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Abstract: This paper aims to analyze the need for the deep learning approach and its
existing use cases in medicine, providing an overview of methodologies that are being utilized
in current studies, utilizing various approaches in diagnoses and treatment, and identifying
the existing trends and research that are being implemented at present. It points to how
deep learning is also applied to result in increased diagnostic performance, better prognosis
of patient prognosis, and customization of therapeutic approaches. With regard to these
aspects, the paper is intended to provide an overview of and how deep learning is being used
to revolutionize the healthcare field and discuss possible scenarios for further development
of the approaches and methods used in order to meet the maximum potential and overcome
existing problems.
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1 INTRODUCTION

1.1 Background
Deep learning may be described as a subfield of machine learning implemented with artificial neural
networks that has gained increased adoption in organizations in recent years because it can process large
sets of data and identify relationships absent in human comprehension [1].

In this field, deep learning is the keyword that is revolutionizing diagnostics, and interventions as
well as estimations. They are applied in medical imaging, genetics, computerized record keeping and
others proving how beneficial and revealing how important has become in the present-day health care
systems [2].

1.2 Rationale for the Review
This review will provide comprehensive and up-to-date coverage of the various applications and the
advancements of deep learning in medicine based on the current and available primary literature, with
the intended audience of both clinicians and researchers in the field, to identify and cover the existing
literature documenting advancements and possible future directions of applying deep learning to advance
medical diagnostics, treatments, patient care solutions.

1.3 Overview
This paper aims at analysing the role and importance of deep learning in medicine by exploring the
methodologies in current research, the use of deep learning systems in diagnosis and treatment, and
the current and emerging trends in the application of deep learning in medicine. In addition to the
roles of deep learning for enhancing diagnostic precision, estimating patients’ prognosis, and tailoring the
treatment approaches [3]. Hence, this paper seeks to give an outline of how deep learning is revolutionizing
the healthcare industry and to argue for further research in the indicated areas and points out the potential
drawbacks that occur during its application.
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1.4 Need for Deep Learning in Medicine
Deep learning is very important in medicine due to its capacity to interpret large medical records with
high precision and at the same diagnose diseases early. It is especially good at detecting trends of patients’
records that can forecast the disease trajectory and the effectiveness of treatments that will make health
care more preventive in nature [4].

Moreover, it helps in understanding individual data about patients and producing the best-suitable
treatment plan for each client. This technology has the potential of highly increase value in patient care
in that it will effectively address medical needs of individuals and at the same time increase health care
productivity [5].
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Fig. 1. Benefits of deep learning in medicine
Source: Self-created

2 METHODOLOGY

2.1 Search Strategy
An extensive literature search in electronic databases like PubMed, IEEE Xplore, Google Scholar, and
Web of Science using keywords like deep learning, medicine, diagnosis, and predictive modeling was
conducted.

2.2 Inclusion and Exclusion Criteria
The present review considered studies on medicine-related deep learning applications published during
2019-2024, including research articles, conference proceeding articles, and book chapters. Scientific works
completed before this year or which are not related to the medical area were excluded.

3 DEEP LEARNING IN MEDICINE

3.1 Applications in Medical Imaging
Convolutional Neural Networks (CNNs) in particular have delivered brilliant success in the task of an-
alyzing medical images. Some of these algorithms can diagnose diseases like pneumonia from X-rays,
MRI and CT scans with similar or better accuracy as that of radiologists [6]. For example, deep learning
has been applied to detect cancerous lesions in mammography, diagnose diabetic retinopathy in retinal
images, and differentiate between lung nodules in computed tomographies [7]. These applications do not
only increase the levels of diagnostic accuracy, but also allow the diagnostic procedure to be faster, there-
fore diagnosis can be followed quickly by intervention and treatment [7]. This shows that deep learning
can process big data and learn from them, which makes it useful in medical imaging

Corresponding Author Email: timi.olubiyi@westmidlands.university

https://www.doupe.in
https://doi.org/10.71063/DJTTT.2025.1101


Doupe Journal of Top Trending Technologies, Vol. 1, No. 1, 2025
https://www.doupe.in | DOI: https://doi.org/10.71063/DJTTT.2025.1101
Creative Commons CC BY-ND 4.0 License 3

CNN

RNN

GANs

RBMs

Autoencoder

Deep 
Learning

SUPERVISED 
LEARNING

Reinforcement 
Learning

Semi-supervised 
Learning

Self-supervised 
Learning

Weakly-supervised 
Learning

UN-SUPERVISED 
LEARNING

Fig. 2. Overview of deep learning approach in medical imaging
Source: [8]

3.2 Predictive Modeling and Disease Prognosis
Deep learning is also used to build models that could help in the prediction of the disease trajectory
and patient prognosis. With the help of EHRs, deep learning models can forecast the probability of
disease development, rehospitalization, and the patient’s mortality rate [9]. These predictive abilities
can help clinicians act before a situation worsens and adjust management strategies according to patient
characteristics, which should enhance results. Algorithms, with their deep learning capabilities, are better
positioned to detect various nuances that many a times are present in huge data and correlate those details
to assist in generating more compelling and target-specific prognoses [8]. This approach to healthcare
management may decrease the overall expenses and increase the satisfaction level among the recipients,
as it allows identifying the most effective treatment plans and minimizing the risk of negative outcomes
[8].

3.3 Genomics and Personalized Medicine
Deep learning can be used in genomics with the aim of identifying the variants related to diseases.
Machine learning methods, and particularly deep learning approaches as they learn from a vast amount
of genomic data, enable the researchers to reveal the hidden patterns and connections [10]. This approach
is influential to the development of pharmacogenomics because treatment can then be developed to
accommodate the genetic constitution of an individual [11].

Neural network paradigms are rather effective for analyzing voluminous databases containing pa-
tients’ genome information in order to identify genes or gene mutations and their expressions correlated
with specific diseases [11]. This leads to a better perception in the qualities and characteristics of diseases,
as well as possible treatments from different researchers and health care professionals.

For example, in the oncology domain, deep learning models can be learned using the patient’s
response to a specific drug depending on the tumor’s genome. It assists the oncologist to determine
the right treatment regimen that should be taken in addressing the patient’s condition in order to avoid
having the patient receive treatments that only have undesirable side effects [12].

Moreover, deep learning in genomics introduces possibilities of new targets for treatment as well
as novel biomarkers that can suggest preliminary disease conditions. Integration of clinic data with
genomic data makes accurate diagnostic tests and probabilistic prognosis with interventional strategies
to be developed [13].

In conclusion, the application of deep leaning in genomics has the potential of revolutionizing heath
industry since it opens up possibilities of personalized medicine that is determined by the genes of each
individual to enhance the remedies and care patients receive.
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3.4 Natural Language Processing (NLP) in Healthcare
Advanced methods such as deep learning and other natural language processing tools in the context of
healthcare are reshaping the field by extracting relevant knowledge from clinical notes, literature, and
patient stories. These tools employ complex pattern matching to isolate symptoms, disease, treatment
prognosis, and other factors clinically significant to the treatment team [14]. NLP in medicine includes
various areas such as summarization in patient records, decision support systems, and analysis of patient
feedback. Proprietary NLP algorithms analyze the text data which helps healthcare providers to make
correct decisions, and increase diagnostic accuracy and quality patient care [15]. For instance, there are
developed NLP tools that can pull out important information from the EHRs including patient history,
laboratory results, and medication list, and prepare it in a format that will easily be understood by the
clinicians [16]. This makes the flow of clinical documentation very efficient and ensures that healthcare
practitioners can easily find patient information when discussing them with other caregivers [14].
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Fig. 3. NLP in Healthcare
Source: Self-created

3.5 Challenges and Limitations
However, it is important to note that despite the popularity of deep learning in the field of medicine there
are some challenges and limitations which are as follows.

One of the most discussed problems in deep learning is the requirement for big data along with
marked-up data for the models’ training purposes [17]. Gathering such data, let alone for the analysis,
may turn into an immensely unproductive, expensive, and time-consuming effort when one considers the
medical data which are critically sensitive towards privacy [17].

Nonetheless, one of the largest problems associated with Deep learning models is that they tend to
be rather complicated and can be commonly referred to as black boxes as their architecture can be very
complex and rather difficult to explain once the model is trained [18]. This opaqueness is a hindrance to
the clinicians’ ability to understand the process from which these predictions are deduced, to place their
faith in the models, and thus slows the process of integrating it into the clinics [14].

These are core disciplines that on need more work in tackling issues related to the interpretation
of ML models, developing robust strategies for data augmentation, and enhancing collaborative works
between data scientists and clinicians.

3.6 Ethical Considerations
The use of deep learning in medicine has ethical concerns that have to be implemented to ensure equal
access to patient treatment. There arises data privacy and security issues whereby patient information
is vulnerable to Information Technology breaches or other forms of unauthorized entry [19]. It is fun-
damentally important to denote that there are tighter rules and better implementations of encryptions
which should be put in place to counterbalance the threats of data management. Finally, the ability of
deep learning models to incorporate bias is another ethical concern that might surface [20]. It is critical
to avoid the creation of a more prejudiced model and to achieve full transparency in order that no patient
population may be stereotyped. Thus, it is vital to recognize the key principles of ethical regulation and
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create appropriate norms and standards for using deep learning in healthcare. These frameworks should
include elements like the transparency of the receivers and givers, accountability for the data collected,
and the patient’s consent, to build trust amongst the healthcare providers, data scientists, as well as
patients, which will, in turn, maximize the benefits of deep learning for the betterment of patients and
medical research [20].

3.7 Future Directions
Deep learning coupled with the future of medicine shows great potential for the advancement of healthcare
technology. Clinicians must be able to understand and trust the predictions made by deep learning, and
thus research into improving the interpretability of models should remain a high priority [21]. The
combination of information from imaging, genomics, and clinical data as a multi-source approach ensures
better diagnosis and treatment, as well as the development of precision and personalized medicine [21].

Healthcare regulatory bodies have to set the new rules for using these deep learning models in clin-
ical practice, while addressing innovation, safety, and patients’ rights and data privacy [22]. Developing
these areas can make a significant difference in the field of healthcare and move the field to a new level
of progress.

4 EMERGING TRENDS IN DEEP LEARNING

4.1 Integration with Wearable Technology
Applications using deep learning are integrated with wearable devices that can keep track with the vitals
of the patient. Through mining data from wearables, deep learning techniques can pick the signs of the
beginning of various diseases and send notifications to the patients and the doctors in real time to improve
the proactive approach to healthcare [23].

4.2 Federated Learning
Federated learning solves data privacy issues as deep learning models are trained from different devices
with decentralized local data without sharing data [23]. This means offloading the learning process
to large-scale patient data while at the same time maintaining data anonymity and therefore good for
large-scale healthcare systems.

4.3 Explainable AI (XAI)
XAI is on the rise to bring comprehensibility as a counterpoint to the black box characteristic of deep
learning. XAI has the purpose of providing more understandable and accessible interpretations of the
model’s decision-making process in order to build trust and bring more users – medical practitioners, in
particular [24].

4.4 Multi-Modal Deep Learning
Multi-modal deep learning works with inputs from one or many sources like medical images, EHRs, and
genomics data. It also offers an all-rounded network on the patient’s state and thus can give better
diagnosis and treatment plans in the health facilities [25].
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Fig. 4. Advanced Image analysis using deep learning methods
Source: [26]

5 Recent Developments in Deep Learning

5.1 Advanced Imaging Techniques
Among the changes that have been witnessed in recent times include the use of deep learning to help in
improving advanced imaging techniques to high-resolution and hope of better diagnosis [25].

5.2 Automated Drug Discovery
Deep learning is now being used to help in the process of identification of drugs, without having to
ask for assistance from human beings. By using the models it can also predict the efficacy of the drug
compounds, identify potential side effects that may be produced, and the process of developing drugs will
also be hastened [26].

5.3 Remote Health Monitoring
Machine learning techniques are new approaches to the remote control of vitals and temperature from
wearable devices that can make the data of such gadgets useful in monitor chronic diseases and recovery
post-surgeries to improve the patient’s status and reduce chances of hospital readmission [22]

6 CONCLUSION

6.1 Summary of Key Findings
In conclusion, it is evident that deep learning is a disruptive technological innovation in the area of
health with another objective of improving diagnostic accuracy, individualized treatment, and prediction
of illness. , there, however, concerns with the amount of data needed and the ethical issues individuals
experience today, there is ample evidence to show that deep learning will remain fully developed and be
increasingly used in healthcare in the future. Benefitting from these challenges and with adequate deriva-
tions, deep learning is able to revolutionise patient care and hence healthcare delivery in transforming
gigantic medical advancement with better quality medical outcomes.
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