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ABSTRACT:

Introduction: For the monitoring of adverse events related to medicinal products, social media
can be used as potential source of information under pharmacovigilance domain. It also
provides the insight about the consumer/patient perceptions on adverse events experienced.
The objective of this research is to find out, if data available on social media can help in the
determination and assessment of new adverse events, signals, already known risks and signals,
consumers or patients opinion on the side effects and any product quality related issues faced.
It also includes, number of ‘posts/messages found with similarity to adverse drug
reaction/adverse events along with the product classification.

Method: For the purpose of this research work, data has been collected from various digital
social media platforms which include Twitter, Facebook, YouTube, Reddit etc. A
supplementary work also involved literature search using internet search engine, field expert
opinion, newsletters, and various blogs available on internet etc.

Results: 5075 records were found in the internet searches and database explored. AEs
measured from Twitter were around 3% and whereas Facebook measured 4% of AEs. These
outcomes were further supported by the suggestions from peer reviewers, field experts,
reference review and studies published by various authors. Narratives analysis posted was used
and then AEs posted on the selected social digital media platforms were calculated.

Conclusion: Monitoring of the digital social media forums/ platforms can help in identifying
adverse events related to the medicinal product of interest. The validation and reliability of data
needs to be assessed in detail. Heterogeneity has also been found in the frequency and the type
of adverse events reported.

Keywords: Pharmacovigilance, Adverse Drug Reaction, Digital Platform, Big Data, Social
media, Adverse Events, Side Effects
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3. INTRODUCTION:

According to the World Health Organization WHO “Pharmacovigilance is the science and
events concerning to discover, analyze, understanding and preclusion of adverse effects or any
other possible drug related problems” [1]. The developing nations follow this definition as a
progressive discipline where medications are significantly beneficial rather than harmful.
Pharmacovigilance (PV) has formed like a substantial unit that accompanied by close
catastrophic global incidences. In the 15" century, the most primitive confirmed event can be
discovered [2]. In the post-marketing phase of a therapeutic product, the thalidomide
catastrophe taken in 1961 as the facade that necessitate for continued execution as well as the
requisite for healthcare authorities to develop a high index of disbelief [3]. It can recognize the
adverse drug reactions and explain such reactions instinctively in a systematic process that will
provide the optimum benefits.

In the module I, European Medicine Agency (EMA) depicted the Good Pharmacovigilance
Practices (GVP) on a pharmacovigilance system as “a system utilized by an institute to
accomplish its legal responsibilities and tasks with respect to pharmacovigilance as well as
developed to observe the safety of authorized medicinal products and identify any change to
their risk benefit balance [DIR Art 1(28d)” [4]. Such aims can be achieved by creating an
effective PV system that involves efficient frameworks, processes and outcomes. An operative
PV model is needed that consists in the collecting, transfer and documentation of data in any
institute. It is based on the Individual Case Safety Reports (ICSRs) [5]. These need the stems
from the input information that systematic PV synchronization is necessary to reduce the load
that ADRs occurrence imposes on patients and society on large-scale.

Globally, WHO develops an International Drug Monitoring (PIDM) center and works as the
consolidating organization for PV actions with their program. They are conducting several
roles involving the delivery of risk minimization plans, causality assessments and
recognition/coordination/analysis of Adverse Drug Reactions (ADRs). Furthermore, it also
assures the efficient announcement of signal detection as well as potential risks. WHO also
provides the supervision for the building of national pharmacovigilance systems [6]. The role
of several member nations has enhanced the ADRs located in the database of WHO
(Vigibase™) that carried the record of 16,720,000 million up to February 2018. Every nation
was participated into the PIDM depending on ADR reports submission to the database of WHO
database in order to fulfill the essential requirements. Although, pharmacovigilance systems
and organization qualities may differ from nation to nation and occasionally province to
province. WHO monitoring program have worked in currently 158 nations (131 entirely, 27
allies) [7].

In the developed countries, pharmacovigilance system has mutual characteristic of taking
initialization of legislation to undertake the relevant pharmacovigilance events, pertinent set-
up. Most of such nation have strategies for efficient signal detection by including efficient
reporting systems and electronic databases. These also have the well placed pharmacovigilance
communication strategies. The PV systems have some strengths that still places in impulsive
ADRs reporting as well as such have the shortcoming as under-reporting [8]. Diverse PV
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system models occurs with regionalization of PV centers in few nations [9-10], reporting by
several cadres of healthcare experts, compulsory reporting of ADRs by healthcare experts and
national PV centers self-governing of the regulatory body. All of these is established based on
good quality and number of reports that are in surplus of thousands per annum in some of those
nations [8, 11].

The PV system of India is completely underdeveloped, as the country deals with several health
challenges as well as socio-economic problems. It has insufficient economic budget for
healthcare infrastructure. The medicinal situation is overflowing with the challenges regarding
logistic considerations, limited access to medicines because of expenses, poor distribution
practices and insufficient production of pharmaceutical units. In addition, the unreasonable
medicinal usage, existence of second-rate forged therapeutic products that spot the Indian
pharmaceutical area makes it even worse [12-13]. Several Indian nations have in place
legislature of fluctuating extent to fight against the above concerns and newly, there have been
transfers to form an Indian Medicines Agency to accords the numerous international methods
for patient safety and to provide the appropriate drug. Computing the influence of the several
PV systems had been the main drawback and such caused in the progress of tools set out to
initiate the PV centers that enhance their systems and conduct the self-assessment [14-15].

Several research works have been performed to estimate the information value of social media
about conventional PV approaches. Such research works also attempted to improve the
assessment process of social media data for observing the safety of devices/drugs. The
information utilization of social media for tracking the proto-AEs or ‘posts with resemblance
to adverse events’ is the emergent domain within pharmacovigilance [3]. Several challenges
continue concerning the information value of social media in accompanying the present PV
information sources (such as observational data, clinical trial, literature reviews and
spontaneous reports) as well as combining to conventional PV approaches (quantitative ratios
like proportional reporting rate [PRR], AE reports and safety databases). Identified restrictions
of existing PV information sources involve the variable post-marketing quality of AE reports,
under-reporting and small clinical trials size of samples. The organizational efforts involve the
thorough understanding of safety profile about the products. Also, it consists the social media
information benefits present in the capability for prompt authorization to evolving problems
from patient-generated information. Social media has the abundant of information, still the
significance and extent of posts on definite social media products is neither plentiful nor
reliable.

Several research works have analyzed the social media information usage to detect the
beneficial safety data. Such research works have illustrated the broad range of consequences,
developing a gray zone concerning the outcomes from as well as the practicality of social media
information assessment. In recent times, researchers [1] assessed the social media info to detect
the untapped safety as well as significant data and come to the conclusion that social media
info were appropriate for product benefits and the surveillance of post-marketing safety.
Although, a frequent challenge amid others assessing social media information for AEs
involves converting the non-text entries like emoji and free text format of posts into clinically
significant data in a organized statistics format [1, 2, 5, 6]. The main approach is natural
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language processing (NLP) for converting the social media post content into significant data
as well as is remaining to emerge as upgrading tool for assessing the post categorization
accuracy [6-9]. Furthermore, social media posts categorization in suitable perspective has
validated challenging, involving the recognition of authentic AEs versus arbitrary drug
mentions [2]. Numerous research works have outlined the social media power in recognition
of public health issues as well as severe disease outbreaks that validates the assessment of
social media as timelier for reporting on specific products instead of typical public health
reporting sources [1, 10, 11].

Other research work utilizing social media info from the patient forums or sites such as Twitter,
Facebook etc. focusing on proto-AEs as well as tracking mentions for certain drugs from an
enterprise’s portfolio [12—15]. Further, experts made the comparison between the US FDA
Adverse Event Reporting System (FAERS) and Twitter posts coded as proto-AEs. The sample
was too noisy to deliver a significant assessment at the Medical Dictionary for Regulatory
Activities (MedDRA) preferred term (PT) level. Nevertheless, experts did obtain concordance
at the system organ class (SOC) level [3]. Generally, some research works till now made the
comparison between AEs from conventional PV sources (such as FAERS) with proto-AEs
from social media info. This paper reveals the assessment reports on social media info to
recognize the signals that are not identified by routine pharmacovigilance approaches. It is also
validated with the help of several social media info. It was further interest to estimate whether
the unique insights could be detected as the social media info were assessed like off-label
utilization, patient perspectives and product quality complaints. For further hypothesis
assessment, the outcomes depicted that social media may signify a huge untapped info source
for safety organizations. The study also required to estimate the amount of proto-AEs occurred
in social media and to evaluate the types and characteristics of products that would benefit most
from social media data analysis and usage.

2. The characteristics and scenario-burden of pharmacovigilance

According to the reports of WHO, India has a large group of lower-middle income people that
is also categorized as a developing country [16]. It is a greatly populated nation of Asia with a
diverse cultural groups. It is governmentally divided into 28 states with 8 Union Territory. It
also involves several geo-political zones such as North, East, West, South and Central zones.
The main area it involves the North and Central zones as these are the highly affected regions.
India has the great burden of both non-communicable as well as communicable ailments with
the high growth of non-communicable diseases [17-18]. It becomes significant to analytically
assess the medicinal safety utilized in these atmosphere and also to evaluate the drugs used in
treating illnesses that have great occurrence rates. According to the WHO 2013 statistics in
India, communal diseases cause the age adjusted mortality rate that was stated to be nearly 832
per 100,000 with the major contributors as non-communicable diseases, diarrhea, HIV,
respiratory infections and malaria. According to the same report, mortality rate is 756.7 per
100,000 [17].

Communicable diseases should be treated by following the rational pharmacotherapy and
standard policies, although, self-medications is routine with antibiotics as well as analgesics in
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India [18], because of the presence of several analgesics as poor restriction of antibiotics
usage/procurement and Over the Counter (OTC) medicines [19-21]. Such medicines have the
general usage, it is supposed that it may involve the related great occurrence of ADRs. The
load in financial aspects has also not been entirely enumerated. Although, taking the account
of unreasonable medication usage practices monitored [22]. It further develops an immense
burden. Different zones have different practices across the nation that may alter in line along
with ethno-cultural effects of the region and currently, the degree of unreasonable
recommending practices in several domains is unidentified. This study also involves the
paucity in India setting that have explained the ADRs profile to such often utilized medicinal
classes.

India has joined the WHO International drug monitoring programme in 1998 and has built its
own PV structure with the outline of relevant strategies [23-26], the formation of consumer
reporting, institutionalization of PV in health institutions and PV centers [27]. The
pharmacovigilance has the governance in India i.e. located from the National
Pharmacovigilance Centre (NPC) and includes the marketing authorization holders, academic
institutions and the zonal centers [27]. All such parts have certain purposes and roles that are
crucial in the progress of drug safety in India. The NPC is still needed to attain the WHO
recommended objective of getting hundred ADR reports per million as this program has nearly
18,000 ADR reports in 2017 placed at the database, although, such numbers are still
insufficient. This possibly will be credited to the emerging nature of the Indian PV system.
Aspects contributing in this deprived ADRs reporting have earlier preliminarily been
discovered mostly at only organizations dispersed across the nation including very few to the
east zone and none at the Zonal level of the nation [28-33]. Such research works also focused
majorly on the ADRSs reporting and physician reporters. However, document of NPC guidelines
states that nurses can report and some literature provides the assessment on the insight of nurses
in the direction of ADRs reporting in India. Such research work did not discover the other
pharmacovigilance facades such as product concerns, scope etc. It becomes significant to
assess the perception in this context, training of the healthcare experts in East India towards
such challenges as per the latest formation of Central Zonal Pharmacovigilance Centre.

Once more, patient reporting is being motivated globally as well as several approaches are
being assessed on the assurance of fulfillment and best quality of ADR reports [34-35].
Certainly in few centers, it has been depicted that the ADR reports of patients are similar with
those from the healthcare experts [36]. Thus, it becomes substantial to research the forms of
reactions explained by patients to often usage of medicines in this setting to assess the
conceivable contributions of patient recording to the PV organization in India. Already a
consumer form recording is being motivated via the utilization of the Pharmacovigilance Rapid
Alert system for Consumer Reporting (PRASCOR). Such uses text messages delivered directly
to the NPC for assessment. Although, it becomes significant to assess the approaches that may
be helpful for healthcare experts and so as to assure that satisfactory documentation is prepared
and moreover to evade problems that may ascend from an unintentional issue.

In Asia, the faults revealed in the pharmacovigilance structures and certainly India has mostly
the inadequate expertise, lack of resources and deprived infrastructural set up being dedicated
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to pharmacovigilance [37]. Other recognizable complications contain second-rate forged
medicinal products resulting as development of drug-food, drug-herb interactions, use of herbal
medicines, faulty drug distribution systems, adulteration of medicines and therapeutic
ineffectiveness [12, 37]. Other problems associating with pharmacovigilance like misuse of
medicines, drug abuse, poisoning (chronic and acute) and medication errors have not also been
accurately enumerated. Based on the PV indicators prepared by WHO, the utilization of
standard indicators in computing the efficiency of a PV structure would be beneficial in
estimating the phase of PV actions in that setting [15].

3. Traits of ADRs in Indians:

Social media becomes a trending platform to talk over health related problems. In the last
twelve months, 34% have read other’s opinion on health or medical problems, while 80% of
internet users have explored online for health information [1]. According to such figures, it is
expected that social media becomes a trending research tool. A significant literature is available
on extracting social media data to observe patient views, health behaviors and disease
outbreaks. Several patients select online people to converse the adverse influences of
treatments, specifically drug intrusions. Such produces a huge volume of spontaneous as well
as latest information. Researchers propose that by observing social media, it takes just 5-7 days
to get aware about thalidomide disaster [27].

Even with public accessibility of such information, their suitable role in PV has not been built,
nor are they regularly utilized for gathering the information about adverse effects. The social
media also needs the comparative value with other reliable data sources (e.g. clinical trials or
PV systems). Researchers require to understand that how adverse events info obtained from
social media relate with data from other sources as timeliness, frequency, range and type of
discovered AEs. Social media data may not be simply accessible from other sources. With
several queries that require to address the info retrieval on AEs from social media is
predominantly suitable. This paper presents a methodical review that summarizes the literature
work on the occurrence, form and frequency of AEs info for healthcare intrusions accessible
via social media as well as on the comparative value of social media as a source for AEs info
with respect to other data sources.

4. Social media relevance to public health

In recent years, social media becomes a new source where information has grown in an
immense proportion as well as continues to develop. In terms of global users, social networks
have perceived an exceptional development (such as Twitter has over 645,750,000 handlers on
11th July 2014 and develops by a projected rate of 135,000 handlers every day, producing 9100
tweets per second). In social media, large population of patients are actively engaged in
posting/sharing health connected social media data as well as specifically health social
networks [12]. Recently, Pew Research Center’s conducted a survey [11] that has revealed the
social media significance according to modern scenario public health, describing that 34% of
healthcare workers as well as 20% of patients observe or read other’s online
experience/opinion. Furthermore, 6% of patients as well as 11% of caregivers post questions
and share experiences online. Health related social networks have been attracting several users
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particularly focusing on health related problems. In these social media platforms (such as e.g.,
DailyMotion, Vkontakate), handlers converse their experiences about health-related issues
involving the prescribed drugs usage, treatments and side effects.

Users consistently share their experiences with others who are facing same issues and
consequences that makes these social networks exceptional as well as robust sources of data
on treatments, drugs and health. Because of the emergence of these social media as well as the
plentiful of information from them, exploration on ADR monitoring or public health
monitoring, has concentrated on manipulating info from such sources recently. Monitoring
public health involves research on smoking cessation configurations on Facebook [18],
monitoring malpractice and detecting the user social circles with general clinical experiences
such as drug abuse. When several patients suffering from the similar disease or use certain
prescription, share data about their drug results, treatments or symptoms, this data can deliver
valuable medical insights for both health-related trades and patients that go beyond
conventional communication approaches [21].

Monitoring of viral or infectious disease, particularly, can advantage sturdily from social media
usage. For instance, conventional systems may miss rare or new events such as the new viral
epidemic and deficiency of demographic reach and real time potentials that social media can
offer, involving information from people that may not authorize the healthcare via formal
channels [22]. However, certain data on a solo user may not be accessible or operational for
privacy concerns, several resources are presently available to conduct some demographic
assessment with social media info. In addition, last decade witnessed the development in a huge
number of social media based surveillance systems that is further reviewed and executed
internationally, nationally and locally [23]. Contemporary developments in ADR monitoring
systems have seen substantial progresses towards the automatic NLP approaches utilization for
mining drugs and connected reactions from social media. Social media posts involve the data
on treatment results and deliver the initial authorization to report ADRs that could be valuable
for pharmaceutical/health industries. The form and capacity of ADR data that social media
makes accessible to the health sectors may not be easily accessible by other means. This
contains the ADRs experienced by users having certain conditions like elderly people or
patients with comorbidities, pregnant/nursing women and patients with rare diseases, who are
typically omitted from medical trials [24].

5. Social media from the perspective of regulatory authorities and the
industry

The regulatory authorities’ perspective involves the intent of extracting the information from
social media in order to get the further data from general public that may be utilized to
complement prevailing voluntary data schemes. For instance, in 2013, the Association of the
British Pharmaceutical Industry (ABPI) issued a guidance notes that assistance
stakeholders/investigators to handle the ADR grievances on digital media [25]. However, the
report was developed for data drives only, instead of legal/regulatory information, it delivers
the guidelines on how to manage these ADR documents. It evidently outlines a least
information set required to report the ADR that involves identifiable reporter, adverse event,
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suspect drug and a recognizable patient. The contact details needed for the recognizable
reporter are compatible with the domain of social media involving the screen names or emails.
It also states that such data should be gathered “if possible,” that leaves room for inadequate
info [25]. The FDA has not yet issued the clear regulations for social media based PV, but it
has published the guidelines for issuing the risk/benefit information and promotional
material on social media. ADRs from social media can still be reported to the FDA regardless
of the absence of formal guidance. The least info set for an ADR report to the FDA is the same
as that for the ABPI. Furthermore, a recent FDA presentation referred that social media ADR
reports are reviewed like any other unprompted reporting systems, though recognizing
inconsistency in the submitted report quality [28].

Moreover to regulatory specialists, signals recognized from social media could be utilized by
pharmaceutical producers, the healthcare researchers/system to accomplish the mandatory
reporting necessities. Although the social media mining determined to give early signals, it
could capably be utilized by the concerned parties to authenticate or reject signals that have
ascended in other reporting schemes. Pharmaceutical producers like AstraZeneca, have
deliberated the social media utilization from a business perception: focusing on producers’
accountabilities to offer precise and quality data on drugs [29]. Since pharmaceutical producers
and regulatory authorities play a role in public safety, both may use the social media to
accomplish the safety mission.

6. Methods:
Data collection and assessment
Search methods

Sixteen databases covering a range of topic areas, including health and medical research,
nursing, information and computer science and grey literature (i.e. literature that is not formally
published) were searched. We undertook other supplementary methods which included
searching two internet search engines, browsing internet blogs, hand searching journals,
newsletters and conference proceedings, reference checking all included articles and related
systematic reviews, and contacting experts in the field. This work involves the data collection
from the following social sites:

e Twitter

e Facebook

e YouTube

e Tumblr

e DailyMotion
o Flickr

e Vkontakate
e Web

e Reddit

.Search strategies
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The database search strategies contained two facets — ‘social media’ and ‘adverse events’. A
date restriction of 1996 onwards was placed on the searches as blogging first began in 1997.
No language restrictions were placed on the searches, although financial and logistical
restraints did not allow translation from all languages.

Data extraction

Information was collected on the type of social media used (such as Twitter or Facebook), the
adverse events and type of interventions searched for, the primary aim of the study as stated by
the authors and the type and frequency of adverse events data identified. Details of comparator
sources were noted along with any comparisons of the data collected. Lastly, data were
extracted on the conclusions of the original investigators.

Assessment of methodological quality

We did not stipulate any restriction on design of the included studies. As there is no relevant
quality assessment checklist for these types of studies, we designed a bespoke tool based on
four key areas to reflect potential risks of bias. These four key criteria were:

o Search strategy to identify posts: How were the posts searched for? Were adequate
search terms used? Searching social media is difficult due to the unstructured nature of
the data. In particular, colloquial expressions/informal speech, mis-spellings,
nicknames, the use of non-standard abbreviations, different synonyms and different
spellings make a comprehensive search impossible. However, attempts should be made
to include numerous synonyms, spellings etc. in a search strategy.

o Selection of relevant posts: What methods were used in selecting relevant posts? For
example, were double screening methods used for manual selection? Were
computerized methods validated?

o Definition of a report of an adverse event: Was there a clear definition of what
constitutes an adverse event report? (for example, the Food and Drug Administration
(FDA) minimum criteria of an identifiable reporter, an identifiable patient, a reaction
or event, and a suspected medicinal product)

o Duplicate data: Did the researchers measure the amount of duplicate data? Were
duplicate reports from the same user excluded?

Analysis

It was anticipated that the included studies would be heterogeneous in nature as methods in this
area are still under development. A narrative synthesis was therefore used.

Results

The database and internet searches identified 5045 records, and these results were augmented
with studies identified from hand searching, reference checking, contacting experts, peer
reviewers suggestions and studies already known by the authors. Altogether 51 studies from
64 publications met the inclusion criteria. There were 180 excluded studies based on the full
text papers.
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Baseline characteristics of studies

Social media Over 174 different social media sites were represented in the 51 studies. Seventy-
one % (36/51) of the studies examined discussion forums, 10 looked at Twitter, five at
Facebook, four at blogs, three at YouTube, one at DailyMotion and one at Reddit. Three studies
did not report the websites searched and seven studies looked at more than one type of social
media. Discussion forums Of the 36 studies that looked at discussion forums six did not specify
the forums searched, and one gave an incomplete listing. The most popular named forums were
Twitter, Facebook, YouTube, Tumblr, DailyMotion, Flickr, Vkontakate, Web and Reddit. The
most popular disease specific patient forums were for cancer (five studies), depression (three
studies), heart conditions (two studies) and diabetes (two studies). The number of forums
searched ranged from 1 to 24, with an average of four forums searched in each study.
Interventions Most studies looked at drug interventions (86%, 44/51), with only three looking
at surgery (one with YouTube), two limiting by illness and two looking for a medical device
(both with YouTube). Of those studies that included drug interventions most assessed multiple
drugs (84%, 37/44) whilst those studies assessing surgery or a medical device only evaluated
one intervention.

Table 1 Social Media post assessment to obtain Percentage of adverse event posts from
posts related to intervention/illness

Social media % of AE posts from % of AEs posts from posts
all posts related to intervention/illness

Facebook 4% (n=1) 0.7%-2% (n = 2)
Blogs, Facebook, Twitter and | 0.3%-8% (n = 2)
forums
Twitter 2%—4% (n=1) 0.02%-11.5% (n = 3)
General forums 0.2%-1.42% (n = 4) 18.2%-35% (n = 4)
General and disease specific 12%-58% (n = 3)
forums
Disease specific forums 12%-62% (n = 4)
Disease specific forums and 12.4% (n=1)
blogs
YouTube 40%-78% (n = 3)

n = number of studies; NB. Some studies measured more than one value contained in the above
table

Adverse events Ninety % (46/51) of the papers looked for any adverse events whilst only 10%
(5/51) specified the adverse events they were looking for (withdrawal symptoms, SIS/TEN,
fatal skin reactions/hypersensitivity, pain and sexual dysfunction).

Data Dashboard and Visualization

After the data were processed, they were reviewed using a proprietary interactive tool SPSS.
The tool included search and visualization capabilities, facilitating the detection of patterns and
multidirectional trends. The tool had options for identifying, displaying, and comparing large
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volumes of data, both in aggregate and at the individual de-identified post level, from Twitter,
Facebook, and forums. There were dashboard views for the aggregate visualization of social
media sites with respect to FAERS, disproportionality scores, and geographic distribution of
reports. Users created filters to explore the data according to different areas of interest, such as
specific events, comparison of products, posts mentioning health system interactions or severe
events, and specific time ranges sorted by drug, PT, and geo-coordinate data.

2.3 Traditional Pharmacovigilance (PV)

Methodologies in Social Media Data Assessment Post-marketing safety surveillance typically
relies on data from ‘‘traditional’’ sources, including spontancous AE reports, clinical and
observational databases, and literature. These sources often include reports from healthcare
providers that may provide event details, diagnostic details, medical history, and concomitant
medications. These reported data are coded and evaluated using quantitative tools to identify
events of interest that require qualitative review. Proto-AEs were compared with AEs retrieved
from FAERS reports, the global safety database and internal safety signals from the same time
period and product labeling. We also sought to evaluate whether previously identified signals
identified using one traditional source, the FAERS database, might have been identified sooner
through social media data analysis. In addition, the analysis of AE data using traditional PV
methods typically incorporates a measure of quantitative analysis such as PRR to assess trends
in the data. The usefulness of the PRR (provided by the vendor) was evaluated in assessing
proto-AEs from social media data as a possible method for quantitative evaluation.

2.4 Analyzing Social Media Data to Identify Specific Issues

We investigated whether analysis of social media data could identify specific issues, such as
device and drug quality issues, rare and serious events, and off-label use, and provide the
patient perspective, especially regarding decisions to change or discontinue treatment. Proto-
AEs were manually reviewed for these events and the patient perspective by PV subject matter
experts.

Table 2 Articles published on social media mining for ADR detection, their years of
publication, data sources, domains of focus, numbers of drugs, size of data, and
annotations and public availability of the data.

Year Source Subdomain | # Drugs # Instances Annotations/
Available
2019 DailyMotion — 6 10700 Yes/No
2020 DailyMotion — 4 3600 Yes/No
2019 Yahoo! groups — 435 3,600,000 No/No
2019 Various forums Breast cancer | 4 3,300,000 No/No
2020 Flickr Pediatrics 9 4590 Yes/No
2020 MedHelp — 10 18.744 No/No
2020 Twitter Cancer 5 44,000,000,000 | No/No

-218 -



INTERNATIONAL JOURNAL OF SPECIAL EDUCATION Vol.37, No.3, 2022

2019 American Diabetes - 5,726,524 No/No
Diabetes
Association
2019 Yahoo! groups - 2 18,600 Yes/No
2020 Twitter - 5 2431 Yes/No
2020 AskAPatient, Breast cancer | 5 7500 Yes/Yes
Drugs.com,
DrugRatingZ
2019 PatientsLikeMe, — 12 38,750 No/No
DailyStrength,
MediGuard
2020 Twitter - 23 270,000 No/No
2019 MedHelp Heart disease | — 8600 Yes/No

Table 1 summarizes crucial characteristics of the studies. In addition to the publication years,
it shows the data sources, subdomains of focus (if any), number of drugs involved in the studies,
the sizes of the data used, and annotations and availability of the data. The table illustrates
some key information regarding what pharmacovigilance using social media research has
covered over the duration of January 2020- December 2020, and how research has evolved.
The data collection further assessed from the surveying information utilizing the prescription
reports. All information was fed into the file of Microsoft excel and further assessed by using

SPSS software.

9. Results

9.1 Social Media Data Analysis

Table 3 Mention from Twitter, Facebook, and patient forums for three products from

Social tool from 1 January 2020 through 31 December 2020

Product Twitter Facebook Forums Total mentions
Amlodipine 29,524 11,256 8170 48,950
Metformin 3120 92 1978 5190
Paracetamol 8168 1134 1106 10408

ibuprofen 4243 5254 13 9510
Loratadine 3510 2419 19 7839

a Mention means a social media post containing a discussion that includes the medical

product of interest
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Social Media Analysis
60,000

50,000
40,000
30,000

20,000

10,000 II

Amlodipine Metformin Paracetamol ibuprofen Loratadine

m Twitter = Facebook Forums Total mentions

Table 2 Posts with resemblance to adverse events from Twitter, Facebook, and patient
forums for three products from the Social Buzz compared with FAERS cases from 1
January 2020 to 31 December 2020

Product Twitter | Facebook | Forums | Total proto- | FAERS | % Proto-AEs
AEs cases captured vs.
FAERS
Amlodipine 2130 827 935 3892 99,467 3.23
Metformin 0 0 43 43 4716 0.78
Paracetamol 15 6 9 30 29 75.86
ibuprofen 4243 5254 13 9510 97 10.29
Loratadine 3510 2419 19 7839 45 4.28

AE adverse event, FAERS US Food and Drug Administration Adverse Event Reporting
System, proto-AEs posts with resemblance to Es a This calculation comprises dividing
social media cases by FAERS cases, then multiplying by 100 to get the percentage

Amlodipine

= Twitter = Facebook
Forums Total proto-AEs
= FAERS cases = % Proto-AEs captured vs. FAERS
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Metformin
II
= Twitter = Facebook
= Forums = Total proto-AEs
= FAERS cases = 9% Proto-AEs captured vs. FAERS
Paracetamol
= Twitter = Facebook
= Forums = Total proto-AEs
= FAERS cases = 9% Proto-AEs captured vs. FAERS
ibuprofen

= Twitter = Facebook
= Forums = Total proto-AEs
= FAERS cases = 9% Proto-AEs captured vs. FAERS
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Loratadine
Twitter Facebook
Forums Total proto-AEs
= FAERS cases % Proto-AEs captured vs. FAERS

9.2 Comparison of Social Media Data vs. Traditional Data Sources

From 1 January 2020 through 31 December 2020, there were 78,289 mentions of the products
of interest, and 3944 posts were classified as proto-AEs. The social media proto-AEs were
compared with the AE reports from the FAERS database and are summarized in Table 2. Of
note, the time interval for the social media data was adjusted to consider proto-AEs from 1
January 2020 to 31 December 2020 to align with the latest available quarterly FAERS update
(Table 2). However, when proto-AEs captured in social media data were compared with AEs
in the FAERS database, a traditional PV data source, far fewer proto-AEs were identified
within social media posts. The relatively small number of proto-AEs found in social media data
sources compared with those reported in traditional data sources (e.g., FAERS) limited the
ability to identify or validate safety signals using social media data.

10. Discussion
Analysis of Social Media Posts to Identify Other Safety-Related Issues

Several safety-related issues of interest were assessed to explore whether analysis of social
media data could provide unique perspectives or insights. We found that analysis of social
media posts provided greater insight into medication tolerability, adherence, and quality of life
improvement than did events reported in the safety database. Furthermore, social media posts
captured patient insights into the impact of the treatment on their quality of life; this was found
through reading social media posts for specific types of events related to the drug. For example,
posts that described the degree of pain associated with, and misuse/administration errors
relating to, injecting medication were helpful in understanding how patients report the use of
this medication. Most often, in current PV methodologies, the patient’s perspective is lacking
in reports by healthcare providers or AE reports in FAERS. Although greater insight was found
for certain issues (i.e., quality-of-life improvement and the patient perspective), analysis of
social media posts detected few device and drug product quality issues that were previously
recognized through spontaneous reports within the safety database.

This pilot study had multiple dimensions: to determine whether analysis of social media data
could identify signals not detected through routine traditional PV methods; to determine
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whether the signals detected through routine PV methods were also evident and able to be
identified sooner within social media data; to determine the quantity of proto-AEs found in
social media; and to evaluate the types and characteristics of products that would benefit most
from social media data analysis and usage. The results suggest that, for the selected products,
analysis of social media data cannot reliably identify new signals through the application of
traditional PV methods. Social media did provide unique insight in multiple areas, such as
patient perspective, medication tolerability and adherence, and quality of life. However, no
unique insights were gained on device and drug product quality issues. Throughout data
collection and analysis, a number of limitations were encountered, which are addressed
throughout the discussion.

A limitation that impacted on all results was the inherent bias associated with collection of
social media data. The following factors introduced bias:

* Data acquisition: Identification and selection of the ‘‘best’” data sources change over time.
As sites that patients use to discuss their disease change, the nature and quantity of data
collected from that source also changes. With new and changing data sources, it is difficult to
establish a standard for comparison. In addition, a level of uncertainty is associated with who
is posting information; one must consider whether the information has been shared by someone
multiple times (i.e., re-tweeted) or whether the same person has publicly shared the same data
in multiple forums at different times, which are counted as separate events.

There may be an effect within social media (especially in disease state forums) where a
microcosm of reports become stimulated by a single or select group of hyperusers’ experiences.
These sources of bias require better understanding if reliance on use of social media data for
PV purposes is increased.

* Language: The social media data collected and analyzed in this pilot were limited to posts
that were in either English or Spanish, and only previoulsy defined emojis were recognized.

» Demographics: Access to and the adoption and usage of the technology required to use social
media is not the same for all demographic groups, which impacts on the ability of people to
post information using social media.

Social Media Data Assessment

The first step in working with social media data is the collection of the data. All the papers
discussed in this review perform data collection from various sources. For health related social
networks, such as DailyMotion, the collection of relevant data is generally easy since the data
is categorized according to various criteria (e.g., drug name). For generic social networks, such
as Twitter, the collection problem is harder. It is possible to collect posts by using drug names
as search keywords, but drug names are often misspelt by users. To address this problem recent
research has utilized phonetic spelling filters to generate common misspellings for drug names.
These recent advances in NLP will aid future data collection processes.

Following data collection, the challenge is to filter data. As explained earlier, data imbalance
is an important problem in ADR mining from social media text, which has resulted in various
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research tasks on classification of ADR assertive text. With the creation of recent publicly
available corpora (e.g., learning algorithms can be trained and optimized to detect ADR
assertive instances with high accuracies. Most classification research, however, have only used
very basic linguistic features for classification (e.g., bag of words), and only very recent
research has focused on exploring deep linguistic and semantic features and advanced machine
learning techniques. Effective filtering/classification techniques are likely to aid the process of
ADR mention extraction by removing the majority of irrelevant information. We have
discussed various ADR extraction approaches in the paper, the most popular being lexicon-
based ones. Lexicon-based approaches have benefited from recent expansions and merging of
existing lexicons, and the incorporation of colloquial terms. Recent release of publicly
available annotated data will inevitably popularize supervised learning approaches for this task.

The last step in the pipeline is to perform statistical analysis on extracted drug-ADR pairs to
identify potentially harmful drugs. This step has hardly received any research attention to date,
and we only identified two exploratory studies attempting to perform this task on social media
data. Progress in ADR extraction and classification research is likely to raise the research focus
on the analysis of drug-ADR signals generated from social media data. Considering the rapid
growth of social media data, this source of information is likely to have a massive impact on
pharmacovigilance research.

11. Conclusion and relevance

This pilot study found that traditional PV methods may not be appropriate when applied to the
analysis of social media data for AEs. Social media can provide unique insights into the patient
perspective, even with the limitations of data Social Media for Pharmacovigilance acquisition
and language, among other limitations. However, these current results suggest that, for the
selected products, social media data analysis may not identify new safety signals; therefore,
further research is necessary to determine the best sources of and analysis methods for social
media data to augment the traditional methods of PV surveillance and signaling. Obviously,
social media might be valuable for screening what is going on in the network, however, this
sort of information and the nature of the information should likewise be considered while
considering any further administrative decision. Since underreporting of ADRs is a common
problem in India, it would be appropriate to explore more and more options and prospects for
tapping the power of social media in pharmacovigilance activities. However, there could be
potential challenges and combined efforts of all key stakeholders that overcome the difficulties.
Thus, in the near future social media can be a great tool for ADR reporting and a great platform
for consumers and pharma-companies to discuss their opinions and experiences regarding the
use of the medicinal product and devices.
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