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How to improve monitoring 
of drugs in the paediatric 
population 

Pharmacovigilance 
 
 
      1) Paediatric query 
  
             2)Paediatric Signal Detection 
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• PhV obligations for routine monitoring of ADRs 

• Stastical and clinical relevance 

• e-RMR: a tool for signal detection 

• Medication error in children 

• Update on future developments 

• Conclusion 
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LEGAL BACKGROUND 
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Signal definition  
 

 Signal is an 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 
event, either adverse or beneficial, that is judged to be of sufficient 
likelihood to justify verificatory action.  

 

 Report of the Council for International Organisations of Medical Sciences WG 

VIII, Practical Aspects of Signal Detection in Pharmacovigilance (CIOMS, 

Geneva 2010). 
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Sources of information–Hypothesis Generating 
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Spontaneous ADR 
reporting systems Clinical trials data 

Scientific literature 

Pharmacovigilance 

Pharmacoepidemiological 
studies 

Non clinical trial data e.g non-
interventional studies  

Source of all signals evaluated by EMA  
in 2013 (n=2449) 
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Sources of information–Hypothesis Generating 
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Clinical trials data 

Pharmacovigilance 

91%

5%3%

1%
EV Literature Other RAs Other

91% of signals evaluated by EMA originate from 
EudraVigilance 
70% of signals validated and forwarded to PRAC 
by EMA originate from EudraVigilance 
 

Source of all signals evaluated by EMA  
in 2013 (n=2449) 
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• Under reporting and reporting bias 

• No drug exposure data  

• No adverse event natural history (prevalence, 
incidence) 

• No indication epidemiology (prevalence, 
incidence) 

• Data quality and missing data 

• Confounders 

 Limitations of the spontaneous reporting  
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Signal detection limitation 
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Fishing in the 
wrong place 

Fishing with the wrong tool 
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DME = designated medical events 
 List of MedDRA terms with high mortality rate and high 

likelihood to be drug related. The list was introduced in 
2012 to serve as safety net in signal detection and ensure that 
important events requiring review would not be missed.   
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Acute hepatic failure 
Acute respiratory distress 
syndrome 
Acute respiratory failure 
Agranulocytosis 
Anaemia haemolytic autoimmune 
Anaphylactic reaction 
Anaphylactic shock 
Anaphylactoid reaction 
Anaphylactoid shock 
Angioedema 
Aplasia pure red cell 
Aplastic anemia 
Asterixis 
Autoimmune hepatitis 
Autoimmune neutropenia 
Autoimmune pancreatitis 
Autoimmune pancytopenia 
Autoimmune thrombocytopenia 

Dermatitis exfoliative 

Dermatitis exfoliative generalised 

Disseminated intravascular coagulation 
Drug reaction with eosinophilia and systemic 
symptoms 
Epilepsy 
Erythema multiforme 
Febrile bone marrow aplasia 
Febrile neutropenia 

Gastrointestinal mucosal necrosis 
Gastrointestinal necrosis 
Grand mal convulsion 
Granulocytopenia 
Haemoglobinaemia 
Haemoglobinuria 
Haemolysis 
Haemolytic anaemia 
Haptoglobin decreased 

Renal failure 
Renal failure acute 
Respiratory failure 
Reye's syndrome 
Rhabdomyolysis 
Status epilepticus 
Stevens-Johnson syndrome 
Subacute hepatic failure 
Sudden cardiac death 
Sudden death 
Sudden hearing loss 
Sudden visual loss 
Suicidal behaviour 
Suicidal ideation 
Suicide attempt 
Thrombotic thrombocytopenic 
purpura 
Torsade de pointes 
Toxic epidermal necrolysis 
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Statistical 
approach: 

SDRs/PRR 

Clinical approach: 
• Temporal association 

• Biological plausibility  

• Dechall.-Rechallenge 

Signal Detection 

Signal Assessment /Recomm. 

PRAC 

Signal confirmation 

Signal 
Management  

Signal Validation  
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Dynamic vs Static PRR 
overtime 

Hypothesis = Statistical relevance 

Disproportional Analysis 

PRR =  a/(a+b)
c/(c+d)

PRR PRR(-) = 1: no reporting difference 
 PRR(-) > 1: there is a difference  
 
PRR threshold in EV for a potential signal = 
Lower bound of the 95% Confidence Interval of 
PRR ≥ 1 
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ICSR (CIOMS I) 
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Hypothesis = Clinical relevance 

• Biological plausibility 

• Dechallenge / 
Rechallenge (+/-) 

• Time to Onset: 
temporal association 

• Confounders: co-
suspected / 
concomitant drugs 

• Underlying disease 
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Causality Assessment Rational 
• VERY LIKELY/CERTAIN: plausible TTO, with no alternative explanations  

• PROBABLE: reasonable TTO, unlikely attribute to alternative explanations  

• POSSIBLE: reasonable TTO but it could also be attributed to alternative explanation  

• UNLIKELY: improbable TTO also attribute to underlying disease and concomitant drugs 

• UNRELATED: incompatible TTO and confounded by underlying disease and concomitant drugs 

• UNASSESSABLE: insufficient information  

SIGNAL VALIDATION 

Cosimo Zaccaria - Signal Management – Pharmacovigilance Department 

• ONTOLOGY = the information in the SmPC is unable to convey the risk  

• FREQUENCY = increasing or of concern in the subsets analysed 

• SERIOUSNESS = outcome of the ADR is more serious than expected 

• TREATMENT = specific action that the prescriber would not consider 

• DIAGNOSIS = specific clinical manifestation or test that HCP would not expect causing a delay 

• PREVENTION = monitoring the specific subset to enforce the preventability of the ADR   

 

 

Rational 



Signal Assessment by PRAC 
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- Save time in screening  

- Simplify the screening process   

- Avoid duplication of work tracking all issue 

- Build-up a knowledge overtime about your product 

- Improve reliability matching different sources of 

information (PSUR, SPC, RMP, US_PI etc.)   

- Simplify access to the cases  
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eRMR (electronic Reaction Monitoring Report) 
electronic tool for SD: 
 

EV~4500 ICSRs per day 



Use of agreed terminology 
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1/2 eRMR – STRUCTURE & CONTENT 
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Drug x 

Drug x 
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1/2 eRMR – Structure: EV data and sub-
categories   
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eRMR: structure and content and optimal use for signal detection - C. Zaccaria 18 
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Priority 
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Structure: interactive functionalities 
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eRMR – Monitoring and Tracking 

Cosimo Zaccaria - Signal Management – Pharmacovigilance Department 

Several sources 
of information 
combined in the 
eRMR: SmPC, 
RMP, PSUR, 
reviews etc. 

PRR, SDRs, 
DME, IME etc. 



 DME 

 IME/SDR  

 Fatal 

 Literature 

 Screening the eRMR   
  Prioritisation of ADRs   
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Pr1 = Designated Medical Events 

Pr2 = Important Medical Events with 
a Signal Of Disproportionate 
Reporting 

Pr3 = Important and non Important 
Medical Events with a Fatal outcome 
or Paediatric Cases 

Focusing on certain ADRs 
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Type of ADRs in EV: Paediatrics Vs Adults  
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Main differences ...  
Child vs Adult  

• PhD and PhK        increased vulnerability and different drug 
interaction profile; 

• Eccipients        increased susceptibility; 

• Drug induced growth and develp. Disorders        drug 
exposure at a sensitive point in development (critical window) 

• Paediatric ADRs       specific only to children. In utero 
exposure is an additional risk factor 

• Chronic disease       increased risk for life-long exposure 

• Unable to communicate ADRs clearly          
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 DME 

 IME/SDR  

 Fatal 

 Literature 

 Screening the eRMR   
   Prioritisation of ADRs   
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Pr1 = Designated Medical Events 
Pr2 = Important Medical Events with 
a Signal Of Disproportionate 
Reporting 
Pr3 = Important and non Important 
Medical Events with a Fatal outcome 
or Paediatric Cases 

Focusing on certain ADRs 

PrPaed = Paediatric safety net; 
•All IMEs in paediatrics 
•All paed congenital disorder 
•All Fatal paed cases 
•All paed medication error and 
accidental exposure 
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Distribution of Medication Error cases (HLT) by 
Age group in EV = 1% of the total Paed. Cases 

25 
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0-2 y/o 



Medication Error… 
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… can occur as a combination of unfavorable, yet preventable 
circumstances. GVP: ME refers to any unintended error in the 
prescribing, dispensing or administration of a medicinal product while 
in the control of the healthcare professional, patient or consumer. 

Hence, the EudraVigilance is a potentially useful tool for the 
evaluation of safety concerns due to medication error issues once its 
constraints are considered and accounted for. 
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The Agency also has a role in facilitating coordination between 
Member States, national pharmacovigilance centres and national 
patient-safety authorities to enable the mutual exchange of 
information on ADRs resulting from ME and effective reporting to 
EudraVigilance. 



Changes in the Legislation 

 The PhV Legislation has introduced a number of changes related 
to ME:  
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1. The term adverse reaction now covers noxious and unintended 
effects also resulting from medication errors and uses outside 
the terms of the marketing authorisation; 

2. EU Member States (MSs) to collect information on suspected 
ADRs also arising from use outside the terms of the marketing 
authorisation which includes: misuse, abuse, medication error as 
well as occupational exposure; 

3. MSs should ensure that reports arising from an error associated 
with the use of a medicine are made available to EV. 
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Medication Error in Children 
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overdose Lack of Eff. Acc. Expos. 

Off label 
use/misuse 

Drug/food 
interaction 

Near Misses 

MedDRA Code: 
some terms 
suggesting ME 
are distributed 
at different 
MedDRA level  

Understand the cause… 

1. Higher risk from 0-2 years old 
2. drugs with low therapeutic index (analgesics, anticonvulsants etc.)  
3. Drugs with high risk formulation (IV, adults formulations etc.)  
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Future Steps 
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To evaluate any increase performance in 
detecting more TRUE POSITIVE and/or less 
FALSE NEGATIVE 

Describe how to monitor vulnerable 
population:i.e. Paediatrics/elderly etc. 

1. PROTECT WP3.8 = sub-group and stratification 
analysis currently under study to investigate Routine 
Signal detection using PRR designed for vulnerable 
population (i.e. Paediatrics/Elderly etc.).  

2. PRAC–SMART = workstream focus on writing the methodological 
guidance for signal detection 
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In Summary and Conclusions    

3. Need for complementary data sources to advance knowledge of 
benefit-risk of medicines in paediatrics;  

4. Link between PIP and RMP to closely monitor potential risks for 
children in the eRMR; improve interaction PRAC/PCO)  

5. Development of a new MedDRA SMQ for ME  

6. Encourage reporting for HCP reluctant to report ME/off label  

7. Understand the cause of the paediatric ADR (i.e. dose, interactions 
etc.) and reflect in risk minimisation measures: (DHPC, PI updates, 
educational material, change in packaging design);  
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1. Paediatric Priority -  List for paediatric ADRs 
(congenital disorders, ME, LoE etc.) and Paed PRR; 
 
2. Need to enhance PhV for premature babies at much 
higher risk  
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