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ABSTRACT 
 

This review critically examines the role of cloud computing in personalized medicine, employing a 
systematic literature analysis methodology. The study involved a comprehensive search and 
evaluation of scholarly articles from academic databases and journals, focusing on publications 
within the last decade. Key terms such as "cloud computing", "personalized medicine", "genomic 
data management", and "patient-centric healthcare technology" guided the literature search. The 
study illuminates the significant role of cloud computing in revolutionizing personalized medicine. It 
highlights the importance of cloud computing for managing large-scale genetic data and 
individualized patient care, as well as its role in enhancing patient-centric care through innovations 
like cloud-fog diagnostics. Challenges in data security, privacy, and ethical considerations are 
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acknowledged, emphasizing the need for robust governance and compliance. The future of cloud 
computing in personalized medicine is poised for growth, with immense opportunities for innovation, 
yet accompanied by challenges in data management and healthcare equity. The ongoing evolution 
of cloud computing in healthcare promises substantial advancements, albeit with a need for careful 
consideration of its complexities to fully realize its potential. 

 

 
Keywords: Cloud computing; personalized medicine; internet of medical things (IoMT). 
 

1. INTRODUCTION 
 
The advent of personalized medicine                       
marks a paradigm shift in healthcare, tailoring 
treatment and prevention strategies to individual 
patient profiles [1-3]. At the forefront of this 
revolution is cloud computing, a technological 
advancement that has become increasingly                
vital in managing the vast data sets and complex 
computational processes intrinsic to personalized 
medicine. Computing facilitates the                   
personalized medicine domain by providing on-
demand utility computing, which is essential for 
handling individualized patient data and medical 
history [4,5]. This study aims to explore the 
integration of cloud computing within 
personalized medicine, delving into its role in 
enhancing patient-specific treatment, data 
analytics, and healthcare outcomes. By 
examining the interplay between advanced 
cloud-based technologies and personalized 
medical approaches, we seek to provide a 
comprehensive overview of current trends, 
challenges, and future directions in this 
burgeoning field. 
 

2. METHODOLOGY 
 
This study adopted a systematic literature 
analysis approach to examine the role of cloud 
computing in personalized medicine. The 
methodology involved a comprehensive search 
of academic databases and journals for relevant 
literature published within the last decade. Key 
terms such as "cloud computing", "personalized 
medicine", "genomic data management", and 
"patient-centric healthcare technology" were 
used. Selected articles were critically evaluated 
based on their relevance, research 
methodologies, and findings. The review focused 
on identifying emerging trends, technological 
advancements, challenges, and future prospects 
in the integration of cloud computing with 
personalized medicine. This approach ensured a 
thorough understanding of the current state of 
research and its implications for healthcare 
practices and patient outcomes. 

3. CLOUD COMPUTING IN 
HEALTHCARE: AN OVERVIEW 

 
The integration of cloud computing in healthcare 
represents a significant technological leap, 
addressing the growing demands for efficient 
data management and accessibility [6-8]. Cloud 
computing, defined by its on-demand availability 
of computer system resources [9], especially 
data storage and computing power, has 
revolutionized the way healthcare data is stored, 
accessed, and processed [10,11]. Agapito & 
Cannataro [12] highlight the ideal fit of cloud 
computing for managing Big Data in omics 
sciences, crucial for personalized medicine. 
However, they also caution about the security 
and privacy issues, particularly important in 
handling patient data. Calabrese & Cannataro 
[13] further elaborate on how cloud computing 
supports high-throughput platforms in clinical and 
research settings, offering scalable computing 
and storage, data sharing, and distributed 
computing models essential in healthcare and 
biomedicine. These capabilities are particularly 
crucial in the context of personalized medicine, 
where the processing and analysis of large-scale 
genomic data are central. Moreover, cloud 
platforms ensure the availability of computational 
resources necessary for running complex 
algorithms and AI models that drive personalized 
treatment plans [14].  
 
The shift to cloud computing in healthcare, 
however, is not without challenges [15,16]. 
Concerns regarding data security, patient 
privacy, and regulatory compliance continue to 
be at the forefront of discussions. Despite these 
challenges, the potential of cloud computing in 
transforming healthcare delivery is undeniable, 
setting the stage for its pivotal role in 
personalized medicine. 
 
In summary, the integration of cloud computing in 
healthcare marks a significant advancement, 
primarily enhancing data management and 
accessibility. This technology, crucial for handling 
vast omics data in personalized medicine, offers 



 
 
 
 

Esho et al.; Curr. J. Appl. Sci. Technol., vol. 43, no. 3, pp. 1-8, 2024; Article no.CJAST.113036 
 
 

 
3 
 

scalable solutions for data storage, sharing, and 
analysis. While it transforms healthcare delivery 
by enabling the processing of large-scale 
genomic data and supporting complex 
algorithms, it also brings challenges, particularly 
in data security, privacy, and regulatory 
compliance. These concerns underscore the 
need for careful consideration in the deployment 
of cloud computing in healthcare settings, 
balancing its transformative potential with the 
need to safeguard patient information. 
 

4. PERSONALIZED MEDICINE: 
DEFINITION AND SCOPE 

 
Personalized medicine, a term often interpreted 
in various ways, signifies a medical model that 
tailors patient care based on individual 
characteristics, behaviors, and genetic makeup 
[17,18]. Redekop & Mladsi [19] provide a 
framework for understanding the different 
definitions of personalized medicine, highlighting 
its components such as genomics, proteomics, 
and metabolomics. They emphasize that 
personalized medicine can either be seen as a 
contemporary concept linked closely with 
advancements in genetics and “-omics” or as a 
traditional aspect of medicine always considering 
individual needs. This approach revolves around 
using combined knowledge, genetic or otherwise, 
to predict disease susceptibility, prognosis, or 
treatment response, thereby improving health 
outcomes. 
 
Pokorska-Bocci et al. [20] discuss the evolution 
of terms associated with personalized medicine, 
including ‘precision’, ‘individualized’, and 
‘stratified’ medicine. Their review suggests that 
while genomics and molecular biosciences have 
enhanced medical capabilities, they do not 
entirely redefine the paradigm of medical care. 
Instead, they provide modern tools for more 
targeted approaches to health and disease 
management. Personalized medicine, as these 
authors contend, is revolutionizing patient care 
by enabling more accurate diagnoses, targeted 
therapies, and prevention strategies, 
fundamentally altering healthcare delivery in the 
process. 
 
In summary, personalized medicine represents a 
paradigm shift in healthcare, focusing on 
treatments tailored to individual genetic and 
physiological profiles. This approach, rooted in 
advances in genomics and molecular science, 
enables more precise disease diagnosis, 
targeted therapy, and prevention. It's a blend of 

modern scientific advancements and the 
traditional ethos of individualized care, 
significantly altering the landscape of healthcare 
delivery. Redekop & Mladsi [19], and Pokorska-
Bocci et al. [20] provide insightful perspectives 
on its evolving definitions and its impact on 
healthcare practices. 
 

5. THE CONVERGENCE OF CLOUD 
COMPUTING AND PERSONALIZED 
MEDICINE 

 
The integration of cloud computing into 
personalized medicine is revolutionizing 
healthcare, providing on-demand utility 
computing crucial for managing individualized 
patient data and medical history, as highlighted 
by Joseph & Brown [4]. This advancement is 
pivotal for handling large-scale genetic 
information, thus facilitating more precise, 
patient-specific treatments. In the realm of omics 
sciences, cloud computing, as discussed by 
Agapito & Cannataro [12], plays a vital role in 
efficiently processing and analyzing vast data 
sets, marking the advent of the Big Data era in 
life sciences. Its capabilities in scalability, data 
sharing, and distributed computing are essential 
for managing the burgeoning volume of clinical 
and omics data. Additionally, Sun et al. [21] and 
Gifari et al. [22] illuminate the role of cloud 
computing, along with edge computing and 
artificial intelligence, in the Internet of Medical 
Things (IoMT). This combination of technologies 
addresses challenges in data access, security, 
privacy, and information processing in IoMT, 
facilitating the efficient processing of medical big 
data and ensuring the availability of high-quality 
medical services. This synergy of cloud 
computing with advanced technologies like AI 
and edge computing, further emphasized by 
Calabrese & Cannataro [13], is not only 
streamlining data processing and storage but 
also opening new avenues in patient care. The 
convergence of these technologies underscores 
the critical role of cloud computing in the 
advancement of personalized medicine, 
providing the necessary infrastructure and 
computational power for complex genetic data 
management and propelling healthcare towards 
more personalized, data-driven patient care. 
 
In summary, the convergence of cloud computing 
with personalized medicine is revolutionizing 
healthcare. It enables precise patient-specific 
treatments by efficiently managing and analyzing 
large-scale genetic data. Cloud computing's 
scalability and data-sharing capabilities, along 
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with its integration with AI and edge computing, 
are enhancing data processing and patient care 
in the era of the Internet of Medical Things. This 
synergy is vital for advancing personalized 
medicine, offering infrastructure for complex 
genetic data management, and driving 
healthcare toward a more personalized, data-
driven approach. 
 

6. ENHANCING PATIENT-CENTRIC 
CARE THROUGH CLOUD 
COMPUTING 

 
In the realm of patient-centric healthcare, cloud 
computing is not only facilitating advanced 
healthcare services like telemedicine and 
wearable technology but also enhancing the 
management and analysis of complex medical 
data. The work of Chakraborty & Kishor [23] 
exemplifies this, showcasing cloud-fog 
diagnostics for heart disease prediction using the 
Internet of Medical Things (IoMT) and machine 
learning, significantly improving early disease 
detection and patient care. Complementing this, 
Gohar et al. [24] discuss a patient-centric 
framework integrating blockchain, cloud, and IoT 
for improved healthcare data interoperability, 
ensuring secure data sharing and management. 
Chen et al. [25] add to this narrative by focusing 
on secure Personal Health Records sharing in 
cloud computing, highlighting the technology's 
capacity for maintaining patient privacy and data 
security. Furthermore, Agarwal et al. [26] 
demonstrate how a cloud-based medical 
information system can seamlessly integrate 
patient records from various healthcare 
providers, enhancing the accessibility and 
continuity of care. Together, these studies vividly 
illustrate cloud computing's transformative impact 
in personalizing and enhancing healthcare 
delivery, offering secure, scalable, and efficient 
solutions for the dynamic needs of modern 
healthcare. 
 
In summary, cloud computing significantly 
enhances patient-centric care in healthcare. It 
facilitates advanced services like telemedicine 
and supports complex data management. 
Studies like those by Chakraborty & Kishor and 
Gohar et al. demonstrate its application in 
predictive diagnostics and healthcare 
interoperability, respectively. Additionally, works 
by Chen et al. and Agarwal et al. emphasize 
secure data sharing and integration of patient 
records. These advancements collectively 
highlight cloud computing's role in revolutionizing 

healthcare, making it more personalized, 
accessible, and efficient. 

 
7. DATA SECURITY AND ETHICAL 

CONSIDERATIONS 
  

7.1 Data Security of Cloud Computing in 
Personalized Medicine 

 
Data security in personalized medicine, when 
paired with cloud computing, is complex and 
multifaceted [27]. In the realm of cloud computing 
for personalized medicine, securing sensitive 
health data is crucial. Blobel et al. [28] stress the 
importance of robust security measures in the 
context of the expanding Internet of Medical 
Things (IoMT). They emphasize that as 
healthcare systems face paradigm shifts due to 
technological advancements, managing security, 
privacy, and trust becomes increasingly complex. 
Following this, Wang et al. [29] delve into 
privacy-preserving methods specific to genetic 
data within cloud computing. They address the 
critical need for secure DNA sequence matching, 
highlighting how encrypted genetic data should 
be managed to ensure patient data 
confidentiality. These discussions underscore the 
importance of developing secure and reliable 
systems to protect sensitive health data in cloud 
computing environments. 
 

7.2 Ethical Considerations of Cloud 
Computing in Personalized Medicine 

 
The ethical considerations of cloud computing in 
personalized medicine are multifaceted, involving 
patient autonomy, data privacy, and regulatory 
compliance [30]. Mendelson [31] highlights the 
necessity of a comprehensive legal framework to 
address data privacy concerns in the Big Data 
era. This framework would ensure that sensitive 
health information is protected while being 
utilized for personalized medical treatments. 
Santaló & Berdasco [32] then focus on the 
ethical aspects of epigenetics in personalized 
medicine, particularly how patient autonomy 
should be prioritized in the face of advanced data 
collection and analysis methods. They highlight 
the delicate balance between leveraging 
epigenetic information for healthcare and 
maintaining patient privacy and consent. 
 
Building on these ethical considerations, Sethu et 
al. [33] propose a legal protection framework for 
data in precision medicine, emphasizing the 
importance of legal and regulatory compliance in 
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data sharing and privacy. This framework aims to 
navigate the complex legal landscape 
surrounding the use of big data in precision 
medicine. COHEN et al. [34] contribute to the 
conversation by analyzing health privacy laws, 
particularly in relation to remote monitoring of 
medical devices. They argue for consistent 
patient access to data collected by these 
devices, highlighting the evolving legal and 
ethical landscape in digital health. Finally, Silva & 
Soto [35] explore the confluence of privacy-
preserving techniques, big data solutions, and 
regulatory compliance in healthcare. Their 
analysis reflects the dynamic balance between 
data utility and privacy preservation, 
underscoring the transformative impact of these 
elements on healthcare providers and 
policymakers. 
 

Together, all these contributions paint a 
comprehensive picture of the ethical and security 
challenges in cloud computing for personalized 
medicine, highlighting the need for robust data 
governance, patient-centered policies, and 
adherence to ethical and legal standards. In 
summary, the ethical considerations of cloud 
computing in personalized medicine encompass 
issues of patient autonomy, data privacy, and 
compliance with regulatory standards. Scholars 
like Mendelson, Santaló & Berdasco, Sethu et 
al., COHEN et al., and Silva & Soto explore 
various aspects, including the need for 
comprehensive legal frameworks, the ethical 
management of epigenetic information, and the 
balance between data utility and privacy. These 
discussions underline the importance of robust 
legal and ethical governance in the application of 
cloud computing within personalized medicine. 
 

8. FUTURE PERSPECTIVES AND 
EMERGING TRENDS 

 

The landscape of cloud computing in 
personalized medicine is rapidly evolving, 
marked by both promising advancements and 
formidable challenges. Cirillo & Valencia [36] 
have emphasized the transformative impact of 
big data on biomedical research, highlighting the 
necessity for novel computational approaches to 
fully leverage this data in personalized medicine. 
The growing use of big data analytics in cloud 
computing is expected to revolutionize patient 
care, guide hypothesis formulation, and the 
generation of more effective treatment models 
[37]. 
 

In tandem, cognitive computing, as explored by 
Ahmed et al. [38], is set to play a pivotal role in 
healthcare transformation. Systems like IBM 

Watson exemplify how cognitive computing can 
expand our understanding and use of vast health 
data, bringing about an unprecedented impact on 
healthcare. This cognitive power is poised to 
revolutionize personalized medicine, enabling 
healthcare providers to access and interpret vast 
amounts of health-related data previously out of 
reach. 
 
Lightbody et al. [39] identify key opportunities 
and challenges presented by high-throughput 
sequencing in personalized medicine, particularly 
computational considerations, data governance, 
and clinical translation. They highlight the need 
for integrated high-performance tools and 
systems to manage and interpret the extensive 
omics data generated daily, which holds the 
promise of truly personalized medicine. 
 
Kuo [40] offers a perspective on the potential of 
cloud computing to enhance healthcare services 
significantly. He underscores the need for a 
rigorous evaluation of cloud computing in 
healthcare, especially in the aspects of 
management, technology, security, and legal 
compliance, to realize its full potential in 
improving healthcare services and research. 
 
Joseph & Brown [4] delve into the benefits and 
challenges of cloud computing in personalized 
medicine. They recognize the ability of cloud 
computing to expedite collaborations and data 
collection across various healthcare 
stakeholders, emphasizing its role in advancing 
personalized medicine. However, they also 
caution about the inherent risks associated with 
cloud computing, particularly in terms of data 
security and privacy. 
 
Alyass et al. [41] discuss the transition from 
traditional to personalized medicine through big 
data analysis. They highlight the challenges this 
transition faces, including economic disparities 
between high and low-income countries and the 
lag in our ability to analyze and interpret big data. 
These challenges point to significant bottlenecks 
that must be addressed to achieve a global 
transition to personalized medicine. 
 
In summary, the future of cloud computing in 
personalized medicine is expected to be 
characterized by a blend of groundbreaking 
advancements and significant challenges. The 
potential for innovation in patient care is 
immense, yet it is accompanied by the need for 
improved computational approaches, data 
governance, and a focus on reducing healthcare 
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disparities. As cloud computing continues to 
integrate with personalized medicine, it holds the 
promise of transforming healthcare delivery, 
albeit with the need for careful navigation of its 
challenges. 
 

9. SUMMARY OF REVIEW 
 
The integration of cloud computing into 
personalized medicine represents a significant 
stride in healthcare, offering innovative solutions 
for patient-specific treatment and efficient data 
management. As discussed by Joseph & Brown 
[4], cloud computing provides essential on-
demand utility computing, pivotal for handling 
large-scale genetic information and individualized 
patient data. This technology's role in processing 
and analyzing vast data sets, as highlighted by 
Agapito & Cannataro [12] and Sun et al. [21], 
marks the advent of the Big Data era in life 
sciences, enhancing the scope and accuracy of 
personalized medicine. 
 
Chakraborty & Kishor [23] and Gohar et al. [24] 
further illustrate the transformative impact of 
cloud computing in enhancing patient-centric 
care. Through innovations such as cloud-fog 
diagnostics and integrated frameworks 
combining blockchain, cloud, and IoT, these 
technologies ensure efficient data processing 
and secure data sharing, thus improving 
healthcare delivery and patient outcomes. 
 
However, as Blobel et al. [28] and Wang et al. 
[29] note, the shift to cloud computing in 
healthcare is accompanied by challenges 
regarding data security and privacy. It 
necessitates robust security measures and 
comprehensive privacy policies in line with 
regulatory standards like HIPAA and GDPR. 
Ethical considerations, as discussed by 
Mendelson [31] and Santaló & Berdasco [32], 
involving patient autonomy and data privacy, also 
form a crucial aspect of this transition. 
 
Looking forward, as Cirillo & Valencia [36], 
Ahmed et al. [38], and Lightbody et al. [39] 
suggest, the future of cloud computing in 
personalized medicine is rich with opportunities 
for innovation. However, it is also laden with 
challenges in data management, security, and 
healthcare disparity. The potential for innovation 
in patient care is immense, yet it comes with the 
need for improved computational approaches, 
robust data governance, and a focus on reducing 
healthcare disparities. As cloud computing 
continues to integrate with personalized 

medicine, it holds the promise of transforming 
healthcare delivery, albeit with the need for 
careful navigation of its challenges and 
opportunities. 
 

10. CONCLUSION 
 
To conclude this study, it is important to note that 
the integration of cloud computing in 
personalized medicine is a transformative 
development in healthcare. It offers precise 
patient-specific treatments and effective data 
management. This integration addresses large-
scale genetic data handling and enhances the 
scope of personalized medicine. Challenges in 
data security, privacy, and ethical considerations 
highlight the need for robust governance and 
adherence to standards. Looking ahead, while 
cloud computing presents immense opportunities 
for innovation in personalized medicine, it also 
brings challenges in data management and 
healthcare equity. The continued evolution of 
cloud computing in healthcare promises 
significant advancements but requires careful 
navigation of its complexities for its full potential 
to be realized. 
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