PRIMM (UK & Ireland) 32" Annual Scientific Meeting
11* June 2021

“Big data...is it the future of medicines optimisation?”

The 32" Annual Scientific Meeting of PRIMM (Prescribing Research in Medicines
Management) was held online for the first time. This meant that, despite the COVID-
19 pandemic, we could continue to deliver what the group set out to deliver over 30
years ago, which is to be a multidisciplinary forum for research into medicines usage.
The format worked well, and the mood was friendly and upbeat, as PRIMM meetings
usually are. We were really pleased that despite the warm and sunny weather, fifty
people attended, nearly all of whom stayed until the end which is very good for an
online conference. The co-chairs of the group, Sam Sherrington and Dr Wasim Bagqir,
said, “Despite the ongoing pandemic and the challenges of running events like this
online, we were delighted to see our members from across the UK and Ireland as well
as international delegates, engage with our speakers around this important subject.”

The meeting brought together international experts to discuss big data and the
opportunities this offers for medicines optimisation. There has been an explosion in
health informatics over the last few years, which has brought the potential for data
driven approaches to health care to effectively target evidence-based interventions in
the population within limited health care resources. These issues were tackled by the
very varied line-up of international speakers, who took us from how big data can help
personalised medicine to the patient’s perspective on technology in healthcare.

Professor Sir Munir Pirmohamed, Director of the Medical Research Council Centre
for Drug Safety Science and the Wolfson Centre for Personalised Medicine at the
University of Liverpool, talked about big data and personalised medicine. He outlined
the broad context of personalised medicine by pointing out that the NHS spends £17
billion a year on medicines, but the annual cost of adverse drug reactions is estimated
to be £2.21 billion and over 90% of medicines only work for approximately 30-50% of
people. Personalised medicine is defined as an approach to disease treatment and
prevention that considers individual variability in genes, environment, and lifestyle for
each person. This can be done using health data from an increasingly wide variety of
sources and technological innovations (the so called ‘omics’). For example, in terms
of genomics, there are sequencing projects going on all round the world and use of
genomics data is being rapidly implemented in the NHS, through the NHS Genomic
Medicine Service. In the UK, the 100,000 genomes project that finished in 2019 found
actionable findings for 20-25% of the people with rare diseases and the potential for
therapy or clinical trial participation for approximately 50% of the people with cancer.
In terms of pharmacogenomics, there is huge potential for it to enable better treatment
and reduced incidence of adverse effects (substantially reduced abacavir
hypersensitivity because of routine HLA-B*5701 screening being cited as a particular
case in point). However, knowledge of pharmacogenomics among health
professionals is poor, but looking forward to the future many other personalised
medicine initiatives will be developed, as indicated in the NHS England vision.
Professor Pirmohamed finished by pointed out that data is and will increasingly be at
the heart of healthcare and increasing the skills of the workforce, and therefore
changing practice will be critical.
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Andrew Davies, Director of the hospital pharmacy and medicines optimisation team
at NHS England and NHS Improvement, talked about data driven medicines
optimisation and why pharmacy must get involved. He pointed out that data is now the
world’s most valuable resource, but the NHS is failing to make the most of it because
of not having enough people with right analytical skills and not enough investment. He
talked about the benefits of initiatives that concern medicines, such as Electronic
Prescribing and Medicines Administration (EPMA) systems, clinical decision support,
and OpenPrescribing and said that there are three key factors to optimising the
potential of data use in health care: Individual care interoperability for shared
information in real time; Population health management (i.e., using data at a whole
population level from multiple systems to understand demand and enable effective
planning of service provision; and transparency (i.e., benchmarking and
accountability). In the case of EPMA systems, he noted that they can reduce
medicines errors by 50%, can free up staff time for clinical review and can be self-
funding over 3 years but many NHS Trusts still do not have them, and this is a key
gap in the digital infrastructure. He then turned to talking about the Topol review and
gave the example of a patient coming into a community pharmacy with a smartwatch
showing an ECG trace for atrial fibrillation to make the point that patients are driving
change and staff need to be ready. He finished by saying that preparing the pharmacy
workforce to deliver the digital future relies on three overarching principles. Firstly,
there needs to be enhanced learning opportunities that provide the foundation for
pharmacy professionals to move from a state of denial to being data informed and
data driven. Secondly, there needs to be a culture where data driven care is part of
pharmacy roles at all career stages, and thirdly, data needs to be available and easily
accessible to increase engagement and empower all pharmacy professionals.

Professor Sinead Brophy, Director of the Centre for Population Health at Swansea
University, talked about machine learning in epidemiology. She began by talking about
the Welsh SAIL databank, which brings data together from lots of health and social
care sources. Machine learning has helped to identify patterns and clusters of
associated factors in this huge amount of data that can predict certain outcomes.
Feature selection is one use of machine learning that involves using all the data to
identify factors that might be relevant or associated with a particular outcome. This is
not hypothesis driven and it does not suggest causal relationships, but the findings
can then be used for traditional hypothesis-based analysis. She gave examples of this
sort of predictive technology in medicine but added that external validation (e.qg.,
through a randomised clinical trial) is always needed because the output depends on
how the data is processed and transformed. She explained that the machine learning
process involves raw data being pre-processed (e.g., flagging specific factors and
aggregating data, e.g., where multiple read codes are used) and being transformed
into an appropriate format for analysis (e.g., splitting or grouping it, dealing with
missing data, etc) before the prepared data can be subjected to algorithms to find the
best model. She pointed out that it is this iterative process of trying and adapting
models that makes machine learning different to traditional statistical analysis where
there is no deviation from the pre-determined protocol. One method for using machine
learning in epidemiology is supervised learning where the machine is shown what
disease looks like and what no disease looks like, and it learns to spot the difference.
Care is required with this approach as there may be millions of normal cases but only
a few thousand disease cases, so it is necessary to use matched control cases,
especially for rare conditions. Another method is unsupervised learning where the
machine is not told what to find and it is allowed to find clusters for itself, e.g., looking
at read codes after a medicine is prescribed compared to before — she pointed out that
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studies have shown that this approach to machine learning can find real signals which
are supported by traditional statistical methods. In conclusion she said, whilst machine
learning is increasingly being used in health care, it depends on data processing, and
clinical interpretation to be useful and like any intervention it needs proper evaluation.

David Garrell, Partnership Director and Patient Speaker, talked about the patient’s
perspective on healthcare technology. He talked about how the COVID-19 pandemic
has led to a rapid adoption of digital technology in the NHS to allow remote working
and remote appointments, and that there has been a surge in patients’ uptake of
remote health services, including registrations for the NHS App and electronic
prescriptions. He pointed out that most of the use of technology is transactional, as in
health professionals still seeing patients to deliver care but argued that it is now time
to look at making better use of the technology. He used as an example his own
experience of using the MyWay Diabetes system to monitor his blood glucose
concentration and explained how this led to a more specific diagnosis of diabetes
mellitus and him being started on insulin (i.e. better treatment). This had involved him
using blood glucose and glycosylated haemoglobin concentration data downloaded
from the system to show his GP how metformin and gliclazide were failing to
adequately control his blood glucose concentration, and how insulin therapy
subsequently brought it under control. He also explained how he monitored his blood
cholesterol concentration using the same system, which showed that diet and exercise
alone were not working. He had showed this data to his GP too and was then
prescribed atorvastatin 20mg daily. However, he told the surgery about it still being
above the optimal concentration when he ordered his repeat prescription and asked
for a dose increase. He said he was subsequently contacted by a pharmacist based
at the surgery who increased the atorvastatin dose to 40mg daily and his blood
cholesterol was now down to the optimal concentration. These, he said, are just
examples of what is currently possible but the potential of technology in healthcare
raises the challenge of digital literacy for the whole population. He finished with two
key points, which were that the message for patients is to be in charge and support
patient leadership (e.g., through co-design and co-production), and the message for
health professionals is to support patients to do this, especially when they stop being
like that for life-related reasons.

Finally, Ann Slee, NHS England’s Associate Chief Clinical Information Officer
(medicines) and Olly Carr from NHSX, talked about the NHS data strategy being
developed by NHSX and access to medicines data. They said that NHSX is a joint unit
bringing together teams from NHS England and NHS Improvement, and the
Department of Health and Social Care to drive the digital transformation of health and
care. This process is underpinned by three aims: digitising existing information and
services; ensuring that information is accessible and can flow in an efficient, connected
way; and creation and expansion of transformed approaches that deliver greater
efficiency, productivity and better outcomes for citizens. The plan for meeting these
aims is outlined in the NHS draft data strategy “Data saves lives: reshaping health and
social care with data”. In terms of access to medicines data, there is a big programme
of work in NHSX on interoperable medicines, which aims to “support the development
and adoption of IT systems that will enable information about a patient's medication,
allergies, intolerances and prescriptions to flow seamlessly across all health and care
services”. This involves creating a national data collection, which will securely link
existing datasets. Primary care patient level dispensing data has been available since
2018 via the NHS Digital data access service and current work concerns making
hospital level EPMA data available. Following pilots of secondary uses of EPMA data
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patient level data with 25 Trusts, work is ongoing to engage with all EPMA suppliers
on a common specification and to improve the quality of EPMA data. They finished by
briefly talking about the NHS Digital Trusted Research Environment Service for
England, which provides rapid and timely access to real-life data in a supported
environment for researchers who meet information governance requirements. The 16
datasets available include medicines dispensing in primary care data (NHS BSA data)
and the EPMA data. This can be accessed through the Data Access Request service
and the team can be contacted at medsdata@nhs.net.

Research highlights

A total of 29 posters were displayed at the meeting and four oral presentations were
given.

Two of the oral presentations were given by the winners of the Oral Abstract Prize.
Delia Pudney from Swansea University for her abstract 'Analgesic Prescribing in
Wales Following Unsupervised Cluster Analysis of Primary Care Practices' and
Leonie Penner from the University of Manchester for her abstract 'Assessing the
Economic Impact of Hazardous Prescribing of NSAIDs in Patients with Oral
Anticoagulation Using Routinely Collected Health Care Data'.

The other two oral presentations were given by Edel Burton from University College
Cork and Fatema Algenae from the University of Manchester. Edel talked about
appropriate prescribing in hospitalised older adults with renal impairment and
presented the findings of a retrospective audit from the Senator Trial. Fatema talked
about medication safety challenges following hospital discharge and presented her
exploratory analysis of incidents reported in England and Wales over a 5-year period.

The winner of the Poster Prize was David Mehdizadeh, from the University of
Bradford, for his poster " Do measures of frailty and anticholinergic burden improve
guality of life predictions?". The key message from this was that the measures of frailty
and anticholinergic burden did not improve the performance of models to predict
guality of life in the study population.

These posters and presentations demonstrated the diversity and quality of research
going on in the field of medicines use in the UK and Ireland. The abstracts have been
published in Pharmacoepidemiology and Drug Safety, and the posters and
presentations are available to view on the PRIMM website.

Date for your diary

The provisional date for the 33" Annual Scientific Meeting is Friday 10" June 2022
with the theme Personomics: Putting the patient at the centre of prescribing and
medicines use. It promises to be another very exciting and innovative meeting, so
please hold the date!

DUR book

PRIMM committee members have contributed to the writing and editing of a major
reference textbook, Drug Utilization Research: Methods and Applications.

The book is published by Wiley at a cost of £93.99 (E-Book) and was a EuroDURG
initiative.  http://eu.wiley.com/WileyCDA/WileyTitle/productCd-1118949781.html. It
replaces the 1%t edition of the Drug Utilisation Research Handbook, produced by
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PRIMM (formerly known as DURG UK and Ireland) in 2000, which was edited by Prof
Hugh McGavock.

Notes for editors

Prescribing Research in Medicines Management (PRIMM UK and Ireland) is a multi-
disciplinary forum for researchers with interests in drug utilisation research and all
other aspects of medicines management.

For further information on PRIMM, see the PRIMM website at:
http://www.primm.eu.com/

PRIMM contact details:
primmadl7@gmail.com
Twitter account @PRIMM_UK_IRL.

PRIMM UK and Ireland is affiliated to the European Drug Utilisation Research Group
(EuroDURG), which is a Special Interest Group of the International Society for
Pharmacoepidemiology. https://www.pharmacoepi.org/eurodurg/
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