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Background 

Timely identification and tracking of drug safety risks	  

Concurrent exploration of diverse data sources 
(spontaneous reporting systems, electronic health records, 
bibliographic databases, social media)	  

Appropriate data retrieval mechanisms, quality control 
and high-throughput data analytics for knowledge 
discovery	  

Need	  

Trend	  

Challenge	  
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Aim of the Study 

Exploiting open / 
publicly available data 
for pharmacovigilance	  

Query 
drug & condition of 

interest	  

Aggregation, Filtering  
& Transformation 

of the retrieved data	  

Data Analytics 
Joint visualization 

in a common timeline	  
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Uniform ICT  Framework	  



Trend: Programmatic Access to Data Sources 

Social	  Media	  
Plaaorms	  

Bibliographic	  
Databases	  

Spontaneous	  
Repor]ng	  
Systems	  
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Query Formulation 

• Drugs: RxNorm, ATC, generic & brand name, etc. 
• Health outcomes: MedDRA 

Spontaneous	  
Repor]ng	  
System	  

• Drugs: generic name, active substance	  
• Health outcomes: expressed in scientific terms	  

Bibliographic	  
Database	  

• Drugs: generic name, international brand name…	  
• Health outcomes: layman terms 

Social	  media	  
content	  

Lexicon	  for	  
Contextualized	  

Querying	  per	  Data	  
Source	  
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Data Aggregation: FAERS 
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Data Aggregation: PubMed 
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Data Aggregation: Twitter 
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Data Filtering & Transformation 
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Case Study: New Oral Anticoagulants & Risk of Cerebral Hemorrhage  

Scope: What data are available for Apixaban, Dabigatran and 
Rivaroxaban and Cerebral Hemorrhage? 
Sources: FAERS, PubMed and Twitter 
Selection criteria: Interest & data availability	  

Synonyms for drugs: DrugBank (http://www.drugbank.ca/) 

Synonyms for cerebral hemorrhage: Layman terms and BioPortal 
(http://bioportal.bioontology.org/) 

Identify common appearance of drug and health outcome of interest 
Focus on English terms only 

Periodic search within a 3-month period (January-March 2015) 

Query Lexicon  

Study Context 

Search Protocol 



Case Study: New Oral Anticoagulants & Risk of Cerebral Hemorrhage  

FAERS	   PubMed*	   TwiGer	  

Apixaban	  AND	  Cerebral	  Haemorrhage	  

10	  (67)	   1	  /	  59	  /	  33	  (1	  /	  66	  /	  54)	   8	  (9)	  

Dabigatran	  AND	  Cerebral	  Haemorrhage	  

17	  (633)	   10	  /	  93	  /	  54	  (13	  /	  104	  /	  84)	   188	  (431)	  

Rivaroxaban	  AND	  Cerebral	  Haemorrhage	  

18	  (471)	   5	  /	  73	  /	  40	  (5	  /	  80	  /	  64)	   57	  (93)	  

*Results	  in	  the	  form	  N1	  /	  N2	  /	  N3,	  where	  N1:	  number	  of	  papers	  in	  which	  the	  search	  terms	  (condi]on	  and/or	  drug)	  appear	  in	  their	  <tle,	  N2:	  number	  of	  papers	  in	  
which	  the	  search	  terms	  (condi]on	  and/or	  drug)	  appear	  in	  their	  <tle	  or	  abstract,	  N3:	  number	  of	  papers	  that	  have	  been	  annotated/classified	  by	  NLM	  librarians	  

through	  MeSH	  with	  "adverse	  effects"[Subheading]	  OR	  "chemically	  induced"[Subheading]	  OR	  "Chemicals	  and	  Drugs	  Category"[Mesh]	  and	  in	  which	  the	  search	  terms	  
(condi]on	  and/or	  drug)	  appear	  in	  their	  <tle	  or	  abstract.	  
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Nota%on:	  Reports/References/Posts	  retrieved	  via	  narrow	  term	  search	  (broad	  term	  search)	  



Case Study: New Oral Anticoagulants & Risk of Cerebral Hemorrhage  
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All	  serious	  reports	  
Primary	  country	  source:	  US,	  GB,	  CH,	  JP	  

Healthcare	  professional	  experience	  

All	  serious	  
reports	  
Primary	  country	  	  
source:	  US,	  GB,	  
ES,	  FR,	  	  AU,	  MX,	  
NZ	  

Pa2ent	  concern/an2cipa2on	  
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Case Study: New Oral Anticoagulants & Risk of Cerebral Hemorrhage  

All	  serious	  reports	  
Primary	  country	  source:	  
US,	  GB,	  JP,	  TR,	  DE,	  LU,	  AU	  

Pa2ent	  -‐	  Healthcare	  professional	  discussion	  



§  Twitter: 
§  Too much “noise” (promotional material / advertisements also identified): no surprise! 
§  Complexity in the analysis (posts may embody Web links & images - many duplicates) 
§  The majority of messages referred to scientific publications (close to PubMed entries) 
§  Limited personal opinions / experiences of potential patients, but discussions among patients 

and healthcare professionals concerning the anticipated alternative therapeutic option 

§  PubMed: 
§  MeSH indexing can increase the relevance of the results (time constraint!) 
§  Both case reports & review/opinion papers retrieved 

§  FAERS: 
§  Significant difference in the number of reports obtained between exact and broad searches 
§  Serious events reported from various countries 

Case Study: Summary of Findings 
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§  Proof-of-concept development for systematic access to diverse public data 
sources for pharmacovigilance 

§  Case study indicated 
§  the kind of data that are available in each source 
§  the necessity to contextualize queries according to the data source used 

§  The joint visualization of data across a common timeline was proven very 
helpful for drug safety experts (rigorous visual inspection, evolution of data 
across time, potential associations in the production of data from diverse 
sources) 

 

§  Further analysis underway with additional case studies 

Concluding Remarks 
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