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Key Milestones in the Development of 
Edinburgh’s Clinical Research Facilities

•	 1997 Edinburgh awarded Millennial Funding to 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 WTCRF by HM Queen Elizabeth II

•	 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 Launch of Academic and Clinical Central Office for Research and Development (ACCORD) supporting joint working 		
		  between NHS Lothian and University of Edinburgh (UoE)

•	 2006 SHEFC Brain Imaging Research Centre (now Brain Research Imaging Centre – BRIC) integrates with WTCRF to form Imaging Core

•	 2006 Paediatric CRF Service launched with appointment of Scottish Medicines for Children Network (ScotMCN) Research Nurse

•	 2006 NHS Education Scotland (NES) funds nationalisation of WTCRF Education Programme

•	 2006 Clinical Research Infrastructure Award for Clinical Research Imaging Centre (CRIC) under Directorship of Professor Newby

•	 2007 Community Research Nurse Service initiated

•	 2007 Launch of Scottish Imaging Network a Platform for Scientific Excellence (SINAPSE)

•	 2008 UK Clinical Research Facilities (UKCRF) Network officially launched

•	 2008 Edinburgh CRF Director Professor Newby appointed Director of R&D for NHS Lothian

•	 2009 First WTCRF Public Open Day

•	 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 

•	 2010 Official opening of the CRIC by HRH Prince Phillip, Chancellor of the University of Edinburgh

•	 2011 Edinburgh CRF is the first non-commercial unit in the UK  to receive accreditation under the MHRA Phase 1 scheme

•	 2011 Edinburgh CRF celebrates its 10th Anniversary

•	 2012 CRFManager® becomes a registered trademark

•	 2013 Genetics Core Director Professor David Porteous receives an OBE for Services to Science

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

•	 2013 Edinburgh CRF receives re-accreditation under the MHRA Phase I scheme

•	 2013 The Clinical service converts to a 24 hour working pattern to support high-intensity studies

•	 2013 The CRF offers increased flexibility and responsiveness by creating a ‘bank’ of trained Research Nurses  

•	 2013 UoE Distance Education Initiative funded online MSc Clinical Trials launches with an initial intake of 21 students

•	 2014 Genetics Core replaces their 10 year old liquid handling robot with a new and improved model



page 3

Introduction

Edinburgh Clinical Research Facility is a joint venture between NHS Lothian and the University of Edinburgh. By 
providing specialist infrastructure and support for clinical research locally, nationally and internationally, the CRF plays 
an important role in Edinburgh’s ability to support and deliver world class healthcare research. 

The CRF promotes and encourages learning and development across the clinical research environment. Throughout 
this brochure we hope to demonstrate the value to patients, researchers and learners of engaging with the CRF. 

Our portfolio of activity is wide ranging. 
In 2013/14 the CRF supported 378 
research studies across our Clinical 
and Core services, including 134 
new approved applications. In the 
past year CRF supported trials have 
generated over 200 publications, with 
a few highlighted later in the brochure. 
Further information on our study metrics 
can be found on pages 4-5.

As a well established CRF we offer 
a robust quality managed facility 
accessible to all. The services provided 
by the CRF include clinical facilities 
on three sites, Wellcome Trust CRF at 
Western General Hospital (WTCRF), 
Royal Infirmary of Edinburgh (RIECRF) 
and Children’s Clinical Research 
Facility at Royal Hospital for Sick 
Children (CCRF).  Our adult facilities 
are MHRA Phase I accredited units.
Further information can be found in the 
Nursing and Clinical Services section.

In addition to clinical services, 
Edinburgh CRF supports research 
infrastructure through a variety of 
‘Core Areas’. Information regarding 
these Cores can be found in the 
Specialist Research Services section of 
the brochure.  

In April 2013 the CRF appointed a 
Patient and Public Involvement (PPI) 
Advisor. Allison Worth now assists and 
advises researchers on how to engage 
and involve the public in clinical 
research design and delivery. The 
Education Programme section gives 
more information on CRF support for 
this increasingly important aspect of 
healthcare research.

2013/14 has been a busy and 
successful year for the CRF and our 
trial teams. Our Key Projects section 
illustrates some of the exciting work 
supported by the CRF. With our clinical 
facilities embedded in NHS sites and 
our  unique combination of specialist 
clinical infrastructure and a dedicated 
team of expert staff, we are well 
placed to support complex projects 
such as the Brown Fat trial highlighted 
on page 9.

This year we have included a Hitting 
the Headlines feature, demonstrating 
how some CRF supported trial results 
have been disseminated to the public. 

We hope you enjoy reading this 
brochure!

In 2013 the CRF Clinical Research 
Manager role was replaced by the 
new role of CRF Deputy Director. 

Sharon Cameron, formerly the CRF 
Research Nurse Manager, was 
appointed to the Deputy Director 
post in August of that year.

Watch the video 

Edinburgh: Transforming Global 
Healthcare  
http://vimeo.com/84264291  
for an overview of Clinical Research 
infrastructure in Edinburgh.
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Selected CRF metrics 2009/10 - 2013/14

Edinburgh CRF studies

Range of CRF study types

Funding sources for CRF studies
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Range of clinical specialties using the CRF in 2013/14 
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Key projects and initiatives from Edinburgh’s 
Clinical Research Facilities

Anti-emetic pre-treatment for paracetamol poisoning

Absence of use of antiemetic rescue. 
Kaplan Meier analysis to 12 h

Paracetamol is the drug most frequently involved in overdoses presenting to hospital emergency departments or 
referred to Poisons Control Centres, and paracetamol poisoning is the commonest cause of acute hepatic failure in 
the USA, Europe and other developed countries. 

Current acetylcysteine regimens for paracetamol poisoning were 
derived nearly 40 years ago. They are long (approximately 21 hours) 
and complex (involving three different weight related infusions of 
antidote) often leading to medication error. Crucially, current regimens 
commonly cause adverse effects, especially vomiting (in about 60% 
of cases in this study), and anaphylactoid reactions. These adverse 
effects are a frequent cause of treatment interruption (>20% in this 
study) and refusal, and a small but important proportion are associated 
with severe systemic effects.

The Scottish and Newcastle Anti-emetic Pre-treatment for Paracetamol 
Poisoning Study (SNAP) was a randomized controlled clinical trial 
that compared a modified acetylcysteine treatment strategy with 
conventional treatment in cases of paracetamol poisoning.
Using a factorial design, this, the largest randomized controlled clinical 
trial ever performed in this common poisoning, has demonstrated 
substantial reductions in the frequency of vomiting and anaphylactoid 
reactions with a modified, shorter (12 h) and simpler (2 infusion) 
intravenous acetylcysteine regimen, utilizing the same total dose of 
acetylcysteine. Reductions in vomiting were also seen with ondansetron 
pre-treatment, but this was associated with an increased risk of hepatic 
damage, as evidenced by increases in ALT and more sophisticated 
hepatic biomarkers.
 
These findings have substantial implications for clinical practice because 
of the frequency of paracetamol poisoning and the magnitude of the 
benefits demonstrated.

Our new modified acetylcysteine regimen offers the potential for safer, 
shorter antidote administration, the first major development in the 
treatment of acute paracetamol poisoning in over 30 years.  
We also show that although there are some specific challenges to 
overcome, it is possible to perform high quality RCTs in patients with drug 
overdose.

Dr James Dear, NRS Research Fellow and Consultant,  
University/BHF Centre for Cardiovascular Science
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Translating relaxin as new treatment for chronic liver disease 

Dr Jonathan Fallowfield, Senior Clinical Research Fellow, University of Edinburgh

In the UK, mortality from cirrhosis has doubled in the past 20 years. Cirrhosis now causes 1 in 50 of all Scottish deaths.  
Portal hypertension  is a frequent manifestation of cirrhosis and accounts for most of the serious complications of this 
disease, including variceal haemorrhage, ascites and hepatic encephalopathy. Hepatorenal syndrome is a distinct 
functional renal failure characterized by severe renal vasoconstriction that is a frequent cause of death in patients with 
acute and chronic liver disease. Current drug therapy for portal hypertension and hepatorenal syndrome is limited and 
ineffective in a significant proportion of patients. New and improved therapies are urgently needed.

Relaxin (RLN) is a naturally occurring peptide hormone with homeostatic roles in pregnancy including tissue remodelling 
(e.g. cervical softening) and vasodilation (e.g. increased renal plasma flow). In preclinical models of liver fibrosis we have 
demonstrated that treatment with serelaxin (recombinant human relaxin-2) is anti-fibrotic, reduces the dynamic component 
of portal hypertension, increases renal blood flow, and improves renal function, suggesting that the relaxin/RXFP1 (relaxin 
receptor) axis could represent an integrated treatment target in chronic liver disease.

Our current investigator initiated, Novartis sponsored and funded phase II study of 
serelaxin in people with cirrhosis and portal hypertension epitomises how we are 
working effectively with the Royal Infirmary of Edinburgh CRF (RIECRF) to translate 
advances in our basic medical research programme from the laboratory into the 
clinical setting so they can benefit patients with liver disease. Having demonstrated 
promising therapeutic effects using serelaxin in preclinical liver disease models, we 
have now progressed towards early investigation in human disease. We are currently 
undertaking an ambitious experimental medicine study comprising pharmacokinetic, 
immunogenicity, biomarker, safety, invasive and non-invasive efficacy endpoints. The 
study design encompasses two separate but complementary arms. The first takes 
stable cirrhosis patients and uses novel magnetic resonance imaging (MRI) techniques 
to explore the effects of serelaxin and the current standard of care drug for portal 
hypertension and hepatorenal syndrome - terlipressin (Figure 1). The second involves 
subjects with a special radiological liver ‘shunt’ called a TIPSS (transjugular intrahepatic 
porto-systemic shunt) and studies the effects of serelaxin on portal hypertension 
directly using invasive haemodynamic monitoring methods (Figure 2). The RIECRF not only choreographs the complex 
interactions between NHS (RIE Interventional Radiology; Hepatology), University and our industrial partner, but also provides 
state-of–the-art facilities and tailored research nursing expertise that is absolutely critical to the smooth running of this study.

This exploratory study will provide the first evidence of target engagement in our patient population of interest. Furthermore, 
the comprehensive haemodynamic and biomarker datasets will inform larger interventional studies using serelaxin for 
different indications in patients with chronic liver disease.

We gratefully acknowledge RIECRF research nurses Fiona Steel and Lesley Briody, clinical radiology staff  
(in particular Dr Dilip Patel) and radiographers in the CRIC for their invaluable contributions to this study.  

Figure 2. Invasive measurement of 
acute portal pressure response to 

serelaxin infusion in TIPSS  
check patients

Figure 1.  Non-invasive 
assessment of blood flow 

changes in response to 
serelaxin or terlipressin  

treatment using non contrast 
MR angiography

A B



page 8

BIDS - Bronchiolitis of Infancy Discharge Study

Key projects and initiatives from Edinburgh’s 
Clinical Research Facilities

In developing nations children die more frequently if they are not given supplemental oxygen when their oxygen saturation 
is below 90%. Bronchiolitis is the most common acute lower respiratory infection in children and results in more admissions 
to hospital each year than asthma. In 2006 two guidelines recommended very different oxygen saturation targets for 
management of bronchiolitis even though both acknowledged there was no evidence base. SIGN 91 recommended an 
oxygen saturation target of ≥94% (i.e. normal) and the American Academy of Paediatrics recommended a target ≥90%. 

We performed a double blind, 
randomised controlled, equivalence 
trial in infants aged 6 weeks to 12 
months of age admitted to hospital with 
bronchiolitis. Infants were randomised 
to blinded pulse oximeters. 50% 
were standard oximeters – what was 
measured was displayed, but the other 
50% were modified oximeters – for these 
the display was altered from what was 
measured, such that when an infant’s 
oxygen saturation was measured at 
90% it would display 94%. In other words 
infants in the modified arm appeared 
to get better sooner as far as oxygen 
saturation was concerned. Our target 
was to recruit 600 infants over two 
winter seasons and we achieved this 
on schedule, closing the study in March 
2013. 

The trial was an equivalence study 
for patient clinical outcomes 
including cough, time to return to 
satisfactory feeding in hospital (poor 
in bronchiolitis), and time that parents 
considered their child back to normal. 
Cough was equivalent between the 
two groups (both 15 days) but, contrary 
to what was expected, time to return to 
satisfactory feeding and time parents 
considered their child back to normal 
was non-equivalent and sooner in the 
modified group (i.e. those that received 
less supplemental oxygen and were 
discharged sooner). 

Infants in the modified group were 
ready for discharge approximately 
30% sooner and were discharged 
20% sooner than the standard group, 
but despite this there were a similar 
number of healthcare contacts in the 

following 28 days and fewer 
readmissions in the modified 
(12) compared with standard 
(23) group. Although there 
were slightly more infants who 
required high dependency 
care in the modified group, 
the overall number of Serious 
Adverse Events was lower in 
the modified (25) compared 
with the standard group (35). 
Levels of anxiety were the 
same in parents in both 
groups and, again contrary 
to expectation, parents of 
infants in the modified group 
lost fewer hours to usual 
activities than standard 
group, despite going home 
sooner with a child earlier in 
the course of their recovery. 
The costs to the NHS are a 
saving of nearly £300 per 
patient in the modified 
group. 

Overall this study opened 
on time, recruited to target, 
and closed on schedule and 
to budget thanks to great 
teamwork by ACCORD, the Edinburgh 
Clinical Trials Unit and the Children’s 
Clinical Research Facility at the Royal 
Hospital for Sick Children. 

The study will inform an important 
guideline recommendation and 
demonstrates that not only is it safe to 
manage infants with bronchiolitis at 
an oxygen saturation target ≥90%, but 
there may be some benefits that could 
be further explored. The outcome of 
this study gives immediate impact to 
children, parents and healthcare.

Eligible infants with bronchiolitis

Intervention arm 
90% SpO2

Standard care 
94% SpO2

Transfer to ward. Baseline questionnaire 
and data collection

Discharge. Feeding 75% & comfortable 
breathing & oxygen saturation ≥94%

Follow-up at 7, 14, 28 days and 6 months 
post randomisation

End of study

A modified study pulse oximeter

Dr Steven Cunningham, Consultant and Honorary Reader in Paediatric 
Respiratory Medicine, Royal Hospital for Sick Children

Weekly recruitment rates illustrate the 
seasonal nature of bronchiolitis admission. 

Recruitment took place between October 
and March in two consecutive years.
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Turning up the heat – the role of brown fat in humans

The UK has been engulfed by an obesity epidemic, recent statistics now show that nearly one third of adults are obese 
and nearly two-thirds of the population are at least overweight. Obesity-related complications are estimated to cost the 
NHS approximately £6 billion a year, therefore new treatments to combat obesity are urgently required. Several drugs have 
been used to promote weight loss. Sadly none of these medications has proved to be particularly efficacious. However, 
all of these medications act primarily by limiting food intake, while there has been little interest in developing treatments to 
increase energy expenditure.

This has changed recently with the identification of a new type of fat 
in adult humans, called brown fat. Brown fat is essential for survival in 
small mammals such as mice, where its main role is to burn energy 
to generate heat to keep them warm in cold temperatures. The 
use of a technique known as PET scanning has shown us that this 
tissue is also present in humans. In one of our recent studies, healthy 
men were admitted to the RIE Clinical Research Facility and placed 
in a room cooled to 17˚C for 2 hours. These volunteers were given 
a specially labelled form of glucose and we performed a PET/CT 
scan to determine which parts of the body were using this glucose. 
There was substantial glucose taken up by tissues around the neck, 
collarbone and the spine during the cold exposure (Figure 1). However, 
if these scans are done at room temperature (23˚C) no uptake is 
seen in these areas at all showing that this take-up is activated by the 
cold. Furthermore, tissue biopsies obtained from these regions have 
confirmed that this tissue is indeed brown fat and that it contains high 
levels of the unique protein uncoupling protein-1 (which is the reason 
why brown fat helps you burn energy while normal (white) fat is just a 
store of excess calories). Interestingly, people who are overweight or 
obese have less brown fat than those who are of normal weight, which 
suggests that brown fat may play a role in preventing obesity.

We have recently obtained fat tissue from patients undergoing neck 
surgery and used this to show that most of us have the capacity to grow 
new brown fat cells. We are now trying to learn more about how these 
brown fat cells are controlled and to understand how much energy 
this tissue can burn when activated. We hope in the future to develop 
new treatments to activate brown fat to help us burn energy as a novel 
strategy to combat obesity.  

We acknowledge the support of the Clinical Research Facility including 
the Clinical Research Imaging Centre and the Mass Spectrometry Core.

PET-CT scan showing the presence of 
cold-activated brown fat in an adult 

male. Scan is a fused PET-CT image 
with high 18F-fluorodeoxyglucose 
(18FDG) uptake shown in red. The 
majority of 18FDG uptake was by 
brown fat (BF), with some uptake 

seen by the heart (H) and the 
kidneys(K)

Dr Roland Stimson, MRC Clinician Scientist in Endocrinology, University/
BHF Centre for Cardiovascular Science

State-of-the-art PET-CT scanner in 
Clinical Research Imaging Centre

K K

H BF
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Nursing and Clinical Service

CRF Deputy Director: Sharon Cameron – 0131 537 3358 – Sharon.Cameron@nhslothian.scot.nhs.uk 

Specialist research services in Edinburgh’s
Clinical Research Facilities

MHRA Phase I Accreditation

The adult clinical facilities at the WTCRF and RIECRF are accredited under the MHRA Phase I Scheme with re-inspection due 
in the summer of 2015. 

As a non-commercial academic facility embedded within NHS Hospital sites, we are able to offer our local investigators the 
specialist support they require to conduct Phase I and First in Human clinical trials.

Our Phase I Study Review Committee (PISRC) reviews studies and advises investigators on all aspects of safety in the 
design and conduct of their proposed early phase work. The PISRC includes specialists in clinical pharmacology, clinical 
trials statisticians, specialist nurses, a trials pharmacist and clinical academics with experience in running Clinical Trials of 
Investigational Medicinal Products. Trials are reviewed and approved using  a  risk assessment completed by the Principal 
Investigator. This risk assessment document is based on the EMA guidance on mitigating risk*. The requirements set out in the 
approved Phase I risk assessment must be followed by the CRF and clinical teams running the trial.

Ensuring the facility operates to Scheme standards on a day to day basis is the responsibility of our clinical and QA teams. 
Policies and processes relating to the conduct of Clinical Trials apply across the CRF clinical sites, allowing trials to be run on 
either or both of our accredited sites.

* www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500002988.pdf

Nursing and Clinical Team

The CRF clinical services operate across three physical locations (WTCRF, RIECRF and CCRF).

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. 

Our nursing team are trained in Immediate Life Support (ILS) and Good Clinical Practice (GCP) as standard, and hold basic as 
well as advanced clinical competencies including venepuncture, cannulation, and the administration of chemotherapeutic 
and biological agents. Study specific competencies include skin punch biopsies, joint assessment, and flow mediated 
dilatation (FMD) measurement.

The Nursing and Clinical team includes CRF based research nurses, a small community research nurse team capable of 
recruiting and seeing patients in their GP Practice or their own home and critical care research nurses.  The Scottish Diabetes 
Research Network (SDRN) and the Scottish Mental Health Research Network (SMHRN) Nurses are appointed via the CRF.

The CRF has provided GCP and ILS training to a small ‘bank’ of nurses who are now available should a trial require additional 
staff resource. This allows the facility to operate a 24 hour service if required.

Research Nurse Manager: Finny Paterson – 0131 242 7185 – Finny.Paterson@nhslothian.scot.nhs.uk
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Edinburgh CRF Education Programme 

The importance of education and training in the rapidly changing environment of 
clinical research has been recognised from the inception of the Edinburgh CRF.  
Key elements of the work of the Education programme include:

Education Courses/Seminars/Workshops 
The Education Programme delivers over 70 training courses/workshops/seminars 
per year to meet the changing needs of clinical researchers locally and nationally. 
In addition to face-to-face teaching, the programme uses online learning, web 
streaming and videoconferencing technologies.

Clinical Research Training for Scotland (CRTS) 
Representing all the Scottish CRFs, CRTS www.crts.org.uk was set up in 2008 with the 
remit of implementing educational initiatives and infrastructural changes to ensure 
the further development and coordination of clinical research training in Scotland. 

Event Management Service 
The Education team provides an excellent, cost-effective event management service for the healthcare research 
community. The teaching facilities in our seminar room and two meeting rooms were recently upgraded to support face-to 
face and online teaching, videostreaming and paperless meetings.

The UK CRF Education Working Group 
The Education Manager is a member of this group which works to identify best practice from CRFs throughout the UK.  
The group has recently delivered a ‘UKCRF Induction Framework’ designed to help CRFs develop a comprehensive induction 
programme for new starts.

Online MSC Clinical Trials 
In 2013 The Wellcome Trust Clinical Research Facility (WTCRF) in collaboration with the Edinburgh Clinical 
Trials Unit (ECTU) launched a new online distance learning Masters in Clinical Trials. There were 20 
students in the first intake and currently over 30 have signed up for the next session.  The programme is 
suitable for professionals involved in all aspects of Clinical Trials, and graduates of relevant disciplines – 
including medicine, nursing, pharmacy and life sciences. It will provide individuals whatever their role or 
background with the knowledge and skills needed to deliver high quality Clinical Trials.

www.ed.ac.uk/medicine-vet-medicine/msc-clinical-trials

“…..the online discussions were an 
invaluable part of the course….” 

                                 (FC, Edinburgh)

“I have gained so much from 
hearing about different practices 
from around the world…” 

                                  (NL, Canada) “The focus on clinical practice is 
an advantage of this course…..” 

                                     (AH, Greece)

Student Testimonials

Patient and Public Involvement Advisory Service  
A Patient and Public Involvement (PPI) Advisor, Allison Worth, was appointed in 2013 to help 
researchers and patients/members of the public work together to design, conduct, analyse and 
disseminate research. This helps us to meet funding body requirements that researchers include the 
patient perspective in their studies. The CRF now has its own Patient and Public Advisory Group, 
comprising 15 people, to advise us on our research and educational activity. Members of the group 
sit on research steering groups, speak to health professionals and researchers at national and local 
educational events, review grant applications, give advice on patient information leaflets, help 
to write information for our website and co-present with us at conferences. We run training events, 
including ‘A Practical Guide to Patient and Public Involvement in Research’ for researchers and 
‘Everything You Want to Know about Health Research’ for the public.

The PPI Advisor and the CRF nurses have developed a patient experience questionnaire for routine use with people taking 
part in studies in our facilities. Future plans include setting up a Young People’s Advisory Group and developing a module 
on PPI for our MSC in Clinical Trials. Our public engagement work includes advice to a community arts project in an area of 
multiple deprivation, aimed at engaging young people with science. 



page 12

Image Analysis Core

Specialist research services in Edinburgh’s
Clinical Research Facilities

Medical imaging has become a crucial component of 
early phase and exploratory studies in clinical research. 
Our understanding of normal physiological function and 
of disease processes continually improves as a result of 
new discoveries arising from imaging data. New imaging 
analysis techniques allow the identification of biomarkers 
to aid in diagnosis, quantify disease progress and 
treatment response and inform decision making in drug 
discovery. In addition it is increasingly possible to relate 
imaging to genetic  traits in individual and population 
studies. However, without appropriate data acquisition, 
interpretation and analysis, it is not possible to access the 
full potential of imaging data. Local support is available 
via the Image Analysis (IA) Core laboratory of the Clinical 
Research Facility.

The IA Core has experience with a variety of modalities 
including MRI, CT, PET, ultrasound, retinal imaging and 
microscopy. Our aim is to equip researchers with the skills 
necessary to perform image analysis on their own data 
in an appropriate and informed manner. We provide 
training and access to computer workstations with 
specialist software packages. We are also available to 
undertake analysis of data or the development of new 
methods. Our specialist input will enhance any project 
involving imaging data.

Particular highlights from the past year include: 
• 	The IA Core is collaborating with Optos plc in a study 	
	 aiming to discover retinal biomarkers in coronary heart 	
	 disease. The Core  provides study coordination as 	
	 well as the analysis pathway. Over  1000 people have 	
	 undergone retinal imaging in CRIC (Edinburgh) and the 	
	 Clinical Research Centre in Dundee.

• 	IA Core coordinated the first ever analysis of retinal 	
	 images in the UK Biobank - we are one of very few 	
	 teams in the world capable of delivering such analysis 	
	 for such data held in the UK Biobank.

Gavin Robertson (PhD student in IA Core) was 
selected as 1 of 3 winning entries in the British Journal 

of Radiology’s cover competition. May-July 2014.

Imaging research is multi-disciplinary in nature and draws 
together clinicians and academics from diverse fields of 
research.  Our clinical imaging facilities are home to a 
wide range of researchers, image analysts and support 
staff. Clinical academics lead trials and are supported by 
medical physicists, research radiographers and nurses, data 
management experts, image analysis experts, IT support and 
facility administrators.  

The University of Edinburgh continues to be a front-runner 
in the field of medical imaging and the CRF Imaging Core 
is central to this.  The past year has seen the emergence of 
Edinburgh Imaging, an initiative undertaken in collaboration 
with Heriot Watt University.  This has resulted in the initiation 
of a number of ground breaking research projects and 
teaching programs and Edinburgh Imaging is on the way 
to becoming a centre of excellence in medical imaging 
research to rival any other in the world.

Major developments in the last year include

•	 Delivery of an online MSc program containing specific 		
	 imaging themes based on areas of excellence in 		
	 Edinburgh Imaging. Online CPD points are also available.

•	 The relocation of Neuroimaging Sciences to the  
	 Chancellor’s Building on the RIE site, uniting imaging 		
	 researchers from the facilities at the Brain Research 		
	 Imaging Centre (BRIC) and the Clinical Research Imaging 	
	 Centre (CRIC).

Imaging Core

Core Manager: Tom MacGillivray -  
0131 537 3351 / 0131 242 7756 - t.j.macgillivray@ed.ac.uk

Business manager: Duncan Martin –  
0131 465 9566 – duncan.martin@ed.ac.uk
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Genetics Core

Over the last year the Genetics Core passed two 
important milestones: our biobank exceeded 150,000 
samples stored and our genotyping platforms passed 30 
billion genotypes returned. A real strength of the Genetics 
Core is the ability to provide a workflow from sample 
receipt through processing, storage and to analysis, all 
controlled by our Laboratory Information Management 
System.

A running theme of the last year was the 
internationalisation of clinical research with the Genetics 
Core providing assistance to teams from across Europe 
including Croatia, Ireland, Slovakia and Switzerland. In 
addition we also hosted visitors from Denmark, Norway, 
Singapore and South Africa.

Ensuring equipment is updated and fit for purpose is 
always a challenge. This year saw the replacement of 
our 10 year old Beckman Biomek FX robot with the new 
Biomek FXP and we are currently validating new and 
improved protocols. The Ion Proton sequencing platform 
is now bedded-in and we are very satisfied with the 
performance in sequencing gene panels and human 
exomes. We have also been working on a method to 
sequence genome-wide epigenetic DNA modification 
patterns that we are pleased with.

We are always looking at ways of improving and 
expanding the facilities we can offer. Over the next year 
we are planning to expand our RNA portfolio with the 
intention of offering RNA extraction from blood, cells and 
tissue with storage in the biobank and the ability to feed 
in to our microarray and RNA-seq workflows.

If there are any areas that you would like to see 
developed please do get in touch.

Lee Murphy, Genetics Lab manager demonstrates 
the new liquid handling robot to students 

on a Science Insights visit

The aim of the Epidemiology and Statistics Core is to improve 
the methodological quality of clinical research through the 
provision of expert statistical input. The Core is involved in 
studies at all stages from initial design through to analysis and 
dissemination. By encouraging investigators to approach 
the Core at an early stage we support the development of 
the highest quality study designs for submission to regulators, 
ethics committees and grant awarding bodies. We also have 
an educational remit and run a popular ‘Introduction to 
Statistics for Clinical Research’ course.

The Core has contributed to a substantial list of publications 
enhancing the profile of the CRF beyond the local setting. 
Some highlights of recent work of the Core statisticians 
include:

Clots in Legs Or sTockings after Stroke (CLOTS):  
A suite of three trials investigating Deep Vein Thrombosis 
(DVT) prevention in patients following stroke. With the third 
trial - examining the effectiveness of Intermittent Pneumatic 
Compression (IPC) - completed recently, we were able to 
establish that IPC is an effective method of reducing the risk 
of DVT and possibly improving survival in a wide variety of 
patients who are immobile after stroke.

Epidemiology and Statistics Core

Core Manager: Lee Murphy -  
0131 537 3370 - lee.murphy@ed.ac.uk

Core Manager: Cat Graham -  
0131 537 3350 - c.graham@ed.ac.uk

Results from the CLOTS study featured on the 
front cover of The Lancet in August 2013: vol 

382, number 9891, pp516-24 copyright Elsevier
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Mass Spectrometry Core

Information Technology (IT)

The IT team specialises in developing small and large scale web 
and Windows based solutions for the CRF and clients within the 
UK and abroad. Some key examples are:

•	 CRFManager® – a comprehensive facility management tool 	
	 used by over 30 sites across the UK and Ireland. Within the last  
	 year we have started to offer hosting and are now in a 		
	 position to hold patient demographics on behalf of other 	
	 sites if they require this service. 
	 www.crfmanager.com

•	 Course Manager – a course administration system that 		
	 has contributed to the success of our Education Programme. 	
	 Associated with this is the Clinical Research Training Scotland 	
	 (CRTS) website, used across Scotland to publicise clinical 	
	 research related courses and events. 

•	 NRS Finance System – this CSO funded national database 	
	 supports the collection of pre-award study data for R & D 	
	 departments.

•	 Accord Trial Recruitment System – developed in collaboration with the NHS Lothian R & D department, this website 	
	 captures study and recruitment data directly from investigators for approval by R & D data managers and subsequent 	
	 export to NIHR and CSO.

Programme Director: Elizabeth McDowell – 0131 537 3353 - elizabeth.mcdowell@ed.ac.uk

Specialist research services in Edinburgh’s
Clinical Research Facilities

A wide range of research projects have been supported by the Mass 
Spectrometry Core during the last year, covering basic and clinical studies in the 
fields of drug discovery, hepatology, oncology, toxicology and steroid hormone 
action. These projects represent investigators from across the University of 
Edinburgh College of Medicine and Veterinary Medicine and NHS Lothian. 

Within the laboratory we continue to improve sample throughput, by the use of 
Ultra-high performance liquid chromatography and also the use of online sample 
preparation using the Turboflow system. Metabolite identification is now offered 
as routine analysis using our QTrap mass spectrometer. The work of the Core has 
been well received locally, nationally and internationally. 

We continue to support post-graduate students in their development of skills in 
the field of Analytical Chemistry and, due to our unique facilities in Scotland, are 
hosting regular secondments for the University of Strathclyde, MSc programme in 
Pharmaceutical Analysis.

Rohini Puranika MSc student in 
Pharmaceutical Analysis at the 

University of Strathclyde, carrying out 
her practical dissertation under the 

supervision of Core Manager, 
Dr Natalie Homer

Core Manager: Natalie Homer – 0131 242 9333 – n.z.m.homer@ed.ac.uk
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Hitting the headlines

APEX: Integrated studies of acclimatisation 
and high altitude pathologies

www.bbc.co.uk/news/uk-scotland-
edinburgh-east-fife-26786483

The role of fibrosis in aortic stenosis

www.bbc.co.uk/news/health-24852984

UVA Induced Effects on Forearm Blood Flow 

http://well.blogs.nytimes.
com/2014/01/23/sunshine-

may-benefit-blood-pressure/?_
php=true&_type=blogs&_r=0

Pollution studies

www.bbc.co.uk/news/uk-
scotland-26595625

Edinburgh Type 2 Diabetes study

www.worldhealth.net/news/vascular-
status-predicts-cognitive-decline/

Stratifying Resilience and Depression 
Longitudinally STRADL

http://news.stv.tv/scotland/274887-
new-47m-funding-for-research-into-

causes-of-clinical-depression/

www.bbc.co.uk/programmes/p0211mth

Lothian Birth Cohort (LBC)

CRF studies featured in the media
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Selected key publications from Edinburgh’s 
Clinical Research Facilities

Monocyte depletion in Acute 
Lung Injury

Barr LC et al.  
A randomized controlled trial of 
peripheral blood mononuclear cell 
depletion in experimental human 
lung inflammation 
American journal of respiratory and 
critical care medicine. 2013 Aug 
15;188(4):449-55. PubMed PMID: 
23627345. Epub 2013/05/01.eng.

Acute lung injury (ALI) occurs in 
approximately 200,000 patients per 
annum in the United States, and is 
associated with mortality rates of 
around 30%. Neutrophils are thought 
to be central to the pathogenesis 
of ALI, however roles for other cell 
types in pathogenesis are increasingly 
recognized. In this double-blind, 
randomized, placebo-controlled trial 
investigators tested the hypothesis 
that depletion of circulating blood 
monocytes would attenuate early 
lipopolysaccharide-induced  (LPS) 
inflammation in healthy human 
subjects.

A total of 30 healthy volunteers inhaled 
LPS at baseline, and were randomized 
to receive active mononuclear cell 
depletion by leukapheresis, or sham 
leukapheresis, in a double-blind fashion 
(15 per group). Serial blood counts 
were measured, bronchoalveolar 
lavage (BAL) was performed at 9 hours, 
and 18F-fluorodeoxyglucose positron 
emission tomography at 24 hours. The 
primary endpoint was the increment 
in circulating neutrophils at 8 hours.
Inhalation of LPS induced neutrophilia 
and an up-regulation of inflammatory 
mediators in the blood and lungs of 
all volunteers. There was no significant 
difference between the depletion and 
sham groups in the mean increment 
in blood neutrophil count at 8 hours, 
nor in any of the secondary outcome 
measures. No serious adverse events 
occurred, and no symptoms were 
significantly different between the 
groups.

The findings do not support a role for 
circulating human monocytes in the 
early recruitment of neutrophils during 
LPS-mediated acute lung inflammation 
in humans. 

This innovative, complex and highly 
invasive experimental medicine 
study involved overnight stays for trial 
participants. It was conducted with the 
support of the RIECRF Nursing & Clinical 
Team and Imaging Cores of the CRF.

SNAP

Bateman DN et al (2014) 
Reduction of adverse effects from 
intravenous acetylcysteine treatment 
for paracetamol poisoning: a 
randomised controlled trial
Lancet. 2014 Feb 22;383(9918):697-
704. 

Paracetamol poisoning is a 
worldwide problem, routinely treated 
with a standard regime of intravenous 
acetylcysteine. This regime is complex 
and often results in adverse effects 
including anaphylactoid reactions 
requiring adjustment or interruption 
of the standard 24-hour treatment 
regime. 

This collaborative study across 3 UK 
centres aimed to establish if adverse 
effects could be reduced using a 
shorter (12-h) acetylcysteine infusion 
regime or antiemetic treatment or 
both. A total of 222 patients were 
randomised across all centres. 
Results indicate a 12-hour modified 
regime resulted in less vomiting, 
fewer anaphylactoid reactions 
and reduced need for treatment 
interruptions. Further work is required 
to establish the clinical efficacy of the 
12-hour regime. 

RIECRF N&C team supported 
sample processing for participant 
samples, including CRF Project 
Assistant support for the SNAP sample 
database. Our Mass Spectrometry 
Core has also developed a specific 
assay for the research team to allow 
further analysis of paracetamol 
metabolism. 

For further information see page 6.

Genetics in coronary heart 
disease

Bolton JL et al
Improvement in prediction of 
coronary heart disease risk over 
conventional risk factors using SNPs 
identified in genome-wide association 
studies
PLoS One. 2013;8(2):e57310. Epub 
2013 Feb 27.

This study aimed to establish whether 
genetic analysis techniques might 
assist in the quantification of risk 
of Coronary Heart Disease (CHD) 
thereby improving the predictive 
power of current methods. A more 
personalised evaluation of risk might 
in turn allow individuals to benefit from 
targeted interventions, potentially 
reducing the risk of developing CHD.

SNPs identified from meta-analyses 
of GWAS of CHD were tested in 840 
men and women aged 55-75 from the 
Edinburgh Artery Study, a prospective, 
population-based study with 15 years 
of follow-up. Cox proportional hazards 
models were used to evaluate the 
addition of SNPs to conventional 
risk factors in prediction of CHD risk. 
Model performance was assessed 
by changes in discrimination and net 
reclassification improvement (NRI).

There were significant improvements 
with addition of 27 SNPs to 
conventional risk factors for prediction 
of CHD (NRI of 54%, P<0.001; C-index 
0.671 to 0.740, P = 0.001), as well as 
MI or coronary intervention, (NRI of 
44%, P<0.001; C-index 0.717 to 0.750, 
P = 0.256). ROC curves showed that 
addition of SNPs better improved 
discrimination when the sensitivity 
of conventional risk factors was 
low for prediction of MI or coronary 
intervention.

There was significant improvement in 
risk prediction of CHD over 15 years 
when SNPs identified from GWAS 
were added to conventional risk 
factors. This effect may be particularly 
useful for identifying individuals with 
a low prognostic index who are in 
fact at greater risk of disease than is 
indicated by conventional risk factors 
alone.

Inhalation of lipopolysaccharide to 
induce lung inflammation
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Novel drug treatment in 
cachexia

Greig CA et al.  
Phase I/II trial of formoterol fumarate 
combined with megestrol acetate in 
cachectic patients with advanced 
malignancy 
Supportive care in cancer 2014 
May; 22(5):1269-75. PubMed PMID: 
24389826. Epub 2014/01/07

Cancer cachexia is a multifactorial 
syndrome characterized by an 
ongoing loss of skeletal muscle 
mass. Patients become cachectic 
as a result of reduced food intake 
(secondary to anorexia), abnormal 
metabolism, or most commonly, a 
variable combination of the two. 
The aim of this Phase I study was 
to test the safety, tolerability and 
efficacy of a novel combination of 
an anabolic β2-agonist (formorterol) 
and an appetite stimulant (megestrol 
acetate) in patients with cancer 
cachexia.

Thirteen patients with advanced 
malignancy and involuntary weight 
loss received oral formoterol (80 μg/
day) and megestrol acetate (480 
mg/day) for up to 8 weeks. Muscle 
size and function, physical activity 
and quality of life were measured 
at baseline and at 8 weeks. A major 
response was defined as an increase 
in muscle size ≥ 4 % or function ≥ 10 %.

Six patients withdrew early, reflecting 
the frail, co-morbid population. 
Six out of seven (86 %) patients 
completing the course achieved a 
major response for muscle size and/
or function. In the six responders, 
mean quadriceps volume increased 
significantly. There was a trend 
towards an increase in quadriceps 
and handgrip strength. The ‘lack of 
appetite’ symptom score declined 
markedly indicating improvement. 
Adverse reactions were few.

In this frail cohort, an 8-week course 
of megestrol and formoterol in 
combination was safe and well 
tolerated. Muscle mass and/
or function were improved to a 
clinically significant extent in most 
patients completing the course. This 
combination regimen warrants further 
investigation in larger, randomized 
trials.

Novel imaging of unstable 
Atherosclerotic Coronary 
Plaque

Joshi NV et al. 
18F-fluoride positron emission 
tomography for identification of 
ruptured and high-risk coronary 
atherosclerotic plaques: a 
prospective clinical trial
Lancet Feb 22; 383(9918):705-13. 

Coronary atherosclerotic plaque 
rupture is the principal cause of 
myocardial infarction. Predicting 
rupture is difficult as most plaques 
cannot be identified by cardiac 
stress tests or coronary angiography. 
Plaques have certain characteristics 
which could be targeted by modern 
imaging techniques. 

In a CSO-funded project, a 
combination of Positive Emission 
Tomography (PET) and Computerised 
Tomography (CT) was used to bring 
together functional and anatomical 
imaging with two radioactive tracers 
(18F-FDG and 18F-Fluoride). The study 
demonstrated that the uptake of 
18F-Fluoride could identify ruptured 
and high-risk atherosclerotic plaques 
in patients with coronary and carotid 
artery disease. 

Support from the CRF involved 
multiple Cores including Imaging in 
the Clinical Research Imaging Centre 
(CRIC). Image Analysis support 
included access to workstations and 
background advice. The RIECRF 
Nursing and Clinical team handled 
and processed biomarker samples.

Cardiovascular effects of 
SRT2104 

Venkatasubramanian SI et al.
Cardiovascular effects of a novel 
SIRT1 activator, SRT2104, in otherwise 
healthy cigarette smokers
J Am Heart Assoc.2013 Jun 
14;2(3):e000042. doi: 10.1161/
JAHA.113.000042.

Smoking tobacco remains one 
of the most important risk factors 
for coronary heart disease and 
myocardial infarction. It is associated 
with both accelerated atherosclerosis 
and a propensity for acute coronary 
thrombosis, mediated through a 
variety of mechanisms including 
alterations in vascular, endothelial, 
fibrinolytic, and platelet function. These 
effects have been associated with 
reduced SIRT 1 levels.The investigators 
hypothesised that SIRT1 activation 
could improve the cardiovascular 
risk profile and reverse or improve the 
vascular and endothelial dysfunction 
associated with cigarette smoking.

In this Phase I study twenty-four 
otherwise healthy cigarette smokers 
participated in a randomized 
double-blind, placebo-controlled 
crossover trial and received 28 
days of oral SRT2104 (2.0 g/day) or 
matched placebo. Plasma SRT2104 
concentrations, serum lipid profile, 
plasma fibrinolytic factors, and markers 
of platelet and monocyte activation 
were measured at baseline and at 
the end of each treatment period 
together with an assessment of 
forearm blood flow during intra-arterial 
bradykinin, acetylcholine, and sodium 
nitroprusside infusions. Compared with 
placebo, serum lipid profile improved 
during SRT2104 administration, with 
reductions in serum total cholesterol, 
low-density lipoprotein cholesterol, 
and triglyceride concentrations. 
All vasodilators produced a dose-
dependent increase in blood flow 
that was similar during each treatment 
period. No significant differences in 
fibrinolytic or blood flow parameters 
were observed between placebo and 
SRT2014.

SRT2104 appears to be safe and 
well tolerated and associated with 
an improved lipid profile without 
demonstrable differences in vascular 
or platelet function in otherwise 
healthy cigarette smokers.

This trial, which involved invasive 
intra-arterial infusions and many visits, 
was supported by the RIECRF Nursing 
Clinical team.

Phase I trials
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Edinburgh’s Clinical Research Facilities - internal organisation  
and external relationships
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Edinburgh’s Clinical Research Facilities - Key Contacts

Directors
Professor David Newby	
Professor Peter Hayes

Deputy Director
Sharon Cameron 
sharon.cameron@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

Study Information Manager	
Fiona White	
f.white@ed.ac.uk
0131 537 3359

Administration Manager	
Elspeth Currie	
e.currie@ed.ac.uk
0131 537 3357 
		
Wellcome Trust CRF		
Western General Hospital
Crewe Road South
Edinburgh EH4 2XU	
Reception: 0131 537 2591
Fax: 0131 537 3361

Lead Research  Nurse	
Gerry Cummings	
geraldine.cummings@nhslothian.scot.
nhs.uk   
0131 537 3388
		
RIE CRF	
51 Little France Crescent
Edinburgh
EH16 4SA	
Reception: 0131 242 7183
Fax: 0131 242 7184

Lead Research Nurse	
Heather Spence	
Heather.spence@nhslothian.scot.nhs.uk
0131 242 7186
		
Children’s CRF
Royal Hospital for Sick Children 
Sciennes Road
Edinburgh EH9 1LF 	

Lead Paediatric Research Nurse	
Kay Riding	
kay.riding@nhslothian.scot.nhs.uk
0131 536 0808
Fax: 0131 536 0817

Education Programme		
Programme Manager: Michelle Evans	
michelle.evans@ed.ac.uk
0131 537 3326
		
IT Programme		
Programme Manager: Elizabeth McDowell	
elizabeth.mcdowell@ed.ac.uk
0131 537 3353

CORES		
Epidemiology and Statistics		
Core Director: Sarah Wild	
Associate Core Director: Steff Lewis	
Core Manager: Cat Graham	
c.graham@ed.ac.uk
0131 537 3350
		
Genetics		
Core Director: Professor David Porteous	
Associate Core Director: Shona Kerr	
Core Manager: Lee Murphy	
lee.murphy@ed.ac.uk
0131 537 3370
		
Image Analysis		
Core Director: Professor Ian Marshall	
Core Manager: Tom MacGillivray	
t.j.macgillivray@ed.ac.uk 
0131 537 3351 / 0131 242 7756
	
Mass Spectrometry		
Core Director: Dr Ruth Andrew	
Associate Core Director: 
Professor Brian Walker	
Core Manager: Natalie Homer	
n.z.m.homer@ed.ac.uk
0131 242 9333

Imaging
Business Manager: Duncan Martin 
duncan.martin@ed.ac.uk 
0131 465 9566 
www.edinburghimaging.ed.ac.uk 

Research Imaging Centres		
Brain Research Imaging Centre (BRIC) 
Director: Professor Joanna Wardlaw 
Tel: 0131 537 3286 Fax: 0131 537 2661 
www.bric.ed.ac.uk

Clinical Research Imaging Centre (CRIC) 
Queen’s Medical Research Institute 
Directors: 	Professor Edwin van Beek  
	 Professor David Newby 
Tel: 0131 242 7767 Fax: 0131 242 7773 
www.cric.ed.ac.uk
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Wellcome Trust Clinical Research Facility
North Corridor
Western General Hospital
Crewe Road South
Edinburgh
EH4 2XU

Tel:  0131 537 2591
Fax: 0131 537 3361

RIE Clinical Research Facility
Royal Infirmary of Edinburgh
51 Little France Crescent
Edinburgh
EH16 4SA

Tel:  0131 242 7183
Fax: 0131 242 7184

Children’s Clinical Research Facility
Royal Hospital for Sick Children
Sciennes Road
Edinburgh
EH9 1LF

Tel:  0131 536 0808
Fax: 0131 536 0817

Key Contacts:

Director: Professor David Newby
Tel: 0131 242 6422
E-mail: d.e.newby@ed.ac.uk

Deputy Director: Sharon Cameron
Tel: 0131 537 3358 
E-mail: Sharon.cameron@nhslothian.scot.nhs.uk

Website:

www.wtcrf.ed.ac.uk
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