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Signal detection – experience to date 

What is it? 

How is it done? 
Does it work? 

What’s next? 



Definition of signal detection 
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Council for International Organisations of Medical Sciences Working 
group VIII Practical Aspects of Signal Detection in Pharmacovigilance 
(CIOMS, Geneva 2010): 
 
SIGNAL = information that arises from one or multiple sources 
(including observations and experiments), which suggests a new 
potentially causal association, or a new aspect of a known 
association, between an intervention and an event or set of related 
events, either adverse or beneficial, that is judged to be of sufficient 
likelihood to justify verificatory action.  



Signal detection – experience to date 3 

Volume 9B of The Rules Governing medicinal Products in the European Union 

One of the aims of pharmacovigilance is the detection of new safety 
signals in relation to the use of VMPs. A signal should be considered as 
information reported on a possible causal relationship between an 
adverse event and a VMP, the relationship being unknown or previously 
incompletely documented. 
 
The regular review and analysis of adverse events in a pre-defined time 
period for one specific VMP in one particular species might lead to the 
identification of potential signals when, for example: 
- an increase in the number of adverse events in a short period is   

observed, 
- an increase in the frequency of a particular clinical sign is recorded, 

compared with the expected frequency for that sign, 
- new unidentified clinical signs are highlighted,  
- a potential impact on public or animal health is suspected. 
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Signal management process 

Signal detection 

Signal prioritisation 

Signal validation 

Evaluation 

Action 



Signal detection (1 of 6) 

Signal detection – experience to date 7 

Literature 
(social 

media?) 

Active 
surveillance 

studies 

Spontaneous 
Reports 
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Main goal: highlight « higher than expected » 
frequencies of drug-event association without 
exposure data 

 

Several complementary approaches: 
• Observational: daily experience of each operator 
• Trend analysis: comparison of reported data over 

given time periods 
• Calculation of statistical indicator(s) 
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Principle of a statistical test 
 => H0: drug/event combination occurs with 

no significantly greater frequency for drug X 
than for any other product 

 

Signal of Disproportionate Reporting (SDR)  
for drug/event pairs 
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Examples of available tools, used on the human side: 
 

– Multi-item Gamma Poisson Shrinker (MGPS): Bayesian 
approach used by the FDA 

– Bayesian Confidence Propagation Neural Network (BCPNN): 
Bayesian approach using a particular disproportionality measure 
(IC), used by the WHO-UMC 

– Proportional Reporting Ratio (PRR): homogeneous with a 
Relative Risk (RR), used by the UK-MCA and by the EMA for 
HMPs and VMPs 

– Reporting Odds-Ratio (ROR) 
– Chi-square (χ²) 
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• PRR is very sensitive (low number of reports) 
 => high number of false-positive 

 
• Further criteria (time on market dependent?) 

– Individual cases ≥ 3 (interpretability) 
– PRR ≥ 2 (indicator of disproportionality) 
– PRR (-) ≥ 1 (significant disproportionality) 
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“Choice of a disproportionality statistic for signal detection 
should be primarily based on ease of implementation, 
interpretation and optimization of resources.” 

Comparison of 5 disproportionality methods. 
4 companies, one Agency and 2 International 
spontaneous report databases. (500 k – 5 million reports) 

Product life-time      Precision of method  
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Signal management process 

Signal detection 

Signal prioritisation 

Signal validation 

Evaluation 

Action 



Signal detection – experience to date 14 

Signal prioritisation 

Strength  & 
Consistency 

Impact on 
humans 

Clinical 
relevance 

Animal health 
impact 

Previous 
awareness 
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Signal validation 
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Signal evaluation 

...This requires a thorough   pharmacological and   clinical assessment… 



IN PRACTICE FOR CAPs 

• All CAPs on “Signal detection schedule” of either 3, 6 months 
or 1 year as agreed by CVMP  

• Performed by Rapporteur and/or its experts 

• Using the EMA Data Warehouse 

• Recording the analysis outcomes on a separate database 

• Discussion by PhVWP-V 

• Discussion by CVMP 
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21 

Click to go to 
line listing 

PRR until date 2 PRR until date 1 



Signal detection – experience to date 22 



Signal detection – experience to date 23 



Signal detection – experience to date 24 

Process 

PhVWP 

CVMP 
Request to MAH for specific monitoring  

as part of the next PSUR or targeted PSUR. 



OUTPUT 
1380 Analyses September 2011 – January 2015 
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No data 
32% 

To be 
followed up 
15% 

False 
positives or 
data quality 
issues ? 
50%  For discussion 

3 % 
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No data 
32% 

To be 
followed up 
15% 

False 
positives or 
data quality 
issues ? 
50%  

PSUR Signal 
detection 
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No data 
32% 

To be 
followed up 
15% 

False 
positives or 
data quality 
issues ? 
50%  Individual 

case ABON 

PSUR at 
product 
level 

Signal detection at 
substance (and 
European) level 



Potential of signal detection/signal management  

• Assessing data over a product’s life time 
• Assessing data at substance level 
• Assessing potential “hidden” interactions 
• Facilitates comparison between similar compounds 
• Allows ad-hoc and continuous assessment 
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No data 
32% 

To be 
followed up 
15% 

False 
positives or 
data quality 
issues ? 
50%  

        Non-CAPS CAPS 



Next 

• How to implement a risk-based approach at EU level as well as 
product level? 

• Are the current procedural tools, including signal detection 
adequate to monitor e.g. the use of VMPs for food producing 
animals? 

• How can we improve data quality? 

• How to lower the rate of false positives? 
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Next 

• How to value sub-group analysis and stratification? 

• How to improve query tools, by e.g. ontology? 

• How to look for hidden drug-drug interactions? 

• Technical and operational hurdles – populating the EU 
Veterinary Medicinal Product Database. 
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