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ABSTRACT

Chronic Kidney Disease (CKD) is one of the biggest global health issues. Early detection of CKD can prevent major
complications. The current project involves the application of machine learning algorithms for predicting CKD
using clinical data. Performance of several algorithms such as Support Vector Machine, Kernel SVM, Random
Forest, AdaBoost, Gradient Boosting, Logistic Regression, Naive Bayes, and Decision Tree have been compared.
Each model was assessed on a preprocessed dataset based on accuracy as the main performance metric. This
paper aims to identify the most effective algorithm to predict CKD and emphasizes the role of machine learning in
health care.

Our findings show that the best-performing algorithm was [insert best-performing algorithm], which achieved
the highest accuracy. Thus, this algorithm is the most reliable for the prediction of CKD. This study also
investigates the strengths and limitations of each algorithm, allowing the reader to gain insight into their
performance in healthcare applications. Such findings reveal the potential for machine learning in improving
early diagnosis and patient outcomes, further advancing data-driven solutions for healthcare.

I. INTRODUCTION

Chronic Kidney Disease (CKD) requires timely diagnosis to prevent progression and improve outcomes. This
project applies machine learning algorithms, including Random Forest, AdaBoost, Gradient Boosting, Logistic
Regression, Naive Bayes, KNN, SVM, Kernel SVM, and Decision Tree, to predict CKD. Each model is evaluated
using accuracy, precision, recall, and F1l-score on a dataset comprising patient records and lab results. By
comparing the performance, it identifies the best algorithm for the prediction of CKD and opens avenues for
incorporating machine learning in chronic disease management.

II. PROBLEM STATEMENT

Problem Statement:

The detection of CKD at an early stage is of utmost importance, but the task is not that easy, given the
conventional diagnostic limitations and chances of errors due to manual interpretation of data. Machine
learning presents a very promising solution as it analyzes clinical data to find patterns and predict the onset of
CKD at the earliest stages. ML algorithms address challenges like missing values, imbalanced datasets, and
complex relationships to enhance diagnostic accuracy and thus allow timely interventions and personal
treatment plans.

Disadvantages:

* Data Quality Issues - The accuracy of ML models depends on the quality and completeness of the dataset.
Missing values or biased data can impact predictions.

* Generalization Challenges - Models trained on specific datasets may not generalize well to different
populations due to variations in demographics, lifestyle, and healthcare access.

* Dependence on Feature Selection - The effectiveness of the model depends on selecting the right clinical
features, and irrelevant or missing features may reduce prediction accuracy.

* Computational Complexity - Some algorithms, especially ensemble methods, require significant
computational resources, limiting real-time deployment in low-resource settings.
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III. PROPOSED SYSTEM

The proposed system employs machine learning techniques to predict the occurence of Chronic Kidney
Disease (CKD) patient based on their clinical data and helps in early prediction of the disease leading to
improved patient care.

e Data Preprocessing & Collection: Clinical data (blood pressure, creatinine, hemoglobin, etc).Dealing
with missing values, normalization, and feature selection

e Data-Driven System Model Training & Evaluation: SVM, Random Forest, AdaBoost, Gradient Boosting,
Logistic Regression, Naive Bayes, Decision tree- Comparing algorithms. For performance we used accuracy,
precision, recall, and ROC-AUC.

e Deployment: Application is: Easy to use for real-time CKD prediction.May potentially integrate with
hospital databases.

Expected Outcome
e Early diagnosis with a correct prediction of CKD
e Areference tool medical professionals can trust.
e Data-driven Patient Management enhancement

IV. SOFTWARE REQUIRMENTS
Operating System: Windows 10/11, macOS, or Linux.
Programming Language: Python 3.8 or higher.
Libraries and Frameworks:
e Data Processing: Pandas, NumPy
e Machine Learning: Scikit-learn, XGBoost, LightGBM
e Visualization: Matplotlib, Seaborn
e Explainability: SHAP, LIME
e Web Framework (for UI): Flask or Django (optional)

V. SYSTEM ARCHITECTURE
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1. Edge Devices (Data Sources):

e Gathering of patient data from wearable devices, patient devices, lab results and health care provider
interfaces.

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[209]



TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science
( Peer-Reviewed, Open Access, Fully Refereed International Journal )
Volume:07/Issue:02/February-2025 Impact Factor- 8.187 WwWWw.irjmets.com

e Send data to the cloud for processing.

2. Cloud Infrastructure

e Data Integration Layer - Cleanses and prepares data coming in

e Database - Stores patient records and model predictions.

3. Machine Learning Engine

e Training Module - Train ML model (Logistic Regression, Decision Tree, Random Forest, SVM).
o Already trained models for predicting CKD progression.

4. Outputs (Results & Insights)

e Early Warning Alerts - Identifies potential CKD risk.

e Reports of the Progression of Disease — Monitors CKD progression.

e Personalized Recommendations - Recommends lifestyle & treatment plans.

VI. OUTPUT
Accuracy: 9.9916666666666667
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In this graph, we can see comparisons of the machine learning algorithms used in this project by their accuracy
regarding the dataset. Decision Tree (DB) achieves the highest accuracy of all and hence performs very well on
this specific dataset. Meanwhile, Random Forest (RF), AdaBoost (ADB), and Gradient Boosting (GB) performed
closely in accuracy, with SVM, Kernel SVM (kSVM), and Logistic Regression (LR) performing moderately. This
comparison elucidates the most effective model for the stated challenge.

VII. CONCLUSION

In this project, various machine learning algorithms were examined for the prediction of chronic kidney
disease (CKD). The AdaBoost Classifier performed the best out of all of the models tested (including Random
Forest, AdaBoost, Gradient Boosting, Logistic Regression, Naive Bayes, KNN, Kernel SVM, SVM and Decision
Tree models). Its high performance shows promise for machine learning use in the early diagnosis and
treatment of CKD. Further improvements may be obtained by using larger datasets or more advanced models.
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