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Definition of a Signal
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Definition of a Signal

A Signal is:

A Signal is Not:

“….an event with an unknown causal relationship to
treatment that is recognized as worthy of further
exploration and continued surveillance.”*

Information defining or confirming new causal 
association.

* CIOMS Working Group VIII Report, 2010
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Definition of a Signal
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Signal Detection & Risk Management

Signal 
Detection

• Event rate imbalances

• Disproportionality

Signal 
Evaluation

• Consider confounders

• Alternative etiologies

Signal 
Confirmation

• Evidence crosses threshold 
for causal association
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Signal Detection & Risk Management
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Risk 
Assessment

• Extent of risk

• Impact of risk

Risk 
Mitigation

• Risk minimization strategy

• REMS, RMP

Benefit / Risk 
Reassessment

• Reassess impact of risk 
mitigation strategy
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Types of Safety Signals
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Easy to Identify

• Single cases of rare events

• Stevens Johnson Syndrome, TEN

Moderately Hard

• Frequency imbalances

• Disproportionality

Difficult to Identify

• Imbalances only in population subsets

• Interaction with other risk factors
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Types of Safety Signals

• An adverse event occurring more commonly in a 
treatment group compared to a placebo group,

• A clustering of events common to a medical condition or 
syndrome occurring more commonly in a treatment 
group compared to a placebo group,

• A known adverse reaction for a drug class not previously 
seen with a new product in the class but which is now 
newly reported,

8

Examples of a Signal:
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Types of Safety Signals
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Examples of a Signal:

• Cases of a designated medical event arising from a 
spontaneous reporting system,

• Occurrence of a rare adverse event with a near zero 
background incidence rate,

• An adverse event with a positive dechallenge & 
rechallenge.
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Tools in Signal Detection
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In order to reliably identify signals:

Standardized nomenclature to describe events

Application of the nomenclature in a consistent manner

Standardized grouping of medically similar terms

Standardized methodology for case identification
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Tools in Signal Detection

• WHOART

• COSTART

• MedDRA

• SNOMED
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Standardized Nomenclature to Describe Events

Myocardial infarction

Heart attack
Anterior myocardial infarction
Inferior myocardial infarction
Lateral myocardial infarction
Anteroseptal necrosis
Cardiomyopathy necrotic
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Tools in Signal Detection

• Coding convention rules

– MedDRA Points to Consider

• Synonym Lists / Coding Thesaurus

12

Application of the Nomenclature in a Consistent Manner
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Tools in Signal Detection
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Synonym Lists / Coding Thesaurus
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Tools in Signal Detection

• MedDRA hierarchical structure
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Standardized Grouping of Medically Similar Terms

MedDRA System Organ Class
Preferred Term

BLT014
5 mg

Placebo

Cardiac Disorders

Cardiac arrest 2 (3.4%) 2 (3.1%)

Pericardial effusion 1 (1.7%) 0 (0%)

Sinus tachycardia 5 (8.5%) 1 (1.5%)

Table 3.2.3: Adverse Events by System Organ Class
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Tools in Signal Detection
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Standardized Methodology for Case Identification

 Standardized MedDRA Queries (SMQs)
 Broad

 Narrow

 Clinical & Investigations SOC
 Hyperkalemia + Blood Potassium Decreased

 Other aggregates of medically similar terms
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Tools in Signal Detection
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SMQ - Narrow
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SMQ - Broad

Tools in Signal Detection
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Tools in Signal Detection

Event

Event
Event

Event

Event

Event
Event

Event

Event

Event

Event

Event

Event
Event

Event

Event

Event
Event

Event

Event
Event

Cardiac failure left LVF Left heart failureSMQ: Left Ventricular Failure
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Tools in Signal Detection

Cardiac failure left Subject 103-044

Subject 202-031

Subject 406-002

AEs Con Meds

Dyspnea Doxorubicin

Edema

Chest injury

Acute renal failure

Dyspnea

Brain natriuretic 
peptide increased 
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Tools in Signal Detection

Clinical & Investigations SOC

Clinical SOC Preferred Term Investigations SOC

Metabolism & Nutrition Disorders Hyperkalemia Blood potassium increased

Renal & Urinary Disorders Renal failure Blood creatinine increased

Blood & Lymphatic System 
Disorders

Thrombocytopenia Platelet count decreased
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Tools in Signal Detection

Other Aggregates of Medically Similar Terms

Medical Concept of Interest Preferred Terms

Pulmonary toxicity Dyspnea
Cough
Wheezing
Pleuritis

Fluid retention Pedal edema
Generalized edema
Peripheral edema
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Hy’s Law Criteria

Tools in Signal Detection

 >3x ULN elevation of ALT/AST, and

 >2x ULN elevation of total bilirubin, and

 without evidence of cholestasis 
(alkaline phosphatase <2x ULN), and

 bilirubin elevation at or after time of 
transaminase elevation, and

 no other etiology (e.g., viral hepatitis)

Guidance for Industry: Drug-Induced Liver Injury – Premarketing
Clinical Evaluation
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QTc Prolongation

Tools in Signal Detection

 Mean QTc prolongation >5 msec

 Single cases of absolute QTc duration of 
>450, >480 and >500 msec

 Single cases of relative QTc increases from 
baseline of 30 or 60 msec

E14 Clinical Evaluation of QT/QTc Interval Prolongation and Proarrhythmic
Potential for Non-Antiarrhythmic Drugs
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Tools in Signal Detection

Clinical Studies Post-Marketing

Number of patients with 
events known

Only know what is 
spontaneously reported

Number of patients exposed 
to drug known

Only estimates of the exposed 
population

Robust ancillary data Sporadic ancillary data

Sources documents available Source documents rarely
available

Follow-up available Follow-up rarely available
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Tools in Signal Detection

Event Rate Calculations

Clinical Studies Post-Marketing

Number of Patients with Event

Number of Patients Given Drug

Probability of Event with Drug

Probability of Event with all other Drugs

Event Rate Proportional Reporting Rate
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Tools in Signal Detection
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Tools in Signal Detection



Copyright 2011 BioSoteria, Inc. – Proprietary & Confidential
28

Signal Detection Strategy

Framework for a Signal Detection Strategy

Clinical Studies Post-Marketing

1. Evaluate serious ICSRs
2. Periodic aggregate assessment

of available clinical safety data
(DSUR)

3. Evaluate unblinded studies and 
pooled analyses

Product Safety Committee

1. Evaluate serious ICSRs
2. Periodic aggregate assessment (PSUR)
3. Evaluate events in populations

not studied in clinical development
4. Data mining
5. Observational studies/Registries

See also:
• Pharmacovigilance Planning ICH E2E
• Vol 9A The Rules Governing Medicinal 
Products in the European Union

See also:
• CIOMS VI (Management of Safety
Information from Clinical Trials
• Guidance for Industry: Premarketing 
Risk Assessment


