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Abstract:  

The integration of big data analytics in pharmacy is revolutionizing patient care by 

providing insights that enhance medication management and therapeutic outcomes. By 

leveraging vast amounts of health data, pharmacists can deliver more personalized 

treatment and optimize drug therapy. Despite the potential benefits, existing methods in 

pharmacy often suffer from data silos, lack of interoperability, and insufficient analytical 

capabilities, leading to suboptimal patient outcomes and inefficient medication 

management. These limitations hinder the effective utilization of data for real-time 

decision-making in patient care. To address these challenges, it propose the Patient Care 

Transformation using Big Data Analytics (PCT-BDA) framework, which facilitates a 

holistic approach to patient data integration and analysis within smart grid systems. This 

framework enables seamless data flow between various healthcare entities, improving 

collaboration and fostering a comprehensive view of patient health profiles. The proposed 

method emphasizes real-time analytics, predictive modeling, and machine learning 

algorithms to enhance decision-making processes in medication management. By utilizing 

big data analytics, pharmacists can better predict patient responses, identify potential drug 

interactions, and tailor therapy plans to individual needs. Preliminary findings from the 

implementation of the PCT-BDA framework indicate significant improvements in patient 

outcomes, including reduced medication errors, enhanced adherence to treatment protocols, 

and overall increased satisfaction with pharmacy services. This innovative approach 

highlights the transformative potential of big data analytics in optimizing patient care in the 

pharmacy sector. 
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1. INTRODUCTION 

An analytical review of structured and unstructured data (Big Data) analytics in Polish medical 

institutions is the major contribution of this article. Structured and unstructured data are both used in 

medical institutions [1]. A wide number of formats are available for structured data, which is defined 

by its schema but is otherwise vast and freeform [23]. On the other hand, the conventional data 

processing format is not applicable to unstructured data, also known as Big Data [3]. Big Data refers 

to very large data collections that are inherently unsuitable for conventional data storage, processing, 

or analysis methods [17]. It is kept but not examined. Such data need specialised technology and a 

methodology to be valuable since it is impossible to search and analyse without a well-defined 

structure [5] [6].  

The value that may be added to an organisation by integrating structured and unstructured data forms 

is substantial [18]. Companies need to change their strategy for dealing with unstructured data [7]. 

Big Data Analytics is hence where the opportunity lies in the term "Big Data Analytics" refers to a 



Communications on Applied Nonlinear Analysis 

ISSN: 1074-133X 

Vol 32 No. 2s (2025) 

 

130 https://internationalpubls.com 

set of methods and resources for mining Big Data for useful insights [2] [19]. It is possible to foretell 

the future using the findings of Big Data analyses [9]. They are also useful for making fashions based 

on historical events [20]. The healthcare industry may take use of its data mining capabilities to 

examine massive patient information, find correlations and clusters, and build predictive models [4] 

[11]. 

The main contribution of the paper is as follows: 

• The PCT-BDA framework enables chemists to enhance medication therapy, forecast patient 

reactions, and detect possible drug interactions via the integration of real-time analytics and 

predictive modelling. This results in treatment regimens that are better tailored to each patient's 

needs.  

• By removing barriers and promoting interoperability, the framework allows for the smooth 

transfer of data across different healthcare bodies. This improves communication and teamwork 

among medical staff and gives a full picture of each patient's health status, which aids in making 

more informed decisions. 

• Based on initial results, the PCT-BDA framework has the ability to revolutionise patient care in 

the pharmacy industry by drastically cutting down on medication mistakes, increasing adherence 

to treatment procedures, and generally making patients happier with the services they get. 

The remaining of this paper is structured as follows: In section 2, the patient care transformation is 

studied. In section 3, the proposed methodology of PCT-BDA is explained. In section 4, the 

efficiency of PCT-BDA is discussed and analysed. 

2. RELATED WORK 

Everyone from patients to physicians to hospitals to pharmaceutical corporations to those who 

determine healthcare policy is an integral part of the intricate system that is healthcare [10]. Strict 

restrictions and regulations also constrain this area. But there seems to be a shift away from the 

conventional doctor-patient dynamic on a global scale. Both the patient and the doctor take an active 

role in the healing process. Nowadays, healthcare is much more than just helping people get well 

[16]. It is imperative that those in positions of power prioritise the prevention of preventable illnesses 

and the promotion of healthy lifestyle attitudes. 

Deep Learning in Patient Care Transformation (DL-PCT) 

Naqishbandi, T. A. et al., [21] discovering value in massive amounts of clinical data is a complex 

task that calls for multidisciplinary and technically proficient developers working on data-driven 

clinical healthcare application systems. There has been a lot of recent buzz around predictive big data 

analytics that use ML and other technologies in tandem. Because of this, a healthcare system that is 

able to integrate data from many sources and make use of predictive analytics, big data, and machine 

learning is necessary [8]. This article provides a framework for the integrated management of clinical 

data that may be used as a guide for the integration and adoption of clinical data [14]. The planned 

healthcare system's integrated framework's goal of clinical big data predictive analytics is to provide 

a holistic solution for value-based healthcare by investigating and integrating the capabilities of 

different analytical methods and technology [12].  
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Artificial Intelligence in Patient Care Transformation (AI-PCT) 

Data is created in the healthcare business from many sources, including hospitals, healthcare 

providers, insurance, medical equipment, life sciences, and research. The use of this data has 

enormous potential to revolutionise healthcare, especially given the rapid advancements in 

technology. Analytics, ML, and AI applied to large data allow for the discovery of correlations and 

patterns, which in turn provide useful insights for bettering healthcare service by Mehta, N. et al., 

[13]. Although a lot of work has been done on this subject, it is hard to get a good picture of where 

things are in terms of research and practical application. The primary goal of this work is to survey 

the relevant literature and provide researchers with data that will help them encourage further 

research and growth in this field. 

Machine learning basedPatient Care Transformation (ML-PCT) 

Better patient outcomes and more cost-effective healthcare are both made possible by predictive 

analytics, which allow for early illness prevention and diagnosis by recognising trends and risk 

factors. With the use of machine learning, patients may have their own unique treatment programs 

that maximise effectiveness while minimising side effects by Rana, M. S. et al., [22]. Medical 

imaging algorithms powered by AI improve diagnostic accuracy, allowing for quick and accurate 

evaluations. By providing real-time insights based on patient data and clinical guidelines, decision 

support systems driven by AI improve healthcare operations and enable evidence-based decision-

making. 

Clustering based Patient Care Transformation (C-PCT) 

Healthcare researchers are making more use of advanced data analytics to better categorise patients 

and tailor their medication treatments. Here, zero in on the pressing issue of how-to best group EHR 

data into meaningful patient categories. Healthcare analytics must prioritise improving patient 

categorisation in the age of personalised treatment. With the aim of enhancing the efficiency and 

effectiveness of patient clustering approaches, this study offers a comparative evaluation of several 

clustering algorithms for data extracted from Electronic Health Records. After reviewing the 

literature and talking to experts in the field, settled on these criteria and alternatives by Aljohani, A. 

et al., [15]. 

Data analytics, artificial intelligence, and machine learning have recently made great strides, and 

these developments are reshaping patient care in many ways. The use of predictive analytics in 

healthcare system integration of clinical data is investigated by Naqishbandi et al. The ability of AI 

to derive insights from healthcare data is highlighted by Mehta et al. To improve diagnosis and 

individualised therapies, Rana et al. centre their attention on machine learning. In their discussion of 

EHR-based patient categorisation for individualised treatment plans, Aljohani et al. emphasise the 

significance of clustering algorithms. 

3. PROPOSED METHOD 

Care is driven by the free flow of information between organisations and patients, as well as between 

providers, in the form of choices, orders, and data. Healthcare decision-making and delivery have 

always relied heavily on data and information. More and more of the healthcare business is 
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becoming digital, which means that not just hospitals and healthcare providers, but also medical 

insurance, medical equipment, life sciences, and medical research create massive amounts of data. 

Numerous medical and healthcare-related activities stand to benefit from the vast amounts of data 

that are already accessible. 

 

Figure 1: Big Data in Patient Care Transformation 

Data gathering from several sources, such as pharmacy systems, wearable devices, and Electronic 

Health Records (EHRs), is the first step in the organised pipeline that integrates big data analytics in 

pharmacy. After that comes data integration, which merges information from many sources such as 

electronic health records (EHRs), pharmaceutical databases, and internet of things (IoT) devices to 

provide a holistic picture. After that, the combined data is saved utilising platforms such as data lakes 

or cloud storage. The next step in processing data is to clean, convert, and preprocess it so it is 

consistent and of high quality. The data is then subjected to data analysis utilising methods like 

predictive analytics, statistical analysis, and machine learning models once it has been produced. 

Dashboards, reports, or alerts are examples of reporting and visualisation tools that make it easier to 

understand and use this information. Based on the data, decision support and patient care are 

established, which include personalised therapies, methods for drug adherence, and better health 

outcomes. Last but not least, a feedback loop is built in to make constant improvements to the 

process according to fresh data and patient results is shown in figure 1. 

 

Figure 2: Block Diagram ofPatient Care Transformation Using Big Data Analytics 
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Figure 2, shows the first step in incorporating big data analytics into pharmacy care is for healthcare 

businesses like pharmacies, clinics, and hospitals to work together to gather patient data. Each 

patient's unified health profile is created via the integration of their data, which includes EHRs, 

medical history, and medicines. Next, the data is combined and sent over smart grid systems, which 

allows for easy data transfer and guarantees interoperability across healthcare providers. Big data 

processing, predictive modelling, and machine learning algorithms are all part of the real-time data 

analytics toolbox that helps to provide useful insights. These discoveries improve medication 

management because they let doctors and chemists anticipate possible drug interactions and tailor 

treatment to each patient's unique requirements. Improving patient outcomes is the end objective of 

the framework, which aims to decrease pharmaceutical mistakes, increase adherence to treatment 

regimens, and boost overall patient happiness. This method showcases how real-time data may 

revolutionise drug administration and patient care. 

 

Figure 3: Critical Analysis of Big Data in Health Care 

A typical breakdown of steps for a big data analysis system is shown in Figure 3, which acquires 

healthcare data through several internal and external channels. It all begins with the collection of the 

healthcare information which is internal as well as external. These raw healthcare data are highly 

processed and renowned when they are converted to more when transformed to a better and more 

recognizable big data format. Further system offers transformation of the presented data through 

other engulfing analytics and big data platforms that possess storage and computational capacities 

which can accommodate huge data volumes. The system in this case carries out essential analytic 

functions like reporting, database queries as well as OLAP operations for business intelligence. Some 

new approaches prove so effective clearly because most of the patterns and insights embedded within 

the data can only be discovered using data mining techniques. This organized approach to knowledge 

discovery enables healthcare professionals ultimately to improve their decision making and patient 

care by utilizing the big data, which is the future of modern healthcare. 

Thus, it can be said that big data within pharmacy care, when put into use, has the ability to archive 

all the patient records consolidated from all other auxiliary health systems into one single unit 

thereby making it possible to undertake proactive predictive modelling and machine learning 

approaches in real time. It enhances the ability to forecast drug interactions and tailor the therapy to 

the individual making its framework conducive to quick transfer of information. Better drugs 
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dispensing involves minimizing errors while enhancing patient’s compliance and improving their 

satisfaction. Overall, this generalisation of this approach illustrates the changes in healthcare due to 

the use of big data, more specifically, the enhancement of patient care and improvement of the 

results. 

4. RESULT AND DISCUSSION 

By improving drug management and treatment results, big data analytics' incorporation into 

pharmacy is revolutionising patient care. Personalised therapy, real-time decision-making, and 

enhanced cooperation across healthcare institutions are made possible by the Patient Care 

Transformation utilising Big Data Analytics architecture, which leverages massive volumes of health 

data. 

 

Figure 4: The Analysis of Patient Outcomes 

This analysis of patients’ outcomes is placed within the PCT-BDA framework, is to understand 

changes in healthcare quality and drug therapy as a result of applying data-driven strategies using 

equation 2. Application of big data analytics to real-time health data allows pharmacists to predict 

drug interactions, enhance compliance with the therapeutic strategy, and design tailored therapies. 

These results assist in the maximization of optimal drug therapy and in the safety, improving safety 

in drug therapy compliance errors. Aside from identifying changes that have occurred with the 

patient, for example, the PCT-BDA framework has computer algorithms that can predict the 

outcome, positively or negatively, of a given treatment on the patient. Initial assessments withdrawn 

PCT-BDA raised the level of the patient satisfaction, compliance with the plan of treatment, and 

reduction of medication errors. This a tool is quite cutting across all aspects of pharmaceutical 

practice with regards to enhancement of patient healthcare outcomes quality. It provides for 

eliminating all advances and still, the enhancement of the well-being of patients through swift and 

thorough evaluation of all the changes in patients’ well being has improved by 98.65% as indicated 

by figure 4. 
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Figure 5: The Analysis of Patient Satisfaction  

Examining the effects of real-time data analytics and personalised medicine management on patient 

experiences and overall happiness is the primary goal of the PCT-BDA framework's patient 

satisfaction study using equation 3. The use of big data in therapy customisation and drug interaction 

prediction allows chemists to provide patients better, more personalised care, which in turn increases 

patients' faith in their treatment regimens. Healthcare professionals may quickly modify treatment 

procedures due to the framework's real-time feedback loops, which further improve results and 

reduce unwanted effects. Better patient experiences are a direct result of improved communication 

across healthcare organisations, which in turn leads to more efficient care coordination. Reduced 

medication mistakes, increased treatment adherence, and personalised care all contribute to higher 

patient satisfaction, according to preliminary PCT-BDA research. Patients are pleased with the 

degree of care they get, have greater faith in their treatment programs, and are actively involved in 

making choices about their healthcare. The patient satisfaction is achieved by 97.28% is shown in 

figure 5. 

PCT-BDA solves major problems in the pharmaceutical industry, such data silos and incompatibility, 

by allowing for real-time analytics and smooth data flow. This method has completely transformed 

pharmacy services by leading to improved patient outcomes, fewer prescription mistakes, more 

treatment adherence, and happier patients. 

5. CONCLUSION 

By analysing the data quantitatively, this paper was able to find out if Polish hospitals employ Big 

Data Analytics and, if so, in what ways. This was made feasible by the findings, which allowed us to 

draw these conclusions. Structured and unstructured data, derived from sources such as databases, 

transactions, and the unstructured content of electronic documents and emails, as well as devices and 

sensors, are both used by healthcare institutions. Analytics show that they use analytics in the 

clinical, administrative, and corporate spheres. It was evident that data plays a significant role in 

decision-making. The paper's findings corroborate those of the literature review. As more and more 

hospitals see the value in data-based healthcare, they are making the transition. Finally, healthcare 

throughout the world stands to benefit from Big Data Analytics. The goals of future studies on 

medical facilities' Big Data utilisation include elucidating the tactics used by these institutions to 
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market and execute such solutions, measuring the value they get from Big Data analysis, and 

assessing the many viewpoints in this field. Larger case studies and experience papers on healthcare 

setups using artificial intelligence and big data analytics are needed for future study. This is expected 

to happen when healthcare practitioners and stakeholders use these technologies in real-world 

healthcare settings. It will pave the way for the discovery of new ways to improve care quality using 

artificial intelligence and big data analytics. While only a small fraction of the literature was able to 

acknowledge the progress in healthcare AI and big data analytics, this paper's research approach 

provides a thorough review of the subject. The framework offers a systematic and organised 

approach to study in this area by including both conceptual and technological aspects. Other 

researchers might use the categorisation system and framework for their own study plans. 

Future Work: To improve the PCT-BDA framework and provide patients a more complete picture 

of their health, future updates will concentrate on making it more capable of integrating data from a 

wider variety of sources, including wearable devices and patient-reported outcomes. Further 

improvement in prediction accuracy and personalisation will be achieved via the development of 

sophisticated machine learning models that are tuned to particular illnesses or treatment regimes. 

Additionally, it will work on making the system more scalable and compatible with other healthcare 

systems. Finally, long-term effects of PCT-BDA on healthcare spending, patient happiness, and 

treatment results in different demographics will be the subject of future studies. 
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