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Making medicines safer

1. Why is making medicines safer so important and 

what is the vital contribution from Wales? 

2. What were the learnings from safety monitoring 

for vaccines and therapeutics during pandemic?

3. Where next? Better data and new scientific 

methodologies for safer medicines
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MHRA’s mission is to enhance and 

safeguard the health of the public by 

ensuring medicines and medical 

devices work and are acceptably safe
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Changing regulatory environment

Growing patient expectations for 

rapid access to breakthroughs

Changing demographics and 

disease patterns

Digital transformation

Unlocking the potential of 

transformative medicines
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Challenges and opportunities…
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Following EU Exit, safe transition to new role 

as independent sovereign regulator 

Regulatory reform to support new safer 

systems and greater patient involvement

Opportunity for new ways of working and  

safe speedy access to innovation for patients

MHRA - challenges and opportunities



8

3

Today’s public and patients have rightful 

expectations of safety and involvement in 

decisions about healthcare products

Today’s health service deserves safe,

speedy access to the most transformative

products – medicines and medical devices

Today’s life sciences industry demands 

an agile and supportive regulator

A new era in regulation
• Putting patients first

• World-leading

• Innovative

• Scientific excellence

3
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One Agency delivering for patients
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MHRA transformation means four key culture shifts

Without losing high 

standards of safety and 

efficacy or independence 

in decision-making, with 

effective tools to control 

industry when needed

‘Controller’

to ‘Enabler’

Leading in development 

of innovative regulatory 

approaches to new 

technologies, UK the best 

environment for clinical 

trials, global standards 

followed: ICH and IMDRF

Global voice

Influencing clinical 

practice and helping 

patient decision-making 

Moving to life cycle 

approach, using real world 

data, responsive to patient 

views and safety

‘Population health’ 

to ‘Patient Champion’

Joint working with health 

technology assessment, 

leading to ‘end-to-end’ 

approach with real pull-

through to healthcare 

system and patients 

‘Black box’

to ‘System partner’

Moving to a product ‘life cycle’ regulatory approach
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Working in partnership
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Partnership pathway for innovative medicines

Innovative 

medicines 

passport

Phase 2(/3)Phase 1Pre-clinical

✓ Prioritising patient needs

✓ HC system alignment on 

evidence/decisions

✓ Real world data collection

✓ Continuous benefit risk analysis

✓ Earlier patient access

Integrate with wider healthcare system, 

e.g. MHRA, NHS, NICE, clinicians.

Enhanced engagement with patients

& healthcare professionals

Incentivise innovation using novel 

clinical trial design & genomics pathway

Step change in time to patient access.  Earlier 

decision point for supervised use in NHS.  

Iterative 

regulatory 

review and 

feedback

Safety data 

surveillance

Full use of 

licensing 

flexibilities

Innovative 

product

Supervised early use

through adaptive authorisation

Target Development Profile and innovative pathway
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Making medicines safer and the vital contribution from Wales
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Medicines safety monitoring 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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Identifying safety signals

Yellow Card Scheme cornerstone of UK 
public health protection since 1964

Widely acknowledged as an exemplar 
among surveillance schemes

Yellow Card continues to evolve to be 
relevant to work of healthcare professionals 
and daily lives of patients and public

MHRA and Yellow Card Centres are 
working together to make medicines safer 
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Why is making medicines safer so important?

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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Case reports remain the most 

significant method of medicines 

safety monitoring

McNaughton et al 2015 BMJ Open Jan 15
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Professor Philip Routledge 
Chair Herbal Medicines advisory Committee

Sir William Asscher

Chair Committee on Safety of Medicines 

1987-1992
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Yellow Card Centre Wales initiatives

• Yellow Card Champions initiative 

• E-learning modules for pharmacy in Wales

• Inviting public & healthcare professionals 

to make pledge to report adverse reactions

• Publishing papers

• Herbal campaigns
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#MedSafetyWeek 7-13 November 2022
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Bringing together poisons data and adverse reaction data
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Making medicines safer – asking the important questions
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Making medicines safer – asking the important questions
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What were learnings of pandemic for safety monitoring?
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Pandemic challenges and opportunities 



30

COVID-19 vaccine safety strategy

Structured data coded to regulatory standards

Artificial Intelligence processing 

to assist in identification of 

supplemental terms from 

narrative elements of the file

Signal Detection – by vaccine assessment team

Quality Assured  workflow from dedicated team of trained assessors

Spontaneous reporting system for 

ADRs post vaccination

Active surveillance for specific 

identified cohorts

Proactive, weekly monitoring of 

AESIs: vaccinated vs unvaccinated

Rapid Cycle Analysis

Data ingested into Clinical 

Practice Research Datalink and 

extracted for analysis

Vaccinations records transferred 

from Point of Care Systems to 

NHS Digital / System Suppliers

Sequential observed vs expected 

analysis to identify issues or 

provide reassurance for adverse 

reactions of interest and ad hoc 

analyses in event of other signals 

Sequential observed vs expected 

analysis to identify issues or 

provide reassurance for adverse 

reactions of interest and ad hoc 

analyses in event of other signals 

Comparison of frequency of 

events in clinical trial vs real 

world use

Implementation of software 

developed by researchers 

On demand using EHR data for 

hypothesis testing

Formal Epidemiological 

Studies

Data ingested into Clinical 

Practice Research Datalink and 

extracted for analysis

Vaccinations records transferred 

from Point of Care Systems to 

NHS Digital / System Suppliers

Bespoke epidemiological studies, 

using data on vaccinations, 

outcomes, and confounders , with 

methods determined based upon 

hypothesis to be tested

Data cleaning and analysis by 

team of MHRA epidemiologists
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Professor Stephen Evans
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Signal strengthening through rapid cycle analysis 

Proactive use of large healthcare record 

databases to monitor Adverse Events of 

Special Interest

Implemented from start of vaccine 

deployment with expertise from London 

School of Hygiene and Tropical Medicine 

and UKHSA 

Supported initial decision making on risk of 

Bell’s Palsy and Guillain Barre Syndrome 

and provided reassuring data on safety 

from 2.4 million doses in 2 months 
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Signal – reports of thrombosis with thrombocytopenia

Initially identified as safety concern with 

AZ vaccine Feb / March 2021

Several EU countries halted use of AZ 

vaccine in March while the issue was 

investigated by regulators

Very rare events of thromboembolic events 

with concurrent thrombocytopenia 

associated with COVID-19 vaccines

https://www.gov.uk/government/publications/covid-19-vaccination-

blood-clotting-information-for-healthcare-professionals/information-for-

healthcare-professionals-on-blood-clotting-following-covid-19-

vaccination

https://www.gov.uk/government/publications/covid-19-vaccination-blood-clotting-information-for-healthcare-professionals/information-for-healthcare-professionals-on-blood-clotting-following-covid-19-vaccination
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DOI: 10.1056/NEJMoa2109908. 

https://www.nejm.org/doi/full/10.1056/NEJMoa2109908

https://www.nejm.org/doi/full/10.1056/NEJMoa2109908
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Further research into VITT mechanism

Cross-disciplinary research consortium

✓ Epidemiological evidence supporting 

COVID-19 benefit risk assessment

✓ Genetic risk factors for TTS

✓ Biomarker for platelet activation

✓ A diagnostic test for TTS

✓ Development of modified vaccine without 

the propensity to cause TTS

Clinical Medicine March 20, 2022
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David Spieglhalter, Keble1971
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New approach to transparency about regulatory decisions

Chair Commission on Human Medicines 
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Where next? New data, tools and scientific methodologies 

to strengthen safety surveillance
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Fully integrated into 

the healthcare system

Engaging & 

transparent

With latest tools and 

innovation

Using multiple data 

sources to generate 

better evidence for 

safety

The SafetyConnect programme
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Use of Real World Data to support safety and innovation

Clinical Practice 
Research Datalink

Over 3 billion consultations 
coded from primary care 
records and linked to other 
data sources
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New patient journey 

with SafetyConnect
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Impact of pharmacogenomics on drug safety

✓ Improved understanding of safety profile of medicinal 

products

✓ Discovery of genomic markers to identify patients 

most at risk of ADRs

✓ Generating evidence to support development of 

screening tests

✓ Maintaining access of life saving medicine to those at 

least risk of harm

✓ Supporting implementation of pharmacogenomics in 

the clinical care: pre-emptive PGX approach

✓ Reducing clinical burden of ADRs

✓ Supporting future drug development

An estimated 20-30% of ADRs could be 
prevented by pharmacogenetic testing

Virtually everyone has at least one 
genetic variation (pharmacogene) which 
affects their response to drugs

£530M cost of ADRs on NHS due to 
hospital admissions 

Why is Pgx research needed? What are the benefits?

89% of people over 70 will have been 
prescribed at least one drug linked with a 
pharmacogene3
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Using genomic data to prevent adverse drug reactions

Yellow Card data is unique data pool for 

research into adverse drug reactions

Opportunity to link with phenotypic data via 

Clinical Practice Research Datalink
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Yellow Card Biobank

The Biobank would collect and sequence 

DNA samples for a ‘watchlist’ of research 

topics to establish if specific genetic 

variants can predispose individuals to a 

certain side effect to a drug or vaccine

Participants’ Electronic Health Records 

and other relevant phenotypic data would 

be collected to support the research

Ultimate aim is to support development of 

genetic screening tests to be used prior 

to prescription and reduce burden of ADRs

External researchers could apply to 

access anonymised data or add their 

own topic to the watchlist
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Improving representativeness of our clinical practice data



Frequency of PGX gene variants in whole genome sequences

Genomics England Cohort 

Participants n = 76,805

Ethnicity breakdown:

• African = 1,916

• American = 173

• East Asian = 450

• European = 60,388

• South Asian = 7,019

• Mixed ancestry = 6,859

~99.5% of participants have 

haplotypes in at least 1 PGX gene

25.4% participants have haplotypes 

in 4 PGX genes



48



49

Regulatory Science 
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Making medicines safer – in summary

Opportunities from EU Exit and learnings from pandemic have 

catalysed the new proactive collaborative regulatory approach

Aim is to enable innovation and bring new medicines to patients 

and the healthcare service safely based on best science

Safety systems bringing together all relevant data more important 

than ever with accelerated access to innovative products

Together we can maximise the opportunities of new tools, data 

and methodologies for strengthened surveillance
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Nicola Wheatley

A gifted and dedicated scientist, 
who made significant contributions to the field of toxicology



Together with NPIS 
we celebrate the life 
and lasting legacy of 

Nicola Wheatley
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