicians are 

primarily focused on patient care, business analysts make 

certain that AI efforts are clinically relevant and operationally 

efficient. 

Business analysts are responsible for: 

From Clinical Problems to Data Needs: Through close 

interaction with healthcare providers, the business analyst 

identifies clinical problems that AI could solve and shapes the 

data collection to meet these needs. 

Translating AI insights to actionable decisions: Business 

analysts convert the insights from AI into action, i.e. designing 

the mundane workflow to ensure that the action generated is 

clinically useful with the least amount of disruption and 

emotion. 

Managing Stakeholder Expectations: As communicators 

they help to set expectations amongst the various stakeholders 

including the clinicians, IT people, hospital administration, and 

regulatory bodies. 

Keeping Ethics and Regulation in Check: Business analysts 

can help ensure that ethical considerations are baked into the 

use of AI in healthcare rather than being an afterthought, 

ensuring the privacy of patients’ data while addressing and not 

violating complex regulations that govern healthcare. 

Assessing Economic and Organizational Impact: They 

assess the impact of AI tools on clinical efficiency, costs, and 

patient outcomes to ensure that investments make economic 

sense. 

Business analysts play a key role in progressing AI from 

potential to practical, sustainable application in healthcare by 

addressing these various roles. 

3. Embedding Ethics and Governance 

Key issues of transparency, privacy, bias, and accountability are 

embedded within this framework with ethical values and strong 

governance guidelines to help mitigate them. It is important to 

highlight the focus on this because AI in medicine has human 

consequences and, therefore, needs to be grown and 

implemented with care. 

 

These include: 

Securing records to keep private patient data safe. 

Employing XAI interventions which explain the decision-

making processes of the models, building trust from clinicians 

and patients. 

Protocols for detection and mitigation of bias as a means to 

prevent health disparities. 

Creating accountability structures to who is responsible for AI’s 

recommendations and results. 

Promoting multidisciplinary collaboration to bring diverse 

perspectives into AI system design and oversight. 

Figure 3. AI-Enabled Precision Medicine Framework 

 

Table 3. Business Analyst Responsibilities Across AI 

Implementation Stages 

Implementation 

Stage 

Business Analyst 

Key Activities 
Expected Impact 

Data Acquisition 

& Integration 

Collaborate with 

IT/clinical teams to 

define data needs, 

ensure 

interoperability and 

data quality 

Creates reliable, 

comprehensive 

datasets enabling 

effective AI 

modeling 

AI Model 

Development & 

Validation 

Translate clinical 

problems into data 

science requirements; 

participate in model 

testing and validation 

with clinicians 

Ensures models 

are clinically 

relevant, accurate, 

and interpretable 
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Implementation 

Stage 

Business Analyst 

Key Activities 
Expected Impact 

Clinical Decision 

Support & 

Deployment 

Coordinate AI tool 

integration with 

workflows; lead user 

training and change 

management 

Facilitates 

clinician adoption 

and maximizes 

clinical impact 

Monitoring & 

Continuous 

Improvement 

Gather ongoing 

feedback; track 

performance and 

outcomes; 

recommend updates 

to maintain accuracy 

and fairness 

Maintains model 

effectiveness and 

safety over time 

Summary 

This humanized, business-analyst-centered framework 

provides a clear roadmap for healthcare organizations aiming to 

harness AI’s power in precision medicine. By emphasizing 

collaboration, ethical integrity, and continuous learning, the 

framework bridges the gap between innovative AI technology 

and compassionate, individualized patient care. This approach 

ensures AI-driven insights translate into meaningful 

improvements in clinical outcomes and operational efficiency. 

IV. CASE STUDY: IMPLEMENTING AI-DRIVEN 

PRECISION MEDICINE IN ONCOLOGY CARE 

Among therapeutic areas, precision medicine has the most 

momentum in the arena of cancer treatment, wherein patient- 

specific genetics as well as tumor characteristics can lead to 

improved effectiveness of therapy. On the other hand, oncology 

is characterized by complex data input, fast-changing treatment 

protocols, and an urgent and primary need for accurate and 

timely decision- making. 

A mid-large sized regional hospital had acquired an AI powered 

precision medicine platform that they wanted to use to enhance 

personalized treatment for lung cancer patients. The aim was to 

use their genomic makes ups, clinical profiles, and imaging to 

make the best therapeutic choices, avoiding ADRs, and 

improving survival. 

1. Data Acquisition & Integration 

The hospital’s IT staff, clinical and business experts, and 

analysts came together to determine appropriate data sources, 

which included electronic health records (EHRs), next 

generation sequencing (NGS) genomic data, CT scan images, 

and mobile health app-based patient-reported outcomes. 

Issues: Data was siloed in different departments in inconsistent 

formats. There was not an existing EHR platform that integrated 

easily with genomic databases. 

Business Analyst: Responsible for mapping the data flows, 

vendor coordination for interoperability, and establishing data 

standards. Established clear protocols for data quality, 

completeness and accuracy. 

Results: A single, patient-centric database was created for full 

AI research. 

2. AI Model Development & Validation 

The data science team constructed machine learning models 

that predicted individual patients’ responses to targeted 

therapies incorporating information on genetic mutations and 

clinical factors. Training took place using both proprietary 

internal datasets as well as publicly available information from 

clinical trials. 

Challenges: “Black box” AI outputs: clinicians were distrustful 

because clinical predictions were not clinically valid nor 

interpretable. 

Business Analyst Role: Facilitated workshops between data 

scientists and oncologists to translate clinical needs into model 

features and validation criteria. Advocated for explainable AI 

techniques that highlighted key predictive factors 

understandable by clinicians. 

Outcome: The models demonstrated improved accuracy over 

standard guidelines and were validated for clinical relevance 

and fairness. 

3. Clinical Decision Support & Deployment 

The hospital subsequently incorporated their AI system into the 

clinical work of their oncology department via a user friendly 

dashboard that provided personalized suggestions for treatment 

along with rationales and levels of certainty. 

Challenges: Clinicians initially resisted changing established 

decision-making routines. There were concerns about workflow 

disruptions and liability. 

Business Analyst Role: Organized targeted training sessions, 

gathered clinician feedback, and iteratively refined the user 

interface to enhance usability. Worked with legal and 

compliance teams to establish clear responsibility protocols. 

Outcome: Gradual clinician adoption led to AI 

recommendations influencing treatment plans, improving 

personalization without slowing clinical throughput. 

4. Monitoring, Feedback & Continuous Improvement 

After deployment they began a process of continuously tracking 

AI performance, patient outcomes, and satisfaction within the 

hospital. 

 

http://www.ijritcc.org/
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Challenges: Identifying model drift and addressing any 

emerging biases over time. 

Business Analyst Role: Developed dashboards to track key 

performance indicators (KPIs) and coordinated regular review 

meetings among clinical, IT, and data science teams. Led 

initiatives to update models based on new data and feedback. 

Outcome: Sustained improvements in treatment accuracy and 

patient survival rates; AI system became a trusted clinical 

partner. 

Figure 4. Case Study Workflow: AI-Enabled Precision 

Medicine in Oncology 

 

Table 4. Business Analyst Contributions in Oncology AI 

Implementation 

Stage 
Business Analyst 

Activities 

Impact on 

Project Success 

Data Acquisition 

& Integration 

Coordinated cross-

department data 

mapping and vendor 

communication 

Created high-

quality integrated 

datasets 

AI Model 

Development & 

Validation 

Facilitated clinician-

data scientist dialogue; 

promoted explainable 

AI 

Ensured model 

clinical relevance 

and trust 

Stage 
Business Analyst 

Activities 

Impact on 

Project Success 

Clinical Decision 

Support & 

Deployment 

Led clinician training, 

managed change, 

collaborated with 

compliance 

Achieved 

clinician buy-in 

and smooth 

adoption 

Monitoring & 

Continuous 

Improvement 

Developed KPI 

dashboards; organized 

review cycles 

Enabled sustained 

AI performance 

and system trust 

 

This case study demonstrates that implementing AI-enabled 

precision medicine requires not only advanced algorithms but 

also strong collaboration, clear communication, and careful 

attention to clinical workflows and organizational culture. The 

business analyst’s role as a facilitator and translator was crucial 

to bridging the technical and clinical worlds, ensuring the AI 

system delivered real, patient-centered value. 

V. DISCUSSION 

Bridging the Promise and Reality of AI-Enabled Precision 

Medicine 

AI has an enormous potential in the context of precision 

medicine since it can convert a large complex healthcare data 

into useful information. But making this promise a reality in 

day-to day clinic practice is difficult. As evidenced in our case 

study within a human-centered framework, the “secret 

ingredient” for success is not just technology, but thoughtful 

adaptation to clinical practice, constant teamwork, and a solid 

human presence for leadership. 

1. Implications for Healthcare Organizations 

Empowering Business Analysts as Change Agents – The 

business analyst becomes the critical intermediary who can 

interpret a clinical need into a technical specification and the 

reverse. They serve as the bridge between multidisciplinary 

teams to ensure that the AI projects developed resonate with the 

actual operations and the objectives of patient care in the field, 

thus standing a higher chance of both being adopted and 

continued use. 

Improving Patient-Centered Treatments: AI provides the 

power for therapeutics to be driven by data on an individual 

based on his/her specific genetic profile and personal health 

history. It enhances results, lowers side effects, and heightens 

patient satisfaction. 

Operational Efficiency and Cost Management: Clinical 

decision-making can be improved through AI-enabled precision 

medicine, which leads to avoiding unnecessary tests or 

ineffectual treatments. Business analysts make sure to weigh 

these efficiencies against ethical and regulatory compliance in 

a manner that is protective to both patients and organizations. 

http://www.ijritcc.org/
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2. Current Limitations and Challenges 

Challenges of Data Quality and Integration: Healthcare data are 

still not homogenous and cohesive. Databases are not easily 

created because business analysts generally have to break down 

institutional silos and inconsistent standards, which is a very 

long and resource-heavy process. 

Explainability/Trust: “black box” nature of AI models can lead 

to distrust among clinicians. Though methods of explainable AI 

are being developed to enhance these capabilities, further 

improvement is needed to make AI recommendations 

transparent and easily interpretable in different clinical 

scenarios. 

Regulatory and Ethical Issues: There are complicated questions 

of data privacy and consent and the potential for bias against 

populations. Ideal governance structures are necessary, but are 

also a work in progress and a challenge for getting AI deployed 

in a timely manner. 

Scalability and Sustainability: A number of successful AI 

projects have failed to scale in a sustained manner across 

institutions or to new patient populations after being successful 

as a pilot. This is because continuous tracking of the models, 

and updating them through the coordination of business 

analysts is of utmost need but is another investment that needs 

continuous commitment. 

3. Future Directions 

Incorporating Real-Time Data Streams – The use of real-time 

data from wearables, remote monitoring, and patient- reported 

outcomes will take personalization a step further, allowing even 

more proactive personalized intervention. 

More Explainable AI: The development of AI solutions based 

on human-friendly explanations of predictions will build trust 

and therefore clinical uptake. 

Data Sharing Across Institutions: Using secure networks to 

share data could be used to overcome small sample sizes and 

could enhance generalizability of the models. 

Better Training and Education: If we prepare our clinicians, 

business analysts and data scientists to be AI literate it will build 

a common knowledge base and make implementation go 

smoother. 

 

 

 

 

Figure 5. Key Challenges and Future Directions in AI-

Enabled Precision Medicine 

 

 

Table 5. Summary of Challenges and Proposed Solutions 

Challenge Proposed Solution 
Role of Business 

Analyst 

Data 

fragmentation 

and quality 

Standardize data 

collection, improve 

interoperability 

Coordinate 

stakeholder 

collaboration, define 

standards 

Explainability 

and trust 

Implement 

explainable AI 

models, clinician 

education 

Facilitate 

communication 

between clinicians 

and data scientists 

Regulatory and 

ethical concerns 

Develop transparent 

governance 

frameworks 

Ensure compliance 

and ethical oversight 

Scalability and 

sustainability 

Continuous 

monitoring, iterative 

model updates 

Manage feedback 

loops, coordinate 

cross-functional 

teams 

The journey to AI-enabled precision medicine is complex and 

multifaceted. While technology provides powerful tools, the 

ultimate success depends on human factors—collaboration, 

communication, ethics, and continuous learning. Business 

analysts stand out as essential champions, ensuring AI projects 

deliver meaningful, sustainable benefits for patients and 

healthcare systems. 
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VI. CONCLUSION AND FUTURE WORK 

Conclusion 

This article found that AI has the potential to revolutionize 

precision medicine, allowing for personalized health care based 

on big data and targeted therapeutics. We advocated for a 

human-centered approach where business analysts are at the 

center, connecting technical innovation with the realities of the 

clinic. Some highlights include: 

The unique capacity of AI to use multiple data types, including 

genomic, biological, medical and clinical, provides incredible 

opportunities for personalized medicine that will largely 

enhance our ability to treat patients and will minimize harm. 

AI will only succeed in precision medicine when teams 

consisting of AI specialists, clinicians and importantly, business 

analysts who translate the needs, streamline workflows, monitor 

ethical concerns, etc. all work effectively together. 

Sustaining AI and continuing to build trust among stakeholders 

requires ongoing monitoring and continuous improvement. 

Ethical governance, transparency and data privacy are three key 

cornerstones of responsible AI. 

Future Work 

The quest for complete implementation of AI-precision 

medicine is still a work in progress. These can include several 

promising directions for future research and implementation: 

Federated Learning: Creating AI models that learn on many 

decentralized data holders while keeping raw patient data on 

site can protect patient privacy while still obtaining large 

datasets to increase accuracy and generalizability of models. 

Incorporation of Real-World Data: The continuous 

collection of real-world data coming from wearables, remote 

monitoring and patient reported outcomes will allow for even 

more personalized care to be dynamic and adaptive to the 

patient’s needs. 

Explicability and Trustworthiness of AI: Developing 

techniques that increase the transparency and interpretability of 

AI decision- making processes is of crucial, vital for clinician 

adoption and patient trust. 

Improved Multidisciplinary Education: By developing AI 

literacy in clinicians, business analysts and data scientists, there 

will be a better understanding of each other’s needs and 

capabilities as well as an easier deployment process. 

 

Figure 6. Summary of Key Insights and Future Directions 

 

Table 6. Summary of Key Insights and Future Research 

Areas 

Key Insight 

Future Research / 

Implementation 

Focus 

Role of Business 

Analyst 

Integration of 

diverse data 

sources 

Federated learning to 

enable privacy-

preserving AI 

Coordinate multi-

stakeholder data 

sharing agreements 

Importance of 

human-centered 

AI design 

Real-world data 

incorporation from 

wearables and apps 

Define clinical 

workflows 

integrating new data 

streams 

Need for trust 

through 

explainability 

Development of 

transparent, 

interpretable AI 

models 

Facilitate 

communication and 

training for end-

users 

Critical role of 

collaboration 

Multidisciplinary 

education and 

ongoing team 

alignment 

Serve as the 

communication hub 

among diverse 

teams 

 

Final Thoughts 

AI-driven precision medicine represents a paradigm shift in 

healthcare, transforming how we diagnose, treat, and care for 

patients. This transformation is as much about people as it is 

about technology. By centering business analysts within 

multidisciplinary teams, healthcare organizations can harness 

AI’s full potential to deliver truly personalized, effective, and 

ethical care. 
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