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ABSTRACT

Cancer is the leading cause of  death on a global scale. While there have been advancements in cancer diagnosis, prognosis, and 
therapy, a significant challenge remains: the absence of  data-driven, customized care. One promising approach to improving 
healthcare precision and patient outcomes is the use of  artificial intelligence (AI) for the prediction and automation of  various 
cancers. Evaluating risks, detecting cancer early, predicting patients’ prognoses, and selecting treatments based on thorough data 
are all areas where artificial intelligence is finding use in cancer care. For malignancies of  the breast, brain, lung, liver, and pros-
tate, machine learning (ML), an AI technique that enables computers to learn from training data, has shown to be very effective. 
The use of  AI and ML has already surpassed that of  human doctors in cancer prediction. These innovations have the ability 
to improve cancer patients’ prognosis, treatment options, and overall quality of  life, among many other diseases. Therefore, 
developing new patient-support systems and improving current AI and ML technologies is of  the utmost importance. This 
article explores the current state, potential future applications, and current limits of  artificial intelligence and machine learning 
algorithms as they pertain to cancer prediction.

Keywords
Artificial intelligence; Machine learning; Cancer prediction; Early diagnosis; Deep learning; Cancer prevention.

INTRODUCTION 

Every year, cancer claims the lives of  millions of  people, mak-
ing it one of  the most difficult problems in modern medicine. 

Significant advances in treatment methods have not eliminated the 
need for early detection and prompt intervention to reduce mortal-
ity rates. The rising incidence and mortality rate of  cancer make it a 
major global public health issue. About 19.3 million new cases and 
10 million deaths are reported each year in the GLOBOCAN 2020 
database. Approximately 1.8 million people die each year from can-
cer-related causes; the next most common cancers are lung, stom-
ach, liver, colorectal, and breast cancers. It is still challenging to 
prevent and treat cancer. In America, cancer ranks second in terms 
of  fatality rates, just behind heart disease. Predictions for the Unit-
ed States in 2023 indicate that there would be 1.9 million new cases 
of  cancer (or about 5370 per day) and 609,820 deaths caused by 
cancer (or around 1670 per day). Statistics from the “Global Can-
cer Observatory” show that 37 new cases of  cancer are detected 
every minute, with over 19 lives lost to the disease.               

Cancer therapy and prevention are both improved by machine learn-
ing and artificial intelligence. The term “artificial intelligence” (AI) 
refers to a set of  algorithms and computer programs that can ana-

lyze data and follow pre-defined instructions to make predictions 
and diagnoses about health problems. When we talk about a group 
of  algorithms that can learn and become better on their own via ex-
perience, we’re talking about machine learning, a branch of  AI. Put 
simply, machine learning is a branch of  AI concerned with develop-
ing algorithms with the ability to absorb new information and gradu-
ally become more effective. Deep learning is a subfield of  “machine 
learning” that aims to simulate the way the human brain processes 
and analyzes large amounts of  complicated data in areas such as im-
age recognition, drug development, and language processing.

In order to identify or anticipate the beginning of  cancer, these al-
gorithms compile data from a variety of  sources, including imaging 
examinations, medical records, and investigations. Thanks to devel-
opments in imaging technology and AI, modern surgical methods 
can now identify and diagnose brain tumors in real-time. This meth-
od demonstrated a remarkable capacity to distinguish between be-
nign and cancerous tissue, since it correctly identified diseased tissue. 
Using AI to analyze gene expression patterns, researchers were able 
to correctly classify malignancies based on their activity levels, differ-
entiating between genes that are active, hyperactive, or silent in both 
healthy and malignant tissue. Similarly, dMMR, or mismatch repair 
deficiencies, have been identified in colorectal screening via the use 
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of  machine learning techniques. Researchers in the field of  liver can-
cer rehabilitation have shown that AI methods, such as CS-SVM, can 
accurately forecast when and where the disease will return. Research-
ers in the field of  cancer have been able to accomplish remarkable 
feats with the help of  machine learning and artificial intelligence 
(ML/AI) models that have the potential to change the face of  medi-
cine. These feats include enhancing clinical workflow and diagnostic 
accuracy, decreasing the costs associated with human resources, in-
creasing data efficiency, and enhancing treatment outcomes. Conse-
quently, there has been a recent uptick in research into the potential 
of  artificial intelligence (AI) and machine learning (ML) in the fields 
of  cancer prediction, diagnosis, and rehabilitation. By assessing the 
scope, depth, and outcomes of  our current investigation, we want to 
set a precedent for such groundbreaking work in the future. 
Therapy based on artificial intelligence is still in its infancy, despite 
the fast incorporation of  AI into cancer research. A small number 
of  AI-based apps have been granted approval for usage in the real 
world by pharmaceutical firms, hospitals, and other institutions. The 
question of  whether AI can take the place of  human doctors is an 
open one.  The employment of  AI in cancer clinical research has 
garnered a lot of  attention from the general audience. Research into 
AI has so increased, and it now performs at a level that is compet-
itive with that of  human biological professionals. Artificial intelli-
gence (AI) will also augment human decision-makers with additional 
data and might eventually play a vital role in healthcare. Using exam-
ples from both prediction and response, this article surveys the use 
of  AI and ML in the field of  cancer clinical research. 

1.1.	 Machine Learning
Experts agree that machine learning (ML) is a field that bridges the 
gap between mathematics, statistics, and computer science. Machine 
learning is the engine that propels AI forward. The ability to rec-
ognize patterns in data and derive insights from them allows ma-
chine learning to provide predictions. Machine learning algorithms 
and models often learn by doing. Patterns may be extracted from 
data and linked to small sample groups using these models and tech-
niques. Example: an experienced ML model can tell you if  a person 
is sick or healthy based on a set of  personal features; if  an animal is 
receiving treatment based on a set of  parameters; and if  two mole-
cules have similar features, it can tell you if  they are likely to interact 
based on a set of  information about those molecules. Additionally, 
ML algorithms may detect these patterns class-agnostically, meaning 
they are not class-specific. The terms “supervised machine learning” 
and “unsupervised machine learning” describe these approaches, 
respectively. The third kind of  machine learning is reinforcement 
learning, which aims to accomplish a goal via a series of  actions. 

An objective. Predicting treatment outcomes, developing drugs, ana-
lyzing medical imaging, patient stratification, molecular interactions, 
and many other areas of  biomedical research are all seeing an uptick 
in the use of  these methods. 
1.2.	 The Use of  Artificial Intelligence in Healthcare
When it comes to complex health and medical data, artificial intelli-
gence (AI) in healthcare means using software or “machine-learning 
algorithms” to mimic human “cognition” in analyzing, presenting, 
and interpreting the data. In instance, AI has the ability to produce 

outputs using just input data. The main goal of  using AI in health-
care is to find out how different treatments affect patients’ results. 
What distinguishes AI from earlier approaches is its capacity to gath-
er data, process it, draw conclusions, and provide a desired result. 
This is achieved by AI via the use of  algorithms for machine learn-
ing and deep learning. In theory, these systems may be able to de-
duce logic from observed patterns of  behavior. Artificial intelligence 
(AI) data is used in diagnostic processes, drug discovery, personal-
ized medicine, patient tracking, and treatment plan creation. Case in 
point: it reliably detects and groups those who have “coronary artery 
disease.” Alphabets powered by artificial intelligence have shown 
promise as a tool for early intervention in the diagnosis of  coronary 
artery disease. 
A number of  subspecialties within gastroenterology make use of  AI 
as well. The success of  endoscopic treatments like esophagogastro-
duodenoscopies and colonoscopies depends on the prompt detec-
tion of  aberrant tissue. Artificial intelligence (AI) is currently being 
considered for use in endoscopic operations with the hope that it 
may speed up the diagnosis of  illnesses, evaluation of  their severity, 
and discovery of  blind spots. 
1.3.	 Applications of  Machine Learning in Cancer Prediction
Oncologic care has a significant issue in accurately predicting which 
treatment regimens are best for individual patients based on their 
distinct genomic, genetic, and tumor-based features. AI is being de-
veloped to tackle this problem. To find out whether artificial intel-
ligence (AI) and its branches, such as machine learning, may help 
with cancer therapy, a lot of  studies have looked at how AI is used 
in cancer risk assessment, diagnostics, developing cancer medicines, 
and genetic tumor characterisation. Based on these results, ML has 
the potential to investigate pathology profiles, imaging studies, and 
the ability to convert pictures into “mathematical sequences.” This 
might help with cancer prediction and diagnosis. An AI system de-
veloped in January 2020 using the “Google DeepMind algorithm” 
surpassed the performance of  human “breast cancer” detection ex-
perts. With a sensitivity and specificity of  98% and 98%, respective-
ly, in detecting prostate cancer, a machine learning technique based 
on an artificial intelligence system was developed by the Universi-
ty of  Pittsburgh in July 2020. A recently published study verified 
ViT-Patch, an improved version of  the ViT (Vision Transformer) 
architecture, using a dataset that is available to the public. Malignant 
detection and tumor localization were both improved by the study’s 
findings. 

A breast cancer diagnosis was provided in a research that employed 
machine learning approaches to detect cancer-related data. The ef-
ficacy of  the support vector machine, ANN, Naive Bayes classifier, 
and AdaBoost tree was examined in an observational research in 
order to construct a strong model for breast cancer prediction. To 
reduce the number of  dimensions, we used principal component 
analysis. In contrast to other methods, such as decision trees and 
regression trees, ANN emerged as the clear winner in this study. 

An effective method for making predictions and forecasts in real 
time was made possible by the ANN methodology. Continuously 
variable The discipline has made use of  neural networks for pic-
ture processing. Various neural network topologies were analyzed 
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to determine their advantages and disadvantages. The study found 
that on a cancer dataset, neural networks, probabilistic models, and 
multilayer auto-encoders all reached 96% accuracy. Support vector 
machines, linear regression, multilayer perceptrons, and SoftMax 
regression were among the several machine learning methods eval-
uated in the research using the Wisconsin Diagnostic Breast Cancer 
dataset. Results demonstrated that all of  the ML systems performed 
admirably on the classification job and performed admirably on the 
cancer prediction test. Findings from this study also suggested that 
the suggested model’s use of  more exact feature selection proce-
dures might lead to better predictions. 

1.4.	 Application of  AI in Cancer Prediction
Scientists have shown that AI systems can sift through unstructured 
data and reliably predict a person’s risk of  acquiring cancer and other 
diseases. Predicting cancer prognoses using their professional expe-
rience has been a difficulty for caregivers at all levels, from doctors 
to paramedics, over the last many decades. There is a growing con-
sensus among doctors that cutting-edge AI tools like DL and ML 
are essential in the new digital data era. The vastness and intricacy of  
statistical analysis, they say, renders cancer growth prediction futile. 
Medical personnel are also concerned that a patient may become 
sick or develop a tumor.  death or recurrence after therapy. Treat-
ment decisions and results are greatly affected by these variables. 
The majority of  cancer clinical trials aim to determine prognosis or 
therapy response prediction. More accurate prognoses may lead to 
more effective medications for patients, and these treatment options 
often include tailored or individualised care for every patient. AI has 
the ability to analyze and understand “multi-factor” data from sever-
al patient assessments in order to provide more precise predictions 
about cancer survival, prognosis, and disease progression. 
These AI systems have the ability to help everyone. Patients at a high 
risk of  cancer or those who do not fulfill the standard screening cri-
teria may benefit from these algorithms. Patients may benefit from 
strict risk-based screening recommendations, even when routine 
screening procedures for “early-onset sporadic colorectal cancer” 
are restricted. 
For malignancies without a proven screening method and which of-
ten show no symptoms in their early stages, personalized risk pre-
diction has the potential to increase treatment rates and help in early 
identification. An “artificial neural network model” may predict the 
likelihood of  “pancreatic cancer” with an 85% area under the “re-
ceiver operating characteristic curve” (RAOC). Prioritizing “screen-
ing for high-risk” persons in settings with limited resources might be 
possible with the use of  individualized risk assessment algorithms. 
1.5.	 Limitations
number and Quality of  Data: In order for AI systems to learn ef-
fectively, they need a large number of  high-quality data. However, 
privacy concerns, data silos, and methodological variability can make 
it challenging to get such data in the healthcare sector. Artificial in-
telligence systems may be hindered by biased or incomplete datasets, 
which might lead to inaccurate predictions. Honesty and Openness: 
Many people call AI systems, particularly deep learning algorithms, 
“black boxes,” suggesting that people have a hard time understand-
ing how they make decisions. Healthcare providers, whose decisions 
might have far-reaching effects on patients’ lives, have an obligation 
to fully understand the logic behind AI recommendations. Uncer-

tainty and resistance to use AI technology could result from a lack 
of  transparency. 

Concerning bias and generalizability, AI models trained on certain 
datasets or populations may struggle to adapt to other patient demo-
graphics or healthcare settings. As a result, certain groups could be 
unduly harmed by biased predictions or suggestions. An example of  
this would be healthcare inconsistencies caused by models that were 
trained on data from only one ethnicity but then failed to adequately 
handle patients from different ethnicities. 

There are a lot of  ethical and regulatory questions that arise when 
AI is used in healthcare. In order to include the ever-growing field 
of  artificial intelligence (AI) while also protecting the privacy and 
safety of  patients, regulatory bodies must modify their present 
frameworks. Data privacy, patient consent, and the prospect of  AI 
replacing human judgment in healthcare decision-making all present 
ethical challenges. To maximize the benefits of  AI in cancer therapy 
while minimizing potential risks, it is vital to achieve a balance be-
tween innovation and regulation. 
1.6.	 Future Possibilities
By analyzing intricate patterns in genetic data, biomarkers, and 
medical imaging, AI systems may greatly enhance the precision of  
diagnoses. With fewer false-positive and false-negative results, this 
could lead to the early detection of  cancerous tumors. The use of  
AI-driven models to tailor treatment plans to each patient’s unique 
genetic makeup, tumor characteristics, and medical history has great 
potential. By learning how the body reacts to treatment and finding 
the best ways to deliver it, personalized medicine may improve effi-
cacy and reduce side effects. 
We anticipate that cancer therapy will one day make use of  real-time 
monitoring and intervention systems driven by AI. These gadgets 
would monitor a patient’s vitals and biomarker levels in real time, 
enabling for the early detection of  cancer recurrence or issues with 
therapy. Patient outcomes and healthcare costs might be improved 
with prompt interventions and treatment regimen adjustments. By 
expediting the discovery of  potential therapeutic candidates based 
on molecular structures and biochemical interactions, AI has the po-
tential to revolutionize the drug development process. More targeted 
medications with high efficacy and low toxicity could result from 
this. 
The integration of  AI-powered cancer monitoring and diagnostic 
technologies into everyday life will also be made simpler by advance-
ments in wearable technology and telemedicine platforms. Patients 
may get real-time results from remote testing comments about their 
health, and communicate with medical professionals without phys-
ically going to a clinic or hospital. By facilitating the integration and 
analysis of  massive information from diverse sources, AI will also 
aid joint research projects. By removing barriers to data sharing and 
accelerating the development of  AI models, researchers may im-
prove the transferability of  findings to other populations and health-
care systems, as well as hasten the pace of  discovery. 
Artificial intelligence (AI) may actually help healthcare professionals 
rather than hurt them by providing decision-support tools, automat-
ing routine tasks, and analyzing massive amounts of  medical litera-
ture. Because of  this, medical professionals are free to focus on their 
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patients, reach consensus on treatment plans, and employ AI-derived 
insights to boost efficacy and safety. Overall, there is great hope that 
artificial intelligence and machine learning can one day revolutionize 
healthcare delivery, give individuals more agency, and save lives via 
early cancer diagnosis and response. To fully use these revolutionary 
tools in the fight against cancer, ongoing funding for research, inno-
vation, and collaboration is necessary. 
2.	 Conclusion
Using healthcare data, we demonstrated how AI and ML can auto-
mate capacity issues and revolutionize early cancer prediction. With 
the use of  AI and ML, complex data may be analyzed across several 
modalities. Previously reserved for non-medical uses, these revolu-
tionary discoveries are now making their way into healthcare systems 
worldwide. Both artificial intelligence and machine learning have had 
and will have far-reaching effects on the medical field. Many aspects 
of  cancer research, including detection, prognosis, and treatment, 
have tremendous unrealized promise in oncology. 

Because it is one of  the deadliest illnesses, cancer prevention relies 
on early detection, prediction, and therapy. A look at the latest AI, 
ML, and deep learning advancements is presented in this article. One 
way to improve cancer treatment outcomes is to include DL, ML, 
and AI into existing cancer diagnostic and prediction tools. Hospi-
tals that treat more than simply cancer could profit from this. These 
constantly evolving algorithms will undoubtedly aid us in overcom-
ing the obstacles presented by this terrible disease. With these aims 
in mind, additional research is required to establish analytical and 
clinical validity as well as therapeutic utility.
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