Greater Manchester Connected Health
City (GM CHC)

Building Rapid Interventions to reduce
antimicrobial resisTance and over-
prescribing of antibiotics: BRIT

CONNECTED
HEALTH CITIES

%= Anhsa project




Contents

ABSTRACT .ttee ittt ettt ettt e sttt e ettt e sttt e sttt e sttt e sttt e sabeeesabeeesabeeesabeeesabeeesabeeesabbeesabeeesabeeesbbeesabeeesanreenn 2
INTRODUCGTION ...ttt ettt stet e eiee e sttt e sttt e sttt e sbe e e sabeeesabeeesabeeesabeeesabeeesabeeesabeeesabeeesaseeesaseeesabeeesannes 3
2 Yol €= o101 Yo LRSS URR P 3
RAIONAIE . ettt st st e st s et e s e e s et e s b et e s btee e bneesbeeeenrs 4
Programme AImMSs and ObJECTIVES: ...uuiiiiiii ittt e e e e e e e e e e rareeeee s 4
g [Tt 1Y T F= T=d=T 0 4 1= o PPPPTPPR 5
IMIETHODS ..ttt e e e e e e e e e e e e e e e e e ettt et te ettt e ee b st e be b s e e e e e e e e eeeaaaeeeeeesesereeeeenenenennnnnnnnan 5
AnNalysis Of eXiStING AAtaSELS. ...uuuiiiiiiiiee it e e e e e e e e rrr e e e e e e e e e e s anaeraaeeeeaeas 6
Stakeholder ENGAGEMENT: ....uuiiiiiie e e e e e e e e e e b e e e e e e e eeeeeessasabeaaeeeeaaaeeeaans 6
QUANITATIVE FESEAICNT .ottt et sa e et e et e e be e e s nbeeesaneesneeesnnes 6
D = B0 TU ] o =3P OPPPPPTT 6
INFrastructure deVEIOPMENT: ... ...uiiiiiiieee et e e e e e e e e e e e e s trbaraeeeeeaaeeeeeeanssraaesaeaeas 7
Communications and User ENGageMENT ........cooiiiiiiiiiiieiee e e e ettt e e e e e e e e e ssaarraaeeseeaeeeeeseannnnnns 8
RESULTS ettt ettt ettt ettt ettt ettt e sttt e sttt e s bt e e sabe e e s a bt e e s bt e e sabe e e sabe e e s abeeesabeeesabbeesabeeesabeeesabeeesabeeesannas 8
D | = T L0 F=1 VAT <L PSP UUR 8
USEI CONSUITATION ... .eiieitiieitie ettt ettt sttt e st e e st e e s be e e sabeeesabeeesabeeesabeeesabeeenane 11
Dashboard DEeVEIOPMENT ...ttt e e e e e et rr e e e e e e e e e e e e s absbbaaaeeeaaaeessesannsrnnes 12
Access to data for GP dashboard development .........ooooiiiiiiiiie e 14
BRIT_WIRRAL ..ttt ettt ettt ettt ettt e sttt e sat e st e e st e e e s ab e e sabe e e sabeeesabeeesabeeesabeeesabeeesabeeesabenenane 14
[aaY o= Lo llo] fll = o T Td =Y o 0 1= o) U PUUPUUROE 14
[aTo IS (Voo | =] o Yol =Y o o U UURUURRRE 15
IIMIPACT ettt ettt ettt sttt ettt e sttt esat et e s a bt e e sab e e e sabe e e sa bt e e sabe e e sabe e e sabeeesabeeesabeeesabeee s beeeeneeesabanenane 15
DISCUSSION ...ttt ettt sttt ettt ettt e sttt e sttt e st e e sa bt e e s bt e e sabe e e sabeeesabeeesabeeesabbeesabeeesabeeesabeeesabenenans 16
Future plans/sustaiNability ..........coocuiiiiiiiiiie et e e et e e e ettt e e e e e ara e e e e eearaeeaeeeanes 17
AUTNOT/IMAIN CONTACT ceiiiiiiiiiiieetiteet e ee e e e e e e s eeeeeeeeeeeeeeeeeetet et s tetasssesssassssasanssassasesesesseseeseeseenesees 18
OUTPUTS ettt eittte ettt ettt ettt e ettt e s bt e s bt e e e bt e e s bt e e e bbeesabaeesabe e e sabeeesabbeesabeeesabeeesabeeesabeeesabeeesabaeesareeann 19
RETEIENCES ..ttt ettt ettt e sa bt e s bt e e s a bt e s bt e e s bt e e s be e e sbeeesabeeesbeeeeneeesbeeenane 20

The BRIT project aims to develop and implement at scale the infrastructure for collecting and
analysing data on prescribing, clinical interventions and patient demographics in order to better
understand the public drivers for antibiotic prescribing in the UK. The project team has developed
and tested simple interventions to refine antibiotic prescribing in locations, facilities or sub-groups
(of patients and/or clinicians). A web-based platform (dashboard) has been designed to help users
develop a better understanding of how antibiotics are currently prescribed and where prescribing
can be improved. The dashboard has two types of users, i.e. Practice level users and CCG level users



or policy makers. Features of the dashboard include benchmarking, so a practice can see their
prescribing rates adjusted by STAR-PU, and compare to a regional average / national average. There
is also information on the variability of prescribing across practices for each infectious condition,
where users can see what antibiotic drugs are being prescribed for each condition. Practices will also
be informed which of these antibiotic prescriptions are deviating from the guidelines with links to
local prescribing recommendations. In addition, risk profiling where a patient’s risk of an infection-
related complication can be identified in a 30-day window. Over-prescribing to low-risk patients or
under prescribing to high-risk patients can also be visualised.

The web-based platform has been designed to incorporate pertinent issues facing clinicians in
Primary Care and can be tailored according to the user’s requirements. For example, to explore
drivers of antibiotic prescribing, complex models are fitted to national and local data to understand
the factors that influence suboptimal prescribing.

Antimicrobial resistance (AMR) is considered to be one of the major global public health challenges
of the 21st Century, with projected significant impacts on morbidity and mortality and subsequent
impacts on the global economy.* The discovery of novel antimicrobial medicines has stalled, and
even though research is investigating increasingly innovative and collaborative ways of tackling the
problem, no new class of antibiotics has been produced since the late 1980’s and infection rates and
resistance levels continue to increase. Research has found that the current use of antibiotics is
highly variable across the NHS, resulting in the ineffective targeting of patients who are a high risk of
infection-related complications and emergency hospital admission. This leads to longer stays in
hospital, increased healthcare costs and increased mortality. In addition, overuse of antibiotics
results in reduced effectiveness over time, increased risk of adverse events and the over-medicating
of self-limiting conditions. 2

The scale of the threat from AMR was set out in Chief Medical Officers (CMO) England’s Annual
report® (2013) with a subsequent Review of Antimicrobial Resistance® (2016). The UK Government
recognises the significant and complex challenges of tackling the problem of antimicrobial resistance
and have produced successive 5-year AMR strategies (2013-2018 and 2019-2024) with a 20-year
vision for antimicrobial resistance. One of the key components of the strategy to reduce AMR is
effective antimicrobial stewardship; that antibiotics are used appropriately and made available to
those who need them most. Several interventions have supported this including revising the
guidelines for appropriate antibiotic prescribing, the introduction of quality premiums (providing a
financial incentive for Clinical Commissioning Groups to reduce antibiotic prescribing in primary
care), and widespread public health campaigns with the introduction of antibiotic guardians to “keep
antibiotics working”. The Department of Health have highlighted the importance of behavioural
change strategies in antibiotic prescribing, > but the effectiveness of these interventions has been
varied and the need to reduce antibiotic prescribing remains.

The development of technologies in the second half of the 20" Century has revolutionised the way
in which data is collected, processed, stored and transmitted and this is of particular importance in a
healthcare setting where the power of information and technology can be used to improve health,
wellbeing and care. ®’ Clinicians, patients and citizens are in a position now to take full advantage
of the digital opportunities available to them, such as the establishment of integrated electronic



health records (EHR’s).  Having centralised and normalised data available through EHR’s has
produced a step change in health informatics, allowing analytical approaches to be applied to
healthcare that could support predictive intelligence to determine healthcare risks, and the potential
to develop the infrastructure that allows healthcare practitioners and researchers to test new
interventions to support improvement and sustainability 8. This has huge potential for the NHS and
could establish the UK as a world leader in healthcare analytics.

In the UK, at least 72% of antibiotic prescribing occurs in primary care °. However, each GP practice
faces different challenges and digital tools to support effective stewardship of antibiotics should be
tailored to meet the challenges of those individual practices. By providing GP’s with the tools to be
able to understand aspects of antibiotic prescribing, they will be able to effectively apply, and
analyse the impact of interventions that are relevant to their practice and their patient population.

The ‘learning healthcare system’ (LHS) has been proposed to deliver better outcomes for patients
and communities by analysing routinely captured health information and feeding back results to
clinical staff °. This approach was piloted in the Connected Health Cities programme in four regions
in the North of England. With world-class expertise in data science, Greater Manchester CHC team
(GM CHC) were well placed to develop digital tools that will give health care professionals all the
data, information and knowledge they need to optimise their antibiotic prescribing behaviours. The
impact of the BRIT project could be significant. The development of a comprehensive infrastructure
for data analysis in an e-lab setting can be used to test simple interventions and be adaptive to
accumulating evidence. Such infrastructure although initially developed here for antibiotic
prescribing could be effective for use in multiple priority areas for the Department of Health.

The GM CHC BRIT project in association with the University of Manchester, Public Health England
and NHS Greater Manchester Medicines Optimisation Unit aims to reduce the burden of
antimicrobial resistance (AMR) through the optimisation of antibiotic use in primary care by
empowering healthcare professionals with clinically informative and actionable advanced analytics
of their health data, by:

Understanding drivers of inappropriate antibiotic prescribing: By establishing a national DatalLab
(data repository) of patient level data on the treatment of common infections in primary care
(including > 30 million records of antibiotics and common infections including hospital admission
outcomes), thereby providing a comprehensive dataset for analysis to identify current prescribing
trends at both practice and patient level.

Understanding stakeholder issues and requirements: Ensuring the maximum uptake and use of
the Datalab, through effective engagement of clinical staff and policy makers and co-design and
user feedback of the BRIT dashboards.

Developing the capability to use data: By developing mechanisms for a continuous flow of
anonymised data into a Trustworthy Research Environment (TRE), and the development of a
common data model to be able to transform data from multiple sources to be analysed at scale.



Developing BRIT Datalab: The delivery of dashboards to generate the feedback mechanism
resulting from the data analytics and provide (i) tailored feedback to general practices on their
antibiotic prescribing and clinical pathways for common infections and (ii) overall feedback to
policy makers on regional patterns of antibiotic prescribing.

Supporting Industry engagement: which includes a 'Spin in' lab to provide companies with an
opportunity to develop and validate products for the health care market. For BRIT this includes
work with industry partners to deliver additional analytical tools or technology to support
optimised prescribing practice.

Organisational Structure: GM CHC identified organisational structures that were critical in the
delivery of the care pathways commitment. A CHC Advisory board meets quarterly and has
oversight of all CHC Projects. The Project Management (PM) team provides technical oversight and
coordination with the Steering committee in terms of policy development and standards setting.
The PM team also coordination with the Trust Research Environment (TRE) operations team and the
BRIT Project implementation team in terms of technical development, resource utilisation, capacity
building, networking and communications. The BRIT Project implementation team consists of Data
Analysts, Statisticians, Software Engineers, Clinicians and Qualitative Researchers, Project
Management and Communications Professionals.

Trustworthy Research Environment: (TRE) is a facility for the secure analysis of health data at The
University of Manchester. This cutting-edge facility was built to offer a unique interface for
researchers to securely access and analyse health data while protecting confidentiality of staff and
patients. The data held in the TRE is anonymised before the data is made available to researchers.
The TRE is DSP Toolkit (formerly IG Toolkit) certified and has its own connection to the NHS HSCN
(formerly N3) network.

GDPR compliance: To ensure good governance according to GDPR requirements, privacy impact
assessments were conducted. In order to meet the principle of data minimisation and ensure
anonymity of the EHR data extract, a specification was developed in consultation based on what
analysts needed for their models. Data sharing agreements were created to ensure the safe use and
sharing of data, to be established with the owners of the data (GP practices) the data provider
(external provider) and the University of Manchester.

The multidisciplinary team took a multi-step approach to the delivery of the BRIT project, which
included

* Analysis of existing datasets to identify issues pertaining to antibiotic prescribing

* Prioritisation and mapping exercises to establish the requirements of the dashboard,
through stakeholder engagement and qualitative research.

* Infrastructure development of the Datalab, including data transfer mechanisms,
development of a common data model, use of analytical tools and design and
implementation of dashboard outputs.



¢ Communications and user engagement, including a comprehensive communications plan for
national dashboard engagement and engaging local GP practices as test sites for the GP
dashboard.

BRIT analysts made use of a number of large datasets containing information about antibiotic
prescribing including data from Clinical Practice Research Datalink (CPRD) ' linked to Hospital
Episode Statistics (HES) ** for England, the SAIL databank ** in Wales and the NHS digital practice
prescribing data (NHS-DPPD). Several research questions were addressed: (1) To understand
prescribing patterns across different geographical regions of the UK, (2) To assess determinants of
antibiotic prescribing, (3) To examine variations across general practices and factors associated with
antibiotic prescribing for common infections, and to identify potential targets for improvement and
optimisation of prescribing. (4) Understanding the rates and drivers of potentially inappropriate
antibiotic choice, predictors of such prescribing and the clustering effects at practice level.

The priorities and assumptions underpinning the BRIT dashboard have been informed and defined
through consultation exercises including workshops and a survey.

Workshop: The first was the consultation exercise undertaken with Greater Manchester Public
Health Intelligence Network (GMPHIN). This workshop, held in early March 2017 included round
table discussions and helped inform the design of the BRIT survey. A second workshop in June 2018

had focus groups give feedback on usability of a demonstration version of the dashboard.

Survey: The online BRIT survey ran from May to July 2017. Links to the survey were widely
disseminated in order to ensure a diverse range of professionals responded to the survey. Survey
responses were mapped against the BRIT team’s original documentation of the purpose and design
of the dashboard, using methods to ensure that the software incorporates those requirements

considered most important by the end users and equip them to optimise antibiotic prescribing.

To understand differences between practices that were identified as high or low prescribers, semi-
structured interviews were conducted with 41 GPs in Northwest England between January and June
2018. [Outputs; 15] Participants were representative of low, medium and high-prescribers. Data was
analysed using a thematic approach . This study received approvals from the University of
Manchester Research Ethics Committee and the Health Research Authority on 20th Nov 2017 (IRAS
234292)

Views in the Datalab were designed for different prospective user groups: practice level users
interested in their own performance, and regional or national level users interested in
understanding patterns of prescribing across practices. For each Datalab view, a different dataset
was used to prepare the analysis presented.

The national level dashboard makes use data from 300 practices from CPRD data (2000-2017), and a
further 300 practices from the SAIL databank containing data for all registered practices in Wales.



The practice level dashboard makes use of data extracted from GP practice eHR’s. This view
presents more individualised feedback tailored to each practice, providing context and highlighting
mitigating/extenuating circumstances for each practice. This approach incorporates an
understanding that most practices are not directly comparable due to the different makeup of their
patient populations, patient management procedures and, regional pressures (e.g. local resistance

patterns or outbreaks of infection).

Infrastructure development:

General practice data comes from different sources depending on the provider of the EHR system.
Examples include EMIS and Vision, which are commonly used by practices in the Northwest. The
data provider processed the data to ensure all identifiable data was removed prior to receipt into
the BRIT servers. Where data was received from multiple sources a new common data model was
created to allow data from different sources and formats to be assimilated and standardised before
analysis. The data was then combined with the national database to provide a sense of comparison
for each individual practice engaged in GP-BRIT, and presented as a Datalab in a web application.

The software development for the dashboard was primarily done using the free statistical
computing language R, which is proficient at data processing and statistical analysis, so it could be
used for both the data preparation and the final presentation in the dashboard. R and its Shiny
dashboard package were chosen as it was one of a limited number of platforms that allowed
statistical plots and graphs to be shown in a web application. [Outputs; 7]
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Figure 1 shows how the Datalab processing pipeline complements the Learning Health System
methodology

Industry engagement. To add to the analytics proposition, the BRIT team worked with an SME,
Imosphere, to provide a complementary analytics platform [Atmolytics] to a number of GP-BRIT
users allowing investigation and exploration of independent practice data in a way that suits them.
This could provide GPs with the ability to analyse additional data that is not subject to the deep data
analytics presented by BRIT, such as financial summaries, generic patient data and trends in terms of
patient characteristics. An agreement to pilot Atmolytics for a small number of BRIT practices was
initiated to provide the opportunity to develop and validate their product.

The national dashboard was launched on 14™ November 2018 to coincide with the National

Antibiotic Awareness Week . (www.britanalytics.uk). Access to the National Dashboard was

restricted to people who had recognisable credentials, (NHS, PHE, policymakers), as agreed by the
ethical use commitment with the data providers. It was later agreed as the underlying data was not
accessible through the dashboard and the risks of de-identifying the data was low, that access could
be opened up to all interested parties. A comprehensive plan was developed to include widespread
communications to recognised professionals through targeted newsletters and publications, a
targeted social media campaign and a national press release, which was picked up by several
interested organisations.

The evaluation of the GP dashboard is the subject of an NIHR clinical research Study (IRAS 235520)
and approved by South Central Oxford A Research Ethics Committee (REC) and the Health Research
Authority (HRA) 20th Feb 2018. Initial recruitment of lead GPs in practices across Greater
Manchester was supported by the Greater Manchester Clinical Research Network (primary care) and
additionally from local GP Federations and CCG leads. Pilot practices were recruited in June 2018.
Additional practices were recruited following a soft launch in January 2019. In order to build
relationships with GPs and ensure a 2-way communication around the dashboard developments, GP
practices were visited individually by the project manager where the national dashboard was
demonstrated with opportunity to discuss benefits of the project. Data guardians at each practice
consented to a data transfer agreement with the data provider and a data sharing agreement with
the University of Manchester. Approval was requested and granted to open up recruitment of GP
practice across the UK and Wales due to demand resulting from awareness of the project through
national communications.

BRIT conducted a large number of data analyses, which have resulted in the submission of 16
scientific manuscripts. Important outcomes resulting from this research are described below:

[outputs 1-16]

Prescribing hotspots
Existing approaches to quality improvement are often based on the measurement of ‘performance
indicators’, which are applied nationally and hence often non-specific and not tailored to the local



challenges. An example is the quality premium scheme launched by NHS England with aims to
include the reduction of inappropriate antibiotic prescribing in the UK.

A \ The indicators used to support the overall reduction of antibiotic

T prescribing in practices takes into account the age and sex

Ye structure of the practice population, but not important local
7 factors such as practice work load or patient demand. Using the
saT large CRPD dataset from primary care, BRIT researchers identified
TR - a number of hot and cold spots of antibiotic prescribing, with hot
spots predominantly in the North of England. Spatial regression
s &, showed that patient catchments of hot spot practices were
g significantly more deprived than patient catchments of cold spot
. practices, especially in the domains of income, employment,
't education and health (as shown in Figure 2). Area level strategies

Figure 2 hot and cold spots for prescribing ~ ™3Y be needed for antimicrobial stewardship rather than national

across the UK level strategies.

Risk of infection related complications and hospital admissions

Another challenge with the strategy of focusing on an overall reduction of antibiotic prescribing is
that higher levels of incidental® antibiotic prescribing in practices are associated with lower risks of
infection-related hospital admissions. BRIT also found that antibiotic prescribing is rather suboptimal
in UK general practices with a considerable postcode lottery (varying levels of prescribing) and
suboptimal targeting to patients at high risk of infection-related complications. The variability with
prescribing has not reduced over the 15 years of the study despite the introduction of multiple
treatment guidelines and antibiotic stewardship initiatives.

General prescribing behaviours
The propensity of GPs to prescribe medications in general is an important driver for antibiotic
prescribing. The figure 3 below shows the rates of antibiotic and other prescribing in NHS-DPPD and

CPRD practices (each circle

o laRisYe2sses  © s representing a practice).
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o
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Figure3: rates of antibiotic and other prescribing

where the first time an infection related READ code has been recorded in the patients EHR for 3 months, when just one
READ code has been recorded during the consultation and one antibiotic prescribed during the consultation



antibiotics.

Appropriate prescribing

BRIT evaluated the rates of potentially inappropriate antibiotic choices, when prescribing for
common infections in UK general practices. For example, it was found that 61.7% of prescriptions
were potentially inappropriately prescribed for Upper Respiratory Tract Infections, which includes
influenza, sore throats, ear infections and sinusitis. Guidelines state that most cases of URTIs will
resolve without antibiotics and only if duration is longer than a certain number of days (depending
on the condition) should antibiotics be considered '**’. Amoxicillin was the most commonly
prescribed antibiotic for all respiratory tract infections, accounting for 76.6% of potentially
inappropriate prescriptions for URTI (54.1% for common ear infections). There was a great variation
between practices in relation to the proportion of prescriptions considered potentially inappropriate

especially for UTl in children and common ear infections (between 0% and 100% of prescriptions).

Complications from repeated use of antibiotics

We found that the number of antibiotics needed to treat common infections varied substantially

between the type of common infection and different subgroups of patients. The need to better

target and optimise antibiotic prescribing in primary care is highlighted by the BRIT findings that

repeated use of antibiotics is associated with worse outcomes. There are high levels of repeat and
intermittent prescribing of antibiotics in

64 primary care. The figure shows the
patterns of the rates of infection-related
hospital admissions in the 6 months
after an antibiotic prescription stratified
by prior history of antibiotic prescribing.
The highest rates of hospital admission
were observed shortly after the
antibiotic prescription in all groups. For

patients with limited prior antibiotic use,

051, , , , . ' | the rates then dropped substantially. In

contrast, we see that patients who

frequently use antibiotics are more likely
Figured : Incidence Rate Ratios of hospital

admissions for infection-related complications in
the 6 months after in patients with selected
infection stratified by quintile of prior antibiotic

to experience infection related
complications and be admitted to
hospital indicating  the reduced

. effectiveness of the antibiotics over
prescribing; age- and sex-matched cohorts

(*=lowest, D=low; A=intermediate;  o=high; time. There is very little clinical evidence

O=highest; reference is month 6 in lowest quintile) for the effectiveness of repeated and
intermittent use of antibiotics.

Effects on chemotherapy medications
The most profound BRIT results concern the effects of antibiotics on mortality in patients recently
diagnosed with cancer (most types of chemotherapy are metabolised by gut microbiota; disturbance



of the microbiota due to antibiotics could possibly reduce the effectiveness of chemotherapy. EHRs

from England and Wales (the Clinical Practice Research Datalink (CPRD), the Secure Anonymised

Information Linkage Databank (SAIL) and Cancer Registry data from Wales) were used. Among the

key findings are that patients with leukaemia and lymphoma, namely cancers mainly treated with

chemotherapy, who had been exposed to antibiotics up to 3 months before cancer diagnosis,

represent a higher risk of death than patients who were exposed in the long past (risk of death more

than 50% and 25% correspondingly). The risk is also high for patients with myeloma, melanoma,

urinary, kidney and colorectal cancer.

Key functional and non-functional requirements of the dashboard reported by user consultation
(table 1) were used to direct the functionality and development to the IT infrastructure.

Functional requirements

Must  have
(critical to
the
delivery)

current

Should have
(Important

but
necessary for

not

Level of inappropriate antibiotic prescribing (i.e., wrong type, dose and duration)
Guidelines (local and NICE) on how to treat infections

Counts of antibiotic prescribing in each general practice

Provide access to analyse local data yourself using an user-friendly interface
Provide access to prescribing rates, trends, patterns, e.g. by age group

Access to local guidelines that are based on local resistance data

Subgroups of patients in your area at high risk of infection-related complications but
were untreated with antibiotics

Subgroups of patients in your area at low risk of infection-related complications who

the current | were treated with antibiotics
delivery) Display of main drivers of antibiotic prescriptions (such as ethnicity or comorbidities)
Could have | Ability to request more analyses
(desirable Ranking of local practices with respect to overall level of antibiotic prescribing or PSTAR
but not | Electronic decision support within the electronic health record (such as symptom
necessary) scores)
Information on the risk for each patient of developing infection-related complications
(such as sepsis)
Won’t have Ability to comment on and rate dashboards
Point of care testing
Non-functional requirements
Must have Provide access to education for both patient and professionals, e.g. to use in
consultations
Should have | Increase access to information, primarily seen as important for professionals

Provide access to awareness raising material, primarily for patients
Provide access to feedback to clinicians
Provide access to peer comparison



Could have Provide access to training for a range of clinicians
Peer to peer learning

Provide access to risk assessment tools

Provide access to audit data

Provide access to benchmarking

Provide access to local resistance patterns

Won’t have Complex data and or data which requires advanced analytic skills

Table 1: dashboard requirements defined through stakeholder engagement

Dashboard Development

Based on findings and outputs of the BRIT research, the analysts within the BRIT implementation
team were able to group graphs and tables together on themes, such as ‘Antibiotic Prescribing by
Infection and Antibiotic Prescribing Deviating from Guidelines’, ‘Benchmarking of practice antibiotic
prescribing’, ‘Prescribing based on risk of hospitalisation’ and overall ‘Prescribing volume’. Each of
the screens in the Datalab shows a number of interactive graphics with key messages to guide
practitioners through.

The dashboard has been designed in an extensible way to make it possible to easily develop and
incorporate changes. Each graphical plot is a stand-alone entity within the application, which can be
easily removed or replaced, as desired so that GPs could see data that represents target areas for
improvement. Data is pulled into the Datalab every 2 weeks so that practices are able to see the
impact of interventions over time.

The images below show some of the interactive plots available in the national dashboard, using data
from CPRD and SAIL. GP dashboards would show similar plots representing their practice data.
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The dashboard shows a number of interactive  Antibiotics deviating from the guidelines (by infectious
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each of the groups. Ideally the majority of the highest
risk patients should receive antibiotic prescriptions
whereas the majority of the lowest risk patients should
not. The red line shows a theoretical prescribing
situation where the blue line show the current state of
actual prescribing in primary care.

BRIT found that General Practitioners (GPs) did not

prescribe according to the risk of being admitted to hospital with infection related complications,
with high-risk patients being prescribed antibiotics in a similar way to low risk patients.
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Datawell was a Greater Manchester initiative to develop a software platform that enables the
electronic exchange of NHS patient record information from multiple sources, and was chosen as the
data provider during the development of the GP-BRIT application. However, the technological
maturity of Datawell was insufficient at the time BRIT was ready to progress and an alternative data
provider was sought. Agreements were established with Apollo Wellbeing services to provide the
required data from GP practices, however, alternative arrangements would be required to get
hospital admission data and microbiology data. As Greater Manchester does not operate a shared
microbiology service, each NHS Trust providing microbiology services to GP’s was approached
separately to establish local patterns of AMR in their locality. These discussions are on going at the
time of writing. There were some delays for installation of Apollo software into GP practices due in
part to local accountability and responsibility for the installation at individual practices and approval
requirements for practices linked to the recently established Greater Manchester Shared Services
(GMSS) who provide IT support to healthcare providers. Additional delays were caused by
connection issues and incorporating changes from the N3 network to the HSCN network within the
TRE.

The success of being able to replicate and transfer the BRIT infrastructure and expertise is
demonstrated in the collaborative arrangement with Wirral University Teaching Hospital (WUTH).
WUTH operates a combined integrated electronic healthcare record (The Wirral Care record)
administered from a single site, obviating the need to pull in data from individual GP practices using
a data provider. This means that data remains in situ and within the control of the organisation who
own/administer the data, and provides an example of the different applications for BRIT.
Discussions with the Director of IT services at the Wirral University Teaching Hospital (WUTH)
concluded in an agreement to trial the installation of BRIT at WUTH and as such forms part of the
research protocol (IRAS 23550). The BRIT-WIRRAL installation occurred in March 2019 following
approval from a local ethics committee and a local privacy impact assessment, addressing the prior
consent of GPs for data to be shared in this way. The BRIT WIRRAL implementation complements
the importance of our findings and consolidates the demand for a data driven approach to medicine
prescribing.

The launch of the National dashboard on 14™ Nov 2018 and up to 14™ Feb 2019,
(www.britanalytics.uk) led to 488 unique accesses with 139 account registrations. Interest was

widespread across the UK, but also internationally with clicks to the homepage from countries
including the USA, India, Norway, Japan, Nigeria and Australia. Users contacted the BRIT team via
email with questions about the data sources and reliability of data. As a result, a FAQ page was
added to the dashboard view.

Recruiting to the GP-BRIT dashboard was subject to processes approved by the REC and HRA and
was facilitated by the NIHR Clinical Research Network in Greater Manchester. Further engagement



with the GP Federations of Greater Manchester and interested CCG leads led to additional support
in generating interest. There were 25 pilot practices in Greater Manchester who completed the end
to end testing of the pilot dashboard. Further interest in assessing commercial interventions led to
additional support from the Greater Manchester Health and Social Care Partnership to roll out
recruitment across Greater Manchester, focussing initially on a single local authority so that a CCG
level view could be created and demonstrated to improve wider take-up. This is in progress at the
time of writing.

Initial feedback from GPs indicated a desire to show individual prescribing accountability within the
practice, support to calculate risk and information on dispensed prescriptions to understanding the
effectiveness around delayed prescriptions or prescriptions contained within rescue packs (for
example COPD). Individual prescribing accountability could be achieved by providing a summary of
prescribing by prescribing identifier rather than individual name. The structure of the dashboard
meant that practices could choose to view this information or not. A risk calculator was developed
and subsequently added, demonstrating the responsive capabilities of the team and the Datalab.
Prescribing data could potentially be sourced from national databases or individual pharmacies.
Inclusion of this dataset is out of scope for the current project but under consideration for further

funding applications.

GPs were also particularly keen to hear who would have access to their data and whether that would
be shared for example with the CCG. Reassurances were given that access could only be granted by
the Lead GP or Data Guardian from the practice and the CCGs would only be granted an overview for
practices in their area, similar to the national view, should all practices in a CCG area be signed up.

BRIT has established successful collaborations with First Databank to implement a decision support
system, Imosphere to offer their advanced user-friendly data analytics software to NHS users, and
Apollo who deliver practice data securely into the TRE. BRIT has been approached by Health
Innovation Manchester to use the BRIT infrastructure to support the analysis of point of care testing
for new technology, which can determine between viral and bacterial infection within 10 minutes.
In addition, BRIT is working with NICE to show how the application of advanced healthcare analytics
can help demonstrate effectiveness of interventions to improve health outcomes with guidelines.

BRIT can assist in keeping people healthy and support economic productivity and sustainable public
services through the provision of evidence and monitoring for optimising the use of antibiotics in
primary care by focusing on patients’ risks of hospital admissions, thus tailoring performance
indicators to the challenges faced by a GP practice.

BRIT is also able to support the transformation of primary, community and social care to keep people
living more independent, healthier lives for longer in their community by providing clinicians with
patient-level data on individual risks of hospital admission, which will support the patient-doctor
communication during the consultation. Both patients and clinicians will benefit from the detailed
analytics of their data providing evidence, which can support the patient-doctor communication.

In addition, BRIT provides the data infrastructure to evaluate the cost-effectiveness of innovations
around antibiotic use, ensuring accountability of the health and care system to Parliament and the



taxpayer, creating an efficient and effective DHSC through the targeted use of point-of-care testing
for patients at high risk of hospital admission.

BRIT also supports the NHS five financial tests, through the provision of real-time evidence and
actionable feedback to policy makers and clinical staff on the effectiveness of current antibiotic
prescribing in primary care, as well as the knowledge base for how to improve and provide the
evidence on individual risks for the point-of-care decision support system.

The progress of BRIT so far provides evidence for behaviour change processes in one of the biggest
areas of health challenge that the world currently faces. The investment provided by DHSC to
develop the project to date has been used to address the significant challenge of integrating data
from different sources into a common data model and the infrastructure development of a Datalab.

The BRIT project has generated novel insights into the use of antibiotics within the primary care
landscape in the UK. Data analyses have shown that antibiotic prescribing in primary care is highly
suboptimal. Policy initiatives and introduction of guidelines appear to have had very limited effects,
in the absence of tools to help GP’s understand the underlying data. The current policy of reducing
overall levels of antibiotic prescribing could also inadvertently lead to an increase of hospital
admissions, as more indiscriminate use of antibiotics is associated with better clinical outcomes. Our
work has also shown that general practices face very different drivers for antibiotic prescribing; the
currently policy to financially reward areas with reduce antibiotic prescribing is questionable as it
could involve a financial transfer from poorer areas to areas well served. Frequent antibiotic use may
be less effective although this practice is widespread in UK primary care. There is a great need for
more risk-based antibiotic prescribing in primary care and more data-driven and localised policy
initiatives.

However, implementing local policy initiatives and establishing sustained optimised antibiotic
prescribing has its own challenges. GP practices in the UK operate as independent business with
NHS contracts, and as such have autonomy over their decision-making and tools used for business
practices and patient management. Therefore, providing GPs with tools to review their own
practice data and identify targets for improvement is essential, but widespread uptake and
sustained use requires proactive engagement, communication, demonstration of effectiveness and
an understanding of the issues and a commitment to change. Some of this is driven by Clinical
Commissioning Groups with reporting requirements and financial incentives, but BRIT encountered a
resistance to a top down approach to engagement with the Datalab by GPs, preferring independent
assessments of utility and options to take part.

A key challenge is that we are developing this infrastructure in an era where there is unprecedented
demand for healthcare, and competing resources of time and staff availability. Even with good
quality data, engagement with the Datalab was often limited by the trade-off associated with
directly managing patients. It may be therefore that the target audience is not GPs directly but those
who support primary care services, such as practice mangers and prescribing advisors. Changes in
the primary care landscape during the project development phase were encouraging with the
initiation of GP Federations to support primary care service delivery. The introduction of prescribing
advisors and GP practices combining management and admin support, may provide a cost effective



way for GPs to get the advice they need on prescribing behaviours without having to monitor the
Datalab themselves. A change in the access requirements to support single user access to multiple
practices was therefore required but was restricted at project initiation, as it was not deemed
necessary. By comparison, CCGs demonstrated enthusiasm for such tools that would allow them to
have an overview of their local GP’s antibiotic prescribing patterns and wished to support wider
engagement of GPs. This presents an opportunity for wider discussion of how to best to locally
manage support for antibiotic prescribing.

Another challenge is the statistical literacy of the end users. It was clear that initial buy in from
stakeholders was limited by their understanding of how to transfer the data on the dashboard into
actionable outcomes. Even though our analytics team provided both visual and textual
representations of prescribing habits and outcomes, we found users struggling to understand and
interpret the results and grasp the true nature of the data shown, without having to walk through
each graph with them. The real test was how to perform deep level analytics, but presenting it the
simplest form to really help users grasp the true impact of some of the findings (e.g. uniformity in
prescribing despite difference in risk of antibiotic related complications).

The BRIT project revealed important aspects of feasibility of collecting and using data from multiple
diverse sources. In the early stages, an ambitious project to develop a framework to simplify and
share data easily from multiple providers in Greater Manchester called Datawell presented an ideal
solution, but failed to deliver due to the considerable complexities of this development. The time
constraints of the project meant alternative solutions were required, and this was sourced through
an established data provider with a presence across the UK. Apollo Wellbeing Services agreed to a
service contract for data provision and this provided the opportunity to engage GPs nationally.
Support from stakeholders the Local Clinical Research Network to engage GPs was effective, but
delays in development meant building and maintaining relationships was difficult, with the potential

to provide local area comparisons if enough GPs are engaged.

There are limitations to the approach that was taken in developing BRIT. The R and Shiny modules
are products used in academia and are not commercial grade. The impact of multiple users at any
one time has not been tested. Load testing was not possible at the time of writing due to the limited
number of practices using the system. The issue will need to be addressed for BRIT to be expanded
nationally. In addition, universal-programming languages would assist future development of BRIT.
The processing of data was initially completed using SAS, a language that subsequent analysts were
not familiar with. However time limitations meant that SAS would continue to be used. The project
would benefit from all of the analysis and processing to be completed a common language that the
majority of the team are familiar with to enable more people to contribute to the development.
Additionally the licence to use SAS is expensive and not a preferred choice of academia but may well
be preferred in industry and this should be taken into consideration for UK roll out and the need to
establish a more robust BRIT infrastructure.

The BRIT team have successfully delivered a system through which GP practices can understand and
optimise antibiotic prescribing. A significant opportunity persists with continued investment that
would deliver replication of the BRIT infrastructure, knowhow and insights into other



geographies that have already indicated a strong appetite to optimise antibiotic prescribing using a
data driven approach. The overarching goal would be to roll out BRIT web based analytics across the
entirety of UK primary care, enabling practitioners to prescribe medicine using a risk based approach
- to patients who need them most. Additional investment is also required to upgrade the
infrastructure to ensure that automated processes for extracting, converting and analysing the data.
This may need industry standard data processing applications and the review of a systems architect
to ensure the stability and scalability of the system. This is the subject of a second programme grant
application from the University of Manchester, which has been submitted to the NIHR and is
currently under consideration.

We have been working with the Greater Manchester Health and Social Care Partnership, in
developing how BRIT can be used to investigate the effectiveness of novel technologies in Primary
care. One instance already in discussion is a point of care testing device for evidence of bacterial or
viral infection, which can determine if an antibiotic should be prescribed. Using the BRIT Datalab
means that results can be provided in a “real-time” rather than waiting until the end of the trial
period.

Following the proof of concept and analysis of the impact of BRIT over the next 6 months, we aim to
discuss with commissioners and the GMHSCP the application of cost models to ensure BRIT can be
installed in any GP practice on request at minimal cost to the practice or CCG. Ensuring a CCG
overview dashboard would provide benefits over and above existing tools to understand prescribing
behaviours in specific localities, and may be a route to ward CCG funding in practices who request
the tool. Pilot work to provide an analytics tool to a small number of BRIT users will determine if
there is support for GPs to access tools to analyse their own data in addition to the deep data
analytics provided by BRIT.

BRIT is an exemplar model of a Learning healthcare system primary care which can deliver benefits
to independent practices. This model can be replicated for other disease areas of interest to GP
federations or CCGs. As an example a federated GP practices in Greater Manchester asked how this
model could be used to look at the impact of respiratory disease in the local area within the
federation’s area. Having established the challenging routes to extract, processes and analyse data
all within the secure HSCN network we are now in a position to expand on this knowledge and
support new developments of LHS’s within the NHS and develop international collaborations,
establishing the UK’s expertise and proficiency in delivering healthcare analytics at scale.
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