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ABSTRACT 
The integration of artificial intelligence (AI) in healthcare diagnostics has revolutionized the early detection of diseases 
and personalisation of treatment. This study aims to understand the contribution of AI-based diagnostic systems to 
help find early detection of diseases such as cancer, heart disease and brain disorder. In addition, the document 
discusses how AI creates personalised treatment plans. In other words, the interventions may be chosen individually 
since the plans use the patient's own data. The challenges associated with data privacy, algorithmic bias, and 
integration of systems will be interconnected. Machine learning, data and analytics program, and medical imaging AI 
applications will be examined in the systematic review. The primary findings disclose that the accuracy of diagnosis, 
lowered costs of healthcare, more effective and personalised one-on-one care. Nonetheless, there are barriers to the 
implementation of such systems, such as regulatory constraints and the need for large high-quality datasets. In the end 
section, the paper notes future possibilities of AI for healthcare and how we can overcome challenges in the future to 
increase the adoption of AI for health. 
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Introduction 
The use of Artificial Intelligence (AI) in the field of 
healthcare which is transforming it, especially in 
diagnostics. AI technologies, such as machine learning 
and deep learning, can analyse the vast amount of 
medical data quickly and accurately. They are more 
efficient and precise than traditional diagnostic methods. 
Systems which involve AI driven expertise are 
increasingly being used for diagnostic purposes. It is 
especially useful in the context of early detection of 
diseases like cancer, cardiovascular diseases and 
neurological disorders. 

Standard diagnostic practices, while efficient, still rely on 
human intelligence and are not often backed by extensive 
data analysis and interpretation alongside a one-size-fits-
all treatment. These limitations give rise to a gap in the 
health care sector that AI can help fill. 
The study intends to analyse the use of Ai diagnostic 
systems in the early detection and personalised treatment. 
The scope includes the technologies utilised for 
diagnosing that are implemented using AI. Also, it 
includes their effectiveness in improving patient care. 
Finally, the challenges that need to be worked upon and 
more to increase the efficacy. 
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Figure 1: AI applications growth in healthcare 
diagnostics 
(Source: precedenceresearch.com, 2025) 
Literature Review 
AI in Healthcare Diagnostics 
Artificial Intelligence (AI) is making rapid strides in the 
healthcare field, especially in diagnostics. AI has a 
powerful application in the early diagnosis of diseases 
like cancer, cardiovascular diseases and neurological 
disorders. It helps spot the onset of the disease so doctors 
can treat them effectively.  With the help of machine 
learning algorithms that are trained on huge datasets of 
medical records, imaging and lab results, human 
clinicians may lose sight of the pattern recognition 
capabilities. 
AI applications can help diagnose conditions such as 
heart disease and arrhythmias by analysing 
electrocardiogram (ECG) data. In this way, it can help 
identify irregular heartbeats which might indicate an 
underlying condition (Hassan and Omenogor, 2025). 

 

Figure 2: Diagram of AI-based diagnostic system 
workflow 
(Source: researchgate.net, 2019) 
Personalised Treatment 
AI is being used to identify and create customised 
treatment strategies for patients. Personalised medicine is 
the tailoring of medical treatment to the individual 
characteristics of each patient. It takes into account the 
patient’s genetic make-up, lifestyle and environment, and 
specific medical history. AI systems examine these 
elements to formulate personalised treatment plans, 
enabling medical professionals to stray from a uniform 
approach (Zeb et al., 2024). 
In addition, AI programs can also manage chronic 
diseases like diabetes and can monitor patients’ health 
data in real time, adjust the doses they take, and 
recommend changes in lifestyle. According to Hussain 
(2024), these systems not only treat the patient but also 
ensure continual management as the systems maintain 
optimising care from continuous data input. 
Challenges 
While there is a potential, giving AI’s widespread 
acceptance in healthcare is challenging. Data privacy is 
one of the major concerns. Data used in healthcare 
application development is highly sensitive. Thus, AI-
driven systems require the collection, analysis, sharing of 
massive patient data. Safeguarding this information’s 
privacy is essential in obtaining patient trust and 
complying with legal and ethical standards. To protect 
patient data from breaches, strict and secure regulations 
are necessary to be formed. 
The existing healthcare systems will be a complex 
process for healthcare AI systems. Many healthcare 
facilities rely on old legacy systems that any not be 
compatible with the new AI. Incorporating AI-based 
diagnostic applications and individualised treatment 
systems built into EHR (electronic health record), 
medical devices, and HIMS (Hospital Information 
Management Systems) entails a major investment in 
technology and staff training. 
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Figure 3: Comparison of accuracy between AI-based 
early detection vs traditional methods 
(Source: link.springer.com, 2025) 
Methodology 
Research Design 
The mix method design for this research is the qualitative 
research methods and quantitative research method 
provides the in depth understating of the same.  The 
qualitative part involves a review of literature, case 
studies, expert opinions and interviews with health 
professionals to provide insights into the application, 
advantages and challenges of AI in early disease 
detection and personalised treatment. 
Data Collection 
The data will be obtained from various sources that 
include healthcare organisations, AI diagnostic tools, and 
published studies. We will gather primary data through 
interviews with doctors, radiologists, and medical 
researchers regarding AI-driven diagnostics, who have 
hands-on experience with their use.  The performance 
diagnostic accuracy, detection rates, treatment outcomes 
data of AI diagnostic systems will also be obtained from 
developers of AI tools and health care organisations that 
have employed these systems for use (Zaman, 2024).  
Analysis Methods 
The assessment will utilise qualitative and quantitative 
techniques. Thematic analysis will be used to analyse 
qualitative data regarding the implementation and 
challenges of AI in healthcare. The AI tools’ diagnostic 
accuracy and effectiveness for early disease detection and 
personalised treatment will be assessed through models 
on quantitative data and give results. The effectiveness of 
the AI systems will be assessed using performance 
metrics of sensitivity, specificity, accuracy, and F1 score 
(Kothinti, 2024). 

Results and Discussion 
AI in Early Disease Detection 
AI systems have achieved great success in disease 
detection at an early stage, diagnosing illness quicker and 
more accurately. AI systems work in areas like oncology. 
These systems identify early signs of cancer in medical 
imaging such as mammograms, CT scans, and MRIs. AI 
algorithms are capable of analysing radiographic images 
faster and more accurately than human inspectors, 
identifying smaller, more localised tumours that may 
have missed. Recent developments in diagnostics have 
impacted various types of cancer-like breast, lung, and 
prostate especially when detection is done early when the 
prognosis is good (Khan et al., 2024) 
In cardiology, AI has proven effective at identifying heart 
ailments like arrhythmias and coronary artery disease by 
assessing ECG scans and other cardiovascular data. AI 
can identify these conditions early which enables prompt 
interventions so that a heart attack or stroke may be 
prevented. By using artificial intelligence in these 
diagnostic tests, the rates of detection become even 
better. Besides that, it also helps the healthcare 
professionals handle more complex cases, and use 
artificial intelligence for the more routine diagnostic 
tests. 

 
Figure 4: Flowchart of AI-driven personalized 
treatment process 
(Source: researchgate.net, 2021) 
Impact on Personalized Treatment 
The ability of AI in personalising treatment has 
revolutionised healthcare. By studying your genetic 
makeup, lifestyle or family, and medical history, AI can 
offer treatment plans that are custom-made to make it 
more efficient and effective. 
AI has also been useful in managing chronic illnesses like 
diabetes. AI-powered systems have the capability to 
monitor patient vital signs on a continuous basis. They 
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can also analyse the changes and suggest medication 
changes when appropriate. 
Challenges 
The artificial intelligence (AI) has several benefits in the 
healthcare system. Despite that, there are many 
challenges that limit it. The quality and availability of 
data is one of the biggest barriers. To function accurately 
and produce reliable results, AI systems require a large 
amount of quality data. Healthcare data often gets 
fragmented within the various hospitals, laboratories, and 
healthcare institutions. Many of these data sets may also 
be inconsistent, incomplete, or stored in different 
formats, creating challenges in integrating them into a 
single system capable of effective AI analysis. The 
mismatch in data formats used by different healthcare 
organisations makes data sharing, and interoperability 
increasingly difficult. Because AI algorithm success 
depends on data that is clean, structured and well- 
labelled, poor data quality can drastically lower the 
accuracy of AI-based healthcare solutions. In addition, a 
complete diagnosis of the entire population would need 
datasets that are diverse in terms of demographics, 
medical conditions, and geographic populations (Sherani 
et al., 2024). 
A shortage of people capable of developing, running and 
interpreting AI technologies in the health sector is 
another challenge. These systems are often complicated 
and require a combination of technical expertise in data 
science and artificial intelligence and strong medical 
knowledge. As a result, healthcare professionals require 
specialised training to learn the proper application of AI 
tools in clinical practice. A lack of training and technical 
support could prevent clinicians from interpreting and 
applying AI-generated insights in the context of patient 
care. 
Also, the patients and health care provider community do 
not trust AI. Many users fear that AI might make a 
mistake, break down or give the wrong 
recommendations. Since AI model operate as just a 
“black box” with opaque decision-making processes, 
doctors might hesitate to follow the AI recommendations 
while making crucial medical decisions.  Concerns 
regarding algorithmic bias add to the scepticism. 
Healthcare AI models, when conditioned on biased or 
non-representative datasets, may yield unequal 
healthcare outcomes for certain populations, particularly 
the marginalised or under-represented ones. It is therefore 

necessary to trust and responsibly use the AI system in a 
healthcare system by dealing with issues of transparency, 
fairness, and reliability. 
Conclusion 
AI driven diagnostic system can play a crucial role in 
accurately detecting the disease at an early stage and an 
effective treatment plan. AI technologies provide 
important benefits including better accuracy in diagnosis, 
faster detection of diseases, and customised treatment 
protocols. AI can improve patient outcomes and reduce 
healthcare costs through early detection of conditions 
such as cancer and other diseases using large datasets and 
medical images. 
An artificial intelligence implementation can overcome 
these hurdles with better and reliable data, democratized 
access and training of medical professionals to 
understand their limitations and explore these benefits 
further.  Additionally, the ongoing research and 
regulation will be critical to ensuring the ethical and 
transparent application of AI in health care to facilitate its 
widespread adoption.  
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