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Abstract— The main objective of this paper is to predict a 

suitable drug for the patient based on his/her side effects. We 

focus on the fact that, the drug should not aggregate the 

patient’s pre suffering side effect. Thus through a hybrid 

machine learning technique, we classify and cluster the drug 

from the data sets and prescribe the patient with a suitable 

drug. The presented approach utilizes the perspective of data 

analytics to investigate the effect of drug distribution in the 

feature space, categorize side effects into several intervals, 

adopt suitable strategies for each interval and construct 

suitable data models accordingly. In this paper, we have 

proposed Support Vector Machine algorithm and K-Means 

clustering to achieve the desired results.  
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I. INTRODUCTION 

Drug side effects are a major health hazard in medical 

industry. We can even say it’s a threat to one’s health. The 

purpose of medicine is to cure the disease. But the drug which 

we take instead causes several side effects which again causes 

many problems in the body. This should be a major concern 

because, the side effects which the drug causes, should not be 

the same which the patient is already suffering from. If so, it 

will get aggregated and will cause severe and adverse reaction 

on the patient. For example, a patient suffers from fever, cold 

and he takes a drug for it. If that particular drug has a side 

effect of cold, the drug cures the fever, but at the same time, 

it will aggregate the cold too. Thus it is not an efficient and 

suitable drug. Thus we propose the idea of first getting all the 

problems which the patient has and then we implement the 

Support Vector Machine classifiers and K-Means clustering 

to the datasets and get the most appropriate drug for the 

patient. By this, it not only cures the patient’s problem, but 

also won’t aggregate the problem which the patient already 

has. 

II. LITERATURE REVIEW 

Data Mining is a process of discovering patterns in large 

datasets and doing certain process such as selection, pre-

processing, transformation and carrying many methodologies 

such as clustering, classification, decision tree analysis to 

acquire the needed conclusions and supports decision 

making. Thus data mining is a knowledge mining from data 

says “Han, Jiawei; Kamber, Micheline, Data Mining: 

concepts and techniques. Morgan Kaufman”[1]. The 

proposed algorithm is Support Vector Machine attempts to 

learn a model from data by finding the hyperplane that 

separates data from different conditions, according to 

“Gaonkar, Bilwaj, Christos”[2]. For clustering we use k 

means which is widely used and it clusters required data 

faster and in an efficient way says, “Philips, Steven J, David 

M: Acceleration of K-Means and Related Clustering 

Algorithms”[3]. 

III. SYSTEM ARCHITECTURE 

 
Fig. 1: System Architecture 

The System Architecture is the conceptual model which 

defines the structure, behavior and lifecycle of the entire 

system. The following are the steps as to how the proposed 

system works: 

1) The Patient sign up to the system and he has complete 

access to the drug details, symptoms and other details 

regarding the medicines which are stored in the database. 

2) The Admin alone has the authority to access the entire 

database, upload datasets & update it. 

3) The patient access the system, enters the disease details 

along with the side effects which he has. 

4) The system with the input obtained filters and classify 

the drugs from the datasets based on Support Vector 

Machine algorithm by using Kernel Trick approach. 

Once the classification is done, the clustering process is 

done by K-Means clustering method. 

5) Once the suitable drug match is found, it is prescribed to 

the patient. 

Thus, the patient is prescribed with the most 

appropriate drug which, not only cures the disease but also 

does not aggregate the side effects which the patient already 

has. 

IV. METHODOLOGY 

A. Proposed System 

Currently there are systems which can get the patient’s 

problem and prescribe them medicines. There is no side effect 

analysis. Thus here, the patients are liable to aggregate the 

problem which they already have. The proposed system gives 

a solution for this major drawback. Here, on comparing the 

side effects of each and every drug with the problem of the 

patient, those drugs can be prevented from getting prescribed 
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so that the side effect won’t aggregate the already existing 

problem of the patient. To achieve this, we use the following 

methodologies which are detailed in this paper. 

B. Datasets Description 

A dataset is a collection of large statistical data. For this 

system, the drug and side effect dataset was obtained from 

Kaggle datasets[10]. It consists of 20 columns and 15,000 

rows. The attributes includes drug name, drug indication, 

product type, manufacturer details, route, brand name, side 

effects, patient reaction etc. From these, we analyze only the 

medical product, side effects and drug indication which are 

sufficient enough for attaining the purpose. This large dataset 

helps in prescribing the most appropriate drug for the patient 

by executing classification and clustering process 

accordingly on the data in it. 

 
Fig. 2: Dataset Sample 

C. Support Vector Machine 

A Support Vector Machine is a Data Mining algorithm. It is 

a discriminative classifier formally defined by separating 

hyperplane. This algorithm outputs an optimal hyperplane 

which categorizes new examples. Given a set of training 

examples, each marked as belonging to one or the other of 

two categories, a SVM training algorithm builds a model that 

assigns new examples to one category or the other, making it 

a non-probabilistic binary linear classifier. A SVM model is 

a representation of the examples as points in space, mapped 

so that the examples of the separate categories are divided by 

a clear gap that is as wide as possible[12]. New examples are 

then mapped into that same space and predicted to belong to 

a category based on which side of the gap they fall. 

To achieve the classification, Kernel approach is 

followed. The data are transformed to a new representational 

space. This transformation describes the data features in a 

more clear structure in comparison with original space, which 

the algorithm can create more accurate predictor in the new 

space[13]. Thus, at first, the disease and side effect details are 

got from the patient. The drug which matches the disease are 

classified into a separate space. The below diagram shows the 

classification of data by Support Vector Machine using 

Kernel Tricks. 

 
Fig. 3: Classification by Support Vector Machine algorithm 

D. K-Means Clustering 

In Data Mining, clustering is a task of grouping a set of 

objects in such a way that objects in the same group are more 

similar to each other than to those in other groups. It is not 

one specific algorithm but is achieved with various other 

algorithm(Support Vector Machine in this case). K-Means 

clustering is a popular type of clustering methodology 

followed in Data Mining. It is a method of vector 

quantization. For this clustering process, there is a parameter 

commonly referred as “k” that specifies the number of 

clusters to detect[11]. Once the classification is done, the 

classified data are clustered and the side effects are compared 

and final drug is prescribed.. The k-means clustering working 

steps for the dataset is as follows, 

1) Pick k random items from the dataset and label them as 

cluster representatives. 

2) Associate each remaining item in the dataset with the 

nearest cluster representative, using a Euclidean distance 

calculated by a similarity function. 

3) Recalculate the new clusters’ representatives. 

4) Repeat Steps 2 and 3 until the clusters do not change. 

The diagrammatic representation of the working of 

K-Means clustering is as follows, 

 
Fig. 4: Clustering by K-Means 

V. CONCLUSIONS 

Thus, in this paper we have proposed the methodology of 

prescribing the drugs to the patients by taking into account, 

the side effects of the patient and analyzing them so that, the 

drug won’t aggregate the disease which the patient already 

has. This will definitely prevent the adverse reactions on the 

patient. We have proposed Support Vector Machine 

Algorithm and by Kernel sets methodology, the classification 

of the drugs from the huge dataset based on the patient query 

can be achieved and the clustering is done by K-Means 

Clustering method to arrive at the most appropriate drug for 

the patient. 
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