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FOREWORD

Professor Steve Bain
Director Diabetes Research Unit Cymru
In Wales, the prevalence of diabetes is now
over 7% of the population and diabetes
accounts for more than 10% of NHS spend.
With rising levels of obesity, in the setting of
an ageing population and an increasing ethnic
minority, these figures are set to rise
dramatically over coming years. Research into
ways of both preventing and coping with the
diabetes epidemic is, therefore, a priority in
all developed countries.
Funded by Health and Care Research Wales,
the Diabetes Research Unit Cymru aims to
address this issue. The Unit was established in
April 2015 and this report describes some of
the research and engagement activities
carried out during its inaugural year. These
activities have been carried out across Wales
and would not have been possible without the
support of doctors, nurses and other health
professions involved in diabetes care. They,
along with academic researchers and
companies developing new treatments and
technologies for the prevention and

management of diabetes, are helping to
create the research infrastructure to facilitate
the full potential of diabetes research activity
across Wales. We are extremely grateful to all
of them for their support in helping with the
research that will bring benefit to people with
diabetes.
I hope you enjoy the report and look forward
to reporting our activities in future years.

Professor Steve Bain
Director of Diabetes Research Unit Cymru
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INTRODUCTION
Mission
The mission of the Diabetes Research Unit
Cymru (DRU Cymru) is to undertake and
support
a comprehensive,
integrated
translational research programme in diabetes
in order to advance the development and
implementation of therapeutic strategies for
prevention, treatment and self-management
of diabetes.
In order to carry out this mission Health and
Care Research Wales have pledged funding of
up to £1,500,000 over a 3 year period.






Work Package
Although
we workLeads:
on all aspects of diabetes
Our specific areas of interest have been
divided into eight individual work packages:


Strategic Aims:



Our strategic aims are:















Development and support of Clinical
Research Portfolio studies
Grant capture
Public involvement and engagement
activities
Knowledge mobilisation
Development of social care research
Industry collaboration
Capacity building
Continued development of the central
accredited laboratory

Key Project Partners:





Swansea University (Host organisation)
Cardiff University
NHS Health Boards across Wales
Patients and members of the Public

3rd Sector (DUK Cymru / JDRF)
Diabetic Retinopathy Screening Service
Wales (DRSSW)
Industry (Mediwales / Pharma)
Welsh Institute of Metabolic and Obesity
Surgery (WiMOS)







Diabetic Retinopathy:
Prof David Owens (Swansea)
Exercise and Lifestyle:
Dr Richard Bracken (Swansea)
Immunity and Type 1 Diabetes:
Prof Colin Dayan (Cardiff)
Prediabetes, Obesity & Metabolic
Surgery:
Prof Jeff Stephens (Swansea)
Paediatric Diabetes:
Prof John Gregory (Cardiff)
Psychological & Social Aspects of
Diabetes:
Prof John Harvey (Bangor)
New Therapies and Devices:
Dr Sam Rice (Llanelli)
Accredited Central Laboratory:
Prof Steve Luzio (Swansea)

These work packages are not exclusive and
there is a great deal of collaboration and
cross-working.

5

WORK PACKAGES
Diabetic Retinopathy
Lead: Prof D R Owens

Aim: The aim is to build on previously
successful research, establish international
collaborations, and influence development of
diabetes retinopathy screening services.
For the past year work has concentrated on
building collaborations with the Diabetic
Retinopathy Screening Service for Wales.
Previous work has included assessing the
optimal screening interval for people without
diabetic retinopathy. This work continues due
to a successful Wellcome Trust ISSF
population pilot funding award. The project
will examine the effects of changing screening
frequencies for people with type 1 and type 2
diabetes who have background diabetic
retinopathy. Work has also linked diabetic
retinopathy
outcomes
with
diabetes
management information and the first results
are due to be reported at the American
Diabetes Association Conference in New
Orleans in June 2016. Both statistical and
health economic analysis have been
conducted to examine the safest and most
cost effective screening interval strategies for
people with type 1 and type 2 diabetes. These
findings will need to be taken into
consideration for future policy decisions
regarding the frequency of DR screening.

International collaborations have been
recently established with Prof Herzel Gerstein
(Canada), Prof Peter Boyle (France) and Prof
Benny Zee (Hong Kong).
These three
collaborations revolve around the use of
retinal images in screening for diabetic
retinopathy and predicting the risk of macrovascular disease in people with diabetes. The
first results from these collaborations were
presented at the International Diabetes
Federation conference in Vancouver in
December 2015. The development of image
analysis tools to measure retinal changes
could lead to the development of risk engines
to identify those at high risk of vascular
disease requiring further assessment and
management.

Key Statistics
Case Study

Grant Applications: 6
Publications: 2

Exercise Physiology and Lifestyle
Lead: Dr R Bracken

Aim: To research physical activity and
nutrition in improving functional capacity and
metabolism in diabetes and obesity.
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The work package has been successful in
attaining grants to enhance the work of the
Unit most notably from Knowledge Economy
Skills Scholarships (KESS) an EU-Welsh
Government-Swansea University initiative.
One grant is to explore dairy food and another
to explore the impact of diet alterations in
pre-surgical strategies of bariatric patients. In
the area of type 1 diabetes the group has
explored the confidence of healthcare
professionals to prescribe exercise around
type 1 diabetes from a successful social
sciences grant. The group is also in the
process of carrying out a study looking at the
impact of insulin and carbohydrate
manipulations around exercise funded via a
grant from Novo Nordisk. The group has also
been awarded a scholarship with Swansea
University for a PhD student starting in
September.

The work package has been instrumental in
the formation of a multi-national Exercise and
Physical Activity Study Group as part of the
European Association for the Study of
Diabetes. The inaugural meeting will be in
September 2016 in Munich and Dr Bracken is
Vice Chair of the group.
Key Statistics
Grant Applications: 4
Publications: 8

Immunity and Type 1 Diabetes
Lead: Prof Colin Dayan

Aim: To lead on clinical trials in diabetes
immunotherapy across the UK
This work package has been working, in
collaboration with Prof Mark Peakman at
King’s College London, to develop a “diabetes
vaccine” to slow or halt the autoimmune
process that destroys the insulin making cells
in type 1 diabetes. With recent funding from
Diabetes UK, the work package is leading on
strategic development of a portfolio of
immunotherapy trials and mechanistic studies
to preserve beta cell function in children and
adults with new-onset diabetes. A network
has been established to identify adults with
newly-diagnosed type 1 diabetes and enrol
them in research protocols. A particular
interest is in approaches which maximise the
potential of antigen delivery into the skin to
generate tolerance. Techniques currently in
development include the use of topical “preconditioning” agents, hollow and solid
microneedles and gold nanoparticles.
The work package has also collaborated in
clinical studies in diabetes including pancreas
imaging, whole pancreas transplantation, and
the use of whole community data linkage
across
Wales
(Secure
Anonymised
Information Linkage; SAIL) to study outcomes
in type 1 diabetes.
Key Statistics
Grant Applications: 1
Publications: 4
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Prediabetes, Obesity & Metabolic
Surgery
Lead: Prof J Stephens

Aims: To examine (i) basic adipose biology, (ii)
the effects of bariatric surgery on metabolic
outcomes, and (iii) The clinical and
biochemical predictors of the risk of type 2
diabetes.
The work over the past year has built on
relationships with the Welsh Institute of
Metabolic and Obesity Surgery and has
resulted in several publications relating to
adipose biology, metabolic outcomes from
bariatric surgery and in the work with the
exercise work package to examine diabetes
risk prediction in the workplace and
community.
There
have
also
been
presentations at the British Obesity Metabolic
Surgical Society Meeting, Diabetes UK Annual
Professional Conference and the Welsh
Endocrine and Diabetes Society Annual
Meeting.
Key Statistics
Grant Applications: 3
Publications: 6

Paediatric Diabetes
Lead: Prof John Gregory

Aim: To examine interventions in Type 1
Diabetes, examine psychological support for
children and their families, investigate the
impact of childhood-onset diabetes on
educational outcomes, long-term health
outcomes and monitoring adverse effects of
medication.
Much of the work this year has involved using
the Brecon Cohort database which is a
database containing information on over 97%
(n=4200) of all children diagnosed with type 1
diabetes in Wales since 1995. We recently
used the Secure Anonymised Information
Linkage (SAIL) database managed by Swansea
University to link this cohort anonymously to
multiple Welsh national health databases to
show that those diagnosed in childhood with
type 1 diabetes were at 480% increased risk
of hospital admission compared to children
without diabetes. Further analysis, funded by
a MRC Fellowship grant, will look into
understanding the complex dynamics
between childhood health in children with
diabetes and educational outcomes. With the
help of a successful Wellcome Trust ISSF
population pilot funding award, it is now
planned to enrich our unique clinical dataset
of children diagnosed with type 1 diabetes
with biological data obtained from blood and
urine samples. A feasibility study of
approximately 200 children/young adults will
determine the optimal approach and
information gained from this feasibility study
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will form the basis of a future major grant
application to complete the cohort.
A grant has also been obtained from the
NovoNordisk Research Foundation to
investigate the early symptoms of type 1
diabetes in childhood as it presents to Primary
Care, to see if earlier diagnosis could be
made.
Key Statistics
Grant Applications: 4
Publications: 3

elsewhere) not increased in Wales since 2000.
There does appear to be substantial excess
mortality in these young patients before age
30.
Working with the Diabetic Retinopathy work
package we have developed a research
proposal to determine the age at which
screening for retinopathy should start.
Patients’ views and the influence of screening
on self-care behaviour will be assessed. The
group has also been involved in grant
applications to develop education packages in
relation to the proposed changes in the
screening interval for diabetic retinopathy.
Key Statistics

Psychological & Social Aspects of
Diabetes Lead: Prof J Harvey

Grant Applications: 5

Lead: Prof D R Owens
Publications: 1

New Therapies and Devices
Lead: Dr Sam Rice

Aim: To develop opportunities to incorporate
the psychological and social aspects of living
with diabetes
A major focus of this work package has been
on the psychosocial factors, particularly
health beliefs, that influence patients’ own
self-care. The group has also worked on
diabetic
complications
(retinopathy,
nephropathy and neuropathy) focussing on
screening and prevention. Work on childhood
onset diabetes has been undertaken with the
‘Brecon Group’ (Welsh paediatricians with an
interest in diabetes). The paediatricians have
a register of their own cases such that it has
been possible to show that the incidence of
childhood onset type 1 diabetes has (unlike

Aims: To work with novel therapies and
devices for diabetes.
In the last 12 months we have continued to
expand our pharmaceutical company
sponsored clinical trial portfolio. This includes
studies on new medications, new indications
for currently available medications and
medications in patients with diabetes who
have kidney disease. We have also been
involved in studies evaluating new types of
insulin delivery devices and glucose monitors.
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Some highlights from our in-house studies
include the work undertaken by Professor
Dayan’s group in Cardiff looking at novel
immune therapies in type 1 diabetes and our
projects with diabetes education programmes
that have been so successful that funding has
been secured to make elements of the work
available as a national service.
Key Statistics
Studies Open: 44

During the last year Welsh, UK and European
wide research institutions and companies
have benefitted from the services of the
laboratory. Support has been given to more
than 25 clinical studies, ranging from shortterm, single centre studies to large multicentre studies where the laboratory has
played a key role in delivering support and
results. These studies have included small
academic research projects, pharmaceutical
industry led clinical trials, assay development
and validation, and clinical device testing and
validation.

Publications: 7
A number of studies supported by the
laboratory have received wide press coverage,
including BBC news.

Central Laboratory
Lead: Prof Steve Luzio

Aim: To provide a laboratory service that
supports clinical trials and device/diagnostics
development.
The Diabetes Research Unit Cymru Laboratory
(DRU Cymru Lab) is an internationally
recognised, Good Clinical Laboratory Practice
accredited central laboratory for assay of
clinical samples from local, national and
international clinical studies.

Key Statistics
Grant Applications: 13
Publications: 6
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KEY ACHIEVEMENTS

Making an Impact
Diabetic Retinopathy: Change of Practice
Annual screening for diabetic retinopathy is
recommended based on a consensus of
expert opinions1. Recent work from Prof David
Owens and Dr Rebecca Thomas in conjunction
with the Diabetic Retinopathy Screening
Service Wales has shown that people without
diabetic retinopathy (especially those with a
short duration of diabetes, good glycaemic
and blood pressure control) are at low risk of
developing
sight-threatening
diabetic
retinopathy and therefore would be safe to
have their screening intervals extended from
annual to every two years2. This evidence has
now been examined by the National
Screening Committee, and eye screening
every two years has been recommended for
those persons considered to be at low risk3.
1.

2.

3.

The National Screening Committee. National screening
programme for sight-threatening diabetic retinopathy: Fact
sheet on Quality Assurance. 2000
Thomas RL, et al. Incidence of Diabetic Retinopathy in
people with type 2 diabetes mellitus attending the Diabetic
Retinopathy Screening Service for Wales: retrospective
analysis. British Medical Journal 2012; 344:e874
UK National Screening Committee. UK NSC Diabetic
Retinopathy Recommendation. 2016

Blood Glucose Monitoring: Providing New
Evidence
The value of self-monitoring of blood glucose
in persons with type 2 diabetes who are not
treated with insulin continues to be a
contentious topic as previous studies have
provided inconsistent evidence as to the
benefits. We are carrying out a multi-centre,
randomised controlled trial of structured self-

monitoring of blood glucose in a population of
poorly controlled, non-insulin treated type 2
diabetes. The first results from this study
should be available towards the end of 2016
and have the potential to influence future
clinical guidelines about the usefulness of selfmonitoring in this patient group.
Clinical Trials: Centres of Excellence
DRU Cymru (and its predecessor Diabetes
Research Network Wales) has contributed
investigators at a local, national and
international level to numerous clinical trials
relating to diabetes therapies in collaboration
with
major
diabetes
pharmaceutical
companies (e.g. Novo Nordisk, Lilly, Astra
Zeneca,
Boehringer-Ingelheim,
Takeda,
Sanofi). These therapies have been translated
into routine clinical use within the UK and
worldwide and are now part of the standard
treatment
guidelines
for
diabetes
management (e.g. NICE guidance). The work
has been published and resulted in improved
patient care and diabetes therapy options for
people with diabetes.
Diabetes Research Unit Cymru: Laboratory of
Choice
The analysis of insulin for a number of large
European-wide ‘artificial pancreas’ studies has
led to the DRU Cymru Laboratory being
acknowledged in a number of prestigious
journals (Diabetes Care, Lancet Diabetes and
Endocrinology and New England Journal of
Medicine) over the past year, and the
laboratory has recently been selected as the
central laboratory for a further UK-wide
multicentre study on the ‘artificial pancreas’.
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Public Involvement
A key objective for the Unit is to involve
members of the public in all aspects of our
work so that they can help broaden our
knowledge and experience of the issues faced
by those living with diabetes and can also help
decide our research priorities.
In September 2015 we advertised for
volunteers to work with us as public
contributors. The advert was publicised via
the Involving People Network, Diabetes UK,
Health and Care Research Wales and our own
website. The call for volunteers was also
shared via Twitter. As part of our launch day
members of the public who were interested in
being involved were invited to meet with the
team and visit the lab facility. Following the
visit eight members of the public were
appointed to work with us as Public
Contributors, two of whom have joined our
Executive Group. A further two are working
with Prof Dayan as part of the Immunity and
Type 1 Diabetes work package.
Public Reference Panel
The eight public contributors have formed our
Public Reference Panel which has been
established to provide a lay opinion and
advice and support to researchers. During the
first year we have had our inaugural meeting,
which focused on the work of the Diabetic
Retinopathy work package and agreed a Code
of Conduct, Role Description and Terms of
Reference. The panel meet quarterly and can
also provide reviews for researchers in
between meetings. All eight members
reviewed a recent grant proposal led by the
Diabetic Retinopathy work package.
Our public contributor involvement has been
essential in providing an insight into what it is
like living with Diabetes. It provides another

perspective on the work we do and helps to
prioritise issues important to those with
Diabetes. We plan to further expand the
Public Reference panel.

Reference panel meeting 26th February 2016

Public and Professional Engagement
Unit Launch
The DRU Cymru launch event was held on 14
November 2015 to coincide with World
Diabetes Day. The launch was publicised
locally which raised media interest and
resulted in the BBC filming an interview with
Prof Steve Bain in the DRU Cymru Lab. The
story appeared on BBC Wales today which will
have been seen by around 300,000 people.

Launch Event 14th November 2015
Events and Outreach Activities
DRU Cymru has been promoted at events
throughout the year and publicity material
has been distributed at events such as: the
Children and Young People’s Wales Diabetes
Network Study Day (23 Sept 2015), Diabetes
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UK Living with Diabetes Day (29 Sept 2015),
Clinical Update in Diabetes Day (23 Nov 2015),
Welsh Exercise Medicine Symposium (30 Jan
2016), Diabetes UK Annual Professional
Conference (4 Mar 2016). Members of the
team also attended the Health and Care
Research Wales Involving People Annual
Conference in February 2016 with an
interactive stand with engagement activities.








3rd World Congress on Interventional
Therapies in Diabetes and 2nd Diabetes
Surgery Summit, London (28 - 30 Sept
2015)
International Diabetes Federation 23rd
World Diabetes Congress, Vancouver,
Canada (30 Nov - 4 Dec 2015)
Diabetes UK Professional Conference,
Glasgow (2 – 4 Mar 2016)
Biomedical Basis of Elite Performance,
Nottingham (6 Mar 2016)

Engagement Stand at Involving People Annual
Conference 2nd February 2016
One of the activities involved a research
prioritisation exercise where conference
attendees were asked to prioritise their top 3
research questions from a list of 7. The top 3
were:
 What makes self-management of
diabetes successful for some people and
not others?
 What is the most effective method of
engaging people in diabetes education?
 What needs to happen for people to take
up the health benefits of exercise?
Conference Presentations
Members of the Unit have presented research
at the following National and International
conferences:
 American Diabetes Association, Boston (5
– 9 June 2015)
 European Association for the Study of
Diabetes (EASD), Stockholm, Sweden (14
- 18 Sept 2015)
 British Obesity and Metabolic Surgery
Society (28 Sept 2015)

Media
Website (www.diabeteswales.org)
The DRU Cymru website developed at the
beginning of the year, receives interest from
the UK and Internationally with people from
64 countries visiting the site. The website
receives on average 45% new visitors each
month with 55% returning users to the site.
Twitter (@DRUCymru)
The Unit Twitter page continues to grow. This
was a new venture for the Unit and we are
pleased to see it developing.
Press Coverage
27 October 2015: There was an article on the
BBC News website about a study on a
continuous implanted glucose sensor which is
being carried out in Swansea.
14 November 2015: The launch of the
Diabetes Research Unit Cymru featured on
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BBC Wales Today with interviews in South
Wales Evening Post and Western Mail.
November 2015: Interview with Prof Steve
Bain Director of DRU Cymru in The
Independent

Unit and to date, 11 have been successful in
receiving funding. In total over £1 million of
research funding has been awarded in the
past year.
Research Portfolio

In total, 76 Clinical Research Portfolio studies
were open to recruitment or following up
participants between 1st April 2015 and 31st
March 2016. Of the 76 studies, 44 (58%) were
commercially funded studies and 32 (42%)
were non-commercially funded. Forty nine
studies (64%) involved an intervention whilst
the remainder were observational studies.
8 December 2015: The Daily Mail, Irish Daily
Mail and the Independent on Sunday quoted
Dr Richard Bracken in an article about Tai Chi
and Yoga saying ‘We know that if someone
with Type 2 diabetes commits to both these
types of exercise they will develop better
glucose control’
8 February 2016: The South Wales Evening
Post interviewed Prof Steve Bain regarding
ground breaking advances with an artificial
pancreas. CelloNovo have developed a
digitally connected insulin patch pump which
will be used with an artificial pancreas.
CelloNovo undertook its clinical trials in
Swansea University’s Joint Clinical Research
Facility.

Development and Support of
Research Studies
Grant Capture
Members of the Unit have submitted 31 grant
proposals during our first year. Some of the
proposals were submitted by multiple work
packages working in collaboration. Twenty
one applications were led by a member of the

All Health Boards in Wales participated in
diabetes research during the past year
although the type of study varied. For
example, 65% of the studies undertaken in
Abertawe Bro Morgannwg University Health
Board were commercially funded while 62%
of the studies in Cardiff & Vale University
Health Board were non-commercially funded.
In total, 712 people took part in diabetes
studies across Wales.
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What participants thought…
“I am so glad that I undertook the
study. It gave me better insight and
acknowledgement of my condition.
Study nurse was honest and
encouraging in her dealings with me
and totally professional. I still have a
long way to go but am determined to
take more care of myself.”

Collaboration with Industry
DRU Cymru works closely with both large
pharmaceutical companies and also with
much smaller companies. These are some of
the companies we have worked with

Amgen
Amylin
Astra Zeneca
Boehringer Ingelheim
Bristol Myers Squibb
Eli Lilly
EKF
GSK
Innocol Pharmaceuticals
Invitron
Janssen-Cilag
Menarini
Merck
Mylan
Novartis
Novo Nordisk
Pfizer
RSR
Sanofi Aventis
Senseonics
Smartsensor
Takeda
Urgo
Knowledge Mobilisation
Members of the Unit contributed towards 26
publications during the past year. Details of
the publications are listed at the end of the
report.

“I feel it has altered my life a lot. I
seem to be able to control my weight
a lot better. The course has been a
wakeup call. I have learnt such a lot
about my illness which I didn't know.
The course has been brilliant. Thank
you”

“Very pleased that I was given
expenses for travelling so I was not out
of pocket for taking part.”

“Found the experience very rewarding
and would not hesitate to take part in
other studies.”

“I would reiterate that the study was
extremely worthwhile and has left me
with a greater awareness of my
condition and what to do should
problems with high/low readings arise.
The ball is in my court now to maintain
this progress.”
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PERFORMANCE MANAGEMENT
INFORMATION

8 public
reference
panel
members

>£1 million
in grant
funding

23 Posters
presented

712
participants
recruited

26 papers
published
68%
intervention
al studies

76 studies
active in FY
15/16

Diabetes
Research
Unit
Cymru

31 grants
submitted,
11 won

All health
boards in
Wales
involved in
Diabetes
Research

Collaboration
Work with
DUK and JDRF
1,451
website
visitors

21
commercial
collaborators

13,753
page
views

Viewed
in 64
countries

59.4k
Twitter
impressions
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CONCLUSIONS
This has been an exciting year and one of
transformation from the Diabetes Research
Network Wales into Diabetes Research Unit
Cymru. New staff has been appointed and
much has been achieved within the first year.

We intend to build on this to develop the
strengths of the Unit and to help enable us
to win further funding and support research
within the important area of diabetes.
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