
IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319 1775 Online 2320 7876 

Research Paper   © 2012 IJFANS. All Rights Reserved, UGC CARE Listed ( Group -I) Journal Volume 11, Iss 05, 2022 

2059 

 

MACHINE LEARNING AND CUTTING-EDGE TOOLS FOR PREDICTION AND 

TREATMENT OF CANCER 
 

Vinay Prasad Tamta 

Assistant Professor, Department of Information Technology, Hemvati Nandan Bahuguna 
Garhwal University, Srinagar, Uttarakhand - 246174, India 

 
Abstract 

This article properly discovers the role of machine learning in the prediction and treatment of 
cancer. It compares various types of tools of machine learning. The comparison is done on the 
basis of effectiveness, accuracy, as well as ease of use. The findings that are gathered indicate 
that the advanced tools help in the process of enhancing the accuracy of the prediction as well as 
the outcomes of the treatment. These tools include deep learning and ensemble methods. On the 
other hand, this respective analysis also highlights the importance of these specific tools in the 
matter of improving personalised medicines. Future research on this respective topic should be 
focused on the matter of overcoming technical difficulties. It can also keep the focus on 
implementing machine learning with emerging technologies for achieving better results in cancer 
treatment.    
Key Words: Machine Learning, Cancer Prediction, Cancer Treatment, Comparative Analysis, 
Oncology, Artificial Intelligence, Personalized Medicine, Healthcare Technology, Data 
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1. Introduction 

Machine learning is continually becoming one of the crucial tools in oncology. It works on the 
matter of transforming the traditional process of predicting, diagnosing as well as treating cancer. 
ML techniques can help in the process of detecting patterns that enhance the level of accuracy 
and the treatment plans that are personalised. It is done with the help of analysing various large 
datasets. This is crucial because cancer remains one of the main causes of the global death rate 
with the evidence of over 9.6 million death records in 2018 [1]. The development of ML in the 
setting of healthcare began in the year 1950s with the efforts of Alan Turing [2]. Machine 
learning gained momentum in healthcare in the year 2000 when Big Data rose and computational 
power improved [3]. Machine learning has worked on automating the task of analysing medical 
images in oncology. It has also predicted the outcomes of the treatment as well as promoted 
personalised therapies on the basis of the data of the patients. This article compares various types 
of machine learning tools that are used in the process of prediction and treatment of cancer. The 
primary focus of this study is on the effectiveness of these respective machine-learning tools. On 
the other hand, the aspiration of this study is to clearly discover how these tools are helping in 
the matter of reshaping the future of cancer treatment as well as recognizing the challenges of 
their broader implementation.   
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2. Overview of Machine Learning in Cancer 

2.1 Definition and Importance 

Machine learning is a crucial type of artificial intelligence that provides the opportunity for the 
system to learn from various types of data. This is how it helps enhance the level of accuracy and 
decision that to without needing the explicit amount of instruction. ML is very crucial for the 
task of analysing various datasets that are complex in the research and treatment of cancer. This 
aspect contributes to the diagnosis, personalised treatment plans as well as the outcomes of the 
patients that are better. Machine learning has the ability to process a large amount of data. These 
may include images and genomic records [4]. This respective approach helps machine learning 
tools to do the tasks that the human mind is not able to do. This ability is the key in the matter of 
making advancements in precision medicine where the treatments are customized on the basis of 
the biological needs of each and every patient. 

2.2 Types of Machine Learning 

There are three main types of machine learning in the research of cancer. The first type is 
supervised learning. It uses labelled data to train the models for predicting the type of cancer [5]. 
It is mainly used in the diagnosis and in the outcome predictions. On the other hand, 
unsupervised learning works with the data that are unlabeled [6]. This is how it highlights 
various hidden patterns as well as reveals information about the biology of tumors. The third 
main ML technique is reinforcement learning. It works on optimizing the plans of treatment with 
the help of errors and trials [7]. This is how it helps in the process of refining the decision on the 
basis of the responses of the patients to the treatment. On the other hand, it also improves the 
quality of personalised medicine. These methods help in creating a diagnosis that shows better 
outcomes. On the other hand, these techniques provide a better understanding of cancer and its 
treatment.  

2.3 Current Applications 

ML has a huge number of applications in the treatment of cancer. The tools including IBM 
Watson assist in the recommendations of the treatment with the help of analysing the data of the 
patients [8]. The deep learning models that are a subset of machine learning are used in 
radiology. It helps in the process of enhancing the level of accuracy of the imaging analysis. This 
is how it helps in the process of early detection of cancer. On the other hand, there are various 
ensemble methods including random forest. These help in combining various models to enhance 
the accuracy of the classification of cancer. This is how these tools make machine learning an 
indispensable tool in modern oncology.     

Table 1. Overview of Machine Learning Methods and Accuracy in Cancer Prediction 

Cancer Type ML Method Data Type Accuracy 

Breast Cancer Bayesian Networks [9] Gene expression, clinical 82.7%  
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Colon Cancer Bayesian Belief Network [10] Clinical 90.2%  

Cervical Cancer Support Vector Machine [11] Clinical 92.2%  

Oral Cancer Artificial Neural Networks 
[12] 

Clinical, gene expression 95% 

Bladder Cancer Learning Classifier System 
[13] 

Gene expression  80% 

Lung Cancer K-means Clustering [14] Gene expression 92.8%  

Ovarian Cancer Random Forests [15] Metabolomics 93% 

Prostate Cancer Logistic Regression [16] Clinical, genomic 88% 

3. Comparative Analysis of Machine Learning Tools  

3.1 Selection Criteria 

There are various key criteria that are considered at the time of comparing various tools for 
predicting as well as treating cancer. These criteria include accuracy. It measures the ability of 
the tool to make predictions for cancer diagnosis that are reliable. Another important criterion is 
scalability. It deals with assessing how well the tools maintain the increasing size of data. Ease of 
use is very crucial for the users who have varying expertise [17]. On the other hand, the criteria 
of smooth integration keep focus on the compatibility of the tools with other systems in the 
workflow of healthcare. Community support is crucial for troubleshooting. On the other hand, 
the criterion that plays a significant role is the cost. It determines the accessibility of the tools for 
various individuals as well as for organizations.  
3.2 Comparative Analysis 

Below one comparative graph that show the performance of TensorFlow, ScikitLearn, and 
PyTorch. This comparison is on the key metrics including accuracy, processing speed, and 
scalability. This visual representation clearly highlights how each of these tools expertise across 
different criteria. This helps in the selection of the tool that is most appropriate for predicting and 
treating cancer.   
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Figure 1. Comparative analysis of TensorFlow, ScikitLearn, and PyTorch. 

Tool 1: TensorFlow 
TensorFlow is an open-source framework that is developed by Google. This tool is popular for 
its scalability and flexibility. This aspect makes this tool suitable for the predictions and the 
treatment of cancer. This tool supports deep learning models. This approach provides the 
opportunity to make highly accurate cancer diagnoses. This tool benefits from a huge level of 
community support. This is how it provides the users with a huge amount of resources and 
tutorials. On the other hand, the use of TensorFlow can be difficult for new users [18]. This is 
because TensorFlow has a steep learning curve. It also demands various computational 
resources. This aspect can make this tool costly for organizations. Despite these such challenges 
the matter of scalability makes it ideal for maintaining huge data sets in cancer research.  
Tool 2: Scikit-learn 
Scikit-learn is a Python library that is clearly focused on the algorithms of traditional machine 
learning. This aspect makes this tool a perfect choice for beginners. It is user-friendly as well as 
well-documented. These specific features make the implementation of this model easy. The 
nature of versatility of Scikit-learn makes it reliable for various applications [19]. These 
applications include the predictions of cancer. On the other hand, Scikit-learn works well with 
small to medium-sized datasets. This approach makes it ideal for quick testing. On the other 
hand, Scikit-learn does not have proper deep learning capabilities. This thing makes contributes 
to limiting the effectiveness of this tool to do the critical task of predicting cancer.  

Tool 3: PyTorch 
PyTorch is another open-source framework. It is preferred for its dynamic computational graph. 
This aspect is beneficial for the environments of research and development. PyTorch provides a 
greater level of flexibility as well as ease of use [20]. It is particularly for the rapid prototyping 
of the cancer models. The dynamic nature of PyTorch makes the researchers choose it repeatedly 
to experiment with various model architectures. On the other hand, PyTorch can be a little bit 
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less efficient in the settings of production in comparison to TensorFlow. It is especially evident 
in the matter of dealing with the large-scale applications.  

Table 2. Comparative Performance of Machine Learning Tools in Cancer Prediction 

Tool Accuracy (%) Processing Speed (ms) Scalability (1-10) 

TensorFlow 
 

About 95 [21] About 50 About 9 

Scikit-learn About 90 [22] About 30 About 7 

PyTorch About 93 [23] About 45 About 8 

This analysis clearly highlights the specific strengths and limitations of each of the tools. On the 
other hand, it also provides information about the suitability of these tools for predicting 
different types of cancers as well as their applications in treatment.   

4. Case Studies of Real-World Applications 

4.1 Case Study 1: Breast Cancer Prediction Using Random Forest 

The researchers employed the algorithm of Random Forest at the Motamed Cancer Institute in 
Tehran to predict the outcomes of breast cancer. The study involved 5,178 records. 25% of the 
data clearly represented the patients of breast cancer [24]. The model of Random Forest managed 
to achieve 80% accuracy, with a sensitivity of 95% and specificity of 80% in the matter of 
predicting breast cancer. This specific model has clearly demonstrated its ability to enhance the 
process of early diagnosis and customize plans for treatment. This respective fact leads to better 
outcomes for patients.  

4.2 Case Study 2: Prostate Cancer Prognosis Using Support Vector Machines 

Support Vector Machines were used in another study to predict prostate cancer prognosis by 
integrating clinical as well as genomic data. The SVM model has made a notable improvement in 
the matter of accuracy for predicting the recurrence of cancer [25]. It has helped in the matter of 
assisting clinicians in the process of making informed decisions about the engagement of the 
patients as well as follow-up care. This specific application clearly highlights the ability of 
machine learning in the matter of creating personalised strategies for treatment for patients of 
prostate cancer.   

4.3 Impact on the Outcomes of Patients 

The adoption of these tools of machine learning has contributed to creating a notable impact on 
the outcomes of the patients. The Random Forest model for predicting breast cancer has worked 
on improving the process of early detection. On the other hand, it also helped in the matter of 
enhancing the approaches of tailored treatment. This is how this model has improved the 
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specificity of interventions. On the other hand, the SVM model for predicting prostate cancer has 
provided a risk assessment that is more reliable and accurate. This is how it contributed to 
promoting the matter of personalised care. On the other hand, there also remain some challenges. 
These include the need for further validation and the implementation of diverse datasets. The 
success of these ML models clearly demonstrates the potential of transforming the use of 
machine learning in Oncology [26]. This respective approach drives progress in precision 
medicine.   

5. Challenges and Limitations 

5.1 Technical Challenges 

Data quality and Heterogeneity is one of the primary technical challenges of machine learning. 
Oncology based medical data is heterogeneous. On the other side data quality and its consistency 
are usually used for models. Those models are part of training machine learning. Overfitting is 
one of the key challenges for those who usually have energy for deep learning. Scalability, 
interpretability of models, and computational resources are also some of the technical challenges. 
Those challenges can hinder its broader implementation in oncology. Machine learning models 
are usually based on deep learning in particular are vulnerable to overfitting, a phenomenon in 
which the model works well on training data but is unable to generalize to new, unobserved data 
[27]. In medical applications false positives or negatives might have serious repercussions. This 
is a substantial challenge. A lot of machine learning models, especially deep learning models 
function as "black boxes." This “black boxes” makes it challenging for medical professionals to 
comprehend the logic underlying a prediction. The inability to be interpreted clearly makes it 
difficult to build confidence. It makes sure these models are applied successfully in clinical 
settings. Maintaining data privacy and security raises concerns in machine learning. It is 
mandatory to maintain the Health Insurance Portability and Accountability Act to develop 
Machine learning models [28]. It is important to ensure that the information is protected at the 
time it is used to train models. 

5.2 Ethical and Regulatory issues 

It is essential to make sure patients give informed consent before having their data utilized in 
machine learning models. Patients have privacy concerns, particularly when dealing with 
sensitive medical data. It must be understood how their data will be used, stored, and shared. 
Machine learning models developed using skewed datasets [29]. This type of dataset has the 
potential to reinforce that already present in healthcare inequities. For example, a model may 
perform poorly for other groups, resulting in unequal treatment outcomes, if it was trained 
primarily on data from certain demography. Under the regulatory compliances, the machine 
learning model creates some wrong and harmful predictions. Those are very much challenging. 
FDA and EMA are some strict regulations under the healthcare based models of machine 
learning. Clinical trials with extensive validation are must essential regulations. Efficacy and 
safety of evidence are also included. These requirements can decrease the innovative deployment 
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of AI solutions. The use of AI to make any decision can increase ethical concerns. It can also 
erode the relationship between physician and patient. The difficulty and transparency of AI can 
complicate the process of decision making. The ethical challenges should be managed to confirm 
the machine learning technologies.  
 

5.3 Personalized Medicine 

Predicting a patient's course of therapy in a perfect way based on their specific traits is essential 
to personalized medicine. It is still difficult to create models that work effectively for a wide 
range of people and uncommon cancer subtypes. Biology of cancer is very complicated. The 
difficulty of interacting through factors can influence the progression of disease. Models in 
personalized medicine must constantly adapt to new information. It is challenging to represent 
this complexity in a machine learning model. Simplifying the model could also make predictions 
less accurate. The reason behind this is to become available about the biology of cancer and how 
patients respond to treatment. Also it's difficult to create models that can change over time 
without losing accuracy.  

6. Future direction 

It is vital to conduct research on techniques that improve the interpretability of machine learning 
models. Methods like explainable AI (XAI) are being developed to improve the transparency. 
All of these models are used for decision-making. Methods for resolving data imbalance should 
be the subject of future research, particularly with regard to uncommon cancer forms. When we 
train models on tiny datasets, methods like data augmentation and transfer learning could be 
useful. Future research must have the focus on developing methods to improve structure of the 
model. XAI has some targets to create models. But those models are not only perfect but also can 
distribute a transparent explanation on behalf of the predictions. For example, in the case of 
cancer diagnosis XAI can help to identify a few specific features. Genetic markers, and imaging 
characteristics are under the identifiable specific features. This research may explore the use of 
rule based methods, perfect mechanism, and to bridge the gap of the model. This gap is covered 
through accuracy and interpretability of the model. There are also major hurdles in the case of 
adopting machine learning in healthcare. In the healthcare system cancer is the specific section to 
discuss in this paper. There is also the lack of opacity in the significant barrier to the phase of 
acceptance. There must be a proper trust bond between clinician and patients. Innovations like 
differential privacy, adding some layer of mathematical noise in data security would be difficult 
for gaining public trust. After focusing on this section it must be mentioned that future research 
could create the advanced era of machine learning in Oncology.  
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7. Conclusion 

Considering its innovative ability to improve cancer and treatment, machine learning has 
emerged as a vital instrument in the oncology domain. Increasing the data security through 
advance techniques of preserving privacy has become more crucial. Machine learning models are 
able to identify patterns in massive and complicated datasets. Those can improve diagnosis 
accuracy and allow for customized treatment regimens. The results of cancer patients could be 
significantly improved by employing strategies. It seems ensemble techniques and deep learning 
tools such as TensorFlow, Scikit-learn, and PyTorch have varied strengths that guide their 
application in different elements of cancer care. This is shown by a comparative examination of 
these tools. Looking forward, the research should focus on the phases of developing the 
interpretability of machine learning. By keeping eyes on the mentioned areas, the future of 
Oncology can be restructured. Leading to the accuracy and securing the solutions of cancer care 
could help to improve the outcomes of patients.  
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