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Abstract: Signal defined as an information arising from multiple sources which suggests a new potentially causal association, or a new 

aspect of a known association between a drug and an event or set of connected events, either adverse or useful, that's judged to be of 

adequate probability to justify verifying action. Signals of either adverse or useful effects could arise from literature reports, 

epidemiological studies, clinical trials, meta-analyses, health Authority safety communications, post-authorization safety studies and 

spontaneous reports of suspected ADRs. Collections of ICSRs in giant numbers stay the most supply of data and need effective analysis 

for signal detection. A primary aim in observation of drug safety is that the timely detection of either new adverse drug reactions (ADRs) 

and beneficial effect or a relevant change of the frequency of both that are already have casual association with an explicit drug, i.e. 

signal detection. In this article author gives overview on importance of signal detection and various steps involved in signal detection. 
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_________________________________________________________________________________________________________

Introduction: 

In pharmacovigilance signal detection is very important process 

to identify new safety signals with drugs marketed recently or 

change of the frequency or seriousness of adverse events that are 

already known to be associated with the drugs and the process 

of actively searching for and identifying safety signals from a 

wide variety of data sources. Signal Detection is one of the core 

steps in monitoring life cycle of medicinal product. As per article 

107h of Directive 2001/83/EC, article 28a of Regulation (EC) 

No 726/2004 and chapter III of Commission Implementing 

Regulation (EU) No 520/2012 MAH need to do signal 

management process. (1) 

 

Once a new drug gets marketing approval it is important to 

review reports ICSRs at the case the level for the purposes of 

signal detection. Thus, proper prioritization thresholds must be 

put in place to focus attention on groups of ICSRs. There are a 

unit each descriptive similarly as quantitative way that of 

achieving prioritization. 

Adverse drug events should be separated using the MedDRA 

dictionary to identify signals using different levels of  

 

 

granularity. Preferred Term (PT) level term use in analysis of 

signal has been shown to have the best combination of sensitivity 

and positive predictive value for signal detection. (2)  

Signals can be detected by qualitative and quantitative methods, 

details information given in table. Different types of adverse 

events need different methods for signal detection. Signals 

obtain from spontaneous reports often have in small numbers of 

cases are predominantly qualitative in nature. Quantitative 

signals often contain type B or C adverse reaction and may be 

found in large safety databases like FDA Adverse Events 

Reporting System (FAERS), EudraVigilance and VigiBase. 

Some basic points is important to identified to determine the 

evidence present in a signal: quantitative strength of the latency, 

listedness, rechallenge, consistency of data present, exposure 

response relationship, potentially causal association between 

event and drug, experimental findings, possible analogies and 

the data nature, quantity and quality. (3) 

 

 

 



Paper Title: Overview of Signal Detection in Pharmacovigilance 

 ISSN:-2581-6934 |Available at :www.jidps.com | pp :(58-62) 
59 

 

The assessment of ICSRs and literature is important to detect 

safety signals for marketed drugs. Detection of signal from 

ICSRs relies on accurate assessment by trained 

pharmacovigilance professionals. However, statistical, and 

computational methods have played an important role because 

day by day databases have grown larger as spontaneous 

reporting increase. (4) 

Screening of huge numbers of individual case reports by 

automated or semiautomated method to identify possible drug 

safety issues often use by many marketing authorization holders. 

Adverse drug events caused by drugs are a major impediment to 

beneficial pharmacological therapy: they may cause mortality 

and morbidity, and trigger patients to stop otherwise effective 

treatment. With several necessary risk’s unknown at the time of 

selling, detection of those risks as timely and accurately as 

doable is of utmost importance of signal detection. (5) 

 

General terminology 

Signal: Information arising from one or multiple sources, 

including observations and experiments, which 

suggests latest potentially causal association, or novel aspect 

of a known association between an intervention and an event 

or set of related events, either adverse or 

beneficial, that's judged to be of sufficient likelihood to 

justify verificatory action. New aspects of a known casual 

association may include changes in the frequency, 

distribution (e.g. sex, age group and country of occurrence), 

duration, severity, or outcome of the adverse reaction. A 

signal often relates to all or any medicinal products 

containing an equivalent active substance, including 

combination products. Certain signals may only be relevant 

for a specific medicinal product or during a specific 

indication, strength, pharmaceutical form, or route of 

administration whereas some signals may apply to a whole 

class of medicinal products. (6) 

Validated signal: A signal for which the signal validation 

process has verified that the available documentation 

contains sufficient evidence demonstrating the existence of 

a new potentially causal association, or a new aspect of a 

known association, and therefore justifies further analysis of 

the signal. 

Non-validated signal: A signal for which the signal 

validation process has led to the conclusion that the available 

documentation at that point in time does not contain 

sufficient evidence demonstrating the existence of a new 

potentially causal association, or a new aspect of a known 

association, and that therefore further analysis of the signal 

is not warranted. 

Refuted signal: A validated signal which, following further 

assessment has been determined to be “false” i.e. a causal 

association cannot be established at that point in time. 

Confirmed signal: A validated signal entered in EPITT that 

requires further analysis and prioritization by the PRAC, 

according to the PRAC Rapporteur or (lead) Member State.  

Non-confirmed signal: A validated signal entered in EPITT 

that does not require further analysis and prioritization by the 

PRAC at that point in time, according to the PRAC 

Rapporteur or (lead) Member State. 

Ongoing Signal: Signal under evaluation at the data lock point 

of the PSUR/PBRER. 

Closed Signal: Signal for which evaluation was completed 

before the data lock point of the PSUR/PBRER. (8) 

Emerging safety issue: A safety issue considered by a 

marketing authorization holder to require urgent attention by 

the competent authority because of the potential major 

impact on the risk-benefit balance of the medicinal product 

and/or on patients’ or public health, and the potential need 

for prompt regulatory action and communication to patients 

and healthcare professionals. Examples include:  



Paper Title: Overview of Signal Detection in Pharmacovigilance 

 ISSN:-2581-6934 |Available at :www.jidps.com | pp :(58-62) 
60 

• Major safety issues identified in the context of ongoing 

or newly completed studies, e.g. an unexpectedly 

increased rate of fatal or life-threatening adverse events. 

• Major safety issues identified through spontaneous 

reporting or published in the scientific literature, which 

may lead to considering a contra-indication, a restriction 

of use of the medicinal product or its withdrawal from the 

market.  

• Major safety-related regulatory actions outside the EU, 

e.g. a restriction of the use of the medicinal product or its 

suspension. (6)  

Designated medical events: Some medical events are known to 

result on most occasions from exposure to medicines. Thus, 

when such events are reported, the prior probability of a causal 

relationship to one of the medicinal products listed in the ICSR 

is high. Hence the ICSRs will evoke concerns even before an 

SDR is observed. A list of these terms, complemented by 

important and serious events that should not be missed, should 

then be created, and can serve as a safety net in signal detection. 

It is recommended that these designated medical events (DME) 

are drawn to the attention of signal detection assessors 

irrespective of any other statistical methods used and that they 

are prioritized for clinical review. Elements of the DME list are 

generally a relatively small subset of the IME list. (7) 

Signal Detection Steps: Signals arising from spontaneous 

reports also could be detected via Monitoring large adverse drug 

reaction databases such as Eudravigilance and the FDA AERs 

system, Published articles, PSURs/PBRERs and Ongoing 

benefit-risk monitoring. The process for managing signals by 

MAH and regulatory authorities / must systematically address 

the following steps:  

1. Signal detection 

2. Signal validation 

3. Signal confirmation 

4. Signal analysis 

5. Signal prioritisation 

6. Signal assessment 

7. Recommending action 

Signal detection: Signal detection is a process of detecting 

signal from available data set and involve an assessment of 

ICSRs, statistical analyses, or a combination of both, depending 

on the size of the data present. When it's not relevant or possible 

to assess every individual case (e.g. signals detected from 

published studies, healthcare record data), assessment of 

aggregated data should be considered. At the same time expert 

need to focus on serious and important events, the Important 

Medical Event (IME) list should be used to assessment and 

Designated Medical Events (DME) should always be prioritized. 

In addition, it is important for experts conducting signal 

detection to have access to a reference safety information (RSI) 

to check labelling of events. This will help to in validating and 

assessing a signal is not assess for information that is already 

present in RSI. 

Sources for the detection of signals: 

 Spontaneous reporting 

 Active monitoring systems 

 Interventional studies (clinical trials) 

 Non-interventional studies (pharmacoepidemiology 

studies) 

 Non-clinical studies (e.g. animal toxicology studies) 

 Published Scientific literature 

 Systematic reviews  

 Meta-analyses  

 Data from in regulatory databases (e.g., FDA Adverse 

Events Reporting System (FAERS), EudraVigilance 

and VigiBase) 

 Health Authority safety communications  

 Post-Authorization Safety Studies (PASS) 

 Other relevant sources 

Signal validation: The process of evaluating the data to 

supporting the newly identified signal to verify that the available 

data contains sufficient evidence demonstrating the existence of 

a new potentially causal association, or a brand new facet of a 

well-known association between drug and new signal. 

The below points should be considered during signal validation 

based on the review of ICSR data:  

 Previous awareness: The information on the adverse 

events is already added in the reference safety 

information (SmPC, pack insert and package leaflet). 
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The signal relates to an adverse event already added in 

the SmPC for other products having same active 

substance. The association has previously been 

analyzed and added in the RMP and PSUR. 

 Strength of the evidence: The strength of evidence of 

signal evaluated based on number of ICSRs received 

with temporal association, positive dechallenge or 

rechallenge, lack of alternative causes, assessed as 

possibly related, consistency of the evidence across 

cases, quality of the data and dose-reaction relationship. 

 Clinical relevance and context: Some sources of 

information may provide evidence for a causal 

association, or a new aspect of a known association, and 

may be considered during further assessment of the 

signal. It include seriousness and severity, outcome and 

reversibility of the adverse event, additional insight on 

a known adverse events, reactions occurring in the 

context of drug-drug interactions, populations 

including pregnant women, children and elderly 

population, events occurring in different patterns of use 

e.g. overdose, abuse, misuse, off-label use, medication 

errors. 

Signal confirmation: Signal confirmation is the responsibility 

of the PRAC Rapporteur for CAPs, and the lead Member State. 

PRAC or lead Member State should confirm signal or not the 

signal, i.e. decide whether or not it should undergo PRAC 

analysis and prioritization. Member State or rapporteur may 

decide not to confirm a validated signal if, signal is already 

adequately handled through a different procedure (e.g. PSUR, 

variation), validated signal involves an adverse reaction that is 

already adequately reflected in the product, signal has already 

been subject of review and the available data does not warrant 

additional analysis because of restricted proof or clinical 

relevancy. 

Signal analysis, prioritization and assessment by the PRAC: 

Once the Agency or the competent authority within the Member 

State verificatory or confirming a signal considers that 

imperative action is needed before the subsequent PRAC 

meeting, it should use the pharmacovigilance rapid alert system 

of the EU regulatory network to inform this network about the 

issue and request discussion on any potential action. The PRAC 

ought to prioritize signals taking into consideration the data 

provided by the Member State or rapporteur that confirmed the 

signal. The PRAC might any amend the scope of the signal 

management by extending it to alternative active substances of a 

similar category of medicative product or to alternative 

connected adverse reactions. When further assessment is 

considered needed within the signal procedure, the PRAC should 

appoint a rapporteur and define a timeframe considering the 

prioritization of the signal. The appointed rapporteur ought to 

lead the assessment and transmit to the PRAC an assessment 

report. The assessment report should include a proposed 

recommendation and should be updated as appropriate based on 

comments from other PRAC members and the MAH. Marketing 

authorization holders shall collaborate with the PRAC for the 

assessment of the signals by providing the additional 

information requested. Such requests are generally addressed to 

marketing authorization holders of the reference medicinal 

products and usually consist of a cumulative review of relevant 

data (e.g. from spontaneous reports, clinical trials, scientific 

literature), together with a discussion and conclusion from the 

marketing authorization holder. Marketing authorization holders 

that provide data are also invited to comment on the rapporteur’s 

preliminary assessment report. When the PRAC recommends 

assessment of the signal among another procedure (e.g. PSUR, 

referral, variation), the method and timelines for that procedure 

apply and therefore the signal procedure is closed. 

Recommendations on signals from the PRAC: PRAC 

recommendations are adopted after prioritization and after each 

plenary discussion during the assessment of the signal. The 

recommendations may include any or a combination of the 

conclusions: The MAH should provide additional data for 

assessment within a signal procedure, review of additional data 

on the signal in the following PSUR or submit an ad-hoc PSUR, 

update the reference safety information through an application 

for a variation, requested to submit an RMP or to update the 

RMP, implement additional risk minimization measures such as 

educational materials or the dissemination of a Direct Healthcare 

Professional Communication, a post-authorization study 

according to an agreed protocol and submit the final results of 

that study.  

PRAC recommendations to provide additional data are 

communicated directly to concerned MAH by the Agency.  
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Conclusion: This review aimed to give a brief overview of 

signal detection and its steps for assessment of new safety issue 

in daily pharmacovigilance activities. This article will useful for 

the drug safety physicians and industry personnel in signal 

detection. 
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