
Introduction
	� Social media presents an opportunity for publication planners to gain insight 

into what is being discussed about a topic in the real world and what 
information may be of interest to various target audiences.

	� By following the spread of information over social media channels such as 
Twitter, the flow of information from individual publications to physicians or 
patients can be followed. This may be useful in the planning of future 
publications to maximise the dissemination of information.

Objective
	� This was an exploratory assessment of Twitter activity relating to three novel 

anticoagulants over the course of 1 year to identify key drivers of Twitter 
activity and assess the utility of available information for publication planning.

Methods
	� Tweeted references to three novel anticoagulants were monitored for 1 year 

following the approval date of Drug 3 for stroke prevention in atrial fibrillation 
in the US (end of December, 2012). 

	� Twitter was monitored by carrying out a weekly check on each agent, searching 
for entries by common name and related dictionary terms (including generic 
names, trade names and variations) (www.twitter.com/search). 

	� Retrieved tweets were screened to remove non-related tweets (e.g. usernames 
that happened to include a drug name) and subsequently manually categorized 
as positive, negative or neutral in sentiment. 

	 n  �Sentiment categories were based on both content and wording of the 
individual tweet. Tweets referring to the same event could therefore be 
categorized differently depending on how they were presented.

	 n  �Tweets posted in languages other than English were included in the total 
number but categorized as neutral unless a definite sentiment could be 
determined using Google translate (www.google.com/translate).

	� Summaries for each of the three agents were graphed to show changes over 
time in the observed Twitter sentiment. 

	 n  �Timelines for each agent were compared with a second archive of article 
publication dates, congress activity and regulatory milestone events, as well 
as blog and news outlet activity to identify drivers of social media activity. 

	� Trending topics and key articles being linked or shared in each given week 
were identified.

	 n  �Specific questions and opinions from individuals who identified themselves 
as medical professionals or patients were noted to identify topics of interest 
to these audiences. 

	� Similar searches and analyses were performed using a selection of freely 
available online automated tools to evaluate their utility, comparing the results 
with those obtained from the manual analysis.

	 n  �Different visual outputs from the automated analyses were also assessed  
for ease of use and utility.

Results
	� The analysis included over 16,000 tweets, 887 publications and  

383 congress abstracts (Figures 1–3). 

Drug 1
	� Approximately 40% of Drug 1 tweets over the course of the year were negative, 

concerning topics such as bleeding issues, negative side effects and lack of an 
appropriate reversal agent.

	 n  �Negative publications and news items were regularly retweeted by legal 
groups, possibly seeking litigation opportunities rather than for medical 
reasons, amplifying the effect. 

	 n  �Drug 1 is relatively widely available and negative patient experiences  
or case studies may be more likely to be tweeted than positive experiences.

Drug 2
	� The majority of Drug 2 Twitter activity identified was related to publications 

and regulatory decisions.

	� There was a low but steady background of negative opinions on Drug 2 
deriving from the long list of bleeding side effects mentioned in a Drug 2 
TV commercial aired in the USA.

	 n  �While there were very few legal groups echoing negative news items as seen  
with Drug 1, these did start to become apparent towards the end of the year.

	� Tweets relating to patient and physician experiences became significantly 
more prevalent over the course of the year.

Drug 3
	� The majority of tweets related to publication and regulatory activities, with 

little patient or physician experiences appearing until later in the year. This 
may have limited the potential for the type of negative comments seen with 
Drugs 1 and 2.

	� On airing, a low background of negative opinions based on the bleeding risks 
mentioned in an Drug 3 TV commercial started to emerge, similar to that seen 
with Drug 2. 

Observations
	� The most common drivers of both positive and negative sentiments related to 

regulatory decisions and key trial publications. Mainstream news articles, 
though less frequent, also resulted in significant social media activity. 

	� The Twitter activity for the three products shows some predictable signs of 
differences relating to changes over the product lifecycles.

	� A lack of information can itself be a source of negative sentiment, particularly 
when relating to safety or management of side effects.

	� Journal impact factor does not necessarily reflect social media impact.

	 n  �While studies published in high impact journals are frequently picked up by 
key blogs and news services, publications in some low impact journals also 
resulted in significant social media activity.

	� While patient and physician experiences were rarely retweeted or repeated, 
they frequently referred to similar events, problems or questions.

Automated tools for extracting 
useful information

    ��Commercial and free online software is available that can be used to mine 
potentially useful information from Twitter feeds or searches. Examples of 
potentially useful information include:

	 n  �The number of tweets over time 
	 	 – �A measure of noise but not of what is 

being said.

	 n  �The most frequently shared links
		  – �Many services can identify links that 

have been shared and this can be used 
to assess how widely a specific 
publication is being cited/shared. 

		  – �Owing to the widespread use of 
different link-shortening services and 
linking to different news providers or 
blog coverage of the same story, the 
information should be considered 
qualitative not quantitative.

	 n  �The proportion of tweets in different 
languages and, where available, the 
location from where tweets were made

		  – �This may be useful in tracking the 
dissemination of information from 
specific events, such as congresses,  
over time.

	 n  �Influential individuals or accounts based 
on number of followers, levels of 
retweeting user mentions.

	� While tools that claim to perform sentiment analysis exist, the accuracy of all 
programs we have tried remains very poor.

Visualizations/snapshot tools
    �Commercial and free software is 

available that can produce a rapid 
‘snapshot’ of current activity and 
activity over time. 

	 n  �Advantages
		    – �Rapid generation of high  

impact visuals.
		    – �Key topics and themes are often 

clearly visible.

	 n  �Disadvantages
		    – ��Generally only major trends are 	  

visible, and user experiences/
queries are not identified with 
these tools. Even if the same topic 
is discussed by several individuals, 
the lack of consistent language 
prevents them from showing up 
on ‘averaged’ summaries.

		    – �Words and phrases are often  
seen out of context and may 
be misinterpreted.

Conclusions
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Abstract FIGURE 1. Drug 1 publication and congress activity showing the total (negative in tone or findings) number of items identified.
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FIGURE 2. Drug 2 publication and congress activity showing the total (negative in tone or findings) number of items identified.0
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FIGURE 3. Drug 3 publication and congress activity showing the total (negative in tone or findings) number of items identified.
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FIGURE 5. Examples of snapshot outputs 
from a) Twitter flow and b) Comparison cloud, 
both from www.neoformix.com/projects.

FIGURE 4. Example of analytical  
output from www.tweetarchivist.com. 
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