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ABSTRACT 

Automatic monitoring of Adverse Drug 

reactions caused by medication is a 

challenging research problem, receiving 

significant attention from medical 

informatics community. Many patients use 

 social media to share and post their health 

related reviews. It attracts users interested in 

health. So, they use various health related 

forums such as DailyStrength, MedHelp, to 

discuss about experiences related to health, 

including drug prescription, treatments and 

side effects. Emerging of these platforms 

and availability of data in abundance help 

the researchers to monitor ADR in recent 

times. A large number of social media-based 

surveillance system has been developed and 

implemented globally over the last decade. 

In this paper, we present a methodological 

review towards the usage of NLP techniques 

to mine drugs and ADR reactions. 

Keywords:Adverse drug Reaction, Natural 

language processing,Pharmacovigilance, 

Social media. 

1.INTRODUCTION 

Adverse Drug reactions (ADRs) are caused 

by harmful reactions on medication. 

Pharmacovigilance is referred as detection, 

assessment of adverse effects based on 

prescription of drugs. Its primary focus is 

Adverse Drug Reaction (ADR). ADR can be 

detected from drug in pre-marketing clinical 

trials and post-marketing observation. 

During pre-marketing clinical trials, the 

safety and efficiency of drug are tested. 

Some ADR’s will be exposed during 

specific conditions like continuing use, used 

in addition to other drugs or used with 

patients who has other morbidities, children 

or pregnant woman.   

The surveillance is dependent on 

spontaneous reporting systems (SRS). The 

major problem with SRS is reporting about 

the effect voluntarily. A survey conducted in 

2006 by FDA’s Adverse Event Reporting 

System (FAERS) shows that SRS has under 

reporting rate of 85% to 94%. Also, only 

researchers can access the data through 

medical centers. To overcome these 

problems, electronically available data from 

social media can be used for 

pharmacovigilance using Natural Language 

Processing (NLP) and Machine Learning 

algorithms. 

Many patients use social media [5] to share 

and post their health related reviews. It 

attracts users interested in health. So, they 

uses various health related forums such as 

DailyStrength, Med Help, to discuss about 

experiences related to health, including drug 

prescription, treatments and side effects. 

Emerging of these platforms and availability 

of data in abundance help the researchers to 
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monitor ADR in recent times. A large 

number of social media based surveillance 

system has been developed and 

implemented globally over the last decade. 

In this paper, we present a methodological 

review towards the usage of NLP techniques 

to mine drugs and ADR reactions. Former 

research analyzed user posts from Daily 

Strength and extracted the important drug 

information by applying natural language 

processing techniques. Important challenges 

have been identified: 

1. Users do not use medical lexicons in 

their posts. 

2. Even when extracted correctly, 

matched terms are not adverse effects. 

      3. Extraction is more difficult, because 

user posts have misspellings, abbreviations 

when compared to other corpora. 

2.LITERATURE REVIEW 

In Natural Language processing(NLP) the 

algorithm “State-of-art “ are used to  

represent distribute the word for vary 

multiple parameters and learn vector 

representation  to create the word  and to be 

constructed from unlabelled dataset. Data 

mining tool for text classification and 

normalization to find the probability N-

grams[1].The usage of  statistical learning  is 

obtaining existing knowledge in medicine in 

order to achieve increase of, precision, 

recall, F-measure in ADEs(adverse drug 

events) for extracting most suitable for drug 

safety. Semantic filtering  is dependency 

parsing ,the drug safety database used to 

remove rule and indication of drug  as of 

negation detection tool for eliminate negated 

ADEs[2]. 

Machine learning the algorithm “supervised 

learning” are used for maximum accuracy in 

large quantity of data, and also examine data 

for classification and lexicon-based 

approaches for huge quantity of text from 

which group of opinion word is obtained 

which can be categorized into negative or 

positive collection of words[3].Manually 

tagging corpus, especially in NLP its 

estimate their personal data is prepared  for 

the patients ,privacy reason is not provided 

because they doing single field  contains 

clinical analysis, antecedents and treatment 

and also  perform linguistic analysis  is a 

process of lemmatized with respect to part-

of-speech(POS) in multi-token list from 

drugs database. finally added their 

information in the list[4]. 

Word2vec-like methodology try to 

recognize their basis, using deep learning 

and it seize the relation among words and 

also neural network aim to whichever 

predict neighboring words especially used 

for word embedding, distributed 

portrayal[5]. Text mining work such as 

detecting disruption of disease and medical 

related data to be extracted  and also 

detection of ADR  with DDI corpus is 

physically annotated with drug-drug 

interaction[6]. 

Machine learning classifier to formulate 

decision utilize their multiple classifier 

centre on bootstrap aggregating is a bagging. 

Empirical bagging performance of high 

categorization accuracy  is often result. 

Based on this approach to construct a 

separation of total data and build test data 

International Journal of Pure and Applied Mathematics Special Issue

2262



and training data  focus on false positive and 

false negative[7]. Labelled training data with 

high quality require supervised learning 

algorithm to build accurate classification. 

This approach include negative sentiments 

to be monitor the content towards sure drug, 

goal  at web forums[8]. 

DDI detection and classification is 

especially for SVM classifier(support vector 

machine) that emerge the combination of 

two drug and their side effect. The adverse 

effect is associated with drug understanding, 

drug-drug interaction significantly reduce 

health costs[9]. People continuously interact 

with web to express their ideas about global 

issues and day-to-day activities  done on 

retrieved lexicon concepts can be identified 

in the sentence using string assessment with 

ordered expressions [10]. 

3. Comparison Table 

Table 1 shows the advantages and 

disadvantages of papers given below: 

Table1. Comparative study on articles 

REF

.NO 

TITLE ADVAN

TAGES 

DISADVA

NTAGES 

1. A corpus 

for mining 

drug-

related 

knowledg

e from 

twitter 

chatter: 

language 

models. 

Encapsul

ate 

semantic 

and 

sequentia

l 

propertie

s of the 

texts. 

It is not 

infeasible, 

process to 

manually 

acquire and 

label 

a large 

number of 

consumer 

ADR posts 

in order to 

train a 

classifier 

2. A research To report Sometimes 

framewor

k for 

pharmaco

vigilence 

in health 

social 

media 

identificat

ion 

evaluation 

of patient 

adverse 

drug 

reports. 

source 

classifica

tion to 

tease out 

noise(ext

ract the 

word). 

important 

ADR is not 

classified as 

ADR. 

3. Estimatio

n of the 

prevalenc

e of  

adverse 

drug 

reaction 

from 

social 

media. 

Sentimen

t analysis 

features 

for a 

better 

performa

nce in 

locating 

lexical 

sequence 

that 

express 

ADR 

Negative 

feelings are 

expressed 

in ADR and 

accuracy in 

classificatio

n 

less  

4. A survey 

on opinion 

mining 

and 

sentiment 

analysis: 

tasks, 

approache

s and 

applicatio

ns. 

Works 

well on 

textual 

data. 

Training 

time is 

Expensive. 

5. Learning 

to extract 

adverse 

drug 

reaction 

events 

from 

electronic 

Interact 

to web 

they 

express 

the day-

to-day 

activities. 

Drug 

disease 

entity pair 

triggers a 

positive 

adverse 

drug 

reaction 
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health 

records in 

Spanish. 

event with 

low-ratio. 

6. DDI 

corpus the 

annotated 

corpus 

with 

pharmacol

ogical 

substance 

and drug-

drug 

interaction

. 

Automati

cally 

differenti

ates 

positive 

and 

negative 

Adverse 

reaction 

from 

comment

s. 

Accuracy 

is 

increased

. 

 

sentiment 

require 

more 

understandi

ng than 

topic-based 

classificatio

n. 

7. Predicting 

adverse 

drug 

events 

from 

personal 

health 

messages. 

Identifies 

the drugs 

to 

withdraw

n from 

market. 

Grouping 

was done 

based on 

drugs not 

with 

different 

age group. 

8. Filtering 

big data 

from 

social 

media-

building 

on early 

warning 

system for 

adverse 

drug 

reaction.  

Significa

ntly 

number 

of drugs 

safety 

incidents 

and 

reduce 

healthcar

e cost. 

The user 

posts 

are very 

ambiguous 

and do not 

clearly 

represent 

their 

intents. 

9. Extracting 

drug-drug 

interaction 

from 

interaction 

from 

Flexible 

to 

identify 

single 

and 

multiwor

Shows only 

presence or 

absence of 

ADR 

mentions. 

literature 

using 

feature-

based 

linear 

kernel 

approach. 

d 

concepts. 

10. Pharmaco

vigilance 

from 

social 

media: 

mining 

adverse 

drug 

reaction 

mentions 

using 

sequence 

labeling 

with word 

embeddin

g 

clustering 

features. 

Significa

nce 

improve

ment in 

recall. 

Training is 

time 

consuming. 

 

4. CONCLUSION 

Based on the survey, important challenges 

like Users do not use medical lexicons in 

their posts, Even when extracted correctly, 

matched terms are not adverse effects  and 

Extraction is more difficult, because user 

posts have misspellings, abbreviations when 

compared to other corpora have been 

identified. The techniques in NLP addresses 

the challenges which help the researchers to 

automate the extraction of Adverse Drug 

Reactions by the posts from social media. 
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