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In this introductory talk 

• Why current focus on measuring impact of 
regulatory action? 

 

• What has been learnt from experience of 
measuring regulatory action impact? 

 

• Where next – what is vision for the future?  

 

• How will regulatory approach to impact  
measurement be strengthened?  
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The regulatory role 

 

Monitoring benefit risk throughout 
medicinal product life-cycle  

 

Taking action on safety issues in clinical 
use to manage and minimise risk 

 

Communicating updated information to 
healthcare professionals and patients 
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Regulatory action – an opportunity for debate 

No effective medicine is without risk 

so how much harm can be prevented? 

 

It’s all about benefit risk, so shouldn’t 

patients & public accept a certain 

amount of risk?  

 

Aren’t healthcare professionals 

responsible for impact of risk 

management rather than regulators? 

 

 

 

Have the major efforts to strengthen EU 

pharmacovigilance systems had effect? 

 

Do we need to measure impact when 

regulatory action is agreed to be right?   

 

Isn’t regulatory resource better spent 

improving systems for harm detection? 
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Whose impact? 
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Measuring impact of regulatory action – your view? 

 Not a routine regulatory 
responsibility 

 

 Informative for important public 
health decisions 

 

 All regulatory actions should be 
subject to systematic impact 
measurement 
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Adverse effects of medicines - public health burden 

 
 

 

 

 

5% of all hospital admissions due to ADRs 

 

5% of all hospital patients experience an ADR 

 

5th most common cause of hospital death is ADRs 

 

197,000 deaths per year in EU caused by ADRs 

 

Total societal cost €79 billion 5910 lives per year and  

€237m could be saved 
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Evidence for EC impact assessment 

Pirmohamed et al 2004 BMJ 329; 15-19 

Rottenkolber 2011, Pharmacoepi & Drug Safety; 20: 626–634 

 

Studies in EU member states estimated that 
20% to 70% of ADRs preventable 

 

Success of risk minimisation measures 
needed to be evaluated 

 

If ineffective, alternative strategies need to 
be evaluated 
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http://www.bmj.com/content/vol329/issue7456/


Drugs leading to hospital admission Pirmohamed et al 
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European Commission 
“Fraunhofer” review of 
pharmacovigilance actions and 
activities in EU 

 

Independent pan-EU assessment 
of activities, strengths and 
weaknesses 
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“fly” 
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“Fix it while you fly”  



New EU Pharmacovigilance approaches 

Benefit risk throughout product lifecycle 

Proactive risk management planning 

Effectiveness of risk minimisation 

Additional monitoring scheme 

Patient reporting of ADRs 

Quality systems & audits 

 

 

 

      Strengthened pharmacovigilance systems 
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Errors 

Wider concept of harms associated with medicines  
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Supported by extensive EU guidance 
 

Good Vigilance Practice XVI 
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Pharmacovigilance Risk Assessment Committee 

All aspects of the risk management of the use of medicinal products 

including the detection, assessment, minimisation and communication 

relating to the risk of adverse reactions, having due regard to the 

therapeutic effect of the medicinal product, the design and evaluation 

of post-authorisation safety studies and pharmacovigilance audit 



EC Report on 3 years of EU pharmacovigilance 
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Impact of strengthened pharmacovigilance? 
working? 

Continuous  
improvement 

Effectiveness 

Efficiency 
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2016 

EU Pharmacovigilance Legislation 

adopted, impact assessment  2010 

Impact Workshop   
2012 

2003 

Implementing Regulation on performance of 

pharmacovigilance activities 

2005 

Impact –regulatory evolution 

EU Risk Management systems 

where appropriate 

Pharmacovigilance “Excellence Model”,  ICH E2E 
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Excellence in pharmacovigilance model 

Culture of 
scientific 

development 

Best evidence 

Robust scientific  
decision-making 

Protection tools 

Outcome  
measures 
and audit 

Measurable excellence in terms of public health benefit 
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Demonstrating a greater degree of safety 

Frequent 
Rare 

Short 
Duration 

Long 
duration 
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Measuring impact – regulatory history 

Ad hoc regulatory risk minimisation measures & effectiveness 
monitoring  

Clozapine and agranulocytosis 1989  

 

Population studies on impact of key regulatory warnings and 
restrictions 

Aspirin & Reye’s Syndrome in children 1990s 

HRT and breast cancer 2001 

Paracetamol in overdose 2004 

 

Monitoring impact of regulatory action has been undertaken 
followed significant EU decisions 

Withdrawal of rosiglitazone 2007 

Withdrawal of co-proxamol 2010 
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Clozapine Patient Monitoring Service 

No blood no drug database 

Data from over 12,000 subjects 

Neutropenia cumulative incidence 2.7% 
with peak risk at 6-18 weeks 

Risk factors - age, ethnicity, baseline 
WBC,  dose (inverse) 

No haematological fatalities 
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Impact of regulatory action – what learnt from experience? 

Uptake and effect of measures? 

 

 

Measurable public health impact? 

 

 

Therapeutic consequences? 

 

Concomitant RAS agents 

Benzodiazepines Rx duration 

 

HRT and breast cancer  

 

 

Thioridazine and CVS risk  

SSRIs in children  
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Concomitant use of RAS blocking agents in UK 

Allen C and Donegan K, 2016 
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Thomson et al.  Therapeutic Innovation and 
Regulatory Science 2015, 49 (4) 473-482 

 

Trends in proportion of 
benzodiazepine prescription longer 
than 28days in UK primary care 
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Trends in use of hormone therapy for 
menopause since 1970, USA and UK    

Ref- Harrison-Woolrych 2015 

 

 

 

 
Impact of removal of first-line HRT 
indication in osteoporosis in 2001 after 
WHI study showed evidence of harms 

 

Public health impact of action on HRT  
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HRT and risk of breast cancer 
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Prescribing of antipsychotics after thioridazine action 

Prescribing of antipsychotic drugs per QTR 2000–

2001 expressed as % of total antipsychotics  

a, Percentage England Others   risperidone, 

olanzapine    chlorpromazine × thioridazine 

 

b, Percentage Scotland   risperidone, 

olanzapine;   chlorpromazine; × thioridazine     
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Gibbons et al 2007 Am J 

Psych 164:1356-1363 

Regulatory action restricting SSRIs in children  
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Regulatory action restricting SSRIs in children  
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Wheeler, B. W et al. BMJ 2008;336:542-545 



What is Vision for regulatory action impact evaluation? 

If you cannot measure it,  

you cannot improve it 
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William Thomson 
Lord Kelvin 
1824-1907 



Vision for regulatory action impact evaluation 

Robust scientific methodology 

 

Decision-relevant data 

 

Timely results – even real time 

 

Clarity of roles  

Paracetamol toxicity in overdose 

 

Valproate and pregnancy harms 

 

Pertussis vaccine in pregnancy 

 

Bisphosphonates and ONJ 
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Paracetamol toxicity in overdose 

Regulatory action in UK 
aimed to balance access by 
normal users with toxicity in 
overdose 

 

Combination of pack limits 
and explicit warnings to 
patients and public 

 

Inclusion of all OTC 
analgesics  (paracetamol, 
aspirin and ibuprofen) 
equally in the measures 
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Paracetamol toxicity in overdose 
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Meador et al NEJM 2009 

Valproate in pregnancy & neurodevelopmental delay 
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Sodum Valproate patient exposure in EU 

From 2010 to 2012 

MSs Epilepsy 
Bipolar 

disorder 
Migraine Other Total 

UK  
42 409 

(43.7%) 

17 232 
(17.7%) 

740 
(0.8%) 

36 745 
(37.8%) 

  97 125 

France  
7 432 

(4.8%) 

98 286 
(63.1%) 

402 
(0.3%) 

49 650 
(31.9%) 

  155 
770 

German
y 

19 410 
(70.7%) 

120 (0.4%) 
348 

(1.3%) 

7 566 
(27.6%) 

  27 444 

Italy 
46 222 

(46.4%) 

17 481 
(17.5%) 

204 
(0.2%) 

35 716 
(35.9%) 

  99 623 

Spain 
21 545 

(42.9%) 

15 877 
(31.6%) 

352 
(0.7%) 

12 455 
(24.8%) 

  50 229 

Total 
137 018 
(31.9%) 

148 995 
(34.6%) 

2 046 
(0.5%) 

142 132 
(33.0%) 

  430 
191 

  
Treatment-years by country & indication females 15-49 years 36 



UK Prevalence of Prescribing Sodium valproate-CPRD 

Rate of prescribing in younger 
females relatively consistent 

 

Suggestion of flattening of 
expected increase in prescribing in 
women 18-45yrs Jul-Dec 2015 
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Valproate action Healthcare Professional awareness 

38 
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Analysis of HCP survey responses by member state 
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Valproate Dashboard to monitor impact in UK 
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Pertussis vaccine in 3rd trimester of pregnancy 

Observational cohort study using CPRD data in 20,074 pregnant women median age 30 

who received pertussis vaccine and matched historical unvaccinated controls 

No evidence of increased risk of stillbirth in 14 days post-vaccine (incidence rate ratio 

0.69 95% CI 0.23-1.62) or later in pregnancy (0.85, 0.44-1.61) 

No evidence of an increased risk of range of other adverse effects 

 

Donegan K et al 
BMJ 2014 41 



Regulatory action based on observational data 
  

EU Marketing Authorisation for Repevax updated to 

remove recommendation against use in pregnancy 
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Real-time risk management 
 

3.26pm  take-off 

3.27pm  engine trouble 

3.36pm first picture onTwitPic 

 

 

3.48pm: NY Times ‘breaking’ 

“There's a plane in the 
Hudson. I'm on the ferry going 
to pick up the people. Crazy.” 

12 min 

9 min 
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Minimising ONJ risk - bisphosphonates, denosumab 

EudraVigilance 
reporting 
monitored 
over time 
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ONJ & bisphosphonates – HCPs and patients 
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How strengthen approach to monitoring impact? 

Scientific methodologies development 
 
Build a sustainable infrastructure for 
real world monitoring of impact of 
regulatory action 
 
Systematic incorporation of impact 
evaluation in regulatory guidance and 
procedures 
 
Evaluation of performance of regulatory 
“tools” eg patient alert cards, materials 
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Scientific methodologies 

Best use of available scientific 
methodologies and development of 
new methodologies 

Incorporation of methodologies from 
behavioural science 

Systematic application at time of 
regulatory action including 
epidemiological modelling 

Routine application in scientific advice 
to marketing authorisation holders 
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Methodological gaps in assessment of RMIs 

In one third of studies, the effectiveness measure 

did not correspond to aim of intervention 

Study not supported by theoretical framework 

Lack of robust designs 
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Attitude Behaviour Knowledge 

Impossibility to reconcile 

patient preferences with 

the intervention 

recommendations 

Lack of time 

Lack of healthcare 

resources 

Application of the 

recommendations will not 

produce the expected results 

Lack of motivation 

Amount of Information 

Time needed to stay 

informed  

(frequent new research) 

Lack of awareness 

of the intervention 

Disagreement with 

recommendations or 

the intervention: 

recommendations not 

applicable to patient 
too strict 

recommendations 
not practical 

  

Gridchyna I,…, Moride Y., PDS, 2014. Adapted from Cabana et al. (1999) and 
Hudon et al. (2004) 

Prescription/ 
Monitoring 
practices 

Theoretical framework 
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Integrating different evidence sources  

51 
Prieto et al 2012 Drug Safety 21(8) 896-9 



Scientific resources –ENCePP 
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ENCePP Special Interest Group  
ENCePP Special Interest Group on Measuring the 
Impact of Pharmacovigilance Activities  
 
Objective to develop methods for modelling health 
outcomes of pharmacovigilance activities based on 
epidemiological parameters and identification of relevant 
data sources 
 
Work Plan adopted 1/07/2016 
 



Patient Alert Card 
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Patient Alert Card - infliximab 

Percentage of specialist physicians responding “true” to statement 
“HCPs should hand Patient Alert Card to patient before treatment” 

Data from all countries surveyed - 2012 

 Rheumatologists  Dermatologists  Gastroenterologists  All specialties 

(n=225) (n=237) (n=225) (n=678) 

80% 81% 63% 75% 

Data from the UK - 2012 

 Rheumatologists  Dermatologists  Gastroenterologists  All specialties 

(n=30) (n=30) (n=30) (n=90) 

87% 80% 77% 81% 
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EC Shortcomings Report on product information  

Focus on improvement of PIL 
rather than on the SmPC 

Guidelines should be revised 

Further strengthen patient input 
during PIL development  

Showcase best practice examples 
of leaflet design 

Explore use of electronic media  

Consider countries with more than 
one official language in electronic 
media strategy 
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Public engagement 

 EU ADR Awareness Week 7 -11  November 
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http://www.hma.eu/


Measuring impact of regulatory action - conclusion? 

Substantial accrued experience in 
measuring impact of regulatory action 

 

PRAC has a strategic plan to take forward 

leveraging existing resources 

 

Methodological and strategic questions 
remain to be addressed 

 

Stakeholder co-ordination and 
collaboration essential to progress 

 

 

 

Epidemiology 

Resources 

 

Scientific 
Methodology 

  

   Policy and  

Strategy 

57 



Today’s regulatory role 

 

Monitoring benefit risk throughout 
medicinal product life-cycle  

 

Taking action on safety issues in clinical 
use to manage and minimise risk 

 

Communicating updated information to 
healthcare professionals and patients 

 

Systematically monitoring impact of regulatory action 
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Let’s move forward in collaboration 
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