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Implementation of electronic health record (EHR) systems continues to expand in hospitals to store huge amount of data. 

Transforming this huge clinical data or ‘big data’ into knowledge to improve patient care has been the goal of biomedical 

informatics professionals for many decades. These extracted data sets can be modelled and used for many big data applications. 

We have used big data, in the context of EHR systems and extracted this data for secondary applications like prediction and 

prognosis of diseases. Medical reports or unstructured data were parsed from the PDF, DOC and image files. Here, we have tried 

to develop an automated data extraction method, which depends on python programming language and uses regular 

expressions to grab patterns in the data. 
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I.INTRODUCTION 

 With the use of health management systems (HMS) 

and electronic health records (EHR) in the biomedical 

field, enormous amount of informative and 

unstructured data sets are generated. Biomedical 

scientists are facing the challenges of managing massive 

amounts of this clinical data. This huge size of electronic 

data or 'big data' cannot be managed efficiently by 

traditional methods. Various technologies are being 

developed for data extraction from EHR, using simple 

pattern matching to complete processing methods 

based on symbolic information and rules based on 

statistical methods and advanced machine learning 

[1-5]. Based on these techniques various data 

Information extraction models have been developed, 

explored and analyzed further [6-11]. Major drawbacks 

of these developed systems consist of cater to one 

specific type of clinical or biomedical data. Therefore, 

there is a need to design and develop a comprehensive 

system that caters to diverse kinds of users through 

different kinds of access modes, while maintaining 

patients' data consistency and privacy.  

The technology of information extraction has advanced 

significantly and applied widely in the biomedical field. 

Thus, coupled with the application of big data analytic 

techniques, there are many ways in which this goal can 

be achieved. Recently, advanced machine learning 

techniques are being used to manage this data and 
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support automated systems to enable secondary use of 

EHRs for clinical and translational research. One critical 

step involved in this is the information extraction (IE) 

task, which automatically extracts and encodes clinical 

information from text to tables or data frames. Various 

techniques based on some levels of text extraction, text 

mining  or natural language processing (NLP) includes 

basic python processing to convert the character stream 

into a sequence of lexical items (words, phrases, and 

syntactic markers). Like NLP, regular expression or 

Regex can be effectively used to describe strings of 

characters (words or phrases or any arbitrary text). 

Here, with the application of regex, we have designed a 

script using python regex which extracts clinical data 

from EHR by using specific words/patterns/functions. 

Further, we also tried to build a simple universal model 

for extraction of clinical data from EHR with all desired 

information.  

 

II. METHODOLOGY 

 Study Records 

Cancer patient’s electronic health record files were 

obtained from Bhagwan Mahavir Cancer Hospital and 

Research Centre, Jaipur, Rajasthan, India. Identifying 

informations of the patient were removed from each 

record and informations like case number, age, sex, 

nature of material, gross and microscopic features were 

extracted. 

  Work Description 

In the initial step we input the target medical file 

containing 15 cases. A parser was written to extract 

specific information by using regular expressions. A 

textract module was used in reading the docx file. It was 

then routed the filename provided into the appropriate 

parser and returned the whole file into a byte-string 

encoded. 

We have used a regular expression for extracting 

information from raw data. Regular expressions 

provided a flexible and concise means to match strings 

of text. Afterwards extraction of information like case 

number, age, sex, nature of study material, gross and 

microscopic clinical features of cancer patients was 

carried out. Patterns/matched objects were searched by 

findall functions returning a list of matched patterns as 

output. This whole information was then split 

according to the words or patterns provided by the 

return list of matched patterns.  To substitute the 

pattern provided in the particular data as data mining 

tasks were classified to descriptive and predictive data 

mining. The workflow demonstrates the structured 

illustration of the work done (Fig 1). 

 

 
Figure: 1 Structural representation of the work done (a 

step by step guide). 

 

III. RESULT AND DISCUSSION 

In the present study, we have introduced an automated 

information extraction and presentation system that is 

designed to extract structured clinical information of the 

patient from EHR. The Implementation of regex 

expression algorithms under a new approach of 

extracting out clinical data/information from EHR took 

a lesser time period than traditional methods 

supporting it as an efficient way of time saving 

approach. The huge amount of clinical data and 

matched patterns of the patients from EHR was 

successfully extracted and converted to excel as shown 

in Figure-2. 

Present study broadly worked on structured data 

normalizer, unstructured data extractor, and 

unstructured data classifier. Sensitivity of the algorithm 

was found to be 95% with 96% of specificity with 

structured data. However, the precision value comes 
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out to be 86%. Whereas, with unstructured data 

sensitivity was 85%. Another similar big data extraction 

study was carried out by Boytcheva, S et. al., [12] from 

outpatient care information of 100 million patients to 

evaluate diabetic compensation. The extracted 

information was stored in a structured format. Total 

number of two cycles were involved during the 

extraction and the extracted outcome were about 

38,300,000 with a precise value of 92% and recall value 

of 98%.  Jonnagaddala, J., et al., [13] reported the utility 

of extracted data as an alternative for identification of 

specific heart disease patterns and risk assessment.  

Result showed an overall score of 83% precision which 

was found to be less than our structured data extraction 

approach. Additionally, the time attribute was found to 

evaluate diabetes and hypertension efficiently at 92% 

and 93% respectively. 

 

IV. CONCLUSION 

Considering all the applications of text mining and 

extraction of critical information from EHRs further 

significant studies can be performed and health related 

risks can be assessed. But, lack of easy and efficient IE 

methods, information stored in EHR are not being 

utilized for secondary use. Methods based on NLP and 

Machine Learning tend to perform better in this area but 

more experience is required to use them. In the present 

study we have developed an easy to use machine 

learning algorithm to extract clinical data from EHR and 

tried to provide potential solutions to bridge this gap. 

 
Figure: 2 Extracted information on excel sheet: 

collective data of more than 38,000 patients into an 

accessible data format. 
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