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ABSTRACT 

Actually, when it comes to cancer prediction, AI and ML have 

proven to be more accurate than human doctors. Patients 

with a wide range of disorders, not just cancer, can benefit 

from these technologies in terms of diagnosis, prognosis, and 

general health. This highlights the critical need to develop 

new patient-beneficial programs and to improve current AI 

and ML approaches. This article delves into the field of cancer 

prediction using AI and ML algorithms, exploring its current 

applications, limitations, and prospective future usage. 

Clinical applications of AI and ML in cancer diagnosis and 

therapy are the wave of the future when it comes to medical 

advice. Medical practitioners will be able to more rapidly 

develop unique treatment plans for each patient with the use 

of these apps. 
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I. INTRODUCTION 

Recent years have seen a sea change in cancer prediction and 

detection thanks to the arrival of AI and ML technologies into 

healthcare. Precision medicine, made possible by 

advancements in AI and ML, has opened a new era in cancer 

research and treatment by shedding light on the intricate 

biology of the disease and allowing for more targeted and 

accurate diagnoses and treatments. AI and ML algorithms have 

exhibited impressive skills in recognizing subtle patterns and 

correlations within enormous datasets. (Iqbal MJ, 2021). 

Because of this, our understanding of cancer pathogenesis and 
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the prognosis for patients has greatly improved. These skills 

have been validated in genetic studies and improved imaging 

techniques. Artificial intelligence and machine learning 

technologies have been rapidly spreading in the field of cancer 

prediction, thanks to the exponential expansion of biomedical 

data. This data includes genomic, proteomic, imaging, clinical 

records, and EHRs. These data sources may yield a plethora of 

information about the molecular bases of cancer, the factors 

that impact the progression of the disease and the efficacy of 

treatment. The ability to combine and analyze diverse data 

kinds is made feasible by artificial intelligence and machine 

learning, which employ intricate algorithms. This facilitates the 

discovery of disease signatures, prediction models, and 

biomarkers, which could lead to better patient care and more 

informed clinical decisions. 

Machine learning and artificial intelligence have made great 

strides in several fields, including medical imaging for cancer 

detection and diagnosis. The use of advanced imaging 

modalities like magnetic resonance imaging (MRI), computed 

tomography (CT), and positron emission tomography (PET) 

results in the generation of massive quantities of complicated 

imaging data, which may be difficult for humans to analyze. 

Important data can be extracted from medical images with the 

help of artificial intelligence and machine learning techniques. 

This enables more precise and effective identification of 

tumors, classification of tumor subtypes, and evaluation of the 

development of illness than ever before. In addition, these 

technologies enable the development of computer-aided 

diagnosis (CAD) systems. These systems can aid radiologists 

with image interpretation, which in turn reduced diagnostic 

errors and improved workflow efficiency. 

Both imaging and genomic analysis have been revolutionized 

by the application of AI and ML. This has paved the way for the 

creation of precision medicine tools and tailored medications 

by shedding light on the genetic underpinnings of cancer. With 

next-generation sequencing technology comes an 

overwhelming amount of genetic data, which poses a serious 

challenge to traditional methods of analysis. However, AI and 

ML algorithms shine when it comes to uncovering hidden 

patterns and relationships in genomic data, finding driver 

mutations, predicting how a patient will react to therapy, and 

classifying patients into molecularly defined groups for the aim 
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of creating more tailored treatment regimens. Furthermore, 

systems that are driven by AI make it possible to integrate 

genetic data with clinical data, which results in a full picture of 

the cancer profile of the patient and helps medical 

professionals make choices about therapy. 

Machine learning and artificial intelligence have the ability to 

enhance cancer diagnosis, treatment, and prognosis 

evaluation and risk prediction. Artificial intelligence algorithms 

can analyze many data sources to generate prediction models 

that estimate an individual's likelihood of getting cancer over 

time. These data sources include demographic information, 

lifestyle variables, genetic predisposition, and environmental 

exposures. These models make it possible to adopt 

preventative and early intervention efforts, which in turn 

empowers both patients and healthcare professionals to take 

preventative actions to reduce the risk factors associated with 

cancer and further enhance health outcomes. In addition, AI-

driven prognostic models make use of clinical and molecular 

data to forecast the evolution of the illness, the likelihood of 

recurrence, and the outcomes of survival. These models also 

serve to direct treatment planning and patient care 

techniques. 

Despite the immense promise of AI and ML for cancer 

prediction, numerous challenges and ethical considerations 

must be addressed before these technologies may realize their 

full potential. There are significant ethical and legal factors that 

need to be taken into account given the concerns around data 

privacy, security, and bias in algorithmic decision-making. 

Furthermore, the interpretability and transparency of AI and 

ML models continue to be topics of active study. This is 

especially true in the context of clinical decision support 

systems, where the accountability and trustworthiness of 

algorithmic predictions are of the utmost importance. In 

addition, the incorporation of artificial intelligence 

technologies into clinical practice necessitates diligent 

validation and assessment in order to guarantee the safety, 

effectiveness, and generalizability of these technologies across 

a wide range of patient groups and healthcare settings. 

II. ARTIFICIAL INTELLIGENCE IN CANCER PREDICTION 
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Asking healthcare providers from all walks of life, from 

specialists to paramedics, for their professional opinions on 

cancer prognoses has been a common practice for the better 

part of a century. With the advent of the digital data age, 

doctors have realized they need to use AI developments like 

deep learning and machine learning. They think it's hard to 

foretell the future of cancer since statistical analysis is so 

complex and massive. This occurs as a result of the analytical 

procedure itself. (Gaur K, 2022) Medical professionals are 

understandably concerned about the potential side effects of 

treatment, including the patient's death, illness, or tumor 

reappearance. A variety of treatment options and their 

respective outcomes are affected by these characteristics. In 

actuality, a significant portion of the information that pertains 

to clinical cancer is focused on determining the prognosis of 

patients or forecasting how they will react to treatment. It is 

possible for patients to get more effective therapy if they have 

more precise prognoses; in fact, these treatment choices often 

require customizing or individualizing care for each patient. In 

order to provide accurate predictions about cancer, artificial 

intelligence is able to analyze and comprehend "multi-factor" 

data derived from several patient evaluations. This allows AI to 

deliver more exact information on the patient's survival, 

prognosis, and disease progression forecasts. (Huang S, 2020) 

It has been shown that algorithms that are based on artificial 

intelligence are able to analyze unstructured data and 

accurately estimate the chance of individuals developing a 

variety of ailments, including cancer. Appropriately, agnostic 

artificial intelligence systems have the potential to enhance 

risk stratification criteria and impact the results of cancer 

screening recommendations. In the case of "colorectal cancer 

risk stratification," for example, an artificial "neural network 

model" achieved the best level of accuracy compared to 

"current screening guidelines." 

These AI systems may soon be used on a whole population. 

Those who are at high risk for cancer but do not qualify for 

existing screening protocols may one day benefit from these 

algorithms. The strict risk-based screening criteria are helpful 

for patients, even though the usual screening methods for 

"early-onset sporadic colorectal cancer" are not allowed. 
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Tailoring risk prediction to certain malignancies should help 

with early detection and treatment rates, especially for those 

without a reliable screening method and those that are often 

asymptomatic in their early stages. As an example, a "artificial 

neural network model" with 85% area under the "receiver 

operating characteristic curve" for predicting the likelihood of 

"pancreatic cancer" is now in use. (Walid Moshir, 2019) When 

resources are few, it may be necessary to prioritize "screening 

for high-risk" individuals by using specific risk calculation 

algorithms. 

III. MACHINE LEARNING IN CANCER PREDICTION 

Predicting the optimal treatment options for individual 

patients based on their unique genomic, genetic, and tumor-

based characteristics is a challenging problem in cancer care 

that AI is aimed at resolving (Bhinder B, 2021). A large body of 

literature has investigated the potential applications of AI in 

cancer diagnostics, risk stratification, molecular tumor 

characterization, and the creation of new cancer medicines. 

The researchers set out to answer the question, "Could 

artificial intelligence and its subfield, machine learning, be 

useful in oncology treatment?" by analyzing different cases of 

cancer. These research' conclusions suggest that machine 

learning might be useful for cancer prediction and diagnosis by 

analyzing imaging studies, pathology profiles, and photographs 

as "mathematical sequences." It was in January of 2020 that 

scientists developed an AI system using a "Google DeepMind 

algorithm" that could detect breast cancer more accurately 

than humans. An AI-based machine learning method with the 

highest accuracy in prostate cancer detection was developed 

by researchers at the University of Pittsburgh in July of 2020. A 

sensitivity level of and a specificity of 98% are attributes of the 

technology in question (Pantanowitz L, 2020). The most 

current research makes use of an improved ViT (Vision 

Transformer) design, which they call ViT-Patch. This 

architecture has been verified using a dataset that is accessible 

to the general public, and the findings of the trials indicate that 

it is successful for both the identification of malignant tumors 

and the localization of tumors. 

According to the findings of a research, a diagnosis of breast 

cancer was made by using machine learning algorithms to 

identify data that was relevant to cancer. (Ray A, 2020) The 
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purpose of this research was to investigate and apply several 

classification methods to specific feature subsets. Among these 

techniques were K-nearest neighbors, probabilistic neural 

networks, and support vector machine classifiers. The most 

accurate models for detecting breast cancer were those that 

used support vector machine classification. 

In particular, image processing has been one of the 

applications that have made use of pulse-coupled neural 

networks in the area. A study was conducted to explore the 

different neural network architectures and their respective 

pros and drawbacks. The results of the survey indicated that 

multilayer autoencoders, probabilistic neural networks, and 

neural networks both achieved an accuracy of 96% when 

applied to a specific cancer dataset. (Agrawal S, 2015) The 

study used the Wisconsin Diagnostic Breast Cancer dataset to 

investigate several machine learning approaches. Support 

vector machines, linear regression, multilayer perceptrons, 

and SoftMax regression were some of the algorithms included 

in this set. The outcomes showed that every one of the 

provided ML systems completed the classification task and 

achieved respectable test accuracy in cancer prediction. 

 

Figure 1: Artificial Intelligence and Machine Learning in 

Cancer Imaging 

IV. APPLICATIONS OF ARTIFICIAL INTELLIGENCE AND 

MACHINE LEARNING IN CANCER 
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Genomes, proteomics, transcriptomics, and metabolomics are 

all parts of multiomics technology that has revolutionized 

cancer detection, prognosis, and treatment. Regardless, new 

opportunities for employing AI-ML algorithms to generate 

substantial clinical links have emerged due to the growing 

complexity and quantity of omics data. Various machine 

learning techniques, including supervised, unsupervised, and 

reinforcement learning, have been employed to comprehend 

and integrate multiomics data. Utilizing these techniques has 

enhanced breast cancer risk categorization and subtyping, 

early identification, recurrence, and prognosis. Machine 

learning methods have been created to minimize the 

multidimensionality of omics data, which further improves the 

accuracy of immunotherapy, chemotherapy, and targeted 

treatment outcome prediction. (Barbazard A, 2022) Finally, 

machine learning methods have been created to merge digital 

pathology and radiology data with multiomics data. As a result, 

prognostic biomarkers that differentiate radiation-sensitive 

from radiation-resistant cancers will be more accurately 

assessed, and composite findings will be easier to draw. (Lewis 

JE, 2021). 

Utilizing AI in tumor histology and radiological imaging has 

several potential uses, including but not limited to: early 

detection, precise diagnosis, subtyping, determining stage and 

grade, and prognosis prediction. By using a simple blood test, 

eight different types of cancer may now be detected early on 

with the help of a random forest classifier. In studies including 

gastric, colorectal, and breast cancers, convoluted neural 

networks (CNN) have been used to distinguish between benign 

lesions and tumors using imaging slides. (Yang Jiang, 2020)  By 

using a CNN-based model, the subtypes of lung cancers, such 

as small cell carcinoma, adenocarcinoma, and squamous cell 

carcinoma, have been identified. It has been shown that 

machine learning algorithms can differentiate between low 

grade and high grade prostate and colorectal tumors. One 

group of eleven pathologists showed that a deep learning 

system outperformed the panel when it came to identifying 

breast cancer lymph node metastases. It has been shown that 

deep learning algorithms can assess histology slides and make 

predictions about the clinical course and prognosis of cancers 

including colorectal and glioblastoma. 
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Additionally, a logistic regression-based method was used to 

construct classifier-trained genomic profiles, which allowed for 

the prediction of treatment resistance in patients with 

advanced melanoma. (Liu D., 2019). Last but not least, next-

generation sequencing investigations, immunohistochemistry 

(IHC), and fluorescent in situ hybridization are non-necessary 

wet laboratory tests that genetic abnormalities may be 

detected from histopathology slides using machine learning 

algorithms. 

 

Figure 2: Applications of AI and ML in Healthcare 

Various aspects of preclinical and clinical research have made 

use of artificial intelligence (AI), such as target identification, 

drug discovery, drug design, repurposing, and synergy. Our 

team has successfully used a deep learning classification 

technique to forecast potential treatment targets associated 

with the pathophysiology of breast cancer. (Bhinder B,2021) 

Using data from cancer cell lines, similar algorithms have been 

used to make predictions on the effectiveness and synergy of 

drugs. A machine learning model has been created to forecast 

the ADME (absorption, distribution, metabolism, and 

excretion) features of new drugs. The generation of algorithms 

for the repurposing of medications for bladder cancer has been 

accomplished via the use of patient transcriptomics and 

genomes profiles. 

Clinical decision support systems (CDSS) and cancer care 

delivery have also come to rely heavily on machine learning 
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applications. Successful clinical decision support system (CDSS) 

development has necessitated the creation of algorithms that 

automate the extraction of ideas and focus on text mining from 

EHR and clinical practice guidelines. Clinical decision support 

systems (CDSSs) powered by artificial intelligence (AI) alleviate 

doctors' workloads while simultaneously increasing diagnostic 

precision and adherence to clinical guidelines. 

 

V. CHALLENGES AND ETHICAL CONSIDERATIONS IN AI AND 

ML HEALTHCARE APPLICATIONS 

The methods employed in healthcare are greatly impacted by 

machine learning. Significant ethical considerations arise from 

the fact that it might influence diagnosis and treatment. 

Machine learning has a wide range of potential uses in 

healthcare, from fully autonomous AI for cancer detection to 

nonautonomous mortality prediction to help with healthcare 

budget allocations (Char DS, 2020). Virtual psychotherapists 

and social robots are only two examples of the therapeutic 

advancements that may be made possible by artificial 

intelligence and machine learning. Concerns regarding the 

potential for therapeutic robots and artificial intelligence to 

become completely reliant on patients in the long run are 

among the ethical concerns raised by their usage in healthcare 

settings, along with other social assistive technologies like 

chatbots. Additionally, the broad application of AI technology 

in healthcare and other everyday domains is leading to 

significant shifts in moral judgment and societal expectations. 

This happens because there is a huge gap in the way machines 

and people communicate. For the time being, openness is still 

the biggest problem with AI. This is especially true for AI and 

ML systems that use deep learning techniques for image 

analysis and other tasks that are incomprehensible to humans. 

Not even specialists who have researched this approach 

thoroughly have a clue as to what they are. The potential for 

distributional shifts has led some to worry that further usage 

of AI and ML in healthcare would have unintended negative 

effects. Since goal data does not match actual patient data, it 

is probable that incorrect conclusions may be obtained. The 

linkages between the data components may alter as a result of 

improvements in healthcare service, changes in the population 

(gene pool), or adaptations to new technologies (Challen R, 

2019). Artificial intelligence (AI) has the ability to improve 
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patient autonomy and offer supplemental services; it might 

also be applied in mental health practice centers. Patients must 

be educated so they can distinguish between an intelligent 

system and a human-driven application. A few examples of 

these technologies include AI and ML. Concerning applications 

gathered for purposes other than medicine, this also brings up 

a variety of challenging questions about consent. When given 

the wrong instructions, artificial intelligence might make poor 

decisions and even explode. 

VI. CONCLUSION 

AI and ML-driven predictive models empower healthcare 

providers with valuable decision support tools that enhance 

clinical decision-making and patient management. By 

leveraging the wealth of data available, AI algorithms can 

generate predictive models that estimate an individual's risk of 

developing cancer, enabling early intervention and preventive 

measures. Additionally, these models can predict treatment 

response, disease progression, and survival outcomes, guiding 

treatment selection and optimization for better patient 

outcomes. The advances of AI and ML technologies hold 

immense promise for enhancing cancer prediction and 

transforming oncology practice. Earlier detection, more 

accurate diagnosis, and improved treatment results for 

patients globally might be achieved through the revolutionary 

use of AI and ML in cancer care, which is powered by data-

driven insights and predictive analytics. To fully utilize AI and 

ML for cancer prediction and to advance the battle against 

cancer, there must be ongoing study, cooperation, and 

innovation in this area. 
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