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Changing World of Pharmacovigilance 

Where have we come from? 

 - Learning from landmark safety issues 

 - From reactive to proactive risk management      

What is current state of play?  

 - Strengthened signal detection 

 - Using real world evidence to contextualise 

How are we moving forward?  

 - Key challenges and opportunities 

 - Focus on physician’s role 
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What is the MHRA’s role? 

Availability of new treatments & 

technologies without delay 

 

Proactive vigilance based on best 

evidence and prompt risk 

management 

 

As much information to patients and 

healthcare professionals as possible 

on the benefits and risks 
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Lancet 16 December 1961 
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Sir Derrick Dunlop 1964 

Letter to all UK doctors 
 

We ask you to report 

promptly to us details of any 

untoward condition in a 

patient which might be the 

result of drug treatment 
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Yellow Card Scheme 
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Promoting collection 

and investigation of 

information relating to 

adverse reactions 

        Commission on Human Medicines 

Chairman Professor Stuart Ralston 
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Healthcare professional ADR reports 
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Pharmacovigilance – a definition 

“Pharmacovigilance is the science and activities 

relating to the detection, assessment, 

understanding and prevention of adverse effects 

or any other medicine related problem” 
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Pharmacovigilance cycle 

Better 

characterised 

risks of 

medicine 

Risk minimisation, 

communication,  

maintain favourable 

benefit risk 

Ongoing 

evaluation of 

benefit risk 

Monitor risk 

minimisation 

effectiveness 

Signal 

detection in 

real world use 
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1980 2010 

  1. Spontaneous  

case reports 

“Yellow Card” 

2. Epidemiological 

data for exposure, 

statistical signal 

detection  

Evolution of pharmacovigilance 

3. Proactive risk 

management, 

patients report 

ADRs 

1990 2000 

 4. Continuous 

benefit risk 

monitoring, health 

outcomes 
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Public health impact of ADRs 

Pirmohamed et al 2004 

 BMJ 329; 15-19 

6.5% hospital admissions in UK relate to 

adverse drug reactions 

 

ADRs were responsible for death in 0.15% 

 

72% were classified as avoidable 

 

 

 

http://www.bmj.com/content/vol329/issue7456/
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Duijnhoven et al PLoS March 2013 
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Patients studied before approval 

Duijnhoven et al 
PLoS March 2013 

Patients studied prior to approval of new medicine 
For 200 new “standard” medicines between 2000 -2010 

 median total no patients= 1708, for orphan drugs = 438 patients  
For 84 medicines for chronic use 79.8% met guidelines for 12 months 

(at least 100 participants) 
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Knowledge of ADRs at licensing 

Known at licensing 

0 

20 

40 

60 

80 

100 

120 

1 10 100 1000 10000 

Frequency of ADR 

T
im

e
 t
o

 o
n

s
e

t 
o

f 
A

D
R

 



17 

Filling the knowledge gaps 

Unidentified ADRs 

 

Long term safety 

 

Special populations 

 

At risk groups 



18 

Date Drug / class Safety concern Action  

1960’s Thalidomide Phocomelia Withdrawn 

1970s Practolol Oculomucocutaneous 

Syndrome 

Withdrawn 

1980’s Benoxaprofen 

Aspirin 

Phototoxicity 

Reye’s syndrome 

Withdrawn 

CI in <12’s 

1990’s Oral 

contraceptives 

Venous thromboembolism Warnings 

2000’s Cerivastatin 

HRT 

SSRIs 

Coxibs 

Rosiglitazone 

Gadolinium CAs 

Rhabdomyolysis 

Breast cancer 

Suicidality- children 

CVS risk 

CVS risk 

Nephrogenic dermopathy/ NSF 

Withdrawn 

Restrictions 

CI under  <18s 

Warnings 

Suspended 

Warnings 

2010s Pandemrix 

Natalizumab 

HPV vaccine 

Narcolepsy 

PML 

Chronic fatigue syndrome 

CI under  <18s 

Risk minimisation 

No evidence 

“Landmark” safety issues 
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Case reports remain 

most significant method 

of pharmacovigilance 
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Impact of “landmark” safety issues 

Shift from reactive to proactive         – 

risk management plans to study known and 

potential risks for all new medicines 

All data sources for critical evaluation – 

not only case reports  

Scientific standards for safety studies                  

– review of protocols by experts 

Greater transparency on decisions 

-stakeholder involvement 

  

 

 Comprehensive revision of legislation in 2012 
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Current state of Pharmacovigilance 

New approaches to use of evidence 
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Starting point: a “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  

which is judged to be of sufficient 
likelihood to justify verificatory action” 

Hauben M, Aronson JK   Drug Safety 2009; 32(2) 99-110 
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MHRA signal detection 

Traditional method was reviewing every 

new case report - but increasing volumes 

of ADRs make this impractical 

 

Statistical methods to identify drug-ADR 

combinations disproportionately present in 

database i.e. observed is greater than 

expected 

 

Mathematical scoring system aids 

prioritisation of signals detected from 

spontaneous ADR data 
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Strengthening signals from case reports 

Yellow Cards are important tool but have limitations 

Differing levels of under-reporting and incomplete data 

Lack of exposure to put reports in context  

Can be too easy to dismiss confounded signals 

 

Electronic healthcare record data is becoming increasing rich 

and available along with increased computing capabilities 

Already used to study drug utilisation, monitor patient outcomes, 

pharmacoepidemiological studies to evaluate signals 

 
Key Challenge: To optimise the use of electronic healthcare record data 

to routinely support and strengthen wider pharmacovigilance providing 

robust data on risks and benefits as quickly as possible 
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Database of 30 years anonymised NHS records from UK GPs 
 

> 22 million patients representative of gender, age & ethnicity  

 
 

 

Routine linkage to secondary care (HES), mortality, cancer 

registry, deprivation datasets  
 

Supporting public health research worldwide 

• Drug safety 

• Drug use  

• Disease epidemiology 

• Incidence/prevalence  

• Care delivery 

 
 

Clinical Practice Research Datalink 

1700 peer-reviewed publications using CPRD data 
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Suspected cancer Clinical Guidance 

Some NICE cancer guidance 

exclusively drew evidence from 

CPRD research 

Using CPRD data 

CPRD data is routinely used 

by MHRA in developing 

safety guidance  
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Following longitudinal drug exposure 

software 

• Drug exposure 

over time and 

description of 

treated population 

• Frequency of 

events in 

population 

• Frequency of drug-

event combination 

  

 Put signals                   

 into context 
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Combining ADR case reports & CPRD data 

No increase in CFS observed vs expected rates 
using max sequential probability ratio testing   

Donegan et al 2013, Vaccine 31, 43, 4961-7 
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Maximised SPRT for ME/Chronic Fatigue Syndrome for girls aged 12/13 years (2008-2009)
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HPV vaccine -  

chronic fatigue 
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Continually evaluating benefit risk 

Critical appraisal of all available evidence taking 

into account strength of evidence for causality, 

therapeutic context, treatment alternatives 

 

In-house pharmacoepidemiology capability 

Drug utilisation studies 

Risk evaluation and quantification  

Methodology development 

 

Work with academia & clinical experts 
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Real world data in pharmacovigilance 

Registries (prospective cohorts) 

- Eg assess safety profile, health outcomes in 

clinical use, consider existing infrastructure 

consider comparator 

Database studies 

- Eg risk characterisation, investigation of 

targeted AEs 

Drug utilisation studies 

 - Eg to assess effectiveness of risk   

minimisation measures or help plan PAS 

Pharmacogenomics  

- Eg genome-wide association studies 
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Pharmacovigilance 

activity 

Example of current issue in 

pharmacovigilance 

Evidence 

sources 

Signal detection and 

investigation 

SGLT2 inhibitors and diabetic 

ketoacidosis 

ADR reports 

mechanistic data 

Risk quantification, 

characterisation 

Fluoroquinolones  - long-term 

persistent adverse drug reactions 

ADR reports, 

observational data 

Benefit risk 

evaluation 

Gadolinium contrast agents -  

tissue accumulation including brain 

Pre-clinical data, 

PK studies, MRI 

Risk management 6-mercaptopurine - risk of severe 

leukopenia and alopecia 

Pharmaco-

genomic data 

NUDT15 gene  

Effectiveness of risk 

minimisation 

Sodium valproate in pregnancy - 

neurodevelopmental disorders   

Drug utilisation, 

patient views 
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Signal - SGLT2 inhibitors & diabetic ketoacidosis 

Case reports of diabetic ketoacidosis 

associated with SGLT2 inhibitors in 

Type II diabetes 

 

Prompt communication to HCPs in 

view of particular characteristic of 

signal – eugycaemia – related to 

mechanism of action of SGLT2s 

 

Product information for HCPs and 

patients updated to include serious 

and occasionally fatal outcome 
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Risk characterisation - fluoroquinolones 
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Benefit risk evaluation  - Gadolinium 

contrast agents and tissue accumulation 

Regulatory action in 2007 on 

nephrogenic systemic fibrosis  

 

Growing evidence of brain 

deposition - publications 

 

Risk appears greater with 

linear than macrocyclic agents 

 

No evidence of harmful 

outcome  to date 
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Risk management – 6-mercaptopurine 
Mutations in NUDT15 gene result in 

increased thiopurine-related toxicity  

- leukopenia, alopecia  

 

Ethnic variability in frequency of 

NUDT15.415 C>T                 

 ~ 10 % in E Asians 

  4 % in Hispanics 

  0.2 % in Europeans  

 0 % in Africans 

 

Consider dose reduction in patients 

positive for NUDT15R139 C variant? 

36 

Moriyama et al 2016 

Nature Genetics 
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Risk minimisation effectiveness - valproate 

Developmental disorders up to 30 -40% 

of pre-school children exposed in utero 

Delayed walking & talking, memory 

problems, difficulty with speech & 

language, lower intellectual ability 

 

Increased risk autistic spectrum 

disorder (3X)  and autism (5X gen pop) 

 

More likely develop symptoms of ADHD  

In addition to 11% risk of birth defects 
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Challenges & opportunities 

for pharmacovigilance 
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Challenges for pharmacovigilance 

Biological medicines  

 

Earlier access to new medicines 

and vaccines  

 

Health professional engagement in 

detecting and managing risk 

 

Greater patient involvement 
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Thrombotic microangiopathy & Interferonb 

Unexpectedly high number of 

cases  of TMA in MS patients in 

south Scotland  

 

Common features in renal biopsies 

 

Initial hypothesis was association 

with common manufacturing 

source of Interferonb 

43 

Hunt D et al NEJM March 27,2014 
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Further investigation in animal studies Kavanagh et al. ! ! Type I interferon causes TMA!
!

! 16!

 
 

Figure 4. Type I interferon causes a dose-dependent microangiopathy 

(A) Overview of experimental design (see text), with structure of the fusion gene used to generate the GFAP-IFN-a 

transgenic mice. (B) Scanning electron micrograph of IFN
High

 vascular cast, coloured to show larger vessels (red) and 

microvasculature (box, yellow) (C-E) Haematoxylin and eosin sections of mice with maximal interferon overexpression 

show a spectrum of dose-dependent microangiopathic pathology, including endothelial hypertrophy and intimal 

thickening (C), microaneurysms (black arrows, D) and perivascular inflammatory cell infiltration and red bloods cells 

within narrowed lumen (blue arrows, E). Scale bars = 20mm. (F) Scanning electron micrograph of small vessel cast 

showing variation in microvessel calibre (white arrows) (G) Microvascular pathology in interferon-overexpressing mice 

is dose-dependent, WT= wildtype, no transgenic overexpression, IFN
Low

 = transgenic line with low interferon 

overexpression, IFN
High

 = transgenic line with high interferon overexpression (n=8 mice per group. Data represent 

mean +/-SEM one-way ANOVA p<0.001). 

 
 

Kavanagh et al Blood 2016  

Transgenic overexpression 

of type I interferon proteins 

such as IFN alpha & beta 

shows high levels of 

interferon cause dose-

dependent small vessel 

damage, including changes 

seen in patients with TMA 

 

Consistent with a direct 

effect of interferon protein 

on small blood vessels 
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Dr Oliver Flossman  & Dr David Hunt 

First Dunlop Prize Winners 
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Access to innovative medicines 

Support for access to new 

medicines in areas of high unmet 

medical need 

 

Adaptive licensing pathways 

under investigation 

 

Aim to reduce uncertainties in 

benefit risk evaluation via robust 

risk management plan 
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Pembrolizumab risk management plan 

Safety Specification 

Pharmacovigilance Plan 

Info collected on all 

patients before receiving 

treatment 

Active follow-up for ADRs 

Reporting to MHRA 

Risk minimisation measures 

Patient alert card 
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Understanding patients’ risk tolerance 

Johnson et al 2010 J Manag Care Pharm  
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Involving healthcare professionals 

patients & public in decisions 

  
Interaction with patient and 

health professional 

organisations so far only 

during formal European drug 

safety reviews 

 

Opportunity of public 

hearings to be introduced 

later in 2017  
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Health professional & patient awareness 

Around 15% healthcare 

professionals have not heard of 

Yellow Card scheme 

 

Majority of healthcare professionals 

have never reported a suspected 

adverse drug reaction 

 

Patient and public awareness of 

Yellow Card – around 10% 
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Revalidation 
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Accredited pharmacovigilance e-learning 
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Opportunities for pharmacovigilance 

Digital & mobile transformation of 

pharmacovigilance – integrating risk 

management into clinician’s daily life 

 

Integration of pharmacovigilance data 

capture into healthcare systems  

  

Using common approaches with other 

healthcare surveillance systems – 

defects, counterfeit, blood incidents 

medical devices incidents 
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Digital pharmacovigilance transformation 

Yellow Card mobile 

app to report ADRs 

 

Receive drug safety 

news 

 General 

 Personalised  

 

View ADR profiles of 

drugs of interest 
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Access interactive PV information 
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What’s to come – using social media? 

Will social media data 
supplement evidence from 
Yellow Card reports?  
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 Safety profile of a new medicine only fully characterised in 

clinical use in wider population 

 

 Pharmacovigilance has evolved in response to drug safety 

issues to become proactive,  planning risk management and 

evaluating effectiveness of risk minimisation measures  

 

 Opportunities include maximising use of new technologies & 

evidence sources, synergies with other surveillance systems  

 

 MHRA’s overall goal is vigilance systems which work for all 

medicines users – to minimise risk and maximise benefits 

  

 

 

Summary 


