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Edinburgh Clinical Research Facility
- Key Milestones

1997 Edinburgh awarded Millennial Funding fo develop Wellcome Trust Clinical Research Facility (WTCRF)

1998 Pilot Facility opened at Western General Hospital (WGH) and Satellite Facility opened in Royal Infirmary Edinburgh (RIE)
2001 Official Opening of WICRF by HM Queen Elizabeth I

2003 Launch of WTCRF Education Programme

2003 Sister Facility (RIECRF) opened in New Royal Infirmary of Edinburgh

2005 Scottish Clinical Research Facilities Network Inaugural Meeting

2006 SHEFC Brain Imaging Research Cenfre (now Brain Research Imaging Centre — BRIC) integrates with WTCRF fo form Imaging Core
2006 Paediatric CRF Service launched with appoinfment of Scoftish Medicines for Children Network (ScotMCN) Research Nurse
2006 NHS Education Scotland (NES) funds nationalisation of WICRF Education Programme

2010 Official opening of the Clinical Research Imaging Centre (CRIC) by HRH Prince Philip, Chancellor of the University of

2007 Community Research Nurse Service initiated
2008 UK Clinical Research Facilities (UKCRF) Network officially launched
2009 Paediatric CRF opened in Royal Hospital for Sick Children (RHSC) by Sir Chris Hoy

2010 CRF Mass Spectrometry Core receives £750,000 Wellcome Trust equipment award for major new investment

Edinburgh

2011 Edinburgh CRF is the first hospital based non-commercial unit in the UK to receive accreditation under the MHRA Phase |
scheme

2011 Edinburgh CRF celebrates its 10th Anniversary
2012 CRFManager® becomes a registered frademark
2013 Genetics Core Director Professor David Porteous receives an OBE for Services to Science

2013 Patfient and Public Involvement (PPI) advisor is appointed in response to funders’ requirements for evidence of public
engagement in clinical research

2015 Paediatric CRF accredited along with adult facilities under the MHRA Phase | scheme

2015 Genetics Core awarded Wellcome Trust Institutional Strategic Support Fund funding for a Covaris E220 platform

2016 First 14 students on the UoE Distance Education Initiative-funded online Masters programme graduated with MSc in Clinical Trials.
2016 Multi-User Equipment Grant from Wellcome Trust for Mass Spectrometry Imaging in Translational Endocrine Research

2016 Official opening of the new Centre for Dementia Prevention CRF on the Little France campus by HRH the Princess Royal, the
Chancellor of the University

2016 CRF welcomes two new Associate Directors — Professor Craig Ritchie (CDPCRF Director) and Professor Steve Cunningham
(Children’s CRF Director)

2016 Refurbishment of Edinburgh Imaging to include a new PET-MRI scanner and hospital-embedded 3T-MRI research scanner
2017 Wellcome Trust CRF office and labs achieved Silver level in the University of Edinburgh Sustainability Awards

2018 MHRA Phase 1 inspection at WTCRF, RIECRF and CCRF led to accreditation renewal with no major findings
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Introduction

It is now 21 years since Edinburgh was awarded Wellcome Trust Millennial funding to establish the first Clinical Research
Facility in Scotland as one of the first five Wellcome Trust CRFs funded in the UK. That commenced with three members
of staff working in one section of a clinical ward and has now grown to over 150 staff employed across ten core areas
within four Clinical Research Facilities at three separate hospital sites in Edinburgh. In the intervening 21 years, Edinburgh
CRF has firmly established itself as a go-to place for innovation and best practice. Contributing to the clinical research
landscape in the UK, influencing the development and acting as a blueprint for the CRFs that have followed and

sharing the experience, study documentation and educational outputs, its influence and impact reaches well beyond
the boundaries of NHS Lothian and the University of Edinburgh. This brochure highlights some of the achievements in
2017/18 and outlines the capabilities of the various elements and people within the Edinburgh CRF cores.

Edinburgh CRF continues to build on
its reputation for innovation and best
practice in delivering clinical research
activity. The expansion of the Imaging
and Image Analysis Cores (page

14) demonstrates the continuous
advancement in imaging fechnology
and the development of novel
methods to both harness and interpret
the images obtained.

Once again Edinburgh CRF has
maintained its MHRA Phase 1
accreditation at all three of the
facilities that conduct Phase 1 and

First in Human studies. In May 2018

- during a four day inspection - we
demonstrated that we surpass the basic
standards of Good Clinical Practice
compliance and were pleased to have
our emergency fraining and oversight
described as excellent.

There have also been changes in senior
personnel within the CRF in 2017/18,
with Deputy Director Sharon Cameron
leaving after 18 years and Dr Steve
McSwiggan coming info that role from
a background as a research nurse,
frial manager and latterly commercial
manager in R&D in Tayside. Elizabeth
McDowell moved on from the IT Core
and has been replaced by Patrice
Fleury, who has brought in expertise

in soffware development and project
management that will ensure the
products developed in Edinburgh CRF

and described on page 12 meet the
needs of the wider research community
in the UK and beyond.

The annual metrics published on pages
4 and 5 continue to show a consistent
and growing number of clinical

frials with an increasing emphasis,
particularly within our nursing and
clinical core, of supporting high intensity
and early phase studies. The CRF's
contribution to over 100 publications in
2017/18 again emphasises the impact
that Edinburgh CRF has in supporting
clinical research.

Some key personal achievements
included our Director, Professor David
Newby, being awarded the Rene
Laennec prize for Clinical Cardiology
at the European Society of Cardiology
Congress. The Society selects recipients
that are renowned scientists who are
accepted by their peers as leading
experts in their fields of knowledge.
Professor Michael Eddleston was
awarded the
William Cullen
Medal by the
Royal College
of Physicians
(Edinburgh) in
recognition of
his infernational
work on the
impact of toxic
pesticides on rural

Edinburgh CRF staff attending annual UKCRF Network Confere

agricultural communities in Asia.

Details of Senior CRF Research Nurse
Kareen Darnley's involvement in this is
detailed on page 6.

2018 also sees Edinburgh CRF lead

the way in how it employs research
nurses. All nurses and clinical support
workers were moved onto permanent
NHS contractual status in Sept 2018
and all future posts advertised will be
permanent. Itis anficipated that this
will help widen access to research posts
for nurses looking for a career change
in the future and will ensure that nursing
staff see research as a positive long-
ferm career choice.

Edinburgh CRF were also well
represented at this year's UKCRF
Conference in Leeds with 20 members
of staff from most of our Cores
attending to either run workshops,
display posters, advertise our facilities or
confribute fo the two day meeting.

s

nce in
Leeds

Deputy Director: Dr Steve McSwiggan — 0131 537 3358 - steve.mcswiggan@nhslothian.scot.nhs.uk
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Edinburgh Clinical Research Facility
- Selected Metrics
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Top 10 clinical specialties using Edinburgh CRF 2017/18

Cancer

Genetics Respiratory  Endocrinology

Unique Investigators using the Edinburgh CRF 2013/14 to 2017/18
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Edinburgh Clinical Research Facility
- Specialist Research Services

Nursing and Clinical

The CRF Nursing and Clinical Services operate within the Wellcome Trust Clinical Research Facility (WTCRF) at the WGH,

the Children’s Clinical Research Facility at the Royal Hospital for Sick Children (CCRF) and the RIE Clinical Research Facility

(RIECRF) and the Centre for Dementia Prevention Clinical Research Facility (CDPCRF), both at Edinburgh BioQuarter. Jointly
they provide a streamlined service to investigators of any discipline to conduct their clinical research efficiently and safely.

These units offer purpose-built facilities for the conduct of clinical research. Clinical facilities across sites include intensive
studies rooms, inhalation cubicles suitable for gene therapy, consultation rooms, study bedrooms and day study areas.

As well as offering dedicated clinical studies space, our infrastructure includes managed and calibrated research-specific
equipment and capability and space for sample processing and storage.

All of the research nurses are trained in Immediate Life Support (ILS) or Paediatric Immediate Life Support (PILS) and Good
Clinical Practice (GCP) as standard. They work to basic as well as advanced clinical competencies including venepuncture,
cannulation and the administration of chemotherapeutic and biological agents. Nurses can be trained in any study-specific
clinical competency in order to meet the requirements of any particular studies.

Specialist Lead Research Nurses for Phase | and Education are dedicated to ensuring we meet the enhanced clinical,
education and administrative requirements underpinning our accreditation under the MHRA Phase | scheme.

The team also includes a community research nurse team capable of recruiting and seeing patients in their GP Practice or
their own home. The Scottish Mental Health Research Network (SMHRN) nurses are appointed via the CRF.

To enable the nursing feam to focus on providing the best quality of service for studies and to offer this service 24/7, they
are supported by Clinical Support Workers, Clinical Measurement Technicians and a Project Support Team across all three
hospital sites.

CRF Research Nurse Supporting Training and Set-
up of Collaborative Research Project TOXI-Triage in
Peradenyiaq, Sri Lanka

In 2017, Edinburgh CRF fully supported Senior Research Nurse
Kareen Darnley to fravel to Peradenyia Hospital to frain staff,
set-up and froubleshooft prior to opening recruitment for an
academic non-interventional multi-centre observational
diagnostic study in patients exposed to alcohols, pesticides and
radiation.

Edinburgh was the first site to initiate recruitment and gain
experience in the technique of collecting biological samples from
skin, breath and saliva matched to blood samples. Due o the
complexity of the sampling protocol, the role of the CRF Senior
Research Nurse was central to on-site training in Peradenyia.

CRF Senior Research Nurse Kareen Darnley
demonstrating the breath sampling technique fo
medics in Peradenyia, Sri Lanka.
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CRF Nurse: Exireme Outreach!

Senior Research Nurse Jo Singleton and Research Nurse Garry Tucker were involved in a clinical research trial run in
partnership with the University of Edinburgh and the Ministry of Defence. The research project, called E4T, investigated the
impact of undergoing arduous fraining on women's health and how to mitigate the risks. The E4T participants were a feam
of professional female soldiers who successfully fraversed Antarctica unaided: the Ice Maidens. In order to access the
participants, some unusual steps were taken. The baseline physiological testing was carried out before the Ice Maidens left
for Antarctica. This was done at the clinical research facility established by our research nurses for an associated study in
the Royal Military Academy, Sandhurst. With less than a week’s notice, the Senior Research Nurse also accompanied the
Principal Investigator to the southern tip of Chile to gather data as close to the Ice Maidens’ Antarctic finish line as possible.
The many challenges of this ‘extreme outreach’ were overcome with good humour and pragmatism to produce robust
research while maintaining patient safety far from the ECRF.

CRF nurses have been an indispensable and integral part of both planning
and running the FEAT and E4T studies. These two complex studies took place in
the UK and Chile over 15 months. Nurses travelled to satellite research visits on
nine occasions. Their performance has been exceptional.

Planning

Nurses worked firelessly completing paperwork, labelling and organisation in
Edinburgh to maximise with participants the time in the pressurised study visits.
Setting up site files, numerous clinical record forms, sample processing guides,

CRF Research Nurse Garry Tucker and Senior

consumable ordering and stock monitoring in two sites and many other Research Nurse Jo Singleton obtaining and
tasks besides were handled ably by research nurses. Staff always prepared processing samples at the Royal Military
sufficient stock, paperwork and labelling for a ‘worst case scenario’ (i.e. more Academy, Sandhurst.

participants than expected), despite the significant time cost to them, and this
served the study well.

Execution

The research setting was a military training environment very foreign to the
nurses, but they adapted quickly, capably and without fuss. The nurses’
professionalism and efficiency were never hampered by the austerity they
encountered and they were appropriately sensitive fo the formality of
Sandhurst, facing its many nuances with good humour. They were excellent at
handling uncertainty and demonstrated the ability for contingency planning

- ) . ] ) CRF Senior Research Nurse Jo Singleton
several steps ahead (‘what if..."). They remained incredibly focused during meeting the locals in Chile prior to the return

study visits and overcame numerous difficulties on the fly. They demonstrated of the Ice Maidens from Antarctica.

an aftitude of continuous improvement, identifying several issues facing

the study in real time and taking the initiative to rectify these quickly. The
nurses raised the standard of research practice immeasurably. They also
faced numerous tasks that were outwith their normal job description, and
demonstrated exceptional initiative in completing these. | did not nofice any
decline in enthusiasm, rigor or professionalism of the team over repeated visits
across the fifteen months of the study despite the long hours required. They
maintained the same, affirmative ‘can do’ atfitude throughout and | would
consider them equally indispensable for any future studies.

Edinburgh CRF research nurses in Sandhurst
with the Ice Maidens, collecting baseline
samples prior to their Antarctic expedition.

Dr Rob Gifford, Pl on FEAT and E4T studies

Research Nurse Manager: Finny Paterson - 0131 242 7185 - Finny.Paterson@nhslothian.scot.nhs.uk
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Edinburgh Clinical Research Facility
- Specialist Research Services

Patient and Public Involvement

Patient and public involvement (PPI) means members of the public getting involved in the research process itself —
being part of the research team as colleagues rather than participants in a study.

Allison Worth is Edinburgh CRF's Patient and Public
Involvement Advisor. She works with a panel of

26 members of the public to advise and support
researchers and the public to ensure patient and public
involvement is helpful and meaningful for everyone
involved in clinical research. Funding for Patient and
Public Involvement in Scotland is not universal for clinical
research, with NHS Lothian being in a unique position in
having this service funded by the Chief Scientist's Office.

The Patient Advisory Group's (PAG) day-to-day work to
support the research community includes advising on
study methods, helping to write or edit lay summaries
and patient information sheets, reviewing grant
applications and IRAS forms, and training researchers
and students for patient and public involvement.

In addition, they are increasingly asked for input fo
larger programmes of research, partficularly putting the
patient view into studies regarding the ethics of big data and genomics research. An example of this is the PAG recently
advising researchers at the Institute of Genetics & Molecular Medicine, who are working on an industry collaboration to
develop a new diagnostic test for women with breast cancer. This may help predict which women would be likely to have
arecurrence of cancer after five years of Tamoxifen freatment and help determine which women would benefit from ten
years of Tamoxifen tfreatment. The potential benefit is more targeted treatment to those who would benefit most. The
proposed study requires tests on tissue stored in the Tissue Bank, but the patients whose samples would be tested did not
give consent for this new test. The study would also require access to patient records to identify outcomes from previous
freatment. The Public Benefit and Privacy panel valued the PAG's views on:

. The data risks/data security;
. The value of the research compared to the data risks;
. The commercialisation aspect of the research;
. The international nature of the collaboration;
. The ethics of improving diagnosis when the tfreatment potentially has major adverse effects.
“Please pass on my sincere gratitude to those
who responded to the call and gave me some
very insightful and valuable comments. This
really helped the application and | was very
impressed by the standard and perceptiveness
of the input and comments from your panel
members. This really helped shape the
application.”
(Local Pl requesting input from PAG pre-grant
application to a major funding body)
!‘ ‘i page 8



Recent highlights from the patient and public involvement
advisory service work include:

Supporting research teams to set up their own patient and public

involvement groups.

New patient advisory groups have been set up in Lothian this year in critical
care, colorectal disease, pregnancy/maternity and cardiology to advise on
research and service development. The Patient Advisory Group also supports
the development of a number of national PPl groups, including the Scottish
Diabetes Research Network, the Scoftish Mental Health Research Network, the
NMAHP Research Unit and PPl team in musculoskeletal research.

PPl Champions.

In Spring 2018 we appointed eight people across NHS Lothian and Edinburgh
CRF as PPI Champions. They are seconded from their posts for eight hours a
month for a year to work with Allison and the Patient Advisory Group on a

PPI project for their own workplace. The PPI Champions are: Kareen Darnley,
WTCRF; Julie Baggott, CCRF; Jo Singleton, RIECRF; Bev Goldberg and Katherine
Lewis, CDPCRF; Marion MacRury, WGH colorectal unit; Stacey Stewart, Centre
for Cardiovascular Sciences; and Jackie Winterburn, Ward 103 at RIE.

Bursaries to support patient and public involvement initiatives.

Six bursaries of up to £500 were awarded by Edinburgh CRF in 2017/18,
through competitive bidding, for researchers to consult with patients pre-grant
application. Successful applicants were: Fiona Denison and colleagues, MRC
Cenftre for Reproductive Health; Eleanor Whitaker and Lorraine Adamson,
MRC Centre for Reproductive Health; Corrienne McCulloch and David Hope,
Edinburgh Critical Care Research Group; Doug Speake and Marion MacRury,
Colorectal Unit; Chris Henstridge and Heather Wilkinson, Centre for Discovery
Brain Sciences; Massimo Tarsia, Psychologist.

Conference and Invited speaker Presentations.

Allison and members of the Patient Advisory Group have been invited speakers
and advised on this area to NHS Research Scotland, the Chief Scientist’s Office
and at the Nursing, Midwifery and Allied Health Professionals conference,
raising the profile of the Patient Advisory Group nationally.

National Standards for Public Involvement.

The Patient Advisory Group was involved in developing the national standards
which provide benchmarks for the quality of PPl activity in this UK-wide initiative.
The Asthma UK Centre for Applied Research at the University of Edinburgh has
been selected as one of the national test-bed sites. A number of our other
Lothian projects are involved in testing these standards.

International Network for Public Involvement and Engagement in Health and
Social Care Research.

Launched in November 2017, the network aims to develop global PPI activity.
Allison is a member, with particular interest in PPl in low income countries as part
of RESPIRE, a Global Health Research Programme Grant.

“The best thing
(about PPI) is being
able to share what
| have been able to
do in research and
help researchers
understand what

it is like to live

with unconftrolled
asthma...PPl and
research has really
turned a negative
situation into a
positive one”

(Member of the Patient
Advisory Group)

PPl Advisor: Allison Worth — 0131 650 3190 - allison.worth@ed.ac.uk
www.edinburghcrf.ed.ac.uk/Patient-Involvement
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Edinburgh Clinical Research Facility

- Specialist Research Services

Education Core

The Education Core facilitates and manages a range of educational courses and events for the local, national and

infernational research community. Our aim is fo provide all those involved in clinical research with the knowledge and fools
to contribute to and deliver the highest standard of research practice. Courses are developed and delivered by a network
of experts and constantly adapted to reflect the evolving educational requirements in accordance with best practice and

legislative changes.

Courses

In 2017/18:
e 48 courses were run through the
Education Core

e Over 1400 delegates
attended our courses

e New courses added
fo our programme
included:

- GCP for Laboratories
- Paediatric Informed Consent

- Writing in Plain English

- Gefting Ready for an MHRA Inspection
- Data protection workshop

- Infroduction to statistical modelling

- Introduction to mixed models

e 94% of delegates who completed evaluation forms
would recommend the course they aftended to one of
their colleagues.

Edinburgh CRF continues to use its Course Manager
software to co-ordinate NRS Good Clinical Practice (GCP)
fraining across Scofland. Nine Introduction to GCP and
nine GCP Updates have been delivered in Edinburgh by
six approved local NRS GCP frainers across the academic
year.

Events

The Education Core has been involved in the management
and delivery of eight different educational events over the
last year. These included:

Meta-Research Short Course — a collaboration between the
University of Edinburgh and Imperial College, London.

This inaugural three day
event, managed by

the Education Core,

was delivered to an
international audience of
42 delegates.

Delegates at the Meta-Research
Short Course in September 2017.
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Scottish Metabolomics Network Symposium 2017 - Event
management was provided for this important network
meeting of 130+ delegates in Glasgow.

CRFManager® User Group Meeting — The Education Core
worked with their colleagues in the IT Core to support the
delivery of this annual event.

Edinburgh Clinical Trials Management Course (ECTMC)

— Continuing the success of previous years. Seventy
delegates attended this year's course in December af The
John Mclntyre Cenfre.

NHS Lothian Research Nurse and Midwifery Open Day

— Working in collaboration with NHS Lothian fo raise the
profile of research nursing and midwifery, this Open Day
effectively showcased the variety of career opportunities
within research and resulted in an increase in applications
for research nurse vacancies.

Research the Basics Course — This was the first time the
Education Core hosted this two day event for the National
R&D forum. Following its success, Edinburgh CRF Education
Core will continue to co-ordinate future activity, courses
and events on behalf of the National R&D forum.

The British Cardiovascular Imaging Meeting 2018 — This
inaugural joint meeting of three cardiovascular imaging
societfies was successfully event-managed by the
Education Core. This meeting had 390 aftendees over the
three day event with 96% of delegates rating the course’s
organisation as good or excellent.

Alzheimer’s Disease Summer School 2018 - Following

the success of the first summer school in June 2017, the
Education Core continues to collaborate with the Centre
for Dementia Prevention in supporting the delivery of this
inter-disciplinary one week Summer School. This summer
we saw an increase in
attendance fo 22 local and
infernational delegates,
mainly PhD students or
Research Fellows from as
far afield as Brazil, USA and
Mexico.

FLANNING | BOING | AWALYEING | MONITORING | COMMUNICATING

Core Manager: Jo Merrifield - 0131 537 3326 -
Jo.Merrifield@ed.ac.uk



Phase 1 / Quality Assurance

Edinburgh CRF is committed to supporting local researchers in the delivery
of complex experimental medicine studies and early phase clinical frials, by
providing the infrastructure, expertise and quality system to facilitate thisin a
manner that safeguards study participants.

e launched

First Phase | accreditation inspection of
Edinburgh CRF

Accreditation under the Medicines and Healthcare products Regulatory Agency
(MHRA) Phase | Accreditation Scheme is a key part of our strategy to realise this
goal. Accredited units must demonstrate the highest standards for avoiding

Re-ac:

harm to trial parficipants and for handling medical emergencies. PISRC model incorporated i
scheme guidelines

The CRF’s accredited adult (WTCRF and RIECRF) and paediatric (CCRF) facilities
support both commercial and academic studies across a wide range of clinical
specialities, and involving both patients and healthy volunteers. Maintaining
accreditation standards across these three units provides assurance that
Edinburgh CRF can be considered a centre of excellence for early phase
research.

History of Successful Inspections Quality Assurance Team
Since initial accreditation in 2011, the CRF has maintained this coveted status by Edinburgh CRF's quality
undergoing regular re-accreditation inspections by the MHRA. The most recent management system is overseen
of these was in May 2018 when, once again, our accredited units were able to by our dedicated Quality
showcase the best practice procedures that are part of day-to-day activity in Assurance Team, who ensure we
the CRF. This was reflected in another excellent inspection outcome, with all maintain regulatory compliance
three units maintaining their accreditation. and uphold accreditation

standards by:

e providing advice to ensure
quality is built in to processes

Phase | Strategy
* maintaining written procedures

Edinburgh CRF's Phase | Accreditation is underpinned by a quality strategy o direct activity

covering all aspects of Phase | / FIH activity.
* monitoring compliance through
infernal audit

Embedded in acute hospitals

with close links to ICUs and
promote data quality, while . .
Clinical Support Workers and By extensive engagement with
p Y and national networks, our QA
Highly  skilled  Research Purpose built facilities and
Nurses trained in emergency well maintainedferrlnergency Team keeps abreast of current hot
procedures, and dedicated equipment to facilitate a ; :
Phase | Lead Nurses to rapid response to any medical fopics and regulatory expectations
support early phase studies. | | emergencies. to ensure we continue to conduct
- 7

Phase | / FIH Study Review |
Committee, d:'nad: up of Igcal
experts, undertakes a robust Strategi emergency response teams, . isi i
scientific risk assessment of &Tﬂg: LJ;;E,: and with tried and tested odwsmg on CAPA fo drive
all early phase studies. response procedures. continuous quolify
. . . r
- - improvement.
Measurement  Technicians
research to the highest standards

Robust quality management Project Support team help
system tailored to ensure Phase |
compliance with GCP and e ae
MHRA Phase | Accreditation Accreditation :
Scheme standards. support study conduct. regulators, other units and local
r '
of safety and quality.

QA Lead: James Gibson - 0131 537 3328 - james.gibson@nhslothian.scot.nhs.uk
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Edinburgh Clinical Research Facility
- Specialist Research Services

IT Core - Software Development and Support

Our core strength lies in the design and development of custom digital services to facilitate clinical research. We also
provide training to clients across the UK and overseas with tailored support for our web-based applications. With its expert
knowledge, our support feam is able to provide help and advice, which consistently receives positive feedback from our
product users.

Our flagship projects:

CRFManager® - www.crfmanager.com

CRFManager®is a comprehensive facility and study management tool used by over 50 research sites across the UK and
overseas.

We are currently modernising CRFManager® and have started an ambitious process to rebuild it using modern technologies.
The graphical interface and layout will be redesigned so the user experience is improved and productivity is increased.
New analytical tools will also be infroduced for advanced reporting.

Locus® — www.locus.ed.ac.uk

Currently in beta version and being tested at four sites,
Locus®is our latest web application designed to facilitate
clinical sample management.

We have worked very closely with the Genetics Core af the
Edinburgh CRF to understand the issues around managing
laboratory information.

Locus® came out of that process. It offers enough features
and flexibility for it to be used effectively in any laboratory.

Key features:

e Sample and project management

- Create and use advanced workflows to track
samples through laboratory processes.

- Track uniquely barcoded samples and aliquofts

« Storage management LAB MANAGEMENT MADE EASY

- Create storage space (e.g. freezers) with
customised dimensions, temperatures, permitted
samples, security groups

e Search and audit
- Find samples using a variety of search fields.

- View detailed audit trail of any individual sample.

Core Manager: Pat Fleury - 0131 537 3353 - pat.fleury@ed.ac.uk
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Genetics Core

The Genetics Core specialises in providing a diversity of workflows, with the ability to take a sample from collection through
processing, storage and on to analysis, all to the principles of Good Clinical Practice (GCP).

This year we began extracting DNA
from stool samples to investigate the
role of the microbiome in disease.

The first project to require this was

the PREdICCt study, led by Professor
Charlie Lees, which is investigating

the cause of flare-ups in Inflammatory
Bowel Disease. We are now also the
processing laboratory for stool samples
for the IBD BioResource, which is
collecting samples from across the UK.

A strength of the Genetics Core is the
ability to go from clinical sample to
answer. We have developed pipelines
for the extraction of DNA and RNA
from FFPE tissue, so that we can now
process and provide DNA sequence
and gene expression signatures on
these difficult, but clinically important,
sample types.

The addition of the lllumina NextSeq
has enabled higher throughput
sequencing. The platform is a perfect
fit for the Genetics Core as it allows
rapid turnover of small fo medium
sized projects. We are tfransitioning
users over from microarrays fo various
methods of RNA-seq and have
expanded our epigenetic abilities

to include Whole-Genome and
Reduced-Representation Bisulfite
Sequencing. By adapting our
processes to concentrate on low-input
and challenging samples we hope fo
provide support to local initiatives in
molecular pathology and single cell
genomics.

pEm LLLL
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Deputy Genetics Core Manager Angie Fawkes at Edinburgh University Post-Doctoral
Conference - June 2018.

We are always looking at ways of improving and expanding the facilities we can offer. If there are any areas that you
would like to see developed please do get in fouch.

Core Manager: Lee Murphy - 0131 537 3370 - Lee.Murphy@ed.ac.uk - #LeeMurphyCRF
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Edinburgh Clinical Research Facility

- Specialist Research Services

Imaging and Image Analysis

Edinburgh CRF Imaging and Image Analysis Core are part of Edinburgh Imaging, where members come from a broad
range of scientific specialisms, who strongly believe that breaking down barriers between disciplines and encouraging
cross-collaboration between academic and clinical work will benefit patients.

Imaging

Edinburgh Imaging facility RIE
—our newest facility, which houses our 3T neuro-
opftimised MRI:

e Siemens Magnetom Prisma 3T MRI (hospital
embedded)

Edinburgh Imaging facility QMRI
— our recently expanded facility with Scotland’s first
PET-MR:

e Siemens Biograph mMR system (PET-MR)

e Siemens Magnetom Verio 3T wide bore MRI scanner
e Two PET-CT scanners

e Cyclotron

¢ MHRA accredited radiochemistry suite

¢ Multi-modal retinal imaging (e.g. fundus camera,
optical coherence fomography, OCT angiography,
ultra-widefield fundus imaging)

* Image analysis suite

Edinburgh Imaging facility WGH
— housing our hospital-embedded 1.5T MR scanner:

e GE Signa 1.5T neuro-optimised MRI scanner

Having one of the largest academic radiology teams
in Europe, alongside our world class facilities, has
allowed both our Imaging and Image Analysis Cores
fo be involved in the Theirworld Edinburgh Birth Cohort;
Leducq SVD; HepaTlca liver study and the Linchpin
PETMR study.

N,
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Image Analysis

Our expert team of staff helps to ensure that the
appropriate imaging data is acquired, interpreted
and analysed correctly in order to access their full
potential.

The Image Analysis Core advises, guides and equips
researchers with the skills necessary to perform image
analysis on their own data in an appropriate and
informed manner.

The feam provides training and access fo computer
workstations with specialist software packages, for
those wishing to develop their analysis skills further.
They are also available to undertake analysis of data
acting as a cenfral analysis facility for studies and trials
or to develop new methodologies. Their specialist
input will enhance any project involving imaging data.

Edinburgh Imaging Business Manager:
Duncan Martin - 0131 465 9566 — duncan.martin@ed.ac.uk

Image Analysis Core Manager:

Tom MacGillivray — 0131 445 9565 - t.j.macgillivray@ed.ac.uk

For further information on either core, please visit:
www.ed.ac.uk/edinburgh-imaging



Mass Spectrometry

The Mass Spectrometry Core is a bioanalytical core with expertise in clinical sample analysis using state of the art separation
and mass spectrometry instrumentation. We have many years of experience with small molecule biomarker quantitation,
such as steroids and drugs. We also quantify other molecules along metabolic pathways, applying European Medicines
Agency (EMA) bioanalytical guidelines to our analytical method development.

We offer a complete service from sample receipt, storage and processing to instrument analysis and reporting tabulated
data. Our team advises, frains and supports investigators - from PhD students to post-doctoral researchers - fo become
expert users of the analytical instruments in the Mass Spectrometry Core. This includes sample preparation, sample analysis,
instrument operation and mass spectrometry data assessment. Our experienced Core staff use their combined expertise to
develop new methods for biomarkers using chromatography and mass spectrometry.

Core instruments

e Finnigan Voyager GC-MS

e ThermoFisher Quantum Ulfra GC-MS/MS

* Waters Acquity-Sciex 5500 QTrap with SelexlON capability

e Shimadzu-Sciex 6500+ QTrap with Advion Nanomate capability

In September 2017, we closed the Mass Spectrometry Core for four months.
The lab underwent a major reconfiguration to incorporate a new Waters TSQ
Xevo LC-MS/MS with micro-flow capability and a state of the art Imaging Mass
Spectrometer - a Waters G2-synapt with MALDI and DESI capability and ion
mobility technology - following a Wellcome Trust EQuipment Grant by Prof Ruth
Andrew ef al. It is the first instrument with these combined capabilities to be

installed in Scotfland.

Ongoing and new projects in 2017/18

Steroid profiling for intensive clinical endocrine studies with Prof
Brian Walker and Prof Rebecca Reynolds’ group continues. Steroid
analysis is a strong focus, including for Prof Colin Duncan, Dr Roland
Stimson, Dr Will Cawthorn, Dr Mark Nixon and Dr Ruth Morgan. In
August 2017, Dr Emma Hurst, Post-Doctoral researcher with Prof
Richard Mellanby, began training as an expert user in the Core

for Vitamin D analysis. Earlier in 2018, we hosted Daryl Ainsworth
and continue to host PhD student Nina Denver from Glasgow
University, supervised by Prof Ruth Andrew and Prof Mandy
Maclean, investigating estrogen metabolism in Pulmonary Arterial
Hypertension. From March-August 2018, Sofia Laforest was a visiting
PhD student under Prof Ruth Andrew and Dr Andre Tchernof from
Quebec University, analysing estrogens in adipose of breast cancer
subjects. We continue to improve methods for Prof Damian Mole
and Prof Scoft Webster investigating Tryptophan metabolism in
disease.

We have developed new methods for Prof Michael Eddleston’s
investigations into repurposing Sulbutiamine in thiamine deficiency.
We also developed methods for bile acid quantitation with Dr Katie
Morgan and continue to support paracetamol investigations with
Dr James Dear.

Conference presentations and
posters

Posters were presented at the UK Clinical
Research Facilities Network Conference
2017 in Glasgow by Clinical Research
Fellow Dr Catriona Kyle, an expert user in
MS core, and Dr Natalie Homer.

In September 2017, Dr Shazia Khan

spoke at the British Mass Spectrometry
Society’'s annual conference about steroid
separation using ion mobility.

In November 2017, Natalie Homer spoke
at the third meeting of the Scottish
Metabolomics (analysis of metabolic
pathways in biology) Network in
Glasgow about biomarker quantitation in
glucocorticoid sensitivity.

In July 2017, Natalie also talked at the Core
Technologies for Life Sciences conference
in Ghent about improved steroid analysis in
the MS core.

Core Manager: Natalie Homer - 0131 242 9331 - n.z.m.homer@ed.ac.uk
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Edinburgh Clinical Research Facility
- Specialist Research Services

Epidemiology and Statistics

pneumatic
The Epidemiology and Statistics Core aims to improve the methodological e ,Eim,gimﬁ
quality of clinical research through the provision of expert statistical input. Eé;;*wggag%;;m‘ﬁufi :»éa:g
The Core provides valuable input to studies at all stages, from the initial design Gihoia, ng; %‘ﬁ%ﬁg“""a”s"-%ag
through to the final analysis and dissemination of results. By encouraging prOS[i?S:Nr EP""‘E%E%EE E%F?gmlsed
investigators to approach the Core as early as possible, we support the gmggggg;xgggfw;@sﬁgp@m
development of the highest quality study designs ready for grant funding : g gé’m‘t i
bodies, regulators and ethics committee reviews. interm|ttent

We are involved in a diverse range of projects drawn from a spectrum of clinical specialties. The Epidemiology and
Statistics feam has a wealth of experience in the methodology of conducting experimental medicine research.

Highlights in 2017/18

*  Working with Professor Dennis and colleagues, we provide the statistical '_é!
support for the FOCUS trial, which investigates the impact of fluoxetfine on =) TRlAL
) . ®
long-term outcomes in patients who have suffered a stroke. The follow-up % N
AN
period has now been completed and we are currently embarking on the QQ g\@
analysis of this frial for presentation later in the year. %

e Working with Professor Forbes and colleagues, we provide statistical support
to the MATCH frial, investigating the first-in-human use of autologous
monocyte-derived macrophages in participants with advanced liver cirrhosis.
At present, we are analysing the first-in-human component of this frial with the
Randomised Confrolled Trial phase currently underway within our Nursing and
Clinical core at the Royal Infirmary of Edinburgh CRF.

To find out how we can assist with your study please contact the Core Manager, Cat Graham.

Statistics Clinic

Need a brief session with a statistician to help answer questions on statistics
and study design?
If so we can advise on:

¢ Methodology and study design
e Sample size calculations
e Study data analysis

Access our Stafistics Clinic by visiting: www.edinburghcrf.ed.ac.uk/statistics

Core Manager: Cat Graham - 0131 537 3350 - c.graham®@ed.ac.uk
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The Edinburgh CT and genetic
diagnostic criteria for lobar
intracerebral haemorrhage
associated with cerebral
amyloid angiopathy: model
development and diagnostic
test accuracy.

Rodrigues Mark A, et al
Lancet Neurology. March 2018:
17(3):232-240.

Background: Idenfification of

lobar spontaneous infracerebral
haemorrhage associated with
cerebral amyloid angiopathy (CAA) is
important because it is associated with
a higher risk of recurrent intracerebral
haemorrhage than arteriolosclerosis-
associated infracerebral
haemorrhage. The study team aimed
to develop a prediction model for the
identification of CAA-associated lobar
intfracerebral haemorrhage using CT
features and genotype.

Using genomics to siratify patients
with stroke: By combining CT brain
scans with APOE genotyping, Dr Mark
Rodriguez was able fo produce a
model that stratified patients into
these higher risk groups. Edinburgh
CRF's Genetics Core provided DNA
extraction from blood samples and
brain tissue sourced from the Edinburgh
Brain and Tissue Bank, and genotyped
the samples.

Age-related gene expression
changes, and transcriptome
wide association study of
physical and cognitive aging
traits, in the Lothian Birth Cohort
1936

Harris, S. et al
Aging. Dec 2017; 9(12): 2489-2503.

Gene expression changes during
ageing: To investigate how gene
expression levels change as we grow
older, the research group measured
franscriptome-wide expression levels
in lymphoblastoid cell lines derived
from members of the Lothian Birth
Cohort 1936 at age 70 and 76 years.
They found significant changes in 1,741
franscripts (874 increased and 867
decreased) with many of these being
involved in the inflammatory response.
They also found associations with
genes involved in smoking status and
telomere length. This is one of a very
small number of studies to look at gene
expression changes longitudinally.

The Lothian Birth Cohort also has the
distinction of being the first cohort that
Edinburgh CRF's Genetics Core has
processed on lllumina genotyping,
methylation and gene expression
arrays.

Edinburgh Clinical Research Facility
- Selected Publications

In Situ Identification of
Gram-negative Bacteria in
Human Lungs Using a Topical
Fluorescent Peptide Targeted
Against Lipid A

Akram A, et al

Accepted for publication in Science
Translational Medicine Nov 2018

Respiratory infections in mechanically
ventilated patients caused by Gram-
negative bacteria are a major cause
of morbidity. Rapid and unequivocal
determination of the presence,
localization and abundance of
bacteria is critical for positive resolution
of the infections and could be used
for patient strafification and for
monitoring freatment efficacy. Here,
we developed an in situ approach

to visualize Gram-negative bacterial
species and cellular infilfrates in

distal human lungs in real-time. We
used opftical endomicroscopy to
visualize a water-soluble opftical
imaging probe based on the
antimicrobial pepfide polymyxin
conjugated to an environmentally
sensitive fluorophore. The probe

was chemically stable, non-toxic
and, after in-human intrapulmonary
microdosing, enabled the specific
detfection of Gram-negative bacteria
in distal human airways and alveoli
within minutes. The results suggest that
pulmonary molecular imaging using
a topically administered fluorescent
probe targeting bacterial lipid A is
safe and practical, enabling rapid in
situ identification of Gram-negative
bacteria in humans.

Edinburgh CRF's Image Analysis Core,
working with Prof Dhaliwali's research
team, developed a bespoke image
processing pipeline to detect bacteria,
which appear as bright speckles

in optical endomicroscopy (OEM)
imaging. Each video frame was
analysed automatically to count the
presence of bacteria and determine
objectively when it was positive for
presence of bacteria.

Pulsatility of glucocorticoid
hormones in pregnancy:
Changes with gestation and
obesity

Stirrat L, et al
Clin Endocrinol (Oxf). 2018
Apr;88(4):592-600.

Objective
Hypothalamic-pituitary-adrenal axis
(HPA) activity is decreased in obese
pregnancy and associates with
increased foetal size. Glucocorticoids
are essential for normal foetal growth,
but little is known about glucocorticoid
pulsatility in pregnancy. We aimed

fo investigate the ultradian rhythm of
glucocorticoid secretion during obese,
lean pregnancy and non-pregnancy.

Design

Serum cortisol, cortisone,
corticosterone and
11-dehydrocorticosterone were
measured by LC-MS/MS from samples
obtained at 10-minute intervals twice
daily for 3 hours, from 8 lean and 7
obese pregnant women between 16-
24 weeks gestation (and again at 30-
36 weeks), and non-pregnant confrols
(lean n = 3, obese n = 4) during the
luteal phase of their menstrual cycle.
Interstitial fluid cortisol was measured
by ELISA, from samples obtained
using a portable microdialysis and
automated collection device at
20-minute infervals over 24 hours.

Results

Serum cortisol AUC, highest peak and
lowest tfrough, increased significantly
with gestation in lean and obese
pregnant compared with non-
pregnant subjects. Pulsatility of cortisol
was detected in interstitial fluid. In
pregnant subjects, interstitial fluid pulse
frequency was significantly lower with
advancing gestation in obese, but not
in lean.

Conclusions

Cortisol pulsatility was demonstrated
in interstitial fluid. Pulse frequency is
altered with increased gestation and
BMI. This may be a novel mechanism
to explain decreased HPA activity in
obese pregnancy.

Edinburgh CRF’'s MS Core provided
fraining and supervision of Laura Stirrat
during her PhD with Prof Reynolds,
ensuring she became an expert user.
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Edinburgh Clinical Research Facility
- Networks and collaborations

The Image Analysis Core is collaborating
with Queen'’s University Belfast on a
Diabetes UK funded project to improve
the early detection of diabetic eye
disease (diabetic refinopathy) through
development of new analysis tools for OCT
Angiography retinal images.

The Image Analysis Core is working with colleagues in
Edinburgh at the Centre for Cardiovascular Sciences
and Edinburgh Imaging to investigate non-invasive
imaging of human coronary atherothrombosis, part of
a 5 year programme of research funded by the British
Heart Foundation. The Image Analysis Core
is providing specialist expertise in image
reconstruction, attenuation correction,
registration, anonymisation and machine
learning.

O] QUEEN'S
M UNIVERSITY
€aJ BELFAST

British Heart
Foundation

NRS Training Forum — Edinburgh CRF Education team
collaborates with other educators across Scotland to

NHS
N

2/

LY
-

Science Insights Programme —
Edinburgh CRF Genetics and Mass
Spectrometry Cores host 5th year
high school pupils in the laboratory
as part of the Science Insights
Programme, to give them a real
insight info research and work in
the fields of genetics and mass
spectrometry. .z

k. THE UNIVERSITY of ETHNELURGH
- Science Insk

A PhD student co-funded by Optos
and SINAPSE is investigating retinal
imaging as a means for assessing
neurodegeneration of the retina
and brain in collaboration with
Duke University in the US. Age-
related macular degeneration

and Alzheimer's disease are both
major public health concerns and
conditions that present with refinal
abnormalities. The PhD student in
conjunction with the Image Analysis
Core is developing
neural network-based
deep learning for the
detection of disease
biomarkers in the eye.

Duke

UNIVEREITY
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deliver standardised NRS GCP tfraining and to develop

research education nationally. SO

NHS RESEARCH SCOTLAND

Edinburgh CRF Education team
support the organisation of the
Scottish Metabolomics Network
annual conferences.

SCOTTISH
METABOLOMICS
NETWORK

UKCRFNetwork — Edinburgh CRF
is represented across all the main
workstreams in the UKCRF Network.

UK CRF NETWORK

UK Clinical Research Facility Network

Edinburgh Innovations — Edinburgh CRF IT
tfeam licises with Edinburgh Innovations to
manage our CRFManager® contracts.

THE UNIVERSITY

. . : EDINBURGH
Over 50 sites now use our CRF administration of EDINBURGH INNOVATIONS
database.
Clinical

managers of
the Scottish CRF
Collaboration
work proactively
to support and promote clinical
research in Scotland.




Edinburgh Clinical Research Facility

Directors
Professor David Newby, Professor Peter Hayes

Associate Directors
Professor Craig Ritchie, Professor Steve Cunningham

Deputy Director
Dr Steve McSwiggan
Steve.McSwiggan@nhslothian.scot.nhs.uk 0131 537 3358

Research Nurse Manager
Finny Paterson
Finny.Paterson@nhslothian.scot.nhs.uk 0131 242 7185

QA Lead
James Gibson
james.gibson@nhslothian.scot.nhs.uk 0131 537 3328

Administration Manager
Marie Leslie
marie.leslie@ed.ac.uk 0131 537 3357

Study Information Manager/Deputy Administration
Manager

Joanne Smith

Joanne.Smith2@ed.ac.uk 0131 537 3359

CORES

NURSING AND CLINICAL

Wellcome Trust CRF
Lead Research Nurse: Gerry Cummings
Geraldine.Cummings@nhslothian.scot.nhs.uk 0131 537 3388

RIE CRF
Lead Research Nurse: Heather Spence
heather.spence@nhslothian.scot.nhs.uk 0131 242 7186

Children’s CRF

CRF Associate Director: Professor Steve Cunningham
Lead Paediatric Research Nurse: Debbie Miller
debbie.miller@nhslothian.scot.nhs.uk 0131 536 0808
Fax: 0131 536 0817

Centre for Dementia Prevention CRF

CRF Associate Director: Professor Craig Ritchie
Lead Research Nurse: Jill Steven
jill.steven@nhslothian.scot.nhs.uk 0131 651 7664

QA team Genetics team

IT team

- Key Contacts

EDUCATION

Core Director: Dr Kenneth Simpson

Education Programme Manager: Jo Merrifield
Jo.Merrifield@ed.ac.uk 0131 537 3326

IT
Software Development Manager: Patrice Fleury
pat.fleury@ed.ac.uk 0131 537 3353

EPIDEMIOLOGY AND STATISTICS

Core Director: Professor Sarah Wild
Associate Core Director: Professor Steff Lewis
Core Manager: Cat Graham
c.graham@ed.ac.uk 0131 537 3350

GENETICS

Core Directors: Professor Tim Aitman
Professor David Porteous

Associate Core Director: Dr Shona Kerr
Core Manager: Lee Murphy
lee.murphy@ed.ac.uk 0131 537 3370

IMAGE ANALYSIS

Core Director: Professor lan Marshall

Core Manager: Dr Tom MacGillivray
t.j.macgiliviay@ed.ac.uk 0131 465 9565 / 0131 242 7756

MASS SPECTROMETRY

Core Director: Professor Ruth Andrew
Core Manager: Dr Natalie Homer
n.zz.m.homer@ed.ac.uk 0131 242 9331

IMAGING

Business Manager: Dr Duncan Martin
duncan.martin@ed.ac.uk 0131 242 7776
www.edinburghimaging.ed.ac.uk

Mass Spectrometry Project Support team

team
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Western General Hospital
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Tel: 0131 537 2591

RIE Clinical Research Facility
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51 Little France Crescent
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Children’s Clinical Research Facility
Royal Hospital for Sick Children
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Centre for Dementia Prevention Clinical Research Facility
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Director: Professor David Newby
Tel: 0131 242 6422

E-mail: d.e.newby@ed.ac.uk

Deputy Director: Dr Steve McSwiggan
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