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Deep learning and other types of Artificial Intelligence (Al) are quickly changing the healthcare
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Introduction

Acrtificial Intelligence (Al) has turned into a disruptive technology in the contemporary healthcare
sector that has transformed how physicians diagnose, treat, and manage illnesses. Historically, the
healthcare sector was dependent on human knowledge and skills, paper-based record management
and decision systems [1]. Nevertheless, the rising exponentially in the volume of medical data,
such as electronic health records (EHRS), medical imaging, genomics, and wearable device
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outputs, has provided Al with the chance to interpret and analyze data in volumes never been seen
before. The healthcare interventions are being improved by this revolution that is making them

faster, more accurate, and personalized [2].

One of the branches of artificial intelligence is deep learning, which is motivated by neural
networks in the human brain and has been helpful in the healthcare field in particular. In contrast
to the case of traditional machine learning, which usually requires manually selected features and
domain expertise, deep learning is able to automatically identify significant patterns within a large
and high-dimensional data [3]. It has the ability to detect minor aberrations in medical images and
even forecast the progress of diseases and response to treatment. Such models as convolutional
neural networks (CNNs) to visualize images and recurrent neural networks (RNNs) to analyze
time-series clinical data are becoming the part and parcel of medical diagnostics, drug discovery,
and patient monitoring systems [4].

The multidisciplinary field of healthcare, information science, and technology is called health
informatics and serves as a foundation of combining Al with clinical activities. Health informatics
allows Al systems to be running effectively and safely by organizing, storing, and standardizing
large-scale health data. It also discusses issues of data privacy, interoperability and decision
support which are paramount in a healthcare environment [5]. The integration of Al, deep learning
and health informatics is producing a shift in paradigm towards precision medicine where the
treatment is customized to suit the specifics of the patient, and where the predictive analytics assists
in early disease diagnosis. Not only is this integration enhancing patient outcomes, but it is also
optimizing resources in healthcare, improving error reduction, and making remote as well as

telehealth services possible [6].

The purpose of this review is to describe the overview of the current innovations in Al-based
healthcare with specific emphasis on deep learning applications and how they intersect with health
informatics. It provides major technologies, real-life examples, challenges, and perspectives and
provides a roadmap to the researcher, clinician, and policymaker wishing to comprehend and

utilize the promise of Al in changing healthcare [7].
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Principles of the Al and Deep Learning

Acrtificial Intelligence (Al) can be defined as a process of creating computer systems that can carry
out those tasks that need human intelligence, including reasoning, learning, and decision-making.
The Al sphere of healthcare is a wide range of technologies, starting with traditional rule-based
expert systems to the more recent machine learning and deep learning [8]. These systems will
process the complex data and identify patterns and help medical practitioners make correct and
prompt decisions. Machine learning is a broad branch of artificial intelligence, with deep learning
being one of its subfields that have become very prominent in the medical care sector because of

its capacity to process huge amounts of data that are not structured [9].

Deep learning, when compared to traditional machine learning algorithms, does not require any
handcrafted features or a large amount of domain knowledge, but instead uses artificial neural
networks that are trained automatically to learn hierarchical representations of raw data. An
example of such is the Convolutional Neural Networks (CNNs), which are primarily used in
medical image analysis and in identifying tumors, lesions, and other abnormalities, among others,
with a high degree of precision [10]. LSTM networks and other types of Recurrent Neural
Networks (RNN) are most effective with sequential clinical data, including time-series vital signs,
patient history, and longitudinal laboratory findings. Also, transformer-based architectures have
become a popular choice to perform natural language processing tasks in the healthcare domain,
such as, but not limited to, clinical note summarization, automated coding, and predictive analytics
[11].

One of such strong points of deep learning is the ability to scale and be flexible. Deep learning
models are applicable in dynamic clinical settings as they can continually upgrade in their
performance by learning new data to add complexity and scale to the datasets as they increase. The
quality and quantity of data is however very critical to the effectiveness of these models.
Normalization, and dealing with missing values, data augmentation, and some other preprocessing

steps to increase model robustness and avoid bias are essential steps [12].
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Figure: 1 showing common ethical Al principles

It is crucial to understand how traditional machine learning is differentiated with deep learning to
deploy it effectively. Although classical methods such as decision trees, support vector machines
and logistic regression continue to be applicable to structured data and smaller data sets, deep
learning is also favored when data are unstructured or complex to understand, i.e. in imaging,
genomics, or multi-modal data combination [13]. In medical practice, the combination of deep
learning and advanced data management with health informatics will guarantee that Al-based
results are accurate, reliable, interpretable, and safe as well. This theoretical background
preconditions the discussion of the wide range of ways the deep learning can be used in diagnostics,
predictive analytics, personalized medicine, and other innovative solutions in the healthcare field,

which will be reviewed in the following sections [14].

222 |Page Ali. 2024



Global Journal of Multidisciplinary Sciences and Arts

ISSN: 3078-2724 Volume 1: Issue 2

Deep Learning uses in Healthcare

Deep learning has quickly become one of the foundations of contemporary healthcare with
potentially revolutionary solutions to diagnostics, treatment planning, and patient management.
The most notable use of convolutional neural networks (CNNSs) is in the medical imaging field,
where they are highly utilized to process radiographs, CT scans, MRI1 images, and pathology slides
[15]. These models can identify tumors, lesions, fractures, and other abnormalities very precisely
usually to the levels of human experts. Deep learning automates the process of interpreting images
and thereby minimizes diagnostic errors and speeds up the decision-making process and aids
radiologists and pathologists by reducing their workload [16].

Disease prediction and diagnosis is another most crucial area. Deep learning systems are able to
handle complex clinical records, such as electronic health records (EHRs), laboratory findings,
and vital signs, to detect the early signals of diseases, including cardiovascular diseases, diabetes,
neurological conditions, and cancers [17]. Long Short-Term Memory (LSTM) networks and
recurrent neural networks (RNNSs) are especially good when it comes to sequential patient data
analysis, making them suitable to predict the risks in real-time and implement the necessary
interventions [18].

Deep learning is used in drugs discovery and genomics to speed up identification of potential drug
candidates, make predictions on protein structures, and predict on genomic sequences. These
methods have greatly reduced the duration of research and have cut down the cost of conducting
experiments in the laboratory [19]. Deep learning has been central to the area of personalized
medicine where customized models are advised to prescribe specific treatment plans depending on
patient health profiles, genetic data, and prior responses to treatment. Another potential application
is remote monitoring and telemedicine [20]. The mobile health technologies and wearable devices
produce large volumes of real-time physiological information. Deep learning algorithms have the
ability to continuously scan these inputs and identify anomalies and notify healthcare providers of
the possible danger to health, which allows early intervention and hospital admissions can be

minimized [21].
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In addition, deep learning complements clinical decision support systems, and it incorporates
multi-modal data to offer actionable insights to healthcare professionals. Al-based systems can
enhance the complex diagnoses, treatment plan, and outcome predictions by integrating imaging,
lab data, and the past of the patients [22]. Regardless of the potential, the introduction of deep
learning in healthcare necessitates overcoming the issues of the quality of data, model
explainability, and ethics. However, its use has already shown tremendous advances in accuracy,
efficiency and patient outcomes and deep learning is a pivotal part of the current revolution in

healthcare and health informatics [23].
Health Informatics and Artificial Intelligence Integration

Health informatics refers to the field of interdisciplinary approach to the management and analysis
of medical information, involving the integration of healthcare, information technology, and data
science. Its major objective is to make sure that health information is gathered, stored and used in
a manner that enhances patient care, simplifies clinical process, and helps in research [24]. With
the Artificial Intelligence (Al) and, more specifically, deep learning becoming part of health
informatics, it has become possible to build a new entry point into the world of healthcare system

transformation into a smarter, data-driven ecosystem [25].

The structure and standardization of electronic health records (EHRS) can be enumerated as one of
the most important contributions of health informatics. Patient information, demographics,
medical history, lab results, medications, and treatment plans can be found in huge quantities on
EHRs. Through Al and deep learning, medical professionals are able to analyze such datasets and
determine patterns, disease progression, and offer personalized treatment suggestions. An example
is that predictive models, which have been trained using EHR data, can predict patient

readmissions, identify emerging chronic disease indicators and plan resources in hospitals [26].
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Figure: 2 showing Al integration in health informatics

The other significant use of Al in health informatics is clinical decision support systems (CDSS).
This has systems that combine deep learning algorithms with both structured and unstructured data
in healthcare to inform clinicians with actionable insights. CDSS improves clinical decision-
making, eliminates human error, and leads to better patient outcomes, by providing evidence-based
recommendations, risk assessment, and diagnostic suggestions [27]. Al integration helps to resolve
the issues of data interoperability and security as well. Health informatics makes it possible to have
Al models that could retrieve various datasets of various sources and be in compliance with privacy
regulations, including HIPAA. Such approaches as data anonymization, encryption, and federated
learning enable Al systems to learn on sensitive data without impairing the confidentiality of
patients [28].

Moreover, Al-based predictive analytics is helpful in hospital management and population health.
The Al-driven insights can assist healthcare institutions to run their operations more efficiently
and be proactive in reacting to health-related threats in the future, such as optimizing staffing and
inventory, as well as predicting future disease outbreaks. The collaboration between health
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informatics and Al is essential to the development of precision medicine, enhanced preventative

care, and remote monitoring with the help of telemedicine [29].

Integrating organized health information, deep-learning algorithms, and privacy-enhancing data-

sharing system, healthcare systems will achieve more precise, timely, and personal care.
Combining Al and deep learning with health informatics can turn raw health data into actionable
knowledge, which can facilitate innovation in the areas of diagnostics, patient management, and
the level of decisions in the system. This intersection is a key step toward the total realization of
potential of smart data-driven healthcare ecosystems [30].

Challenges and Limitations

However, even though Al and deep learning have the potential to transform the healthcare sector,
their broader adoption has a number of major obstacles and constraints. The quality and availability
of data is one of the major problems. The model demands large amounts of high-quality, annotated
data in order to perform well in deep learning [31]. Nevertheless, healthcare information is usually
disjointed, inconsistent or incomplete making model predictions subject to possible inaccuracies.
Moreover, some groups of the population might be underrepresented in data sets, which lead to

biased models that can not be generalized to different patient groups [32].

The explainability and model interpretability are also significant issues. The decision of deep
learning models, especially, complex models such as convolutional networks or transformer
networks are regarded as black boxes, i.e., their decision-making processes are not easy to follow
by humans. Clinicians and patients in the healthcare field require clarity and explanations of Al-
generated recommendations to have confidence in them and provide life-altering benefits. The
adoption of Al tools may be slow without any clear interpretability, and it becomes difficult to
receive regulatory approval [33].

The further issue is the ethical and legal concerns that make the implementation of Al in healthcare
more complex. The privacy of patients and the security of patient data remain a crucial issue that
has to be strictly secured because the outcomes of its violation may be disastrous. It is necessary

to comply with such regulations as HIPAA, GDPR, and other regional standards. In addition, the
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issue of liability in situations where the decisions made by Al lead to negative consequences is a
grey area that creates the question of accountability between clinicians, Al developers, and
healthcare institutions [34]. There are also additional challenges on computational needs and
infrastructure. Due to the large-scale computations involved in deep learning models, especially
those of high-dimensional images or multi-modal data, a large amount of computational power
(including GPUs and high-performance storage) is required. Most of the healthcare institutions
and particularly those in low-resource countries might not have the infrastructure to sustain these
needs [35].

It may not be easy to fit into the current clinical workflow. Al tools have to be used to supplement,
but not to disorient the existing practices. Poor healthcare professional training and change
resistance may be some of the factors that curb the efficacy of Al-driven solutions. This is not the
case since the limitations are being gradually overcome by continuous research and technological
development [36]. Explainable Al, federated learning and synthetic data generation are some of
the techniques that are enhancing model transparency, privacy, and generalizability. However, the
successful implementation must be done with close attention to technical, ethical, and operational
peculiarities, so that Al would add value to the patient care process but not introduce any
unintended risks.as much as deep learning and Al have enormous potential in innovating
healthcare, their use should overcome intricate issues with data quality, interpretability, ethics,
infrastructure, and workflow integration. These weaknesses will be necessary to resolve in order

to utilize the full potential of Al to enhance patient outcomes and develop health informatics [37].
Future Directions

The future of Al-driven healthcare, especially in the form of deep learning and health informatics,
will see a major improvement that has the potential to transform the patient care, clinical
workflows, and medical research. The creation of more advanced deep learning architectures is
one of the opportunities [38]. The new models, including transformers and graph neural networks,
have better support in the processing of complex, multi-modal healthcare data, like imaging,

genomics, and clinical notes and sensor-derived signals. Such architectures can make more precise
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predictions, build a customized treatment schedule, and identify diseases in those never before

seen scales [39].

Another field in which Al and health informatics will become a central part is precision medicine.
On the one hand, the deep learning algorithm can be used to customize therapies to the unique
needs of the individual, using patient-specific genetic, lifestyle, and clinical information and
relying on it to achieve high effectiveness and less side effects. The strategy is set to enhance
patient outcomes besides enhancing the allocation of healthcare resources through minimization

of unnecessary interventions [40].

Another significant frontier is integration with wearable devices, Internet of Things (loT)
technologies and remote monitoring systems. The continuous monitoring of vital signs and other
physiological parameters in real-time can result in huge amounts of data. This information can be
analyzed by Al algorithms in real time to identify the signs of deterioration early enough and
therefore timely interventions can be made and also aid the cause of telemedicine, especially in
under-served territories [41]. Federated learning and privacy-conscious Al will become the new
reality, where models will be able to learn using decentralized datasets without the concern of
patient privacy. This technique manages challenges in regulation and ethics alongside allowing
wider access to various healthcare information enhancing generalization of models across

populations [42].

Moreover, Al-based population health management and predictive analytics will enable healthcare
systems to forecast disease outbreaks, track the health conditions of the population, and distribute
resources more effectively. Predictive models can also be used to inform policy decisions and
preventive measures both regionally and nationally by using epidemiological data in conjunction
with patient-level data [43]. The implementations of the explainable Al and human-in-the-loop
systems will be guaranteed, thereby making the results of deep learning interpretable and
actionable, and making clinicians more trustful and independent of the results and able to make

more informed decisions [44].
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The intersection of the latest developments in deep learning, the strong health information system,
and ethical and privacy-aware Al practice will define the future of healthcare. All these future
directions are likely to create a more proactive, personalized, and data-driven healthcare
ecosystem, which would eventually increase patient outcomes and revolutionize medical research

and practice [45].
Conclusion

Artificial Intelligence (Al) and, more specifically, deep learning have become a new
groundbreaking subject in the healthcare sector that can change how medical professionals
diagnose, treat, and manage their patients. The application of Al to health informatics has
facilitated the gathering, processing and analysis of huge volumes of complicated clinical
information, including electronic health records (EHRs) as well as medical imaging, genomic
sequences and wearable devices data. Not only has this convergence of technology and medicine
enhanced the diagnostic accuracy, it has also opened the way to customized, predictive and

proactive medical soluteions.

One of the branches of Al, deep learning, which is inspired by the neural network of human brain,
has been particularly successful in healthcare practice. The convolutional neural networks (CNNs)
are very effective at analyzing medical images, detecting anomalies, including tumors, lesions, and
other pathological conditions, at a very high level of accuracy. Recurrent neural networks (RNNSs)
and their learning extensions, including Long Short-Term Memory (LSTM) networks, come in
extremely handy when sequential clinical data needs to be processed, disease development
forecasted, and early interventions supported. Moreover, transformer-based models and other
state-of-the-art architectures are widening the scope of natural language processing and allowing
automated clinical documentation, coding, and multi-modal data combination to provide more

comprehensive care to patients.

The use of Al in healthcare is varied and is growing quickly. Deep learning systems are used in
medical image analysis, disease diagnostics, drug discovery, individual therapy, remote

monitoring, and telemedicine. These technologies are efficient in terms of clinical work and reduce
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the amount of mistakes, maximize healthcare resources, and provide the opportunity to intervene
in time, which leads to patient improvement in the end. The driving force behind these
developments is health informatics because the available Al models can access structured, secure,

and high-quality data without violating privacy and regulatory requirements.

Regardless of its potential, the implementation of Al in healthcare is associated with various
obstacles, such as data quality and bias, model interpretability, ethical and legal aspects, and
computational needs as well as incorporation into clinical processes. These limitations are
important to consider so that solutions based on Al could be trustworthy, fair, and harmless.
Explainable Al, federated learning, and synthetic data generation are some of the new methods

that are being used to overcome these barriers, increasing trust, transparency, and accessibility.

Al in healthcare has a bright future. Deep learning architecture, precision medicine, real-time
monitoring using loT devices, and population health analytics will remain under the Afresh shift.
Healthcare systems will become predictive, proactive, and patient-centered ecosystems as a
combination of effective data management, powerful algorithms, and ethical Al practices will

facilitate their realization.

Al-based healthcare enabled by deep learning and health informatics is a paradigm change in the
sphere of modern medicine. It connects the large volume of data collected with clinically
applicable insights, which allow earlier diagnosis, tailored treatment and better health care results.
Although there are still difficulties, further studies, technological development, and careful
consideration of the implementation of Al in healthcare are guaranteeing the development of Al
becoming an inseparable part of the future of medicine. It is in this combination of Al, deep
learning, and health informatics that we may achieve not only improved care of each patient but
also a revolution in the overall state of health care across the globe, with a new era of smart, data-

driven and patient-centric medicine.

230 | Page Ali. 2024



Global Journal of Multidisciplinary Sciences and Arts

ISSN: 3078-2724 Volume 1: Issue 2

References

[1]. Javeedullah M. Predictive Modeling in Health Informatics: A Review of Applications in
Population and Personalized Health. Global Science Repository. 2024 Jan 1; 1(1):1-7.

[2]. Hasan ME, Islam MJ, Islam MR, Chen D, Sanin C, Xu G. Applications of artificial
intelligence for health informatics: A systematic review. J Artif Intell Med Sci. 2023 Dec;
4(2):19-46.

[3]. Abbasi N, Nizamullah FN, Zeb S. Al in healthcare: integrating advanced technologies with
traditional practices for enhanced patient care. BULLET: Jurnal Multidisiplin IImu. 2023
Jun 13; 2(3):546-6.

[4]. Teoh JR, Dong J, Zuo X, Lai KW, Hasikin K, Wu X. Advancing healthcare through
multimodal data fusion: a comprehensive review of techniques and applications. PeerJ
Computer Science. 2024 Oct 30; 10:e2298.

[5]. Maazuddin M, Mohiuddin MN, Javeedullah M, Afreen S. Prescription monitoring of drugs
used for asthma and COPD: A retrospective, before-after study. Int J Pharm Med Res. 2014;
2(2):43-8.

[6]. Mukherjee S, Vagha S, Gadkari P. Navigating the Future: a comprehensive review of
artificial intelligence applications in gastrointestinal cancer. Cureus. 2024 Feb 19; 16(2).

[7]. Damar M, Yiiksel I, Cetinkol AE, Aydin O, Kiime T. Advancements and integration: a
comprehensive review of health informatics and its diverse subdomains with a focus on
technological trends. Health and Technology. 2024 Jul; 14(4):635-48.

[8]. Mohammed M, Khan MA, Mohiuddin M. Respiratory tract is the epicen tre of antibiotic
resistance. Indo American Journal of Pharm Research. 2013;3(9):7168-74.

[9]. Sharma B, Sille R, Bansal A, Chaturvedi SK. A comprehensive review on Al techniques
for healthcare. Revolutionizing Healthcare through Artificial Intelligence and Internet of
Things Applications. 2023:187-209.

[10]. Badawy M. Integrating artificial intelligence and big data into smart healthcare systems: A
comprehensive review of current practices and future directions. Artificial Intelligence

Evolution. 2023 Aug; 4(2):133-53.

231 |Page Ali. 2024



Global Journal of Multidisciplinary Sciences and Arts

ISSN: 3078-2724 Volume 1: Issue 2

[11]. Zeb S, Nizamullah FN, Abbasi N, Fahad M. Al in healthcare: revolutionizing diagnosis
and therapy. International Journal of Multidisciplinary Sciences and Arts. 2024 Aug 17;
3(3):118-28.

[12]. Abid N, Neoaz N, Amin MH. Al-Driven Approaches to Overcoming Tumor Heterogeneity
in Breast Cancer: Modelling Resistance and Therapy Outcomes. Global Journal of
Universal Studies. 2024 Dec 15; 1(2):108-25.

[13]. Khanna VV, Chadaga K, Sampathila N, Prabhu S, Chadaga R, Umakanth S. Diagnosing
COVID-19 using artificial intelligence: A comprehensive review. Network Modeling
Analysis in Health Informatics and Bioinformatics. 2022 Dec; 11(1):25.

[14]. Shuva TF, Likhon NM, Rahman MT. Using Machine Learning: A Comprehensive Review.
Proceedings of Trends in Electronics and Health Informatics: TEHI 2023. 2024 Oct 16;
1034:431.

[15]. Zeb S, Nizamullah FN, Abbasi N, Qayyum MU. Transforming Healthcare: Artificial
Intelligence's Place in Contemporary Medicine. BULLET: Jurnal Multidisiplin Ilmu. 2024;
3(4):592385.

[16]. Abbasi N, Nizamullah FN, Zeb S. Ai in healthcare: Using cutting-edge technologies to
revolutionize vaccine development and distribution. JURIHUM: Jurnal Inovasi dan
Humaniora. 2023 Jun 14; 1(1):17-29.

[17]. Mbata AO, Soyege OS, Nwokedi CN, Tomoh BO, Mustapha AY, Balogun OD, Forkuo AY,
Iguma DR. Machine learning for health informatics: An Overview.

[18]. Bacha A, Shah HH. Al-Enhanced Liquid Biopsy: Advancements in Early Detection and
Monitoring of Cancer through Blood-based Markers. Global Journal of Universal Studies.
2024 Dec 15;1(2):68-86.

[19]. Shah HH. Advancements in Machine Learning Algorithms: Creating A New Era of
Professional Predictive Analytics for Increased Effectiveness of Decision Making.
BULLET: Jurnal Multidisiplin [Imu. 2024; 3(3):457-76.

[20]. Arowoogun JO, Babawarun O, Chidi R, Adeniyi AO, Okolo CA. A comprehensive review
of data analytics in healthcare management: Leveraging big data for decision-making.

World Journal of Advanced Research and Reviews. 2024; 21(2):1810-21.

232 |Page Ali. 2024



Global Journal of Multidisciplinary Sciences and Arts

ISSN: 3078-2724 Volume 1: Issue 2

[21]. Abbasi N, Nizamullah FN, Zeb S, Fahad M, Qayyum MU. Machine learning models for
predicting susceptibility to infectious diseases based on microbiome profiles. Journal of
Knowledge Learning and Science Technology ISSN: 2959-6386 (online). 2024 Aug 25;
3(4):35-47.

[22]. Ahsan MM, Luna SA, Siddique Z. Machine-learning-based disease diagnosis: A
comprehensive review. InHealthcare 2022 Mar 15 (Vol. 10, No. 3, p. 541). MDPL.

[23]. Shah HH, Bacha A. Leveraging Al and Machine Learning to Predict and Prevent Sudden
Cardiac Arrest in High-Risk Populations. Global Journal of Universal Studies. 2024 Dec
15; 1(2):87-107.

[24]. Ravi D, Wong C, Deligianni F, Berthelot M, Andreu-Perez J, Lo B, Yang GZ. Deep learning
for health informatics. IEEE journal of biomedical and health informatics. 2016 Dec 29;
21(1):4-21.

[25]. Nizamullah F, Fahad M, Abbasi N, Qayyum MU, Zeb S. Ethical and legal challenges in
Al-driven healthcare: patient privacy, data security, legal framework, and compliance. Int.
J. Innov. Res. Sci. Eng. Technol. 2024; 13:15216-23.

[26]. dela Lastra JM, Wardell SJ, Pal T, de la Fuente-Nunez C, Pletzer D. From data to decisions:
Leveraging artificial intelligence and machine learning in combating antimicrobial
resistance—a comprehensive review. Journal of medical systems. 2024 Aug 1; 48(1):71.

[27]. Neoaz N. Cybersecurity and Information Assurance: Bridging the Gap. International
Journal of Social, Humanities and Life Sciences. 2024; 2(1):37-46.

[28]. Sharma B, Sille R, Bansal A, Chaturvedi SK. A comprehensive review on Al techniques
for healthcare. Revolutionizing Healthcare through Artificial Intelligence and Internet of
Things Applications. 2023:187-209.

[29]. Abbasi N, Nizamullah FN, Zeb S, Fardous MD. Generative Al in healthcare:
revolutionizing disease diagnosis, expanding treatment options, and enhancing patient
care. Journal of Knowledge Learning and Science Technology ISSN: 2959-6386 (online).
2024 Aug 15; 3(3):127-38.

233 |Page Ali. 2024



Global Journal of Multidisciplinary Sciences and Arts

ISSN: 3078-2724 Volume 1: Issue 2

[30]. Kotei E, Thirunavukarasu R. A comprehensive review on advancement in deep learning
techniques for automatic detection of tuberculosis from chest X-ray images. Archives of
Computational Methods in Engineering. 2024; 31(1):455-74.

[31]. Neoaz N. A Comprehensive Review of Information Assurance in Cloud Computing
Environments. BULLET: Jurnal Multidisiplin [lmu. 2024; 3(6):715-25.

[32]. Adil MS, Amir S, Amer K, Faqruddin M, Haadi A, Nassir M, Shahid M, Javeedullah M.
Phenytoin Induced Erythematosus Rash in a Diabetic Seizure Patient. Indo-American
Journal of Pharm Research. 2013;3(9):7129-34.

[33]. Srivastava D, Pandey H, Agarwal AK. Complex predictive analysis for health care: a
comprehensive review. Bulletin of Electrical Engineering and Informatics. 2023 Feb
1;12(1):521-31.

[34]. Nizamullah FN, Zeb S, Abbasi N, Qayyum MU, Fahad M. Al in Healthcare: Breaking New
Ground in the Management and Treatment of Cancer. Asian Journal of Engineering, Social
and Health. 2024 Oct 18;3(10):2325-43.

[35]. Bhabad S, Lamkhade D, Koyate S, Karanjkhele K, Kale V, Doke R. Transformative trends:
A comprehensive review on role of artificial intelligence in healthcare and pharmaceutical
research. IP Int J] Comprehensive Adv Pharmacol.. 2023; 8:210-9.

[36]. Abid N, Neoaz N, Amin MH. Deep learning for multi-modal cancer imaging: Integrating
radiomics, genomics, and clinical data for comprehensive diagnosis and prognosis. Global
Journal of Universal Studies. 2024 Dec 15; 1(2):126-45.

[37]. Kwak GH, Hui P. DeepHealth: Review and challenges of artificial intelligence in health
informatics. arXiv preprint arXiv:1909.00384. 2019 Sep 1.

[38]. Nizamullah FN, Zeb S, Abbasi N, Qayyum MU, Fahad M. Al in Healthcare: ChatGPT's
Significance in Transforming Patient-Physician Communication and Clinical Assistance.
Asian Journal of Engineering, Social and Health. 2024 Sep 23;3(9):2058-75.

[39]. Balgude SD, Gite S, Pradhan B, Lee CW. Artificial intelligence and machine learning
approaches in cerebral palsy diagnosis, prognosis, and management: a comprehensive

review. Peer] Computer Science. 2024 Nov 27; 10:e2505.

234 |Page Ali. 2024



Global Journal of Multidisciplinary Sciences and Arts

ISSN: 3078-2724 Volume 1: Issue 2

[40]. Neoaz N. Role of Artificial Intelligence in Enhancing Information Assurance. BULLET:
Jurnal Multidisiplin Ilmu. 2024; 3(5):749-58.

[41]. Rahmadhani B, Purwono P, Kurniawan SD. Understanding Transformers: A
Comprehensive Review. Journal of Advanced Health Informatics Research. 2024 Aug 31;
2(2):85-94.

[42]. Fahad M, Zeb S. Artificial Intelligence as a Catalyst for the Next Generation of Healthcare
Innovation. Global Science Repository. 2024 Jan 10; 1(1):66-89.

[43]. Shah HH. Early Disease Detection through Data Analytics: Turning Healthcare
Intelligence. International Journal of Multidisciplinary Sciences and Arts. 2023; 2(4):252-
69.

[44]. Khalate P, Gite S, Pradhan B, Lee CW. Advancements and gaps in natural language
processing and machine learning applications in healthcare: a comprehensive review of
electronic medical records and medical imaging. Frontiers in Physics. 2024 Dec 2;
12:1445204.

[45]. Houssein EH, Mohamed RE, Ali AA. Machine learning techniques for biomedical natural
language processing: a comprehensive review. IEEE access. 2021 Oct 13; 9:140628-53.

235|Page Ali. 2024



