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ABSTRACT 

Objective: The objective of this research is to predict Leukemia at the earlier stage of the 

disease. 

Methods: Leukemia is the cancer that arises from the blood or the bone marrow. It is 

common to all the ages of the people. Leukemia shows the various common symptoms which 

is common to the other people. The doctors can easily prognosis the leukemia, when they 

found the combination of the common symptoms in the patient. Using mathematics we can 

also create the system to prognosis of leukemia by using the probability. In the case of 

leukemia, the patient has got many common symptoms.  The joint probability is used to find 

the combination of common symptoms in the patient. By using this joint condition 

probability we can take decision using a classification called as Naïve Baye’s Classification 

method. It is used us to easily prognosis of leukemia without the help of the doctor.  

Results: For the dataset we considered various parameters and the joint probability is 

calculated. The result of the probability indicates the chances for a patient to get leukemia or 

not, which means higher the value less probability of getting leukemia, and vice versa. 
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INTRODUCTION 

In the human body, the blood cells are produced by the bone marrow which is inside the 

bone. Mostly the largest bone in the human body such as hip bone and femur produces the 

blood cells. The bone marrow produces more than 200 billion blood cells every day. There 

are two type of bone marrow. They are yellow bone marrow and red bone marrow which is 

shown in Figure 1. The red bone marrow produces the blood cells which are three types; they 

are red blood cells, white blood cells and platelets. The red blood cells only transport oxygen 

throughout the body. The White blood cells (WBC) help fight against the infection and 

diseases. It includes lymphocytes and myeloid cells. Platelets aid with clotting after injury.  

At the time of producing the blood cells, sometimes the bone marrow may produce the 

immature blood cells in it. The DNA of the immature white blood cells sometimes gets 

affected. The affected white blood cells begin to grow and divide continuously. Usually the 

blood cells have their own life time. But the affected blood cells do not die like the normal 

blood cells. So the white blood cells grow and divide rapidly which makes the over 

population of them. The nature of the WBC is fighting with infection and diseases. Because 

of overpopulation WBC, the red blood cells and platelets are destroyed by them [1]. This 

condition is called Leukemia or blood cancer.  

The leukemia shows various symptoms in the body because of their defense nature. The 

continuous fighting of the blood cells leads the raise of the temperature and smear. The blood 

count will rapidly down or rise. Insufficient supply of oxygen makes the bone and the joint 

weak. Since the count of WBC is raised, the platelets count will reduce which leads the low 

clotting of blood [2].  In the next section we have discussed about the symptoms and how is it 

used to identify Leukemia.  
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Fig.1: Anatomy of bone 

RELATED WORK 

Leukemia is the blood cancer or bone marrow cancer which shows various symptoms such as 

pain in the bones or joints, swollen lymph nodes that usually don't hurt, fevers or night 

sweats, feeling weak or tired, bleeding and bruising easily, frequent infections, discomfort or 

swelling in the abdomen, weight loss or loss of appetite as shown in Figure2. The symptoms 

discussed above are physical symptoms which can be noticed by the changes in our body [3]. 

But the other problem in the body is vast blood count reduction, blasts rate which is known as 

lymphoblast, respiratory problem and frequent rising of temperature.  

 

 

 

 

 

Fig.2: Common symptoms of Leukemia 
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In Figure2 we have shown the symptoms for the prognosis of leukemia without the help of 

the doctor. The average temperature of the human body is 97.7–99.5 °F. The body 

temperature should not go below or above the above average temperature frequently in a 

week. If the fever comes frequently, the body temperature should be monitored. The spleen 

and liver size should not exceed 11cm and 15 cm respectively for adults and 3cm and 5 cm 

for children.  

Table 1: Average rate of blood cells 

 Red Cells 

per 

microlitre of 

blood 

White Cells 

per 

microlitre of 

blood 

Platelets per 

mircolitre of 

blood 

Haemotocrit 

% of blood 

composed of 

red cells 

Hemoglobin 

grams per 

deciliter 

(g/dL) 

Men 4.7 to 6.1 

million 

5000 to 

10000 

150000  to 

400000 

42 to 52 14 to 18 

Women 4.2 to 

5.4million 

4500 to 

11000 

150000 to 

400000 

37 to 47 12 to 16 

Children 4.0  to 5.5 

million 

5000 to 

10000 

150000 to 

400000 

32 to 44 9.5 to 15.5 

                    

The average rate of blood cells in the human beings is shown in the Table1. Once the count is 

reduced, we have the great chance of having anemia, which is also the symptom of leukemia.  

The BMI (Body Mass Index) should also be monitored . For adults 20 years andbove is 

shown in the Table2. 

Table 2: Average BMI for adults 

BMI Range Status 

18.5 Under weight 

18.5 to 24.9 Healthy 

25 to 29.9 Over weight 

30 and above Obese 

The average BMI rate for kids is shown in Table 3.  All these factors are to be considered 

before the prognosis of leukemia for the patient. With the above information about the 
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patients it is easier to diagnose leukemia by using our proposed system which is discussed in 

the following section. 

Table 3: Average BMI for child 

Weight Status Category Percentile Range 

Underweight Less than the 5th percentile 

Normal or Healthy Weight 5th percentile to less than the 85th 

percentile 

Overweight 85th to less than the 95th percentile 

Obese Equal to or greater than the 95th 

percentile 

 

A new document clustering scheme with fuzzy ontology based genetic clustering is projected. 

posed. This research increases the accuracy to a large extent and the clustering time is greatly 

reduced [7,8]. 

 

PROPOSED SYSTEM 

In our proposed system, we have to consider all the testing parameters for the correct 

prognosis of Leukemia. Many parameters have to be considered to take decision about the 

disease. In mathematics we have probability to find the fault in the test results. In table 1 we 

have shown the blood cells count for healthy body. From these values, we find the possibility 

of getting diseases from the count. In the case of blood counts, when it is increased above the 

optimal count it leads to death. So we consider the following probabilities to choose the  

blood counts that are not healthy in equation (1) where m and n is the maximum and 

minimum range for the optimistic blood cells count  for normal person and ∞ is the maximum 

range that high possibilities of diseases[4].  

              (1) 
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The probability for temperature (t) of the body is using the equation (2) to determine the 

normal or abnormal temperature. The probability for normal size of the spleen(s) and (l) is 

calculated by using the equation (3) and (4) respectively [5]. The probability of healthy and 

abnormal BMI is calculated by the equation (5) to find the lost of weight in the body. 

                                             (2) 

                  (3) 

                   (4) 

                           (5)               

After the probabilities of parameters are determined, we have to combine all the 

parameters to find the possibilities of the patient having cancer. The probabilities of the 

different parameters can be combined using joint distribution and the possibility is found out 

by using Naïve Bayes classification [6]. It is the method to combine all the parameters against 

the class to determine the disease of the patient in the equation (6) where X is the 

combination of k 𝑥 parameters such as size of the liver, spleen, blood count, BMI and 

temperature etc.,. Cj is the class to determine the status of the disease.  

In our work we have considered six parameters to find the possibilities of having 

leukemia. Likewise we can consider all the parameters which are all required to analyse the 

possibilities of leukemia. In the results section we have shown the probabilities for the dataset 

we considered. 

                                    (6) 
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RESULTS 

 We have considered only six parameters which is used by the doctors to prognosis of 

leukemia and take decision to take the bone marrow test. In Figure3 we considered six 

parameters such as temp, smear, blood count, BMI, spleen, liver and possibilities of having 

leukemia. For our dataset we got the probabilities as 1, 1, 0.95, 0.85,1,1 and 0,0,0.1,0.3,0,0 . 

The total probability is 5.8 and 0.4. The higher the value the chances for getting leukemia is 

less whereas the lower value indicates higher possibilities for the patient to get leukemia.  

                   

Fig. 3: Parameters considered for prognosis of Leukemia 

 Apart from these six parameters we can also consider other parameters such as night 

sweating, pain in the bone, feeling tired and swollen abdomen for better prediction and 

identifying its subtypes.  

CONCLUSION 

 In our work, we have considered the medical tests and results as parameters for 

finding the probabilities or chances for the prognosis of leukemia. As per the results we can 

easily diagnose leukemia. Our work considers the initial stage of the leukemia and its 

prognosis method. In future we can use many other parameters also to predict and identify 

types of leukemia such as Chronic and Acute and their subtypes myelogenous and 
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lymphoblastic leukemia.  So that it will be easier to predict the survival probability of patients 

and will help doctors to give better treatment. 
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