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Abstract: 
A healthy nation is a wealthy nation.Healthcare is important to the society because many people 
suffer with various diseases. The ageing population, increase in types of disease and costs for 
medical treatment are a major concern worldwide.Among the many diseases, cancer is a disease 
which is found in many patients, the diagnosis and treatment is also expensive. These problems 
give importance to devising smarter methods to diagnose the disease.Big data analytics is a 
major area in which large volumes of patient records are stored,processed analysed and 
healthcare solution are provided.Big data Technology has given new path towards the world. 
With reference to cancer, there are many types of cancerslikeLung,Breast,liver, Skin, bladder, 
kidney, pancreatic, prostate, ovarian, colon and rectal etc,.Major diagnosis includes diagnosis 
and based on that diagnosis from multiple patients to decide on a cost effective and efficient 
treatment methodology.Major challenges in big data analytics include the structure of the data 
and irregularity and sparse nature of data.This paper presentsApplications of Big Data in health 
care and literature review has been done to study various Machine Learning Algorithms 
implemented and the tools used for the classification, identification and treatment ofCancer 
patients. 
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1. INTRODUCTION 

What is Big data? 

Big data is defined in various forms by different authors.It is basically deriving a concrete 
solution from large amount of data captured via different sources.One of the popular definitions 
submitted to the U.S congress in 2012 states big data as large volumes of high velocity,complex 
and variable data which needs advanced techniques to capture,store,distribute,manage and 
analyze information.[1].Big data is also defined as a way of finding new insights into some 
existing data,to analyze and get the unknown facts. The data is captured from various 
sources,stored,managed,analyzed, visualized and the information is delivered for decision 
making.More confident and efficient decision making in big data analytics needs high data 
accuracy 

Characteristics of Information 

The data differs in size,speed,complexity which mandates devising new algorithms and hardware 
to process and visualize the data to develop smarter systems.Volume, Variety, 
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Velocity,veracity,variability and volume are the six major characteristics of data collected for 
analysis.Volume,Variety and Velocity are the three characteristics which many researchers have 
discussed extensively[2][3]. 

Volume notifies the rich volume of data produced the organization.These numerous amount of 
data challenges data storage and analysis .These days the amount of data produced occurs in 
terabytes(1012 bytes), Petabytes(1015bytes ) or Exabytes(1018 bytes).The data is likely to increase 
to Zettabytes(10 21bytes) and Yotta bytes(1024 bytes). 

Variety denotes the different types of data in healthcare namely organized,unorganized or semi 
organized data[4].Laboratory data,clinical data,sensor data and data acquired from relational 
databases are categorized as organized data.Data stored in XML format is categorized as semi 
organized data [5].Data with no precise design such as manual images,X-rays,other medical 
images,patient discharge summaries,measured signals,healthcare data from social media and 
mobile phones are said to be unorganized data.Nearly 90 percent of the data for data analytics is 
in the form of unorganized data. 

Velocity refers to the rate at which the data is generated and to be handled[6].The data generated 
can either be in batch or realtime. 

Benefits of Big data in Healthcare Sector 

Store huge volume of Patient Details: The large volumes of patient details are stored in the data 
base and useful for analysis. The healthcare concerns can provide treatment at reduced costs.  

Advanced Patient Care:Patients can be given advanced care with digital medical records 
collected from medical lab test,clinical data,diagnosis and medical conditions. 

Finding solution to cure diseases:A particular brand of medicine may come out to be successful 
for one patient who may not work for some other.It is not possible to test for all genomes.In such 
situations the data collected for big data analytics will be of major help. 

Improve operational efficiency:Medication errors can be reduced by reducing readmissions and 
the patients may be saved from spending lot of money for medication purposes.  

2. CANCER AND BIG DATA ANALYTICS 

There are uncountable types of data that is collected for biosciences.Cancer research is an area 
that is attaining predominant advantage due to big data analytics. Numerous early deaths in the 
world occur due to cancer.Since every type of cancer has a unique characteristic diagnosing the 
cause is difficult and the disease outcome varies from one patient to other. 

Due to the analysis of large volumes of data it is possible to find an innovative mechanism to 
treat cancer,predict the prognosis of the disease etc.Companies have even gone to the extent of 
introducing genome sequencing.exome sequencing and single cell transcriptome analysis that 
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will quickly indicate cancer prone genes in the DNA, mRNA and polypeptide chains 
respectively.The availability of large amount of data in cancer related databases are serving to 
produce marker genes that helps in identifying oncogene monitoring and drug discovery. 

Interdisciplinary researchers are using artificial intelligence to scan,interact and make decisions 
from huge amount of data.Some of the active research in data analytics in cancer include 
machine learning methods to select feature of gene profiles,predicting cancer,designing of new 
drugs,QSAR study of anticancer drugs etc,. Cancer diagnosis at molecular level is made possible 
by gene expression profiles and hence it is possible to go for personalized medicine.In this 
method from a pool of innumerable number of genes a minimum number of gene samples to 
make an efficient model.In this method set of genes that best discriminate biological samples of 
different types is used for feature selection[10]. 

Literature Review 

Qiang Su, Yina Wang, Xiaobing Jiang, FuxueChen,Wen-cong Lu, in the paper titled “A cancer 
Gene Selection Algorithm based on K-S Test and CFS” introduced a selection algorithm based 
on aggregating Support Vector Machines (SVM) on eight random subspaces of gene expression 
profiles. Support Vector Machine (SVM) and Relevance Vector Machine (RVM) are best ways 
to classify breast cancer dataset because the clinical data set of cancer is very huge. Their 
method provided a tool for the high dimension and small sample selection that may lead to 
overfitting and huge computing pressure [10]. 

In the paper on “Prediction and analysis of Key genes in Glioblastoma based on Bioinformatics” 
by Hao Long, ChaofengLiang, Luxiong Fang, uses a network of differentially expressed genes to 
study the occurrence and development of glioma which is the most malignant brain tumor in 
humans [11]. 

EGFR stands for Epithelial Growth Factor Receptor which is a protein that is present in both 
normal cells and cancer cells. Research is on for the development of EGFR inhibitors [12]. 

“An ensemble Correlation based gene selection algorithm for cancer classification with gene 
expression data” by YongjunPiao, MinghaoPiao, Kiejung Park, Keun Ho Ryu, speaks about an 
idea of selecting a subset of genes to differentiate the cancer genes using correlation based 
feature selection algorithm to select the genes [13]. 

Bing Niu, Peter B.Harrington, Guozheng, in the paper titled “Analysis and Modelling for Big 
data in cancer Research” used Elastic Net Partial Least Square algorithm.They built a model for 
herb Radix Astragali extracts on the basis of chemical finger printing profiles.Through this 
prediction platform bioactivity related chemical components of the herb that is helpful to 
discover potential novel drugs were identified.[14]. 
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Breast cancer is one of the top cancers that occur in woman.It is the second main leading reason 
for death of woman in U.S and Asia.If this disease is identified at an early stage then it can be 
cured.This can be done by big data analytics.A set of authors used k-nearest neighbor algorithm 
to find classification accuracy to implement on Rtool.[15] 

One of the challenges in big data analysis is that even if there are a huge amount of data 
collected from Electronic health records processing of the huge volumes of data to go for a 
decision is complex.The main difficulty in existing methods is the need for synonyms or 
ontology dictionaries that is presently available in English only.So a group of authors proposed a 
Natural Language Processing (NLP) based algorithm to process and structure the EHRs.[16] 

There are other challenges in big data in cancer in terms of data protection,collection and sharing 
of health data and data usage [15]. Issues such as privacy, security, standards and governance are 
to be researched [16]. 

Big data analytics with the use of sophisticated technologies has the potential to transform the 
data repositories and make informed decisions. Information such as nanoparticulatecancer-
starvation therapy on cancer treatment could also be incorporated in big data to provide an 
overview and best treatment for cancer especially when nanotechnology is important in drug 
delivery in cancer treatment. 

In breast cancer, the big data driven genomics has generated numerous “cancer signatures” 
which are being adopted into standard practice [22] such as the 
OncoTypeDX  andMammaprint.The “big data” analytics has also been used recently to predict 
if a patient is suffering from aggressive triple-negative breast cancer, slower-moving cancers 
or non-cancerous lesions with 95 percent accuracy. 

Many research organizations rely on genomic data for cancer detection and treatment. In this 
methodology human genomes are analysed to find the root cause of the occurrence of the 
malignancy through DNA.But research institutions that adopt this methodology has to deal with 
huge pairs of genes and when the data is sampled there is a need to process many trillion bytes of 
data from the big data database.Hence they adapted data reduction methods to data analytics. 
This data reduction method leads to loss of information.The researchers were not able to figure 
out which particular set of data is not essential for data analytics. Researchers wanted a way to 
analyse the data sets of many patients simultaneously.A scalable cluster server that uses genomic 
data to do parallel processing was modeled to analyse the datasets of multiple patients 
simultaneously.In this model the number of steps needed to process the data was reduced and 
hence the problem of degradation of data was not very influential. [20] 

Prostate cancer is the most widely occurring type of cancer in men around the 
world.Conservative MRI is a method to define the presence and extent of cancer.For Prostate 
cancer therapy segmentation of MRI images is done to analyse the accurate location of the 
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malignancy.Some researchers suggested non invasive detection and staging as invasive detection 
will be very painful [17]. 

In prostate cancer research the volume of the prostrate malignancy is calculated and it is 
provided to the Support vector machine classifier with a set of 30 MRI images.The researchers 
used the data obtained from patients at different stages of cancer at varying age groups.Cloud 
computing was used to store data in clusters and Map reduce method is used for compression of 
data.The MapReduce technique consists of two stages namely Map and 
Reduce.Searching,Sorting and filtering of the provided data set is done in the Map stage and the 
summary of the operations in Map stage is done by the Reduce operation [17]. 

Lung cancer is a heterogeneous disease, with characteristics that differ between patients and 
even among regions of the same tumor. One of the main challenges of precision medicine is the 
integration and analysis of clinical data. Electronic Health Records (EHR) are comprised of 
clinical notes and medical reports written in free text containing information from each patient 
that remains stored in the EHR system unused. In one methodology clinical data from 706 
patients diagnosed with lung cancer from 2012 to 2017 and treated at the Medical Oncology 
Department at Puerta de Hierro University Hospital was obtained. A total of 7,146 clinical 
reports and 171,878 clinical notes were analyzed, post-anonymization. A framework built on top 
of Apache UIMA, which analyses large volumes of unstructured information and ingests the text 
provided by the hospital and performs Natural Language Processing tasks to structure the 
information and allows performing complex queries and retrieve new knowledge is built. A 
descriptive analysis of the population and Kaplan Meier tests were performed. Initial subsets 
of variables were analyzed and survival curves were obtained. Long survivors were considered 
those patients still alive after two years since diagnosis.Correlation was observed between 
presence of risk factors, such as dyslipidemia, high blood pressure, smoking habit and COPD, 
and significant decrease in survival. Survival in females was significantly higher than in males, 
despite the smoking habit, stage and comorbidities; the age of diagnosis in all stages was 
predominantly 55-65 years old.  

It is concluded that this process is capable of processing large amounts of data (thousands of 
reports from hundred of patients) and provide a unified knowledge base with all the information 
from the patients. It is believed that with this information, physicians will be able not only to 
retrieve complex information about their patients but also create predictive models that will lead 
to a personalized medicine approach. [21] 

“Data Meter –German Research Center” developed a pilot project using data collected from 
many different cancer centers to develop a model for predictive analysis.They used all different 
datasets namely genomic profiles,tumor samples,patient treatment histories, imaging details 
etc.They developed a model by name ConSoRewhich uses diverse data from multiple French 
Cancer institute and provides a meaning full diagnosis.[20] 
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The report published by National cancer Institute of USA  brings to notice that in India 27 % of 
Women diagnosed with cancer are suffering from breast cancer and 50% of these patients are not 
able to survive due to very expensive medical expenses.Biopsy is one of the major diagnosis 
methods for breast cancer.Researchers have used these data sets such as the biopsy reports and 
cell behavior and used machine learning approaches such as Support Vector 
Machine(SVM)and Relevance Vector Machine(RVM)to have useful impact on pattern 
classification and useful for diagnosis and prognosis of cancer.Since the data sets will be very 
large in size a popular pattern extraction technique namely Map reduce is employed to extract 
patterns for decision making.[19] 

3. CONCLUSION 

In this paper we have made an understanding of big data analytics,characteristics and the 
different types of data,need for big data analytics in healthcare. We made an extensive survey of 
various Machine Learning Algorithms implemented on different types of cancer datasets for 
diagnosis and treatmentof cancer patients. 
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