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Abstract— Our work predominantly focuses on detecting 

chronic kidney disease using Classification algorithms like 

Naive Bayes and one of the major contribution of this paper 

work is prediction of the stages to which that particular 

patient is subjected ,there are basically 5 stages whose 

calculation is mainly depended on one of the major factor 

GFR - glomerular filtration rate. This GFR - glomerular 

filtration rate is the best test to measure a patient’s level of 

kidney function and determine stage of kidney disease. In 

clinical practice, however, creatinine clearance or estimates 

of creatinine clearance based on the serum creatinine level are 

used to measure GFR. 
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I. INTRODUCTION 

Kidneys are important organs of human body that eradicate 

toxic and unwanted waste from blood causing smooth 

functioning of body organs. CKD is a condition that describes 

loss of kidney function over time making it difficult for them 

to filter poisonous wastes from the body. In the paper we are 

predicting the CKD using data mining techniques like 

naiyebayes algorithm where previous patient’s medical 

records are being referred and compared 

A. Chronic Kidney Disease Prediction using Data Mining 

Techniques 

 Year: 2016 

 Paper: IEEE 

 Objective: Early detection of CKD 

The obtained results showed that Naïve Bayes is the most 

accurate classifier with Accuracy when compared to ANN 

having accuracy. 

 The link of the paper we are referring is 

https://doi.org/10.1109/CONFLUENCE.2016.7508132 

B. Intelligent Systems on the Cloud for the Early Detection 

of Chronic Kidney Disease 

 Year: 2012 

 Paper: IEEE 

 Objective: Early detection of chronic kidney disease 

 Method: back-propagation network (BPN), generalized 

feed forward neural networks (GRNN), and modular 

neural network (MNN) are developed 

 Conclusion: Accuracy achieved with key factors used in 

this paper. BPN- GFNN, MNN 

C. Diagnosis of Kidney Disease using Fuzzy Expert System 

 Year: 2014 

 Paper: IEEE 

 Objective: the healthiness of kidney is measured in the 

range of 0 to 10. 

 Method: fuzzy rule-based inference method, where we 

apply the Mamdani approach for fuzzification and 

defuzzification. 

 In all the above mentioned paper there has never 

been prediction of stages of CKD, We have considered the 

factors like secresuncreatinie, albumin, RBC count etc. 

 Serum creatinine varies with age, gender and body 

size based on that we have calculated the GFR. Which gives 

the stages of CKD in person. 

 
Table 1: Average Measured GFR by Age in People without 

CKD 

 The present lifestyle of people, working 

environment and diet have given rise to many diseases, one 

of which includes chronic kidney disease. Chronic Kidney 

disease (CKD) is prevailing nowadays and has become a 

global health issue which must be timely detected and 

diagnosed. Large amount of complex data is being generated 

by healthcare industry about patients, diseases, hospitals, 

medical equipments, claims, treatment cost etc. that requires 

processing and analysis for knowledge extraction. 

 Data mining comes up with a set of tools and 

techniques which when applied to this processed data, 

provides knowledge to healthcare professionals for making 

appropriate decisions & enhancing the performance of patient 

management tasks. Patients with similar health issues can be 

grouped together and effective treatment plans could be 

suggested based on patient’s history, physical examination, 

diagnosis and previous treatment patterns. Later in paper will 

be explained about working of project. 

II. SYSTEM REQUIREMENTS & SPECIFICATION 

A. Hardware & Software Requirements 

1) Software Requirement 

Layer 
Technology 

Used 

Technolog

y 
Vendor 

Presentation 

Layer 

ASP.NET 4.0 

(Visual Studio 

2010) 

Microsoft. 

NET 

Microso

ft 

Business 

Layer 

(language 

used) 

C#.NET 
Microsoft. 

NET 

Microso

ft 

Database 
MS Access/SQL 

Server 
  

Data 

Access 
ADO.NET 

Microsoft. 

NET 

Microso

ft 

Other 

Technologi

es 

HTML,CSS,JAV

A 

SCRIPT,AJAX 

  

Table 2: Recommended Requirements 
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B. High Level Specifications 

 Minimum of 2GB RAM 

 Pentium IV or higher 

 Minimum of 40GB HARD DISK 

 Standard PC configuration to carryout challenging 

computing. 

C. Low Level Specifications 

The HTTP protocol will be used to facilitate communications 

between the client and server. 

D. Functional Requirements 

 Admin, Doctor, Receptionist and Patients gets login to 

the application by inputting login id and password. 

 Doctor is the one who specifies the new patient 24 

constraints and system will predict the output. 

 Receptionists registers the patients. 

 Receptionists manages the dataset required for CKD 

prediction. 

 Patient can access to the disease details and treatment 

details. 

III. METHODOLOGY 

 
Fig. 1: 

In our paper we are taking the clinical data set from the UCI 

machine learning repository we are considering 400 data sets 

for analysis.24 attributes will be considered as the 

Contributing factors for CKD. The numeric attributes 

considered are age, blood pressure, Blood glucose random, 

blood urea, serum creatinine, sodium, potassium, 

hemoglobin, packed cell volume, WBC count, RBC count the 

nominal attributes include specific gravity, albumin, sugar, 

RBC, pus cell, pus cell clumps, bacteria, hypertension, 

diabetes mellitus ,coronary heart disease, appetite, pedal 

edema, anemia. 

 Test data is the data of the patient who need to be 

analyzed to check whether the person is affected by CKD or 

not. After preprocessing we obtain the 24 attributes then 

classification technique naïve bayes is applied to each of the 

attribute considering both test data and clinical data of the old 

patients after analysis and calculation disease is predicted. 

A. Modules of the Project 

1) Admin has the following Modules; 

 Login Module 

 Add Doctors and Receptionists 

 Set Id and Password of Staffs 

 Add Diseases Types – dataset (chronic kidney disease) 

 Add Diseases – dataset (subtypes -stages) 

 Add Constraints [types and values] – [dataset] 

 Old Patient Dataset 

2) Receptionist has the following Modules; 

 Login Module 

 Old Patient Dataset 

 Patient Registration 

 Manage Patients History 

3) Doctor has the following Modules; 

 Login Module 

 Upload Patient Data (New patient) 

 Chronic Kidney Disease Prediction Module [New patient 

– Navie Bayes Algorithm] 

 Stage Prediction (GFR) 

 Upload Treatment Details 

 View Patients History 

IV. SYSTEM ARCHITECTURE DIAGRAM 

 
Fig. 2: 

A. Sequence Diagram 

A sequence diagram in Unified Modeling Language (UML) 

is a kind of interaction diagram that shows how processes 

operate with one another and in what order. 
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Fig. 3: 

V. PROCEDURE 

1) Step 1: Scan the dataset (storage servers) retrieval of 

required data for mining from the servers such as 

database, cloud, excel sheet etc. 

2) Step 2: Calculate the probability of each attribute value. 

[n, n_c, m, p]Here for each attribute we calculate the 

probability of occurrence using the following formula. 

(mentioned in the next step). 

For each class (disease) we should apply the formulae. 

3) Step 3:Naïve bayes algorithm formula 

P = n_c+(m*p)]/(n+m) 

Where P is the probability n is the number of patients in the 

data set having particular attribute in the test patient attribute 

range n_c is the number of patients in the data set having 

particular attribute in the test patient attribute range having 

CKD or not m is the total number of attribute considered 

p=0.5 it is the probability of both CKDor not CKD 

 The formula is applied for each of the 24 attributes 

once for getting the probability of the patient having CKD 

and again for the probability that the patient does not have 

CKD. 

 If the person is affected by CKD then Glomerular 

filtration rate formula is applied to find the stage of the patient 

Sample ExampleAttributes (Constraints) – S, S2, S3 [m=3] 

Subject (Disease) – CKD, NOT CKD [p=1/2=0.5] 

A. Training Dataset 

Patient 

Name 
S1(X,Y,Z) 

S2 

(A,B,C) 

S3 

(P,Q,R) 

Disease 

(subject) 

Anil X A P CKD 

Ajay X B Q CKD 

Arun Y B P 
NOT 

CKD 

Table 3: 

Here x, y, z, p, q, r are constraint’s (age, rbc, creatinineetc) 

This table shows people having CKD with their constraints 

and with people not having CKD... based on these values and 

above nayesbayes algorithm we calculate CKD. 

 New Patient data – Patient Constraints (S1 -X, S2-

A, S3-R) Disease – CKD / NOT CKD 

P= [n_c + (m*p)]/(n+m) 

CKD NOT CKD 

X 

P=[n_c + (m*p)]/(n+m) 

n=2, n_c=2,m=3,p=0.5 

X 

P=[n_c + (m*p)]/(n+m) 

n=2, n_c=0,m=3,p=0.5 

p=[2+(3*0.5)]/(2+3) 

p=0.7 

p=[0+(3*0.5)]/(2+3) 

p=0.3 

 

P=[n_c + (m*p)]/(n+m) 

n=2, n_c=2,m=3,p=0.5 

p=[2+(3*0.5)]/(2+3) 

p=0.7 

 

P=[n_c + (m*p)]/(n+m) 

n=2, n_c=2,m=3,p=0.5 

p=[2+(3*0.5)]/(2+3) 

p=0.3 

R 

P=[n_c + (m*p)]/(n+m) 

n=2, n_c=1,m=3,p=0.5 

p=[1+(3*0.5)]/(2+3) 

p=0.5 

R 

P=[n_c + (m*p)]/(n+m) 

n=2, n_c=1,m=3,p=0.5 

p=[1+(3*0.5)]/(2+3) 

p=0.5 

Table 4: 

CKD – 0.7 * 0.7 * 0.5 * 0.5 (p) NOT CKD – 0.3 * 0.3 * 0.5 

* 0.5 (p) 

=0.1225 =0.0225 

Since CKD > NOT CKD so this new patient is classified to 

CKD 

B. Glomerular Filtration Rate 

The functioning of kidney is based on the level of creatinine 

in blood. Creatinine is waste produced by breakdown of 

muscles, which kidney filters out. GFR is rate at which the 

kidneys filter toxins from blood. GFR varies with age, sex 

and body size, many CKD patients are on cholesterol 

medication .GFR it declines with age. Based on the values 

calculated by GFR the stages of CKD are predicted. 

A*(scr/B)^C*(0.993)^age 

Where scr is the serum creatinine 

1) For Female 

 
2) For Male 

 
3) Example 

 

Stages 
Estimated 

GFR 
Evaluation plan 

1 GE90 Slow progress 

2 60-89 Estimate progress 

3 30-59 
Evaluate and treat 

complication 

4 15-29 Prepare for dialysis 

5 LE15 Consider dialysis 

Table 5: 
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Fig. 4: Front Page of Our Project (Asp.Net).Which is Home 

for All Actors 

 
Fig. 5: The Doctor Logs In and Updates Patients Details to 

Predict the Disease 

VI. CONCLUSION 

In the paper we have predicted the chronic kidney disease 

using naïve bayes algorithm and the stage is predicted using 

glomerular filtration rate. In this research study, some of the 

factors considered were age, diabetes, blood pressure, RBC 

count etc. 

VII. FUTURE ENHANCEMENT 

As future enhancement climatic conditions, food type, water, 

surrounding environment, any additional attribute found 

contributing to CKD can be considered. Additional clinical 

data set can be used to improve accuracy. Study can be 

extended using other classifiers like KNN, fuzzy expert 

system etc. 
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