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Abstract—Chemotherapy is a treatment for cancer that 

uses strong medicines to kill cancer cells. However, 

these medicines can also affect healthy cells, which can 

lead to side effects. Common side effects include feeling 

very tired (fatigue), nausea, vomiting, and hair loss. 

This project is on developing a Machine Learning 

model for Predicting the Adverse drug reactions in 

chemotherapy patients. Predicting the adverse drug 

reactions can considerably reduce the impact on the 

oncology in cancer patients who are mostly subjected to 

aggressive and highly toxic treatment regiments. This 

project is intended to use models to predict these side 

effects before they occur. Through studying patient 

information and drug details, we can train the model to 

recognize patterns. This will help us to identify ADRs 

early. We used openly available adverse drug event 

data, preprocess the data, feature extraction, and 

explore various Machine learning models to assess their 

performance in predicting adverse effects by applying 

different Machine learning models like K-NN(Nearest 

Neighbors),SVM (support vector machine),Logistic 

Regression and Random Forest. Different Metrics like 

Accuracy, AUC, F1 Score, Precision, Recall. Among all 

these the Radom Forest performs well with Accuracy of 

0.98 and Metrics of SVM are Accuracy: 0.88, Precision: 

0.94, Recall: 0.93, F1 Score: 0.93, AUC: 0.71. This Study 

shows that This study highlights the potential of 

machine learning in predicting adverse drug reactions, 

which can improve patient care and minimize the 

negative effects of chemotherapy. 

 

Index Terms—Adverse drug reactions, Machine 

learning, Chemotherapy, oncology. 

 

I. INTRODUCTION 

 

Predicting Adverse Drug Reactions in 

Chemotherapy. Chemotherapy is one of the most 

common treatments for cancer, Chemotherapy 

Works By attacking rapidly spreading cancer cells 

however some healthy cells like those in the hair, 

bone marrow and digestive system and also divide 

quickly this shows some side effects. These side 

effects not only impact the quality of life of patients 

but also pose challenges for healthcare providers in 

maintaining treatment compliance. Predicting side 

effects in chemotherapy is essential for making the 

treatment of cancer safer and much more comfortable 

for patients. Chemotherapy is a potent treatment the 

assists in the fight against cancer, doctors can better 

plan the treatments and take measures that reduce or 

even prevent such problems. The objective of this 

project is to develop a machine learning model 

capable of predicting chemotherapy-related side 

effects based on patient data and drug details. By 

analyzing various patient attributes, such as age, 

weight, health status, and treatment details, the model 

can recognize patterns and forecast the likelihood of 

specific adverse reactions. This not only aids in 

delivering personalized care but also enhances the 

overall treatment experience for patients undergoing 

chemotherapy. 

 

Knowing in advance with side effects a patient might 

experience will help doctors to adjust the medicine, 

by changing the dose, or by giving other supportive 

treatments to make the process easier for the patient. 

This helps patients to stick to their treatment plan 

without any interruptions, which is important for the 

treatment to work well. It also improves their quality 

of life by reducing pain, discomfort, and fear about 

what might happen.It will reduce the time and 

resources of hospitals and health care systems 

because it will avoid emergency treatments and 

hospital stays. For researchers it will enable them to 

know more about how drugs affect people, which 

may lead to safe and bettertreatments in the future.  

 
In simple words, predicting side effects makes 

chemotherapy a more personalized and patient-
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friendly process that will help people fight cancer 

with fewer complications. 

 

II. LITERATURE SURVEY 

 

This literature survey presents a comprehensive 

overview of recent studies focused on adverse drug 

reactions (ADRs) and the application of machine 

learning (ML) techniques in predicting such events, 

particularly in oncology. The study by ACCO [1] 

provides an observational analysis of the side effects 

associated with chemotherapy drugs, emphasizing 

the clinical importance of understanding and 

monitoring these effects to improve patient care. 

Building upon this foundation, Timilsina et al. [2] 

explored classical regression models and semi-

supervised paradigms to predict the onset time of 

ADRs in oncology, achieving the highest accuracy of 

83% using Support Vector Regression (SVR). 

Similarly, Hu et al. [3] utilized various ML 

algorithms including Random Forest, Decision Tree, 

and Logistic Regression, with Random Forest 

yielding the best performance at 76%, highlighting 

the potential of ensemble methods in ADR 

prediction. De (2010) [4] contributed by emphasizing 

the necessity of ADR monitoring within oncology 

units, reinforcing the need for continuous 

pharmacovigilance in hospital settings. Tang and 

Zhang [5] extended the application of ML to pediatric 

populations, where Gradient Boosting Decision 

Trees (GBDT) performed best with an accuracy of 

81%, followed by other models like LightGBM and 

AdaBoost. Collectively, these studies demonstrate 

the growing role of advanced machine learning 

techniques in enhancing the prediction and 

management of adverse drug events across diverse 

patient groups and clinical contexts. 

 

III. METHODOLOGY 

 

The methodology used in this project is based on the 

Random Forest algorithm 

This algorithm was selected for the project because it 

is robust, accurate, and able to handle complex 

relationships within the data, such as the interaction 

between different features. The model is also good 

with both categorical and numerical data and will be 

a versatile choice to predict side effects based on 

patient information. 

Model Accuracy: 0.96 

Trained Model Accuracy: 95.71% 

              Random Forest Model: 

•The Random Forest algorithm is built as a predictive 

model. This is an ensemble learning technique, and it 

uses several decision trees to make the predictions. 

Each tree in the forest is trained on a random subset 

of the data, and the final prediction is made by 

aggregating the results from all the trees. 

This method increases the accuracy since it 

minimizes overfitting, which can occur in a single 

decision tree 

 
Formulas for calculation based on the type of 

machine learning model used 

A. Random Forest (for regression or classification) 

Regression (predicting severity or likelihood of side 

effects): 

regression refers to a type of machine learning that 

predicts continuous numerical values. For example, 

instead of predicting "Yes/No" for whether a side 

effect will occur, regression predicts how severe a 

side effect might be on a scale (e.g., 0 to 10) or the 

probability of an event (e.g., 0.75 meaning 75% 

likelihood). 
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Classification (predicting which side effect might 

occur): 

 
B. Logistic Regression (for binary or multiclass side 

effect prediction): 

Logistic Regression is a statistical model used for 

classification problems—it helps predict whether a 

particular event will happen or not. In your case, it 

can be used to predict the occurrence of a specific 

side effect (like nausea, fatigue, etc.) based on patient 

data. 

Unlike linear regression which outputs continuous 

values, logistic regression outputs probabilities, 

which are then converted into class labels like: 

 1 (Side effect will occur) 

 0 (Side effect will not occur) 

 
 

 
 

C. Support Vector Machine (SVM) for classification: 

 

 
 

Algorithmic Process: Predicting Adverse Drug 

Reactions in Chemotherapy 

 

Step 1: Data Collection 

Patient Information: Gather detailed data for each 

patient, including: 

Demographic information: Age, weight, gender, 

health status 

Medical history: Previous cancer treatments, 

underlying conditions 

Current chemotherapy details: Drugs administered, 

dosage, treatment duration 

Side effects: Historical data of any adverse reactions 

the patient has experienced from previous treatments 

 

Step 2: Data Preprocessing 

Cleaning: Remove missing or inconsistent data 

points and handle outliers. 

Normalization: Normalize numerical features (e.g., 

age, weight, drug dosage) to ensure that they are on a 

comparable scale. 

Encoding: Encode categorical variables (e.g., drug 

types, gender) into numerical values using techniques 

such as one-hot encoding. 

 

Step 3: Feature Selection 

Identify Key Features: Use statistical tests or machine 

learning techniques (e.g., mutual information, 

correlation matrices) to identify which patient 

attributes are most predictive of adverse reactions. 

Some key features could be: 

o Age and gender 

o Weight and overall health status 

o Specific chemotherapy drugs and doses 

o Historical adverse reactions 

 

Step 4: Model Selection 

Choose a Machine Learning Model: Depending on 

the complexity of the problem and data, select an 

appropriate machine learning model for classification 

or regression. Possible models include: 

Logistic Regression: For predicting the likelihood of 

a binary outcome (e.g., whether a patient will 

experience an adverse reaction). 

Random Forest or XGBoost: For handling complex 

interactions and non-linear relationships in the data. 

Neural Networks: If a large dataset is available, deep 

learning models could capture intricate patterns. 

 

Step 5: Model Training 

Training Data: Split the data into training and testing 

sets (e.g., 80% training, 20% testing). 

Cross-Validation: Use cross-validation techniques to 

evaluate model performance and prevent overfitting. 

Hyperparameter Tuning: Tune hyperparameters 

(e.g., learning rate, tree depth) to optimize model 

performance. 

 

Step 6: Prediction 

Adverse Reaction Prediction: For a given patient, the 

trained model predicts the probability or likelihood of 

experiencing various side effects from the 

chemotherapy regimen. 

Thresholding: Set a threshold for each side effect, 

such that if the predicted probability exceeds this 

threshold, the model flags it as a high-risk prediction. 

 

Step 7: Model Evaluation 

Uses appropriate metrics to evaluate model 

performance like accuracy  
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            IV.RESULTS AND DISCUSSION: 

 

Graphs serve as a cornerstone in your chemotherapy 

side effect prediction project by illuminating the 

intricate relationships within your data. They provide 

a visual lens through which you can discern how 

various patient characteristics, such as age, weight, 

and health status, correlate with the occurrence and 

severity of adverse reactions. Furthermore, graphs 

excel at revealing underlying patterns and trends, 

allowing you to identify if specific chemotherapy 

drugs or dosages are more frequently associated with 

particular side effects. Beyond analysis, graphs are 

indispensable tools for effectively communicating 

your findings to a diverse audience, including 

doctors, researchers, and other stakeholders, 

presenting complex information in a clear, concise, 

and impactful manner that facilitates understanding 

and informed decision-making. 

 

 
                                        Fig 1:  

The chart is titled Proportion of Side Effects 0 and 1, 

indicating its purpose: to compare the two categories. 

Slices: 

The chart has two slices: 

 Side Effect = 0: Represents instances where no side 

effects were reported. 

Side Effect = 1: Represents instances where side 

effects were reported. 

The sizes of the slices correspond to the number of 

occurrences of each category in the dataset. 

 Labels: Each slice is labeled with its category (Side 

Effect = 0 or Side Effect = 1) and the percentage it 

represents in the dataset. 

 The slices are colored in distinct, contrasting colors 

for clarity: light blue for Side Effect = 0, light red for 

Side Effect = 1. 

 

 
                                        Fig 2  

This bar chart, titled "Top 10 Medications by Side 

Effect Counts," visually emphasizes the medications 

most frequently linked to reported side effects. Along 

the horizontal X-axis, the names of these ten 

medications are presented, arranged from the highest 

to the lowest count of associated side effects, with a 

45-degree rotation applied for improved readability. 

The vertical Y-axis quantifies the number of side 

effects reported for each specific medication. 

Corresponding to each medication on the X-axis is a 

cyan-colored bar, the height of which is directly 

proportional to the total number of side effects 

reported for that particular drug, allowing for a quick 

and intuitive comparison of the medications with the 

highest incidence of adverse reactions. 

 

 
 

This visualization employs a bar chart to dissect the 

landscape of side effects associated with each 

chemotherapy drug in our dataset. For every drug 

under investigation, the chart breaks down the 

occurrence of various types of side effects. Each bar 

within the chart represents a specific side effect, and 

its height corresponds to the frequency with which 

that particular side effect has been reported for that 

drug. This granular view allows for a direct 

comparison of the side effect profiles across different 

medications, making it straightforward to identify 

which drugs are most strongly linked to specific 
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adverse reactions and to understand the overall 

incidence of each side effect within the context of 

each treatment. 

 

V. CONCLUSION 

 

In conclusion, the insights gleaned from our analysis 

strongly advocate for the adoption of machine 

learning models as a pivotal tool in predicting 

chemotherapy-related side effects. By leveraging 

patient-specific data and treatment details, these 

models demonstrate a significant potential to forecast 

the likelihood of various adverse reactions. This 

proactive approach not only empowers healthcare 

providers to personalize treatment plans and 

implement preemptive supportive care but also 

promises to enhance the overall treatment experience 

for patients undergoing chemotherapy in locations 

like Srikakulam, Andhra Pradesh, India, and beyond. 

Ultimately, the ability to anticipate and mitigate side 

effects can lead to improved treatment adherence, 

better quality of life, and more efficient utilization of 

healthcare resources. Further research and refinement 

of these predictive models hold the key to making 

chemotherapy a more targeted and patient-centric 

therapy. 
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