
        
             International Journal of Scientific Research in Engineering and Management (IJSREM) 

                          Volume: 09 Issue: 05 | May - 2025                             SJIF Rating: 8.586                                     ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM48077                                            |        Page 1 
 

Chronic Kidney Disease Prediction Using Deep Learning 

Karve Sumit*1 
*1 Student, Department of Information Technology, SVPM’s College of Engineering, Malegaon(Bk), Maharashtra, 

India 

 

---------------------------------------------------------------------***--------------------------------------------------------------------- 
Abstract - Chronic Kidney Disease (CKD) is a 

progressive condition that can lead to kidney failure and 

other severe health complications if not detected early. 

Accurate and timely prediction of CKD is crucial for 

effective clinical intervention and improved patient 

outcomes. In this study, we propose a deep learning- 

based approach to predict the onset of CKD using clinical 

and laboratory data. A deep neural network (DNN) 

architecture is developed and trained on a benchmark 

CKD dataset, leveraging features such as blood pressure, 

serum creatinine, glomerular filtration rate, and other 

vital indicators. The model is evaluated using 

performance metrics including accuracy, precision, 

recall, and F1-score, demonstrating superior predictive 

capability compared to traditional machine learning 

methods. Our results indicate that deep learning models 

can serve as effective tools in clinical decision support 

systems, aiding in the early detection and management of 

CKD. 
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1. INTRODUCTION 

Chronic Kidney Disease (CKD) is a severe and lifelong 

medical condition characterized by a gradual loss of 

kidney function over time. It is commonly caused by 

underlying renal disorders or impaired physiological 

functions of the kidneys. If left undetected or untreated, 

CKD can progress to End-Stage Renal Disease (ESRD), 

necessitating dialysis or renal transplantation— 

procedures that are both costly and life-altering. In this 

regard,timely diagnosis and proper therapeutic 

intervention are of critical importance. Kidney cancer, a 

subset of renal diseases, remains one of the most 

aggressive forms of cancer with a high mortality rate. 

Early detection and accurate classification of its subtypes 

are crucial for effective treatment planning and improving 

patient survival rates. How ever, traditional diagnostic 

approaches often rely on manual analysis of medical 

imaging,which can be time-consuming,subjective, and 

prone to variability. In recent years, the integration of 

Artificial Intelligence (AI) in the healthcare domain has 

opened new from tiers for the development of intelligent 

diagnostic systems. Among these, Deep Learning (DL) 

models, especially Convolutional Neural Networks 

(CNNs),  have  demonstrated  remarkable  success  in 

medical image analysis due to their ability to 

automatically extract relevant features from complex 

datasets. This paper proposes an Adaptive Hybridized 

Deep Convolutional Neural Network (AH-DCNN) model 

designed for the early and effi cient detection of kidney 

disease, with a particular focus on kidney cancer 

classification. 

2. Related Work Done 

Chronic Kidney Disease (CKD) is a progressive 

condition that often remains asymptomatic until reaching 

an advanced stage, making early prediction crucial. Over 

recent years, researchers have increasingly employed 

machine learning (ML) and deep learning (DL) 

techniques for early CKD detection and 

prognosis.Traditional ML models like Support Vector 

Machines (SVM), Random Forest (RF), and Decision 

Trees (DT) have shown considerable success in CKD 

prediction (Kora Kalva,2015; Santos et al., 2017). These 

models rely heavily on feature engineering and manual 

preprocessing. However, their performance often suffers 

from imbalanced datasets and limited ability to model 

complex feature interactions.To address these limitations, 

deep learning models have been explored more 

extensively. Researcherssuch as Kaur et al. (2019) 

proposed a deep neural network (DNN) architecture that 

outperformed classical ML approaches, achieving higher 

sensitivity and specificity in CKD prediction. Their work 

emphasized the benefit of automatic feature extraction 

capabilities of DL models.Convolutional Neural 

Networks (CNNs), although traditionally used for image 

data, have been adapted for structured health data. For 

example, R. Ahmed et al. (2020) employed CNNs on 

tabular CKD datasets and achieved promising results by 

treating feature vectors similarly to 1D signals, improving 

prediction robustness.Recurrent Neural Networks 

(RNNs) and Long Short-Term Memory networks 

(LSTM) have also been utilized, particularly for time- 

series kidney function data. In a study by Zhang et al. 

(2021), an LSTM-based model predicted CKD 

progression stages over time, demonstrating the ability to 

capture temporal dependencies between clinical 

variables.Ensemble deep learning methods have also 

been proposed. For instance, Gupta et al. (2022) 

combined CNNs and LSTMs to create hybrid 

architectures, resulting in improved performance metrics 

like accuracy, F1-score, and AUC compared to 

standalone models.Recently, attention-based models and 

transformers have gained interest. Chen et al. (2023) 
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introduced a transformer-based framework for CKD 

stage classification, leveraging self-attention mechanisms 

to model complex featureinterdependencies,achieving 

state-of-the-art performance.Despite these 

advancements, challenges such as data imbalance, model 

interpretability, and generalization across diverse 

populations remain open research areas. Moreover, 

integrating electronic health record (EHR) data with 

imaging and genetic data using multimodal deep learning 

approaches isan emerging direction for enhancing CKD 

prediction accuracy. 

 

3. SYSTEM ARCHITECTURE 

 

 
Created CSV File: Dataset Source of input data.This is 

the original clinical dataset (in .csv format) that con tains 

patient health information such as blood pressure, sugar, 

creatinine levels, and more. Acts as the foundational input 

for the entire prediction pipeline. 

 

Data Pre-processing: Prepare raw data for model input. 

This block includes several key steps: Label Encoder: 

Converts categorical variables (e.g., “yes”/“no”, 

“normal”/“abnormal”) into numerical values so the 

model can interpret them.Normalizer: Adjusts feature 

values so they are on a similar scale, improving training 

stability.Standard Scaler: Standardizes features by 

removing the mean and scaling to unit variance, ensuring 

better model convergence. Cleans and transforms data to 

ensure consistent and meaningful input to the model. 

Training Dataset: Confirms user legitimacy before 

granting access. Evaluates whether login creden tials 

match; grants access if valid or loops back to login if not. 

Acts as a checkpoint to protect the system from 

unauthorized access. 

Get User: Health Info Gathers essential medical inputs 

required for kidney disease assessment.Offers an input 

form for data such as blood pressure, sugar, hemoglobin, 

and related lab parameters. This step generates the core 

input for the prediction engine. 

Ask for Prediction: Initiates the prediction process 

based on submitted data. Sends the collected health inputs 

to the machine learning backend for evaluation. Acts as a 

trigger for the model to start analyzing the input. 

 

Get Prediction: 

Executes the model and interprets the patient’s data. The 

AI model processes inputs and provides a binary outcome 

(CKD or not), often with a probability score. Main 

computation phase that delivers insight based on health 

parameters. 

Get Result: 

Presents the outcome in an understandable format. Shows 

the prediction result along with additional insights like 

likelihood percentages or recommended next steps. Helps 

users or practitioners understand the diagnostic result 

quickly. 

 

4. PROPOSED SYSTEM 

The proposed system for Chronic Kidney Disease (CKD) 

prediction using deep learning aims to revolutionize the 

early detection and diagnosis of CKD by leveraging 

cutting edge AI technologies to analyze comprehensive 

patient health data, including age, blood pressure, glucose 

levels, serum creatinine, and other medical indicators. By 

employ ing advanced deep learning models like Fully 

Connected Neural Networks (FCNN) and Long Short- 

Term Memory (LSTM) networks, the system identifies 

intricate patterns and relationships in the data that might 

be missed by traditional methods, enabling more accurate 

predictions of CKD risk. The system operates through a 

userfriendly interface, where healthcare professionals can 

input patient information, such as lab results and vital 

signs, and receive real-time predictions of CKD risk, 

which facilitates timely medi cal intervention and 

personalized treatment plans. The system ensures 

compliance with data privacy regulations such as HIPAA 

and GDPR, safeguarding patient information through 

encryption and anonymization. Furthermore, it offers 

continuous learning, al lowing the model to be retrained 
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periodically with new patient data to adapt to evolving 

medical knowledge and trends in CKD progression. The 

system is designed for scalable deployment, whether as 

part of hospital management systems (HMS), electronic 

health 18 records (EHR) platforms, or as a cloud-based 

service, making it accessible to healthcare providers 

worldwide. With its advanced predictive capabilities, this 

AI-driven solution helps improve clinical decision- 

making, reduce healthcare costs by preventing late-stage 

CKD progression, and ultimately enhance patient 

outcomes by enabling early diagno sis and intervention. 

This approach provides a significant improvement over 

traditional methods, offering an efficient, adaptable, and 

cost-effective tool for CKD management, empowering 

healthcare professionals with data-driven insights to 

better manage and treat CKD patients 

 

5. METHODOLOGY 

The methodology for the Chronic Kidney Disease (CKD) 

prediction project encom passes a comprehensive, multi- 

phase approach that integrates data science, deep 

learning, and secure software development practices. 

Initially, a clinical dataset containing key health 

indicators—such as blood pressure, albumin, 

hemoglobin, and serum creatinine—is collected and 

explored to understand data distributions and identify any 

anomalies. Data preprocessing follows, involving the 

handling of missing values through imputation, encoding 

of categorical variables, normaliza tion of numerical 

features, and outlier detection to ensure data quality. The 

refined dataset is then partitioned into training, 

validation, and test subsets to facilitate unbiased model 

evaluation. A deep learning model, typically a multi- 

layered neural network utilizing frameworks like 

TensorFlow or Keras, is constructed with ReLU 

activation functions, dropout layers to mitigate 

overfitting, and a sigmoid output layer for binary 

classification. The model undergoes training with 

techniques such as early stopping, batch processing, and 

hyperparameter tuning to optimize per formance. 

Evaluation metrics—including accuracy, precision, 

recall, F1-score, and ROC-AUC—are employed to assess 

the model’s predictive capabilities. To ensure fairness 

across diverse patient demographics, cross-validation 

techniques and bias detection mechanisms are integrated. 

An interactive user interface is developed using web 

frameworks like Flask or Streamlit, enabling healthcare 

professionals to input patient data, visualize prediction 

results, and export reports. Real-time prediction 

functionalities are facilitated through RESTful APIs, and 

the system is deployed on scalable cloud platforms such 

as AWS or Azure using Docker con tainers for 

portability. Continuous integration and automated testing 

pipelines are established to maintain system reliability 

and manage version control. Robust se curity measures— 

including data encryption, access controls, and 

compliance with regulations like HIPAA and GDPR— 

are implemented to protect sensitive patient information. 

Additionally, comprehensive logging, audit trails, 

multilingual sup port, and thorough documentation are 

maintained to enhance usability, ensure traceability, and 

support future system enhancements. 

 

 

6. RESULTS 
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7. CONCLUSIONS 

In this project, we developed and evaluated a deep 

learning-based model for the prediction of Chronic 

Kidney Disease (CKD) using clinical data derived from 

multiple diagnostic tests. Our approach aimed to leverage 

the power of deep learning to accurately identify patterns 

indicative of CKD, thereby supporting early detection 

and intervention.Through comprehensive 

experimentation and analysis, the model demonstrated 

promising performance in classifying patients based on 

multiple clinical parameters such as blood pressure, 

serum creatinine, albumin levels, and other key 

indicators. The use of multiple tests not only enhanced the 

richness of the input data but also improved the model’s 

diagnostic accuracy and reliability. Overall, the results 

indicate that deep learning can serve as a valuable tool in 

medical diagnostics, particularly for conditions like CKD 

where early detection is critical. Future work can focus 

on improving model generalizability through larger and 

more diverse datasets, as well as exploring integration 

into clinical decision-support systems. 
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