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Hello And Welcome To NB Medical’s “Diabetes for Primary Care” course!

The management of type 2 diabetes in Primary Care has become increasingly complex.  We are challenged  
by the rapidly rising incidence of diabetes and its complications, by complex patients with multi-morbidity and 
an explosion in new classes of drugs.  Coupled to this, we are seeing an increased throughput of patients 
from Secondary Care, all of which requires us to have almost specialist levels of knowledge.

GPs and nurses who have attended our regular Hot Topics GP Update Course asked us to develop a 
diabetes-specific course to provide essential knowledge and skills for all diabetes healthcare professionals 
in Primary Care to enable us to effectively manage our patients with type 2 diabetes in a time-efficient, 
evidence-based way.  Well, this is it!

The new “Diabetes for Primary Care” course

• We have covered all common aspects of diabetes management in Primary Care from diagnosing and 
classifying diabetes, to the dietary management of diabetes, “what next after metformin?” including 
insulin initiation & titration, and the management of diabetes complications

• We have also covered more challenging aspects of diabetes management including identifying 
depression and distress in diabetes, and the management of suspected hypogonadism in men and 
diabetes in pregnancy

• The course book is downloadable as a PDF.  You can download this onto your phone or tablet so 
that you can easily use it while doing shifts.  It is instantly searchable and the original sources and 
references are all hyper-linked

We have three key objectives today.  We hope that by the end of the course:

• You will have been updated in all major aspects of diabetes management

• You will feel that your skill-set to overcome the challenges in diabetes care has been enhanced

• You will have the tools to be able to rapidly find an evidence based answer to common diabetes clinical 
conundrums seen in everyday clinical practice

We really hope you enjoy the day and that you find the course and book help you to do the incredible job 
that you do safely, efficiently and effectively.  Let us know what you think!

Kevin & Simon

Dr Kevin Fernando FRCP Edin. MRCGP MAcadMEd MSc Diabetes

“Diabetes for Primary Care” course Director, NB Medical Education

kevin@nbmedical.com  @drkevinfernando

Dr Simon Curtis FRCGP MRCP

Medical Director, NB Medical Education

simon@nbmedical.com  @drsimoncurtis
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Presenters

This course is researched, written and presented by Kevin Fernando, Su Down, Pam Dyson, Simon 
Curtis, Gail Allsopp, Siobhan Becker, Neal Tucker, Zoe Norris, Kate Digby, Ahmed Rashid & Rob 
Walker

Kevin Fernando Kevin is a GP in North Berwick, near Edinburgh. He qualified from Edinburgh 
in 2000. He is a GP Educational Supervisor and has a special interest in diabetes. Kevin has a 
Masters degree in diabetes passed with distinction, and is a committee member of the Primary 
Care Diabetes Society (PCDS). He’s at his happiest in the kitchen, and his claim to fame is that he 
won Channel 4’s Come Dine With Me!

Su Down Specialist diabetes nurse input will be provided by Su who is a Nurse Consultant in 
Diabetes in Somerset. Nationally, she is co-Vice Chair of the PCDS and sits on the board of the 
Forum for Injection Technique.  Su’s particular interests are in end-of-life care, insulin safety, 
injection technique, hypoglycaemia and pregnancy care.

Pam Dyson Specialist diabetes dietitian input will be provided by Pam who has been involved with 
the nutritional management of diabetes and obesity for over 30 years.  She is currently employed 
by the University of Oxford as a diabetes research dietitian and successfully completed her PhD 
in 2010.  Pam has a particular interest in establishing the evidence base for dietary strategies 
in diabetes management, and was part of the DIabetes UK Nutrition Working Group which was 
responsible for updating the nutrition guidelines for the prevention & treatment of diabetes in 2011.

Simon Curtis Simon is a GP in a city centre training practice in Oxford and an Honorary Senior 
Clinical Lecturer in General Practice at Oxford University . He leads the Hot Topics course, is its 
cofounder and has taught on the course since its birth in 1998. He qualified from Middlesex/UCH in 
1988. He keeps sane listening to music and riding his road bike, trying to keep up with...

Neal Tucker Neal is a GP in Oxford, and the e-learning lead of NB Medical. He has developed 
the ‘Hot Topics’ material as interactive learning modules on our CPD site www.NB-learning.com 
and our new NB Dashboard. He trained at Southampton, qualifying in 2003. Often elbow deep in 
nappies he escapes on his bike, although SC slows him down.

Gail Allsopp Gail is a GP in the East Midlands and also teaches at the University of Nottingham. 
She had a circuitous route into General Practice via professional acting. In the time that’s left over, 
you’ll find Gail at the theatre with her passion for acting still as strong as ever. She is our Out of 
Hours lead and has developed our very popular new OOH Course.

Siobhan Becker Siobhan is a GP in Oxford and an Honorary Senior Clinical Lecturer at Oxford 
University. She is our CCG lead. She qualified in London in 1995. Passionate about General 
Practice, she brings many years of teaching and clinical experience to the team. Outside of work 
she runs, surfs, skis and is never still!

Kate Digby Kate is a GP in Gloucestershire and immersed in the world of GP Education and 
Training. She’s a GP Training Programme Director for the Severn Deanery and also teaches at 
Bristol University. She is our new GP Training lead. She’s also a Tough Mudder!

Zoe Norris Zoe is a GP in East Yorkshire. She has extensive teaching experience, is an appraiser, 
a prescribing lead for Hull CCG and sits on the local LMC. She is a superb writer and is best known 
for her brilliant GP blog on the Huffington Post. She also writes for Pulse and she makes regular 
radio and TV appearances to discuss issues affecting general practice. She is also our new social 
media lead.
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Ahmed Rashid Ahmed joins us in 2017. He is a NHS GP in Hertfordshire and a Senior Clinical 
Teaching Fellow at UCL Medical School. He combined his clinical training in general practice 
with an academic clinical fellowship, working in the cardiovascular disease research group at the 
University of Cambridge. In 2014, he was selected to be a national leadership fellow and spent 12 
months working at the National Institute of Health and Care Excellence. He has written for a variety 
of medical journals and magazines and has a monthly column ‘Yonder’ in the British Journal of 
General Practice.

Rob Walker Rob joins us in 2017 as a researcher and writer. He is a GP in a training practice in 
Amazingstoke…sorry Basingstoke. He trained in Oxford and qualified in 2001. He has recently 
finished a stint as education and research lead at North Hampshire CCG and continues to provide 
the GPs of North Hampshire with updates on the latest guidelines and EBM. When not elbow deep 
in BMJs or NICE guidelines he can be found running in the Hampshire countryside or playing the 
ancient game of Real Tennis in Oxford, well away from the bikes of SC and NT…
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THE NB APP & DASHBOARD
To complement our courses and the NB Dashboard, and at no additional cost, we introduce our new NB 
Medical App, (downloads available for Apple and Android devices), allowing you access to your current 
course material from your mobile phone, with automatic upload of your CPD to your Clarity Toolkit Account.

The NB App and Dashboard gives you access to all of your learning resources, in your practice or “on the 
go”. You can:

• Access and view all your current Hot Topics reference books for courses you have attended. These 
are broken down by topic with full search functionality, and with rapid access to your ‘Keep it Simple 
Summaries’ for quick evidence-based answers to clinical questions.

• Access your Hot Topics webcasts, which you can view (broken down by subject) on your portable 
device.

• Access your certificate of attendance (automatically uploaded to your CPD tracker) for all NB courses 
attended

• Record reflective learning notes, set your appraisal date and collate all of your CPD.
• For Clarity Appraisal Toolkit users, from the NB App/Dashboard, connect directly to your Clarity 

account, then automatically upload your CPD and NB certificates of attendance into your Appraisal 
toolkit. For users of other appraisal kits, you can continue to collate all your CPD via our CPD Tracker, 
and at the end of the appraisal year with a single click, collate into PDF format, you can then upload 
into your appraisals folder.

• View NB Medical Blogs and our ‘KISS from NB’ (Keep it Simple Summaries)

The NB App and Dashboard are free for all health care professionals. When you attend a course or 
purchase an NB product, your course book and webcast will be made available within your account to view 
on mobile, tablet, laptop and PC.

Instructions explaining how to set up your account with a unique username and password will 
be emailed to you shortly after the course, (log-in details are the same for both the App and 
Dashboard). Any problems with access see our web-site www.nbmedical.com, talk to our staff during 
the breaks or email or call our office.

We hope you find the NB App and Dashboard useful in day-to-day practice. We will be adding to it over the 
next year so keep a look out for further updates. And do let us know what you think!
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STATE OF THE NATION, NICE DIABETES GUIDELINES, AND NICE QUALITY 
STANDARD OVERVIEW
Diabetes UK published their “State of the Nation 2016 (England): Time to take control of diabetes” annual 
report which collated evidence from recent national diabetes audits, encompassing care processes, 
treatment targets, in-patient care, pregnancy, and foot care. This report explicitly warns that diabetes is the 
fastest growing medical threat facing our nation, and is of the utmost public health importance. The report 
also highlights that there are over 3 million people living with diabetes in England, and around 5 million 
people are at high risk of developing type 2 diabetes mellitus (T2DM).

NICE NG28 TYPE 2 DIABETES IN ADULTS: MANAGEMENT 2015
NICE published their T2DM guidance during December 2015.  Much of the guidance is actually unchanged 
from the 2009 iteration. Dietary advice is unchanged as is advice on the management of hypertension. 
NICE also frequently signpost us to their other relevant guidelines (e.g. lipids, CKD, neuropathy) within their 
diabetes guideline which is a little frustrating.

Click here for a link to the new algorithm (updated April 2017) for blood glucose lowering therapy in adults 
with T2DM. Similar to the NICE 2009 algorithm, it is unfortunately very wordy and not immediately user 
friendly.  We still prefer the (albeit dated) SIGN 2009 algorithm (due to be updated November 2017) or the 
more recent American Diabetes Association 2015 algorithm.

NICE NG28 was summarised in the BMJ (BMJ 2016;353:i1575). Within this summary, the BMJ have 
produced one of their infographics summarising the NICE guidelines on the use of single, dual or triple 
therapy with blood glucose lowering drugs, and when to consider an insulin programme.

KEY NEW RECOMMENDATIONS - NICE NG28 T2DM in Adults: Management

Patient Education

NICE recommendations from their 2009 guidance are largely unchanged here; NICE advise us to offer 
a structured education programme to those adults with T2DM, and their family members or carers, at or 
around the time of diagnosis, with annual reinforcement and review. For their 2015 guidance, NICE tell us 
education outcomes should be audited regularly.

For recommendations on lifestyle advice, NICE signpost us to their guidelines on preventing excess weight 
gain, weight management, obesity, physical activity, smoking: brief interventions and referrals, stop smoking 
services, smoking: harm reduction, and smoking: acute, maternity and mental health services.

HbA1c Measurements

In adults with T2DM, measure HbA1c levels at:

• 3-6 monthly intervals (tailored to individual needs), until the HbA1c is stable on unchanging therapy
• 6-monthly intervals once the HbA1c level and blood glucose lowering therapy are stable

A recent observational study (BMJ 2015;351:h6138) has found that checking HbA1c more frequently than 
necessary in those with stable T2DM can lead to overtreatment. Patients over 65y and those with extensive 
co-morbidities were most likely to have excessive testing. Despite good baseline glycaemic control, 
treatment was intensified in a significant proportion of these patients. This study reinforces NICE’s guidance 
that HbA1c should not be checked more than twice a year in stable patients.

Individualised Care
Guidelines are an important part of everyday clinical practice; they encourage beneficial interventions 
and discourage ineffective ones, whilst at the same time promote a consistency of care. However, it 
was gratifying to see NICE recommend adopting an individualised approach to diabetes care taking into 
account factors such as patient preference, co-morbidities, polypharmacy, and life expectancy. We have 
extolled the virtues of this more holistic approach for a number of years now at NB Medical Education.
As the late great Canadian physician Sir William Osler said, “The good physician treats the disease, the 
great physician treats the patient who has the disease.”
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Discrepancies in HbA1c

NICE usefully suggest we investigate discrepancies between HbA1c and other glucose measurements and 
consider seeking advice from a diabetologist or clinical biochemist. This is particularly important as there are 
a number of situations which invalidate the HbA1c assay, and therefore HbA1c should be interpreted with 
caution (see “The Diagnosis of Diabetes” chapter).

HbA1c Targets

NICE advocate individualising HbA1c targets to avoid adverse effects such as hypoglycaemia. This is 
particularly important for those who are frail and/or with significant co-morbidities, or those with a reduced 
life expectancy. Holistically, NICE explicitly tell us to “involve adults with T2DM in decisions about their 
individual HbA1c targets”.

• For adults with diet-controlled T2DM, or those on a single medication that does not cause 
hypoglycaemia, we should support them to achieve an HbA1c of 48mmol/mol

 ◦  If HbA1c rises to 48mmol/mol on lifestyle interventions, offer standard-release metformin
 ◦  For adults on a drug associated with hypoglycaemia (e.g. sulphonylureas), we should support 

the person to aim for an HbA1c of 53mmol/mol
• First intensification of treatment to dual therapy is suggested at 58mmol/mol, but aiming for a 

treatment target of 53mmol/mol
• Second intensification of treatment to triple therapy is suggested If HbA1c is >58mmol/mol on 

dual therapy, again aiming for a treatment target of 53mmol/mol
Clear as mud?! Joking aside, the inclusion of individual HbA1c targets, 1st & 2nd intensifications, as well as 
treatment targets is going to confuse many clinicians and patients alike.

• NICE do ask us to consider relaxing the target HbA1c level on a case-by case basis especially in those 
who are frail, those with multiple co-morbidities, or those with a reduced life expectancy. These adults 
are unlikely to benefit from the longer-term benefits of tight glycaemic control (see “Individualised 
HbA1c Targets” chapter)

• HbA1c targets should also be relaxed for those susceptible to the consequences of hypoglycaemia e.g. 
people at risk of falling, those with reduced hypoglycaemia awareness, and those who drive or operate 
machinery as part of their job

• Ideally we would love to see individualised incentivised HbA1c targets introduced as part of our diabetes 
QOF but this is likely a pipe dream

NICE also explicitly states that in those who achieve a lower HbA1c than target, be aware of other possible 
reasons for this, such as worsening renal function or sudden weight loss.

This latter factor has parallels with the NICE & Scottish cancer guidance from 2015 which suggests urgent 
upper abdominal imaging for with new-onset T2DM aged 60 years and over with weight loss, to exclude 
underlying pancreatic cancer (see “Classification of Diabetes” chapter).

If HbA1c monitoring is invalid because of altered RBC turnover or abnormal Hb type, consider an 
alternative measure of glycaemia such as:

• Quality-controlled plasma glucose profiles
• Total glycated Hb estimation
• Fructosamine estimation
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Self-monitoring of Blood Glucose (SMBG)

NICE recommend we refer to the DVLA “At a glance guide to the current medical standards of fitness to 
drive” when offering SMBG to those with T2DM.

We should not be routinely offering SMBG to those with T2DM unless:

• The person is on insulin
• There is evidence of hypoglycaemic episodes
• The person is on oral medication that increases the risk of hypoglycaemia whilst driving or operating 

machinery
• The person is pregnant, or planning to become pregnant
• It is part of a structured education programme to help patients understand their diabetes or identify 

asymptomatic hypoglycaemic events
We should consider short-term SMBG if:

• Starting oral or IV steroids
• Suspected hypoglycaemia

NICE also remind us that those with T2DM who have acute intercurrent illness are at risk of worsening 
hypoglycaemia, and we should review their treatment accordingly (see “Diabetic Emergencies and 
Managing Intercurrent Illness” chapter).

In those who are undertaking SMBG, we should carry out an annual assessment including:

• Self-monitoring skills
• Quality and frequency of testing
• Checking that the person knows how to interpret the blood glucose results and what action to take
• The impact on the person's quality of life
• The continued benefit to the person
• The equipment used

Drug Treatment (see KISS: Drug Treatment below)

Click here for a link to the new algorithm for blood glucose lowering therapy in adults with T2DM.

See “The Pharmacological Management of Diabetes” for further discussion regarding the advantages and 
disadvantages of the currently available classes of hypoglycaemic agents.

Key Points:

• Offer standard-release metformin as the initial drug treatment. If standard-release metformin is not 
tolerated, consider a trial of modified-release metformin. Many of us do this already, but it was good 
to see it officially endorsed by NICE. The algorithm contains a separate pathway for those who are 
unable to take metformin; consider instead a DPP4-inhibitor, pioglitazone or a sulphonylurea

• After metformin, consider dual therapy with a DPP4-inhibitor, pioglitazone, a sulphonylurea, or 
a SGLT2 inhibitor if HbA1c rises above 58mmol/mol

• For second intensification, consider triple therapy with metformin, a DPP-4 inhibitor and a sulphonylurea, 
or metformin, pioglitazone and a sulphonylurea. Alternatively, consider insulin-based treatment

• Starting & stopping rules for GLP1 agonists remains controversial; the new NICE algorithm 
suggests GLP1 therapy as a 3rd or 4th line treatment if triple therapy if not effective, tolerated or 
contraindicated (see “GLP1” chapter for further discussion)

 ◦  GLP1 agonists can be considered in those with BMI >35kg/m2 (adjusted for ethnicity), or in those 
with a BMI lower than 35kg/m2 where weight loss would benefit other significant obesity-related 
co-morbidities, or in those whom insulin therapy would have significant occupational implications

STATE OF THE NATION

NB Medical Education Diabetes for Primary Care 2018 

7

https://www.gov.uk/government/publications/at-a-glance
https://www.gov.uk/government/publications/at-a-glance
http://www.nice.org.uk/guidance/ng28/resources


 ◦  NICE also instruct us to only continue with GLP1 therapy beyond 6 months if the individual 
demonstrates a 11mmol/mol (1%) drop in HbA1c and a weight loss of at least 3%. This seems 
unfair as most individuals achieve one or the other, which on its own merits is a success, and to 
us justifies continuing the drug. GLP1 agonists are predominantly for glucose-lowering and not 
weight loss, so why impose this 3% weight reduction rule?

• Insulin-based treatments (see “Insulin” chapter for further discussion):
 ◦  When starting insulin in those with T2DM, continue to offer metformin in those without 

contraindications or intolerance
 ◦  NPH or human insulin remains first line choice in those with T2DM who require basal 

insulin. The human versus analogue insulin debates rages on, and there are many who will be 
pleased to see NICE’s stance. Others argue that waiting for patients to have recurrent symptomatic 
hypoglycaemic episodes before considering an analogue insulin is unethical

BP & Lipid Management (see “The Management of Cardiovascular Risk Factors in Diabetes” chapter)

BP management is unchanged from NICE 2009 guidance:

• Measure blood pressure at least annually in those with T2DM without previously diagnosed hypertension 
or renal disease. Offer and reinforce preventative lifestyle advice

• Repeat blood pressure measurements within:
 ◦ 1 month if BP is higher than 150/90mmHg
 ◦ 2 months if BP is higher than 140/80mmHg
 ◦ 2 months if BP is higher than 130/80mmHg and there is kidney, eye or CV damage
 ◦ Reinforce preventative lifestyle advice at every given opportunity

• Add medications if lifestyle advice does not reduce BP to below 140/80mmHg (below 130/80mmHg 
if there is kidney, eye or cerebrovascular damage). Manage BP as per NICE/BHS hypertension 
guidelines CG127

NICE direct us towards their “CVD: risk assessment and reduction, including lipid management” guideline 
CG181 July 2014 for advice on primary and secondary prevention of CV disease in those with T2DM.

Antiplatelet Therapy
A significant change here from previous NICE guidance: we should not offer aspirin or clopidogrel to 
those with T2DM without cardiovascular disease.

However, the ASCEND trial is due to publish its results during 2018 investigating aspirin use in “low risk” 
patients with T2DM which may well change recommendations again.

Managing Complications (please refer to relevant chapters on complications of diabetes)

•  NICE highlight the potentially debilitating autonomic complication of gastroparesis in their new guidance. 
NICE suggest we consider a diagnosis of gastroparesis in those with erratic blood glucose 
control or unexplained gastric bloating or vomiting.

 ◦  For treating vomiting secondary to gastroparesis, the strongest evidence supports domperidone, 
but we need to take into account its recent safety concerns and use it only in exceptional 
circumstances. As an alternative, NICE suggest alternating courses of erythromycin and 
metoclopramide.

 ◦  If gastroparesis is suspected, consider specialist referral if the differential diagnosis is in doubt or 
persistent or severe vomiting occurs.

• NICE also encourage us to offer men with T2DM the opportunity to discuss erectile dysfunction as 
part of their annual review, although as we all know, this was removed as a QOF indicator. As part of 
their assessment and management, we should exclude CV disease and consider a PDE-5 inhibitor.

• NICE direct us towards their neuropathic pain guideline CG173 2013 to manage painful diabetic 
peripheral neuropathy. NICE reminds us to be alert to the possibility of autonomic neuropathy in 
those who lose the warning symptoms of hypoglycaemia. Additionally, we need to consider autonomic 
neuropathy in those who have unexplained nocturnal diarrhoea.
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• NICE also direct us to their CKD guideline CG182 2014 when managing CKD in those with T2DM.
• Finally, NICE remind us that on diagnosis, we should immediately refer adults with T2DM to the local 

eye screening service. Screening should be performed as soon as possible, and no later than 3 
months from referral. Eye screening should be repeated annually.

Summary
NG28 Type 2 Diabetes in Adults: Management is a welcome addition to NICE’s suite of recently updated 
diabetes guidelines. Much of the guidance is actually unchanged from the 2009  useful recommendations 
for SMBG, antiplatelet therapy, and managing complications.

For us, the highlight is the recommendation to take an individualised approach to diabetes care taking into 
account an individual’s preference, co-morbidities, polypharmacy, and life expectancy.

However, the inclusion of individual HbA1c targets, 1st & 2nd intensifications, as well as treatment targets, 
makes the guideline cumbersome, and the algorithm is complicated, which may confuse HCPs & patients.

Other NICE Diabetes Guidelines
NICE also signpost us to their other recently updated diabetes guidelines:

• NICE NG18 2015. Diabetes (type 1 and type 2) in children and young people: diagnosis and 
management (summarised below)

• NICE NG3 2015. Diabetes in pregnancy: management from preconception to the postnatal period. 
(see “Diabetes in Pregnancy” chapter)

• NICE NG19 2015. Diabetic foot problems: prevention and management. (see “Prevention & 
Management of Diabetic Foot Disease” chapter)

• NICE NG17 2015. Type 1 diabetes in adults: diagnosis and management. (see “The Diagnosis of 
Diabetes” chapter)

Separately, NICE also partially updated their Public Health Guideline 38 (PH38) on T2DM: Prevention in 
People at High Risk during September 2017 - see "Pre-diabetes" chapter for further details 
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KISS: Drug Treatment NICE NG28 T2DM IN ADULTS: MANAGEMENT 2015
• Discuss the benefits & risks of drug treatment and options available.  Base the choice on:

 ◦ Effectiveness of treatment in terms of metabolic response
 ◦ Safety & tolerability of drug
 ◦ Person’s clinical circumstances e.g. co-morbidities
 ◦ Individual preferences & needs
 ◦ Licensed indication/combination
 ◦ Cost (choose the lowest acquisition cost within class)

• If person is symptomatically hyperglycaemic, consider insulin or an SU

• If HbA1c >48mmol/mol with lifestyle intervention alone, offer standard-release metformin. If 
standard-release metformin not tolerated, consider a trial of modified-release metformin

• 1st intensification of drug treatment if HbA1c >58mmol/mol. Consider dual therapy with:
 ◦ Metformin + pioglitazone
 ◦ Metformin + SU
 ◦ Metformin + DPP4 inhibitor
 ◦ Metformin + SGLT2 inhibitor
 ◦ Aim for HbA1c target of 53mmol/mol

• 2nd intensification if HbA1c >58mmol/mol. Consider triple therapy with:
 ◦ Metformin + pioglitazone + SU
 ◦ Metformin + SU + DPP4 inhibitor
 ◦ Metformin, pioglitazone or an SU, and an SGLT2 inhibitor
 ◦ Insulin-based treatment
 ◦ Aim for HbA1c target of 53mmol/mol

• If triple therapy is not effective, tolerated or contra-indicated consider:
 ◦  Metformin + SU + GLP1 if BMI>35 (adjusted for ethnicity) & specific psychosocial or medical 

issues associated with obesity, or BMI<35 and insulin has significant occupational implications 
& weight loss would benefit obesity-related conditions

 ◦  Only continue GLP1 if HbA1c reduction of 11mmol/mol AND weight loss >3% in 6 months

• If metformin contraindicated or not tolerated, consider:
 ◦ DPP4 inhibitors, pioglitazone or an SU
 ◦ SGLT2 inhibitor instead of a DPP4 inhibitor if an SU or pioglitazone is not appropriate
 ◦  Aim for a target of 48mmol/mol unless on an SU, in which case aim for HbA1c target of 

53mmol/mol due to association with hypoglycaemia

 ◦ 1st intensification if HbA1c >58mmol/mol. Consider dual therapy with:
 ▪ Pioglitazone + SU
 ▪ Pioglitazone + DPP4 inhibitor
 ▪ SU + DPP4 inhibitor

 ◦  2nd intensification if HbA1c >58mmol/mol. Consider insulin-based treatments
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NICE QUALITY STANDARD (QS6): DIABETES IN ADULTS 2016
NICE originally published its Quality Standard for Diabetes in Adults (QS6) during 2011; this comprised a 
series of specific and measurable statements developed from the best available evidence, that addressed 
clinical effectiveness, patient safety and patient experience in those adults living with diabetes.
These quality standards aimed to facilitate healthcare professionals make evidence-based decisions, and 
also to inform patients what to expect from their care providers. Furthermore, these quality standards would 
guide NHS trusts and commissioners to assess the standards of care they provide.

• NICE updated QS6 during 2016 taking into account new evidence, and also the recently published 
suite of NICE diabetes guidelines.

NICE updated 5 of the original 13 statements, and the remaining statements were no longer considered 
national priorities for improvement, but were thought to perhaps still have a role at a local level. NICE also 
added 2 further statements resulting in a total of 7 statements in their updated standard.
The updated quality statements are expected to contribute to improvements in the following outcomes:

• Incidence of type 2 diabetes
• Control of blood glucose levels
• Hypoglycaemia
• Cardiovascular risk
• Incidence of complications
• Rates of ulceration, infection, complications, and amputation of feet and lower limbs
• Hospital admissions and readmissions
• Quality of life
• Life expectancy

The updated statements are listed below:

Statement 1. Adults at high risk of type 2 diabetes are offered a referral to an intensive lifestyle-change 
programme. [new 2016]

Statement 2. Adults with type 2 diabetes are offered a structured education programme at diagnosis. 
[2011, updated 2016]

Statement 3. Adults with type 1 diabetes are offered a structured education programme 6–12 months after 
diagnosis. [2011, updated 2016]

Statement 4. Adults with type 2 diabetes whose HbA1c level is 58 mmol/mol (7.5%) or above after 6 
months with single-drug treatment are offered dual therapy. [new 2016]

Statement 5. Adults at moderate or high risk of developing a diabetic foot problem are referred to the foot 
protection service. [2011, updated 2016]

Statement 6. Adults with a limb-threatening or life-threatening diabetic foot problem are referred 
immediately for specialist assessment and treatment. [2011, updated 2016]

Statement 7. Adults with type 1 diabetes in hospital receive advice from a multidisciplinary team with 
expertise in diabetes. [2011, updated 2016]
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NICE NG18 DIABETES (TYPE 1 AND TYPE 2) IN CHILDREN AND YOUNG 
PEOPLE: DIAGNOSIS AND MANAGEMENT 2015
T1DM & T2DM are increasingly common in children and young people; T1DM affects >25000 children and 
young people in the UK, and T2DM affects around 500. The prompt diagnosis and effective management of 
diabetes is essential to improve quality of life, but also to prevent potentially life-threatening complications.

NICE recently published guidelines on the diagnosis and management of T1DM and T2DM in children and 
young people aged under 18y. This included guidance on the diagnosis and management of DKA, and also 
recommendations for service provision.

NICE NG18 was recently summarised in the BMJ (BMJ 2016;352:i139). Within this summary, the BMJ have 
produced 2 infographics looking at controlling diabetes in children and young people, and also assessing 
and managing DKA in children.

KEY RECOMMENDATIONS:

T1DM

• A tighter HbA1c target of <48mmol/mol
• Stricter blood glucose targets

 ◦ 4-7mmol/mol before breakfast and before meals during the day
 ◦ 5-9mmol/mol after meals
 ◦ At least 5mmol/l when driving

General Principles
• Be aware that characteristics of T1DM in children & young people include:

 ◦ Hyperglycaemia (RBG >11mmol/l)
 ◦ Polyuria
 ◦ Polydipsia
 ◦ Weight loss
 ◦ Excessive tiredness

• If T1DM suspected, refer immediately to a multidisciplinary paediatrics diabetes team
• When diagnosing diabetes, assume T1DM unless strong indicators of T2DM, monogenic or 

mitochondrial diabetes
• Consider diagnosis of T2DM if:

 ◦ Strong FH of T2DM
 ◦ Obese at presentation
 ◦ Black or Asian family origin
 ◦  No insulin requirement, or insulin requirement <0.5 units/kg body weight/day after the partial 

remission phase
 ◦ Evidence of insulin resistance e.g. acanthosis nigricans

• Think about other types of diabetes other than T1DM or T2DM if:
 ◦ Diabetes in the first year of life
 ◦ Rarely or never develop ketonaemia during episodes of hyperglycaemia
 ◦  Associated features such as optic atrophy, retinitis pigmentosa, deafness, or another systemic 

illness, or syndrome
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• Basal bolus insulin regimen from diagnosis
 ◦ If not suitable, consider insulin pump

• Offer level 3 carbohydrate counting education
• Frequent blood sugar monitoring at least 5 times daily

 ◦  If not possible, consider continuous glucose monitoring systems with alarms. Applies to:
 ▪ Those with cognitive disabilities
 ▪ Impaired hypoglycaemia awareness or frequent hypoglycaemia
 ▪ Neonates, infants & pre-school children
 ▪ Those with co-morbidities
 ▪ Those who participate in high-level sports

 ◦ Blood ketone testing for all with T1DM
• Dietary advice

 ◦ Low glycaemic index foods, “good” fats, 5 fruit & vegetables daily
• Access to mental health services because of increased risk of psychosocial problems
• Annual monitoring for retinopathy and kidney disease from 12 years of age
• Hypertension monitoring from 12 years of age

T2DM
• HbA1c target <48mmol/mol

 ◦ Check every 3 months
• Structured education from diagnosis

 ◦ Take into account family, cultural and social factors when giving dietary advice
• Metformin (standard release) for all from diagnosis
• Annual hypertension monitoring from diagnosis

 ◦ If BP >95th centile repeatedly, for 24 ABPM before considering treatment
• Check lipids and urinary ACR at diagnosis
• Retinopathy monitoring form 12 years of age

 ◦ NB if blood sugars persistently high & <12y, consider early referral to an ophthalmologist
• NICE signpost us towards their CG28 2015 guideline on managing depression in children and young 

adults as well as their NG19 diabetic foot problems guideline published during 2015

Quality Improvement Activities
BMJ 2016;352:i139

• Have all children and young people with suspected or confirmed diabetes been referred on the 
same day to a multidisciplinary paediatric diabetes team?

• Have children and young people with diabetes and their parents or carers been supplied with the 
appropriate test strips, meters, and other equipment, as recommended by the diabetes team, to 
optimise diabetes control?

• Click here for some great resources for children with diabetes, and their families, from Diabetes UK 
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STATE OF THE NATION 2016, NICE GUIDELINES & QUALITY STANDARD – CPD 
WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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THE DIAGNOSIS OF TYPE 1 DIABETES IN ADULTS
NICE NG17 T1DM in Adults: Diagnosis & Management 2015

Around 370,000 adults in the UK have T1DM, which is approximately 10% of all those diagnosed with 
diabetes. NICE have recently published updated guidance on the diagnosis and management of T1DM in 
adults which were helpfully summarised in a recent BMJ review article (BMJ 2015;351:h4188).

►T1DM is diagnosed clinically with the following features:

• Ketosis
• Rapid weight loss
• Age of onset <50 years
• BMI <25kg/m2

• Personal or family history of autoimmune disease (NB NICE advise checking coeliac status & 
vitamin B12 levels at diagnosis, and check TSH annually)

However, do not rule out a diagnosis of T1DM in those aged >50y or with a BMI >25kg/m2

►Check RBG & blood or urinary ketones

• The presence of ketonuria or ketonaemia raises the suspicion of T1DM
• Ketonaemia >3mmol/l or >2+ ketonuria on strip testing in the presence of the above is a medical 

emergency (see “Diabetes Emergencies” section)
► Consider further investigation as below if any atypical features or uncertainty about type of diabetes (See 

“Classification of Diabetes” chapter)

• Measurement of C-peptide levels
 ◦ C-peptide is co-secreted with insulin and therefore is a marker of beta cell failure

• Pancreatic autoantibodies
 ◦ Usually positive at time of diagnosis

NICE have also recently published guidelines on the diagnosis and management of both T1DM & T2DM in 
children and young people - NICE NG18 2015: Diabetes (type 1 and type 2) in children and young people: 
diagnosis and management. Please refer to the relevant chapter for further details.
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THE DIAGNOSIS OF TYPE 2 DIABETES IN ADULTS
There have been fundamental changes to the diagnostic criteria for T2DM. Traditionally, T2DM was 
diagnosed using plasma glucose levels as below:

• FBG ≥7mmol/l
• 2-hour glucose post 75g OGTT ≥11.1mmol/l
• RBG ≥11.1mmol/l in the presence of symptoms

The diagnosis of diabetes in an asymptomatic person should never be made on the basis of a single 
abnormal blood glucose value. Significant hyperglycaemia also occurs during acute infection, trauma or any 
form of physiological stress

The World Health Organisation (WHO) published guidance in 2011 for the use of HbA1c as a diagnostic 
tool. This guidance came with a number of caveats, which made its incorporation into routine clinical 
practice less straightforward. A an excellent BMJ Practice article (BMJ 2014;348:g2867) reviewed the use of 
HbA1c to diagnose T2DM or to identify those at high risk of diabetes.

► Using HbA1c To Diagnose Type 2 Diabetes In Non-Urgent Situations BMJ 2014;348:g2867

*HbA1c values >120mmol/mol are likely to indicate marked hyperglycaemia that may need urgent 
assessment

► Diagnosis of T2DM: Key Points

• HbA1c 48mmol/mol is recommended as the cut-off for diagnosis of T2DM. In asymptomatic patients, 
a second sample should be taken within 2 weeks to confirm the diagnosis of T2DM

 ◦  It is important to repeat the test in those who are asymptomatic, as a retrospective study (Diabetes 
Care 2014;37:e135-6) highlighted that in 63% of 188 people having a repeat HbA1c within 2 weeks 
of being diagnosed, the repeat test was lower than the initial test, and in 40% of these cases, this 
repeat test was below the diagnostic threshold

• Diabetes can still be diagnosed using glucose tests: RBG≥11.1mmol/l with symptoms, FBG≥7mmol/l, 
or 2-hour BG≥11.1mmol/l after a 75g glucose load in a OGTT

• A level below 48mmol/mol does not exclude diabetes diagnosed using glucose tests
• The UK guidance does not recommend collateral or follow-up glucose measurements as they 

identify different populations, and may produce conflicting results, confusing the situation
• HbA1c 42-47mmol/mol should be considered at high risk of T2DM and receive intensive lifestyle 

advice and annual monitoring (see “Pre-diabetes” chapter)
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• HbA1c <42mmol/mol is not T2DM but individuals may still be at high risk of T2DM. Lifestyle 
advice and monitoring should be offered as clinically indicated

► What are the implications of the change?
The practical advantages of using HbA1c are obvious – no OGTT required (results of which demonstrate 
considerable variability) and no requirement for fasting. Furthermore, it may well promote the more 
widespread screening for diabetes.
However, there are now 4 methods for diagnosing diabetes (FBG, 2-hour post-OGTT, RBG in the presence 
of symptoms & HbA1c) with the potential for confusing us in primary care, but ultimately using HbA1c should 
simplify diagnosis and aid screening.
► When HbA1c must not be used as the sole test to diagnose diabetes
It is important to note that there exists a number of situations where HbA1c should not be used to diagnose 
diabetes, as well as a number of caveats which may affect the interpretation of the HbA1c assay

►CONDITIONS THAT POTENTIALLY INVALIDATE THE HbA1c ASSAY

FALSELY ELEVATED HbA1c  FALSELY REDUCED HbA1c
Chronic iron-deficiency anaemia Haemolysis & acute blood loss

Vitamin B12 deficiency Chronic alcohol excess
Thalassaemias Hypertriglyceridaemia

Chronic blood loss CKD & haemodialysis
Gestational diabetes (GDM) Recent blood transfusion

Haemoglobinopathies e.g. HbS or HbF, & GDM

NB Gestational diabetes can falsely increase or decrease HbA1c. In the above cases, use the traditional 
plasma glucose tests to diagnose diabetes i.e. FBG or OGTT. NICE NG28 T2DM in Adults: Management 
recommend fructosamine estimation, quality-controlled plasma glucose profiles, or total glycated 
haemoglobin if HbA1c unsuitable.

When Not To Use HbA1c For Diagnosis

• Suspected T1DM, at any age
• All children and young people
• Pregnancy–current or recent (<2 months)
• Short duration of symptoms of diabetes (<2 months)
• Patients at high risk of diabetes who are acutely ill
• Patients newly taking drugs that may cause rapid rise in glucose, such as corticosteroids or 

antipsychotic drugs (e.g. olanzapine)
• Acute pancreatic damage or pancreatic surgery
• Kidney failure
• Patients being treated for HIV infection with antiretroviral drugs

When To Interpret HbA1c With Caution

• RBC life span
 ◦ Any condition that affects RBC life span will potentially affect HbA1c

• Abnormal haemoglobin structure
 ◦ Any structural abnormalities of haemoglobin will also affect HbA1c
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► New Units for HbA1c

The UK is now using mmol/mol as the units for HbA1c. There are many online and smartphone app 
calculators to aid conversion. One such app is MedCalX which includes a number of formulas and scoring 
systems (e.g. IPSS, HAS-BLED, SIRS criteria).

• It is useful to remember 3 key values:
 ◦ 6.0% = 42mmol/mol -  Onset of “pre-diabetes”
 ◦ 6.5% = 48mmol/mol -  WHO diagnostic threshold for T2DM
 ◦ 7.5% = 58mmol/mol -  QOF target!

HbA1c (%) HbA1c (mmol/mol) Average blood sugar levels 
over preceding 2-3 months 

(mmol/l)
6 42 7.0
7 53 8.6
8 64 10.2
9 75 11.8

10 86 13.4
11 97 14.9
12 108 16.5

A useful fudge is the “minus 2 minus 2” rule. This works for whole integers of HbA1c. For example, an 
HbA1c of 10%: 10-2=8 then 8-2=6 so HbA1c of 10%=86mmol/mol. Similarly, HbA1c 9%: 9-2=7 then 
7-2=5 so HbA1c of 9%= 75mmol/mol.

►A few final thoughts on glycaemic measurements…

A single measurement of FBG will miss a diagnosis of diabetes in around 30% of those with the 
disease. Therefore, it needs repeated if the clinical picture still fits with diabetes, or certainly in those who 
are asymptomatic.

OGTTs are time-consuming for both patients and HCPs and less reproducible than FBG or HbA1c. They 
are complex to interpret especially if patients do not comply with the pre-test instructions (which is often the 
case…).  However, they are the investigation of choice in pregnancy and conditions where RBC life span is 
affected.

HbA1c is routinely used to assess diabetes control and risk of complications, and more recently, as 
discussed above, is recommended for the diagnosis of T2DM.

HbA1c levels directly correlate with glucose levels and the occurrence of complications; levels above 
48mmol/mol are significantly sensitive and specific to identify those at risk of developing retinopathy. At 
levels below this there is no apparent increase in the risk of microvascular complications (Diabetes Control 
and Complications Trial (DCCT) and Epidemiology of Diabetes Interventions and Complications (EDIC)) 
study).

• Note, at HbA1c levels of 42-48mmol/mol although there is no increase in microvascular complications 
there does appear to be an increase in CV risk which is one of the main drivers to identify those with 
“pre-diabetes”

HbA1c is overall a better indicator of glucose exposure and the risk of long-term complications than 
isolated glucose measurements with less physiological variability and of course no need for fasting or timed 
samples. It is also generally unaffected by acute changes in plasma glucose levels which is why it is not 
suitable to diagnose T1DM.

However, HbA1c does have its drawbacks; HbA1c is a measure of average FBG and post-prandial 
glucose (PPG) levels over the preceding 60-90 days and is affected by conditions that affect RBC life span 
and also haemoglobinopathies (see above). FBG and PPG measurements reveal daily variations in glucose 
levels not captured by HbA1c and evidence suggests that PPG correlates more closely with vascular risk 
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than FBG (epidemiological studies, data from clinical trials is limited)

Achieving HbA1c targets requires an action on both FBG and PPG and this can be tackled both by 
lifestyle and also with pharmacological agents. However hypoglycaemic drugs vary in their effects on FBG 
and PPG (see “The Pharmacological Management of Hyperglycaemia in T2DM” chapter) and drugs with 
complementary actions should be considered.

►So in conclusion we have no ideal index of glucose exposure, the choice of glucose test needs to 
be individualised to the clinical situation at hand

► Diagnosis of Gestational Diabetes Mellitus (GDM)

The American Diabetes Association (ADA) describe GDM as “any degree of glucose intolerance with onset 
or first recognition during pregnancy”. GDM is also associated with adverse maternal and fetal outcomes 
such as operative delivery, shoulder dystocia and neonatal hypoglycaemia. GDM accounts for the majority of 
cases of diabetes in pregnancy (nearly 90%).

NICE NG3 Diabetes in Pregnancy 2015 recommend we diagnose GDM as follows:

FBG (mmol/l) 2hr BG post 75g OGTT (mmol/l)
DIAGNOSIS OF GDM ≥5.6 ≥7.8

As you can see the thresholds are much lower than we would use to diagnose diabetes in the 
nonpregnant individual. This was a result of the seminal Hyperglycaemia and Adverse Pregnancy 
Outcome (HAPO) study (NEJM 2008;358:1991-2002) which demonstrated increased rates of adverse 
pregnancy outcomes occurring with only modest hyperglycaemia. Specifically, it revealed a continuum of 
increasing risk of adverse events in association with maternal glucose levels.

• Bear in mind your local protocols and thresholds for GDM may vary
Some feel that these thresholds should be tightened further as hyperglycaemia in pregnancy demonstrates 
a continuum of risk in terms of obstetric and neonatal outcomes.

A recent retrospective review entitled “Diagnosis of Gestational Diabetes: Falling Through the Net” 
(Diabetologia 2015;58(9):2003-12) concluded that tighter criteria (endorsed by the International Association 
of Diabetes Pregnancy Study Group (IADPSG)) encompassing a FBG≥5.1mmol/l and 2hr BG post 75g 
OGTT of ≥8.5mmol/l would identify many more women at substantial risk of complications who would not 
be identified by the NICE 2015 criteria.

Others (BMJ 2014;348:g1567) suggest that tighter criteria such as the IADPSG criteria promote 
overdiagnosis which would significantly increase the prevalence of GDM with an unclear impact on obstetric 
and neonatal outcomes.

Risk Factors for GDM

• BMI >30kg/m2

• Previous macrosomic baby weighing ≥4.5kg
• FH of diabetes (first-degree relative with diabetes)
• Minority ethnic family origin with a high prevalence of diabetes e.g. South or East Asian, Middle 

Eastern, Afro-Caribbean, Hispanic
• Previous GDM
• 2+ glycosuria on antenatal screening (or 1+ on two or more occasions during pregnancy)
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Diagnosis of Diabetes: Learning Points

• T1DM is diagnosed clinically; significant ketonaemia or ketonuria is a medical emergency
• HbA1c 48mmol/mol is recommended as the cut-off for diagnosis of T2DM
• There are several situations where HbA1c cannot be used for diagnosis. Additionally, be cautious 

when patients are anaemic, have had recent transfusion, or may have abnormal haemoglobin as 
these situations may invalidate the HbA1c assay

• HbA1c is not a perfect diagnostic test; an HbA1c <48mmol/mol does not exclude diabetes 
• Do not routinely test both glucose and HbA1c in the same patient as they are not completely 

concordant with one another
• New units for HbA1c are mmol/mol. Remember 42mmol/mol (6.0%), 48mmol/mol (6.5%) and 

58mmol/mol (7.5%)
• We have no ideal index of glucose exposure; the choice of glucose test needs to be individualised 

to the clinical situation at hand
• GDM is diagnosed when FBG ≥5.6mmol/l or 2hr BG post 75g OGTT ≥7.8mmol/l; these thresholds 

are much lower than the thresholds to diagnose diabetes in the non-pregnant individual
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THE DIAGNOSIS OF DIABETES–NOTES
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THE DIAGNOSIS OF DIABETES – CPD WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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THE CLASSIFICATION OF DIABETES
► Type 1 Diabetes Mellitus (T1DM) NICE NG17 T1DM in Adults: Diagnosis & Management 2015

T1DM usually presents acutely with osmotic symptoms of:

• Polyuria
• Polydipsia
• Weight loss (often dramatic)

There is associated hyperglycaemia and ketonaemia and/or ketonuria. Sometimes T1DM presents with 
diabetic ketoacidosis (DKA, see “Diabetes Emergencies” chapter) or may be found incidentally.

• The distinction between T1DM & T2DM is becoming increasingly blurred (see below) and often the 
safest policy is to assume the patient has T1DM until proven otherwise.

A FH of diabetes is infrequent in T1DM with up to 10% of patients having an affected close relative. There 
is also a close relationship with other autoimmune conditions such as coeliac disease, thyroid disease 
and pernicious anaemia.

T1DM is a result of the autoimmune destruction of pancreatic beta cells leading to an absolute insulin 
deficiency.

Testing for islet cell antibodies (ICA), glutamic acid decarboxylase 65 (GAD-65) islet antibodies 
or insulinoma-associated antibodies (IA-2) can help establish a diagnosis if there is any diagnostic 
uncertainty. However, the absence of pancreatic autoantibodies does not rule out the possibility of T1DM.

C-peptide levels can also be tested to determine the type of diabetes; C-peptide is a by-product when beta 
cells produce insulin, therefore C-peptide levels can be useful for assessing residual beta cell function. It 
is also helpful for differentiating between naturally produced insulin and injected insulin. In T1DM there is 
usually very little or no C-peptide present.

► Type 2 Diabetes Mellitus (T2DM)

T2DM is the most common form of diabetes in adults and is characterised by hyperglycaemia with insulin 
resistance (reduced insulin sensitivity) and relative insulin deficiency. The prevalence of T2DM is 
closely linked with increasing obesity. A strong family history is often present with T2DM with 75-90% 
having an affected close relative.

Patients with T2DM typically present insidiously with symptoms and signs of hyperglycaemia (osmotic 
symptoms as above, as well as recurrent fungal infections, urine infections, lethargy and blurred 
vision) but is also often found incidentally.

T2DM is a progressive condition; at diagnosis both insulin sensitivity and beta cell production of insulin are 
around 50% of normal. The latter further declines by around 5% per year over the subsequent 5 years.

►Risk factors for T2DM include:

• FH of T2DM
• Overweight or obese
• Unhealthy diet
• Physical inactivity (A large prospective cohort study (Diabetologia 2016;59:709-18) has demonstrated 

that sedentary behaviour increases the risk of developing metabolic syndrome and T2DM)
• Increasing age
• High blood pressure
• Ethnicity
• Impaired glucose tolerance (IGT) & impaired fasting glycaemia (IFG) aka “pre-diabetes”
• History of gestational diabetes

Smoking (former & current) has also recently been demonstrated (Diabetes Care 2014;37:3164-71) to be a 
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risk factor for T2DM independent of weight, physical activity and diet.
► Monogenic Diabetes: Maturity Onset Diabetes of the Young (MODY) BMJ 2011;343:d6044

A useful BMJ clinical review highlighted the diagnosis and management of MODY. MODY comprises several 
genetic disorders (i.e. not autoimmune or obesity-related) characterised by beta cell dysfunction and 
diabetes. The genes involved control pancreatic beta cell development and function.
Monogenic diabetes is estimated to be the underlying cause of diabetes in 1-2% of patients diagnosed with 
diabetes. In most cases MODY has autosomal dominant inheritance therefore first degree relatives have 
a 50% chance of inheriting the mutation. Distinguishing T1DM, T2DM and MODY can be diagnostically 
challenging. So far 6 subtypes of MODY have been identified, each leading to a different type of disease.

• Many forms of MODY can be treated with either oral medication or simply with diet. This is 
potentially life-changing for those misdiagnosed with T1DM and on multiple insulin injections.

 ◦  MODY subtypes 1 & 3 are optimally treated with low dose sulphonylureas (e.g. gliclazide 20mg 
bd), and these patients can be safely switched from insulin without risk of DKA and a significant 
improvement in their quality of life

 ◦  MODY subtype 2 is characterised by a mild and stable hyperglycaemia with a low risk for 
complications. Studies have shown no change in HbA1c after cessation of treatment, and current 
consensus is that no treatment is required

• Key is to consider diagnosis in new and established cases of diabetes
• Often non-insulin-dependent diabetes or very insulin-sensitive disease with no tendency to DKA when 

insulin omitted
• Absence of β-cell autoimmunity: no evidence of pancreatic antibodies & normal C-peptide levels
• Genetic tests & family screening available; expensive but considerably cheaper than a lifetime of 

insulin…
A useful algorithm was proposed within the review to guide diagnosis of MODY:

BMJ 2011;343:d6044

Key features that might point towards a diagnosis of MODY:

• A strong FH of diabetes (any type) involving two, or ideally three consecutive generations
• Age of onset 2nd to 5th decades, usually <45y
• Absence of features of insulin resistance (e.g. obesity and acanthosis nigricans)
• Hyperglycaemia initially easy to control with no history of DKA
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The University of Exeter is a centre of excellence for research and clinical care in genetic forms of diabetes. 
They have an excellent website (www.diabetesgenes.org) providing information for both patients and 
professionals. They have also recently released a free to download Diabetes Diagnostics app combining 
a MODY clinical prediction calculator and international guidance as a resource to guide diabetes 
classification.

► Latent Autoimmune Diabetes of the Adult (LADA) Diab. Med. 2015;32(7):843-852, BMJ 
2012;344:e2827

A recent review article in Diabetic Medicine discussed current knowledge and uncertainties surrounding 
LADA.

A range of autoimmune diabetes presents throughout adulthood; as mentioned above, T1DM is 
characterised by autoimmune destruction of the pancreatic beta cells leading to absolute insulin deficiency, 
and therefore the immediate requirement of insulin to control glycaemia and prevent ketosis at diagnosis.

LADA on the other hand is essentially “late-onset” T1DM; the underlying pathogenesis is still an 
autoimmune mediated beta cell destruction but with a much slower progression to absolute insulin 
deficiency, and therefore a delay in the requirement of insulin (sometimes up to years).

It is an easily missed diagnosis; due to its late onset, LADA is often mistaken for T2DM. Clinically, 
however, LADA patients tend to have a lower mean age at diabetes onset, lower BMI, and worse HbA1c 
levels than those with T2DM.

Note LADA patients can sometimes be overweight and LADA actually shares genetic features of both 
T1DM and T2DM. Interestingly, patients with LADA have a higher prevalence of other autoimmune 
disease than those with T2DM, especially thyroid disease. If a diagnosis of LADA is established thyroid 
function will need to be closely monitored and also screening undertaken for other autoimmune disease.

A clue to diagnosis is a FH of diabetes. However, be aware that although T2DM has a strong familial 
tendency, the incidence of T1DM is also increased in families of those with T2DM. Pancreatic autoantibody 
testing (particularly anti-GAD65) will be positive in those with LADA, as well as low levels of C-peptide.

• Correct diagnosis is crucial to prevent the development of DKA; unfortunately, many misdiagnosed 
LADA patients present with DKA

► Pancreatic diabetes Practical Diabetes 2016;33(3):77-78

A recent review explored pancreatitis, pancreatic cancer, and diabetes (Practical Diabetes 2016;33(3):77-
78). Surgery to remove pancreatic tissue, or any disease process that damages the pancreas can cause 
diabetes. Pancreatic disease is also more common in those with diabetes compared to those without, 
particularly pancreatic cancer.

This form of diabetes usually requires insulin however because both beta cells and alpha cells (which 
produce glucagon) are affected, there is an increased risk of hypoglycaemia, both relating to treatment and 
also spontaneous.

Examples include pancreatic cancer, cystic fibrosis, haemochromatosis and chronic pancreatitis.

The recent Scottish Referral Guidelines for Suspected Cancer 2014, and also the NICE NG12 Suspected 
Cancer: Recognition and Referral guidelines 2015 both make the new recommendation to consider:

• Urgent direct access CT scan of the upper abdomen (or USS if not available) in those aged 
60 or over with weight loss and GI symptoms, or back pain or new-onset diabetes to exclude 
underlying pancreatic cancer 

Acute pancreatitis is a potentially life-threatening condition and is increasing in incidence, largely due to 
increased excessive alcohol consumption. A recent meta-analysis found pre-diabetes or diabetes in 37% of 
patients after a first episode of acute pancreatitis (Gut 2014;63:818-31).

► Drug-induced diabetes

Many drugs can impair glucose tolerance by reducing insulin secretion or increasing hepatic glucose 
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production and insulin resistance.

Common examples include glucocorticoids, statins, beta-blockers, thiazide diuretics, atypical 
antipsychotics (olanzapine, clozapine, quetiapine & risperidone; aripiprazole does not increase the 
risk of diabetes), and protease inhibitors for HIV infection.

The Lester Positive Cardiometabolic Health Resource provides HCPs with a simple assessment and 
intervention framework to protect the cardiovascular and metabolic health of patients with severe mental 
illness receiving antipsychotic medication. This includes the regular checking of HbA1c.

The British Association of Psychopharmacology has recently issued guidelines on the management of 
weight gain, metabolic disturbances and CV risk associated with psychosis and antipsychotic drug treatment 
(J Psychopharmacology 2016;30(8):717-748). The guidance is a fairly lengthy document however provides 
some evidence-based and pragmatic advice on the monitoring of physical health risk factors in those with 
severe mental illness.

► Statins & diabetes

Previous meta-analyses of RCTs have suggested that statins increase the risk of diabetes (Diabetes 
Care 2009;32:1924-9, Lancet 2010;375:735-42). The NNH over 5 years is high and estimated at 198 
whereas the NNT over 5 years to prevent a CV event is far lower at just 49 (BMJ 2014;348:g280).

A recent multi-centre observational study (BMJ 2014;348:g3244) explored this issue further and found that 
higher potency statins (rosuvastatin >10mg, atorvastatin >20mg, or simvastatin >40mg) were associated 
with a greater risk of incident T2DM within the first 2 years of treatment.

A rmore recent Lancet review (Lancet 2016;388(10059):2532-2561) discussed the evidence for the efficacy 
and safety of statin therapy.  They found that treatment of 10000 patients over 5 years with a more potent 
statin regimen (e.g. atorvastatin 40mg) would cause about 50-100 new cases of diabetes (NNH 100-200).  
The excess in new diagnoses appears soon after starting statin therapy, chiefly amongst patients with risk 
factors e.g. raised BMI, HbA1c or known impaired glucose tolerance.  The authors also found a much lower 
NNT over 5 years to prevent a CV event in a low risk population of just 20.

The underlying mechanism is unclear but it appears that statins affect insulin secretion and sensitivity 
possibly by a direct toxic effect on the beta cells of the pancreas.  The clinical relevance is also unclear 
given that the CV benefits of statins with diabetes are substantial.  There is no evidence of an excess of 
microvascular complications related to diabetes and statin therapy.

This evidence gives an extra reason to reinforce lifestyle advice in those on higher potency statins, and also 
at higher risk of diabetes, and we may need to consider monitoring these patients for diabetes more closely.

► Endocrinopathies

Several hormones oppose the action of insulin e.g. adrenaline, glucagon, cortisol and growth hormone. 
These hormones consist the protective counter-regulatory response to hypoglycaemia. However, the over-
production of these hormones can predispose to dysglycaemia or overt diabetes:

• Cushing’s syndrome due to pituitary or adrenal disease, or systemic glucocorticoid use
• Acromegaly due to growth hormone excess
• Phaeochromocytoma due to catecholamine excess
• Glucagonomas–associated with weight loss, skin rash, anaemia & thromboembolic phenomena
• Insulinomas–may form part of a multiple endocrine neoplasia syndrome
• Gastrinomas
• Somatostainomas–typically associated with a triad of diabetes, cholelithiasis & diarrhoea with 

steatorrhoea
• Hyperthyroidism can interfere with glucose metabolism but rarely causes overt diabetes
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Classification of Diabetes: Learning Points

• T1DM is a result of the autoimmune destruction of pancreatic beta cells leading to an absolute 
insulin deficiency

• T2DM is the most common form of diabetes in adults and is characterised by hyperglycaemia with 
insulin resistance and relative insulin deficiency

• MODY comprises several genetic disorders characterised by beta cell dysfunction and diabetes
• Many forms of MODY can be treated with either oral medication or simply with diet. This is potentially 

life-changing for those misdiagnosed with T1DM and on multiple insulin injections
• Suspect MODY if string FH diabetes, age of onset <45y, absence of insulin resistance & easy to 

control hyperglycaemia
• LADA is essentially “late-onset” T1DM; It is an easily missed diagnosis; due to its late onset, 

LADA is often mistaken for T2DM
•  Surgery to remove pancreatic tissue, or any disease process that damages the pancreas can cause 

diabetes
• Recent cancer guidelines suggest we consider urgent upper abdominal imaging for those aged 

>60y with weight loss and new-onset diabetes to exclude pancreatic cancer
• Many drugs can impair glucose tolerance by reducing insulin secretion or increasing hepatic glucose 

production and insulin resistance
• High potency statins & antipsychotics in particular are associated with an increased risk of 

incident T2DM
• Several endocrinopathies can predispose to dysglycaemia or overt diabetes

The Classification of Diabetes: Quality Improvement Idea

• Consider using the Lester Positive Cardiometabolic Health Resource to improve the detection and 
management of cardiometabolic disease in those with severe mental illness
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THE CLASSIFICATION OF DIABETES – CPD WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:

THE CLASSIFICATION OF DIABETES

NB Medical Education Diabetes for Primary Care 2018

37



"PRE-DIABETES" & PREVENTION OF TYPE 2 DIABETES
• T2DM is at pandemic proportions; we desperately need effective interventions to stem this tidal wave 

of disease. Some argue that diagnosing T2DM is closing the stable door after the horse has bolted. 
Instead, we need to identify those at high risk of developing T2DM and encourage lifestyle change to 
reduce the risk of future disease.

This diagnostic label of “pre-diabetes” has caused much debate, with critics citing the leap of faith that 
is required to presume that treatment of pre-diabetes will actually improve morbidity and mortality. 
Proponents argue that there is a continuum of diabetes risk, and possibly arterial disease, with any extent of 
hyperglycaemia.

Pre-diabetes encompasses both impaired fasting glycaemia (IFG; fasting blood glucose 6.1-6.9mmol/l) 
and impaired glucose tolerance (IGT; 2hr plasma glucose after 75g oral glucose load 7.8-11mmol/l).

► Prevalence of Pre-diabetes in England 2003-2011 BMJ Open 2014;4:e005002

A recently published study suggested that more than a third of adults in England have pre-diabetes, and 
the prevalence has tripled over the past eight years. This was a cross-sectional study and therefore it was 
not possible to identify how many of these people progressed to T2DM. Age, weight, blood pressure & 
cholesterol were all associated with the risk of pre-diabetes. However, no gender differences were noted. 
Pre-diabetes also varied by ethnic minority, and to a lesser extent, socioeconomic status.

Of note, the authors used the American Diabetes Association criteria (HbA1c 39-46mmol/mol) to define 
pre-diabetes, whilst a recent UK expert position statement (Diabet. Med 2012;29:1350-1357) recommended 
values of 42-47mmol/mol to describe those at high risk of diabetes. This clearly will have impacted on 
prevalence.

• A recent BMJ Analysis (BMJ 2014;349:g4485) argues that labelling people with pre-diabetes risks 
unnecessary medicalisation and unsustainable burdens for healthcare systems. Moreover, a recent 
meta-analysis suggested that, in those with IGT, more than half will not have diabetes after 10 years 
(Diabetologia 2013;56:1489-93. Many feel that this weak evidence base does not justify the potential 
harms of over-diagnosis with pre-diabetes (need for medical care, challenges with insurance and 
employment, anxiety about future complications, and self-image)

► Diabetes Prevention Studies

However, there is overwhelming evidence from studies in the USA, Finland, China, India and Japan 
that lifestyle changes can prevent the development of T2DM in high risk individuals. Additionally, 
there is growing evidence that earlier detection of individuals at high risk of developing diabetes, followed by 
interventions to delay or prevent type 2 diabetes, can result in reductions in the incidence of diabetes and its 
complications & co-morbidities.

Da Qing Diabetes Prevention Study 23-year Follow-Up. Lancet Diab Endocrinol 2014;2:474-80

The Da Qing Diabetes Prevention Study recently published 23-year follow-up data of their 6-year 
lifestyle programme for Chinese people with IGT. They robustly demonstrated that lifestyle intervention 
can reduce the long-term incidence of cardiovascular & all-cause mortality and diabetes.
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Some argue though that the intensive lifestyle interventions in these large-scale diabetes prevention studies 
are very expensive and largely impractical, and do not translate into a real-world reduction in the incidence 
of diabetes and its complications. Indeed, this is one of the main concerns about the recently launched 
National Diabetes Prevention Programme in England (see below).
A recent Diabetic Medicine review article (Diab. Med 2013;30:3-15) looked at 17 “real-world” lifestyle 
intervention programmes to prevent T2DM and/or reduce weight in high-risk adults and compared them with 
the effectiveness of larger diabetes prevention trials. All bar one demonstrated weight loss but no consistent 
differences were found in blood glucose. The authors concluded there is potential for less intensive 
interventions to be both feasible and still have a positive impact especially on weight.
Interestingly outcomes were not always related to overall attendance at these programmes with some 
interventions showing weight loss of 6% even with <60% attendance.

Diabetes Prevention Program Outcomes Study (DPPOS). Diabetes Care 2014;37:2622-2631
DPPOS is an ongoing observational study of participants from the 3-year Diabetes Prevention Program 
(DPP) randomised trial.
DPPOS has recently reported data that demonstrates that restoration of normal glucose regulation 
can significantly reduce the estimated CV risk of individuals with pre-diabetes. Specifically, the 
10-year CV risk score was 14.4% for those with diabetes, 15.5% in those who returned to normal glucose 
regulation, and 16.2% for those who remained in the pre-diabetes range. The lower CV risk in those who 
developed diabetes was attributed to use of lipid-lowering drugs and anti-hypertensive medication.
Furthermore, there was a 56% long-term reduction in diabetes incidence in people with pre-diabetes who 
regressed to normal glucose tolerance.

Finnish Diabetes Prevention Study 13-year Follow-Up. Diabetologia 2013;56(2):284-93
The Finnish Diabetes Prevention Study (FDPS) recently published 13-year follow-up data of their 
lifestyle intervention programme, which encompassed weight reduction, dietary modification and 
increased physical activity. The FDPS clearly demonstrated that early intensive lifestyle intervention 
resulted in sustained lifestyle change and long-term prevention of progression to T2DM over 13 
years. The intensive lifestyle group had a 38% reduction in risk of diabetes overall, with a NNT of 5.2 over 
13 years of follow-up, and an ARR of 19.4%.
The intervention group underwent seven sessions of individualised face-to-face dietary counselling during 
the first year. They were also offered supervised moderate intensity resistance training sessions.
Interestingly, the authors also reported that the duration of lifestyle counselling was not related to diabetes 
risk reduction, suggesting even a brief period of lifestyle intervention has a long-standing effect.

Conclusions

• A legacy effect is emerging in T2DM prevention studies: in those at high risk of T2DM, early intensive 
lifestyle change results in the long-term prevention of T2DM, and a reduction in cardiovascular and 
all-cause mortality

• There exists “real-world” evidence to support the implementation of these large scale diabetes 
prevention programmes in our everyday clinical practice
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► NICE Public Health Guidance 38 Type 2 diabetes: prevention in people at high risk. Sept 2017
NICE has partially updated its PH38 guidance originally published during 2012.  This guidance recommends 
a systematic approach to identifying those at highest risk of developing T2DM. Furthermore, this guidance 
also offered pragmatic advice on interventions and follow-up for this high-risk group. The evidence for 
this guidance partly comes from the above large-scale diabetes prevention studies. The guideline has 
been summarised in the BMJ (BMJ 2012;345:e4624) and endorsed in the BJGP (BJGP 2013;63:60).  The 
updated guideline has reviewed the evidence for intensive lifestyle change programmes as well as for 
metformin in those at risk of T2DM and made some updated recommendations.

Key Points
• NICE remind us that age is not a barrier to being at high risk of, or developing T2DM
• Primary care HCPs should implement a two-stage strategy to identify those at high risk of T2DM
• Stage 1: Consider using a validated web-based risk assessment tool to identify people at high risk of 

T2DM e.g. the Diabetes UK risk tool, Leicester Diabetes Risk Score or QDiabetes-2016
• Stage 2: If low/medium risk of T2DM, offer brief advice on reducing diabetes risk & reassess risk every 

5 years.  If high risk of T2DM, offer a FPG or HbA1c test
• If confirmed as high risk (FPG 5.5-6.9mmol/l or HbA1c 42-47mmol/mol) offer referral to a local 

evidence-based, quality-assured intensive lifestyle programme
• Recommendations can be used alongside the NHS Health Check programme

The below flowchart from the BMJ usefully suggests interventions for those at various levels of risk of T2DM:
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• Intensive Lifestyle Change Programmes NICE PH38 September 2017
The intensive lifestyle change programme ideally should be group-based and meet a minimum of 8 times 
over 18 months. Lifestyle advice should focus on physical exercise (minimum of 150 minute per week), 
weight loss, and dietary advice. See “My Diabetes My Way” for typical advice.  Programmes should be 
designed to help as many people as possible to access and take part in them.  To this end, NICE have also 
published a guideline during 2011 (NICE PH35) on population and community-level interventions for T2DM 
prevention which recommends how to tailor services for people in ethnic communities and other groups who 
are at high risk of T2DM.

• NICE remind us if places are limited when commissioning local or national services to deliver intensive 
lifestyle-change programmes, we should prioritise those with FPG 6.5-6.9mmol/l or HbA1c 44-
47mmol/mol

As per the flowchart, annual health checks should be undertaken reassessing weight, BMI and consideration 
of a repeat HbA1c.

The Finnish Diabetes Prevention Programme covered five key lifestyle management targets. These targets 
included a 5% reduction in bodyweight, a reduction in total fat intake to less than 30% of energy intake, a 
reduction in saturated fat to less than 10% intake, an increase in fibre to more than 15g, and increasing 
physical activity to over 4 hours per week.

Interestingly, data from the American DPP (Diabetes Care 2014;37(10):2738-45) suggested that weight 
cycling was associated with a greater risk of diabetes. They defined weight cycling as number of cycles 
associated with 2.25kg (5lbs) weight change. Weight cycling was more common in men, those aged less 
than 45 years, and those of African American origin.

► Drug therapy in those at high risk of T2DM NICE PH38 September 2017

• Metformin
NICE also recommends using our clinical judgement on whether (and when) to offer metformin to support 
lifestyle change for those whose HbA1c or FPG continue to deteriorate despite participation in an intensive 
lifestyle-change programme or if they are unable to participate in one, particularly if they have a BMI>35.

This is highly controversial, and obviously risks medicalisation over lifestyle choices but there is some 
evidence from the DPP that younger and more obese patients had a relatively greater impact on metformin. 
An older meta-analysis of metformin treatment in those at risk of diabetes (Am J Med 2008;121(2):149-157) 
did suggest that metformin in this context improved weight, lipid profiles, insulin resistance, and reduced 
new-onset diabetes by 40%.

We need to discuss the potential benefits and limitations of taking metformin, and reinforce the benefits of 
lifestyle change.  As usual, the axiom is “start low, go slow”; commence 500mg daily, and then gradually 
increase as tolerated to 2g daily in divided doses. For those who are intolerant of the gastrointestinal side-
effects, consider slow-release metformin.

Prescribe metformin for 6-12 months initially.  Monitor HbA1c at 3-month intervals, and stop if metformin if no 
effect is seen.

• Orlistat
NICE again recommends using our clinical judgement on whether to offer orlistat in those at high risk of 
T2DM with a BMI>28, if HbA1c is not falling despite intensive lifestyle interventions, or who are unable to 
change for whatever reason.

Review prescription after 12 weeks, and if 5% weight loss has not been achieved, consider stopping orlistat.

There were some concerns regarding orlistat and acute liver injury. However in a large self-controlled 
case series study (BMJ 2013;346:f1936), the incidence of acute liver injury was higher in the periods both 
immediately before, and immediately after the start of orlistat treatment.

This suggests that pre-existing health status and lifestyle, leading to the decision to commence treatment, 
rather than orlistat per se, causes liver damage.
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►  The NHS Diabetes Prevention Programme 
BJGP 2015 Jul;65(636):336-7 Diabetes & Primary Care 2016;18(3):113-114

The NHS Diabetes Prevention Programme (NHS DPP) is a joint commitment from NHS England, Public 
Health England and Diabetes UK.

The NHS DPP started in 2016 with a first wave of 27 areas covering 26 million patients with up to 20,000 
places available.  The NHS DPP will roll out across the whole of England by 2020 with an expected 100,000 
referrals available each year thereafter.

Confusingly, the NHS DPP uses the terminology "non-diabetic hyperglycaemia" for those at high risk of 
diabetes which they define as an HbA1c value between 42 and 47mmol/mol.

Those referred will get tailored, personalised help to reduce their risk of T2DM including education on 
healthy eating and lifestyle, help to lose weight and bespoke physical exercise programmes. Local schemes 
focus on weight loss, physical activity, cooking and nutrition, peer support plus telephone and on-line support 
from trained professionals n Bradford, for example, they had a programme to target all South Asian males 
aged over 25 years.

During August 2015, PHE published a systematic review & meta-analysis demonstrating that programmes 
similar to the NHS DPP can result in a 26% reduction in new cases of T2DM compared with usual care.

Many GP practices are concerned that this will result in screening and referring considerably more patients 
without the necessary resources and support, and that many patients will end up taking metformin rather 
than changing their lifestyles.

• Concerns have also been raised by Professor John Yudkin (Lancet 2015;3(7):502) that this programme 
will over-medicalise those at high risk of diabetes leading to over-diagnosis, increased prescribing of 
glucose-lowering medication with no tangible impact on the diabetes epidemic in England. He felt that 
the promotion of healthier lifestyles in high-risk communities was laudable, but it needs to include the 
enablement of people to undertake exercise as part of their everyday lives as well as regulation of the 
food industry

The WAKEUP Information Toolkit Diabetes & Primary Care 2015;17(4):175-179

The WAKEUP (Ways of Addressing Knowledge Education and Understanding in Pre-diabetes) 
information toolkit is a fantastic resource for those with pre-diabetes and their HCPs. It provides a practical 
primary care focused opportunity to work with individuals to provide basic information about their pre-
diabetes and to start to address lifestyle and other CV risk factors.

Click here for access to the WAKEUP materials which contain excellent patient information leaflets as well 
as healthcare professional resources

Pre-diabetes & the Prevention of T2DM: Learning Points

• Pre-diabetes encompasses both IFG and IGT; HbA1c levels of 42-46mmol/mol suggest high risk of 
diabetes

• Use a web-based tool such as the Leicester Risk Score or QDiabetes-2016 to assess risk of T2DM
• Keep a register of those at high risk of T2DM and reassess risk regularly depending on background 

risk
• Early intensive lifestyle change results in long-term prevention of T2DM, and a reduction in 

cardiovascular and all-cause mortality
• NICE PH38 suggests considering metformin and orlistat in those who continue to progress towards 

T2DM despite lifestyle intervention, or in those who do not engage
• The NHS Diabetes Prevention Programme launched during 2016 and will be rolling out across 

England over the next 4 years.  It will provide tailored lifestyle change programmes for those at high 
risk of T2DM

• The WAKEUP information toolkit is a fantastic resource for those with pre-diabetes and their HCPs
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PRE-DIABETES & PREVENTION OF T2DM – CPD WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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HbA1c TARGETS IN DIABETES
Type 1 Diabetes NICE NG17 T1DM in Adults: Diagnosis & Management 2015

The recently published NICE guidance on the diagnosis and management of T1DM encourage us to 
support all adults with T1DM to aim for a target HbA1c of ≤48mmol/mol to minimise the risk of vascular 
complications.

This target is supported by the seminal Diabetes Control and Complications Trial (DCCT 1982-93) and 
Epidemiology of Diabetes Interventions and Complications (EDIC, 1994-2006) study both of which robustly 
demonstrated that an intensive insulin strategy in T1DM aiming to achieve glucose levels as near normal 
as possible, reduced the development and progression of all diabetes complications compared to a 
conventional treatment strategy.

There was a 2% HbA1c difference between the 2 groups; the risk of new-onset retinopathy was reduced by 
76% in the intensive group, and the risk of progression of retinopathy reduced by 56%. Microalbuminuria, 
proteinuria and neuropathy were also significantly reduced.

Importantly, intensive glycaemic control was most effective when implemented early in the course of 
diabetes; if delayed, the reduction in complications was not so compelling. Finally, a “metabolic memory” 
phenomenon was demonstrated; these beneficial effects of intensive glycaemic control persisted for at least 
10 years after differences between the intensive and conventional groups disappeared (analogous to the 
“Legacy Effect” in T2DM - see below)

The DCCT/EDIC has very recently published 30-year follow-up data (Diabetes Care 2016;39(5):686-93) 
which demonstrated that intensive diabetes therapy during the DCCT (6.5 years) had long-term benefits 
on the incidence of cardiovascular disease in T1DM that persist for up to 30 years. This reinforces the 
importance of early tight control in those with T1DM.

However, when considering the new NICE HbA1c target for T1DM, we must individualise this target taking 
into account:

• Daily activities
• Aspirations
• Likelihood of complications
• Co-morbidities
• Occupation
• History of hypoglycaemia

Most adults with T1DM should be supported to achieve a HbA1c ≤48mmol/mol however targets may have 
to be revised upwards in:

• Frail elderly patients
• Those with limited life expectancy
• Those with advanced vascular complications
• Those with problematic hypoglycaemia

And of course we need to help those with T1DM avoid hypoglycaemia, especially those with high risk 
occupations. This can be facilitated with good education both in-house and external structured education.

Specifically, we should be advising routine self-monitoring of blood glucose at least four times daily, 
before each meal and before bed. We should support self-monitoring up to 10 times daily or more if:

• Desired HbA1c not achieved
• Frequent hypoglycaemia
• Legal requirement e.g. driving
• During illness, before & after sport
• During pregnancy
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NICE also recommend targeted consideration of continuous glucose monitoring systems (CGMS) if:
• Willingness to commit to CGMS for at least 70% of the time
• Complete loss of awareness of hypoglycaemia
• >2 episodes of hypoglycaemia per week
• HbA1c >75mmol/mol despite testing 10/day
• Can sustain HbA1c <53mmol/mol and/or have achieved a fall >27mmol/mol with CGMS

Finally, we need to empower effective self-management of T1DM to achieve the above tighter HbA1c target, 
to minimise hypoglycaemia, and of course improve quality of life. NICE state that all those with T1DM should 
be offered an evidence-based, structured education programme 6-12 months after diagnosis. One such 
programme is DAFNE (Dose Adjustment For Normal Eating) which has objectively been proven to reduce 
HbA1c & improve quality of life 12 months after completion.

• A recent clinical review in the BMJ (BMJ 2016;352:i998) explores this significant challenge of supporting 
self-management in T1DM in further detail.

Advise patients with T1DM to aim for:
• FPG 5-7mmol/l before breakfast
• 4-7mmol/l before meals at other times of the day
• If patients choose to test after meals, aim for 5-9mmol/l at least 90 minutes after eating
• Agree a bedtime target that factors in the time of the last meal
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HbA1c Targets Type 2 Diabetes
►  Management of Hyperglycaemia in T2DM, 2015: A Patient-Centred Approach. Update to a Position 

Statement of the American Diabetes Association and the European Association for the Study of 
Diabetes Diabetes Care 2015;38:140-149

► One Size Does Not Fit All Glycaemic Targets for T2DM. JDI 2014;5:134-141
► HbA1c Targets in T2DM: Guidelines and Evidence. DTB 2013;51:42-45
The above updated position statement and review articles stress the importance of individualised 
glycaemic targets. This is echoed in NICE NG28 T2DM in Adults: Management-see “NICE diabetes 
guidelines” chapter.

► United Kingdom Prospective Diabetes Study Lancet 1998;352:837-53
The seminal United Kingdom Prospective Diabetes Study (UKPDS) recruited over 5000 patients newly 
diagnosed with T2DM. Patients were randomised into 2 groups (UKPDS 33 & UKPDS 34) depending on 
body weight, and then each group was further randomised to either a tight glycaemic control strategy aiming 
for a FBG <6mmol/l or conservative therapy with diet alone.
In UKPDS 33, patients (median age 54y) were randomised to active therapy with a sulphonylurea or insulin 
or conservative therapy with diet alone. After 10 years, median HbA1c was 53mmol/mol in the active group 
and 63mmol/mol in the conservative therapy group.
During this 10 years of follow-up, there were significant reductions seen in microvascular disease in the 
tight glycaemic control group mainly due to decreased retinopathy requiring photocoagulation. The RRR 
for overall microvascular complications was 25%, and in absolute terms the NNT was 20 to prevent 
any diabetes end-point or death over 10 years.
In UKPDS 34, overweight patients (median age 53y) were randomised to active therapy with metformin or 
conservative therapy with diet alone. After 10 years, median HbA1c was 57mmol/mol in the metformin group 
and 64mmol/mol in the conservative therapy group.
After 10 years of follow-up, in those overweight patients on metformin, there were significant 
reductions seen in mortality and all diabetes-related complications.

► The Legacy Effect
The long-term 10-year follow-up of UKPDS was even more interesting; after UKPDS completed at 10 years 
all patients received usual care and there were no significant HbA1c differences between the intensive and 
glycaemic control after 1 year. After 10 years follow-up there were still significant improvements seen 
in the original tightly controlled glycaemic group in microvascular disease (RRR 24%) and mortality 
(RRR 15%), but there was also now significant improvements seen in macrovascular disease 
(specifically a RRR of 15% in myocardial infarction). This is the so-called “legacy effect”.

► UKPDS 35 BMJ 2000;321:405–Benefits of 1% (11mol/mol) reduction in HbA1c
In summary, the UKPDS demonstarted a strong relationship between diabetes complications including 
mortality and blood glucose levels. Specifically, each 1% reduction in HbA1c:

• Decreased microvascular complications by 37%
• Decreased any end-point or death related to diabetes by 21%
• Decreased diabetes-related mortality by 21%
• Decreased myocardial infarction by 14%

It is well recognised that hyperglycaemia is central to both microvascular and macrovascular 
disease, and hyperglycaemia is an independent risk factor for developing CVD. However, evidence 
suggests we are too “glucose-centric” in our approach to the management of T2DM and one size does 
not fit all.
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►  The Action to Control Cardiovascular Risk in Diabetes Study Group (ACCORD) 
NEJM 2008;358:2545-59

►  The ADVANCE Collaborative Group. Intensive Blood Glucose Control and Vascular Outcomes in 
T2DM NEJM 2008;358:2560-72

► Glucose Control and Vascular Complications in Veterans with T2DM. The Veterans Affair Diabetes 
Trial (VADT) NEJM 2009;360:129-39

In contrast to the UKPDS, the above pivotal studies recuited older patients with a longer duration of 
diabetes with co-morbidities and at high CV risk. In fact over 40% of those recruited to VADT had 
already experienced a CV event.

And in a nutshell, what these studies demonstrated was that an intensive glycaemic control strategy did 
not benefit these patients; there was no improvement seen in microvascular disease, macrovascular 
disease or mortality.

NB ADVANCE did actually show a small but significant improvement in microvascular events but this was 
almost entirely derived from a reduction in microalbuminuria and nephropathy. When only CV events were 
considered, there was no significant benefit of intensive glucose lowering.

Furthermore, in the ACCORD trial there was actually a 22% increase in mortality leading to the trial 
being terminated early. Unsurprisingly, in the intensive glycaemic control group, hypoglycaemia more 
common (mean HbA1c at start of trial 8.1% and final HbA1c 6.4% in the intensive group) as was weight gain 
(weight was up 10kg in ACCORD) due to the early intensive use of insulin.

► Follow-up of Glycaemic Control and Cardiovascular Outcomes in T2DM NEJM 2015;372:2197-2206

Interestingly, during June 2015, the VADT reported 10-year follow-up data and this now shows some 
benefit of more intensive treatment. The intensive treatment arm (median HbA1c 6.9%) compared to 
the standard therapy arm (median HbA1c 8.4%) is now associated with a significant reduction in CV 
events. The RRR was 17%, and in absolute terms the benefit was modest with a NNT of 116 to prevent 1 
CV event per year. This is the first trial to demonstrate such an outcome in an older, higher-risk population. 
However, there was no evidence of improved survival in the intensive treatment group.

Given there was no reduction in mortality, this CV benefit has to be balanced against the harms of 
aggressive treatment such as hypoglycaemia and weight gain, and indeed no quality of life outcomes were 
reported. In our view, we should maintain an individualised approach to glycaemic control in our older 
patients.

► Management of Hyperglycaemia in T2DM, 2015: A Patient-Centred Approach. Update to a Position 
Statement of the American Diabetes Association (ADA) and the European Association for the Study of 

Key Take Home Message

Early tight glycaemic control in those newly diagnosed with T2DM or early on in the course of 
disease significantly improves microvascular disease in the short-term, and macrovascular 
disease and mortality in the longer-term

• These patients will ideally benefit from tight glycaemic targets aiming for an HbA1c of 
<48mmol/mol

Key Take Home Message

Intensive glycaemic control in older patients with T2DM with a longer duration of disease and 
with established CVD or at high CV risk, does not benefit microvascular disease, macrovascular 
disease or mortality, and may actually do harm

• These patients will benefit from less stringent glycaemic targets aiming for an HbA1c of 58-
64mmol/mol, or sometimes higher may be appropriate
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Diabetes (EASD) Diabetes Care 2015;38:140-149

The leading cause of complications and death in T2DM remains CVD. A joint task force between the ADA 
and EASD agreed that whilst hyperglycaemia is important, it is a much weaker risk factor for CVD 
than BP or lipids. As discussed above, good glucose control does protect against microvascular 
disease but BP and lipid control are the more effective interventions. Good glycaemic control has a 
modest effect on macrovascular disease, but benefits only emerge after many years of good control.
The task force stress the importance of individualised treatment targets and treatment strategies, with an 
emphasis on patient-centred care and shared decision making.
They conclude by stating that:

• “Comprehensive cardiovascular risk reduction should remain the focus of diabetes 
management”

This should include smoking cessation and other healthy lifestyle habits, BP control, lipid management with 
statin treatment as appropriate, and in some circumstances antiplatelet therapy.
Within their position statement, the task force have produced a marvellously holistic figure outlining those 
patient and disease factors that may influence the target for glucose control, as reflected by HbA1c:

Diabetes Care 2015;38:140-149

Worsening concerns regarding a particular factor are illustrated by the increasing height of the 
corresponding “ramp”; concerns towards the left of the figure justify a more tight approach to glycaemic 
control, whereas concerns towards the right of the figure, justify a less stringent approach. Of course patient 
choice and expectation is paramount, and this figure should be used as an aide memoire to for clinical 
decision making.

Note the differentiation between factors that are potentially modifiable or not – patient attitude and their 
resources and support system can sometimes change (for better or worse) over time, and as always, we 
need to encourage lifestyle change and adherence to therapy through education and holistic support.
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A useful mnemonic when determining appropriate HbA1c targets for your patients: consider the 
“ABCDEFGH” approach:

• Age
• Body Weight
• Co-morbidities & Complications
• Duration of Disease
• Expectations of Treatment,
• Functional Status
• Ground Support
• Hypoglycaemia
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Treatment of T2DM in the Older Person
The rate of newly diagnosed T2DM rises markedly with increasing age until the age of 85 after which 
the rate plateaus (Diabetes Metab 2011;37:S27-38). Older people with undiagnosed T2DM may be 
asymptomatic or present atypically with confusion or incontinence. HbA1c as a diagnostic tool may also 
be less accurate especially if there is co-existing renal disease or anaemia (see “Diagnosis of Diabetes” 
chapter).

A recent review discussed polypharmacy in the aging patient, specifically reviewing the role of glycaemic 
control (JAMA 2016;315:1034-450). Moreover, older people with T2DM appear to be at greater risk 
of hypoglycaemia and more likely to develop serious consequences (J Diabetes Complications 2016; 
30(5):811-8).

For the older person, diabetes care should be individualised taking into account functional status, co-
morbidities, the presence of established CVD, risk of hypoglycaemia, and presence of microvascular 
complications. The risk-benefit balance must be considered when setting HbA1c targets.

► Treating T2DM in elderly people

A recent study (JAMA Intern Med 2014;174(8):1227-1234) investigated how treatment burden affects 
the benefits of intensive versus moderate glycaemic control in patients with T2DM. The main outcomes 
were quality-adjusted life years (QALYs) and a reduction in risk of microvascular and cardiovascular 
complications. This study was discussed in the BMJ (BMJ 2014;349:g4335).

They concluded that improving glycaemic control can provide substantial benefits, especially for younger 
patients. However, the benefits of treatment declined with age, and by age 75 the harms of most treatments 
were likely to outweigh any potential benefits.

Following on from this, a recent study (JAMA Intern Med 2015;175(3):356-362) looked at glycaemic control 
among older adults and the prevalence of potential over-treatment of diabetes. A third of included patients 
had significant impairments of their ADLs as well as at least 3 co-morbidities. Nearly two thirds of those 
included had an HbA1c below 53mmol/mol. The authors concluded that the harms of intensive treatment 
likely exceeded the benefits in these more frail patients, and the majority were over-treated.

► Relationship of reductions in cholesterol, blood pressure and HbA1c with improvements in CHD 
and CV outcomes Diabetologia 2010;53:2079-85
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► Some general points when managing hyperglycaemia in the older person:

• The patient’s wishes are paramount when pursuing glycaemic targets; what are their expectations 
for treatment? Do they wish additional hypoglycaemic therapy and indeed will they actually take it? 
This clearly will involve a discussion regarding the risk-benefit ratio of tighter glucose control

• Whilst age and life expectancy are important when individualising treatment, what is more relevant 
are functional status and support network. Less stringent targets are appropriate for those who are 
isolated with poor functional status including those who are housebound, those who require assistance 
with ADLs, and those with advanced cognitive impairment

• What is the impact of hypoglycaemia? To answer this, we need to take into account the patient’s 
functional status, support network and co-morbidities, and tailor HbA1c targets and glucose-lowering 
therapies appropriately if patients are vulnerable to the effects of hypoglycaemia

• As discussed above, newly diagnosed overweight patients with T2DM, or those early in the course 
of disease without complications and co-morbidities are likely to benefit from tight glucose control 
aiming for an HbA1c<48mmol/mol whereas…

• …Less stringent glucose control is appropriate for those patients with longer disease duration 
with co-morbidities and complications. Aiming for an HbA1c of <58-64mmol/mol is often appropriate, 
and sometimes higher (see “Managing Older People with T2DM” below)

• 
► International Diabetes Federation. Managing Older People with T2DM. Global Guideline 2013

Recent new international guidelines have been published to help guide management in this important 
group. It is well known that reducing HbA1c is associated with a significant improvement in many 
outcomes including microvascular disease. However, priorities for glycaemic control may shift in older 
populations to favour safety and avoidance of hypoglycaemia, rather than achieving HbA1c targets.

This comprehensive guideline for those over 70y, delineates categories of older people with diabetes to 
allow recommendations to be suitable for a broad range of patients seen in everyday clinical practice e.g. 
the active healthy 80-year-old versus the frail housebound 65-year-old patient.

The guidelines are mainly based on expert opinion as there isn’t much clinical trial evidence to support 
the recommendations as older people are excluded from many diabetes trials due to their age and co-
morbidities.

The authors refer to the guidelines as a “guiding philosophy” respecting the fact that older people are very 
individual and their needs can differ considerably.

• The authors also highlight that the one thing that doesn’t happen as often as it should, is stopping 
medication–polypharmacy is a major issue for our older patients with many prescribed medications 
contraindicated or with significant precautions attached. A thorough medicines assessment is a 
pivotal component of the assessment of the older person with diabetes.

Functional Categories of Older People with Diabetes
Category 1: Functionally Independent

• Living independently and have no impairments of ADL
Category 2: Functionally Dependent

• Have impairments of ADL and at risk of admission to a care home
Subcategory A: Frail

• Severe restriction in mobility & strength and high falls risk
Subcategory B: Dementia

• Cognitive impairment, disorientation, personality change & unable to selfcare
Category 3: End of Life Care

• Significant medical illness or malignancy and have a life expectancy of less than 1 year
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Functional 
Category

Usual HbA1c 
Target (mmol/mol)

Usual BP Target 
(mmHg)

Management of 
Lipids

Functionally 
Independent

53-58 <140/90 Actively manage to 
reduce CV risk

Functionally 
Dependent

53-64 <140/90 Actively manage to 
reduce CV risk

Frail Up to 69 <150/90 Statin use as 
clinically indicated

Dementia Up to 69 <140/90 should be 
attempted

Consider if statin 
appropriate in non-
vascular dementia

End of Life Care Avoid symptomatic 
hyperglycaemia

BP control not 
necessary; consider 
stopping therapy

Lipid control not 
necessary; consider 
stopping therapy

Hypoglycaemia is a particular concern for older people with diabetes; it carries a worse prognosis and higher 
mortality risk with age. Therefore, as above, for a frail patient we should aim for an HbA1c of up to 69mmol/
mol to prevent hypoglycaemia occurring.

► Similarly, a recent review (JAMA 2016;315:1034-450) exploring the role of glycaemic control in the older 
person, suggested a simple 4-step algorithm to consider when individualising treatment in the older person:

• Step 1: Estimation of the benefits of intensive control on macrovascular disease (“no benefit likely”) and 
microvascular complications (life expectancy <8 years “unlikely to gain benefit”; 8-15 years “uncertain 
benefit”; and >15 years “possible benefit”)

• Step 2: Estimation of the harm of intensive control i.e. hypoglycaemia, drug burden and drug interactions
• Step 3: Patient-centred discussion where possible to discuss individualisation of glycaemic target –the 

author suggests between 58-75mmol/mol
• Step 4: Use the agreed target to discontinue, continue, or reconsider the need for additional therapies, 

with a preference for modifying the target rather than increasing polypharmacy

► Diabetes in care homes

It is estimated that up to one third of older people in care home settings have diabetes (Diabetes Care 
2001;24(6):1066-1068). Yet sadly, many of these older people appear to be vulnerable and neglected in 
terms of their diabetes, with high rates of diabetes complications and infection. There is also evidence that 
many people with diabetes in care homes with multiple co-morbidities and poor functional status are still 
being prescribed multiple medications, especially for CV risk reduction which may be inappropriate (Diabet 
Med 2012;29(1):136-9).

Good Clinical Practice for Care Home Residents with Diabetes, Diabetes UK 2010

During 2010, Diabetes UK published national guidelines for dependent older people with diabetes aiming to 
improve diabetes management in care homes.
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Diabetes UK published a position statement during 2014 regarding diabetes care for older people resident 
in care homes recommending that the above national guidance be followed as a matter of urgency to 
improve care for the rapidly increasing numbers of dependent older people with diabetes. Diabetes UK 
recommend a number of resources which are outlined within their position statement.

► “Burnt-out diabetes” Future Sci OA 2016;2(1)

“Burnt-out diabetes” is a relatively new concept gaining some traction to describe frail older people 
with diabetes who return to normoglycaemia. It is thought to be related to reduced appetite, decreased 
food intake, protein energy malnutrition, muscle wasting and frailty. This results in a lower requirement for 
glucose-lowering therapies, which often can be stopped altogether.

► Exception reporting as a quality marker BJGP 2013;63(611):315

“... warranted [QOF] exceptions are the consequence of patient-centred care, an indication of 
evidence based not driven medicine, a mark of quality practice”

Exception reporting (as long as it is done properly on a case by case basis) should be seen as a marker of 
good quality care and this is none truer for the diabetes glycaemic target QOF indicators.

• Consider judicious QOF exception reporting of the HbA1c QOF indicators based on the medical and 
functional status of our patients based on the above evidence

► End of Life Diabetes Care Diabetes UK Clinical Care Recommendations 2013

Individuals with diabetes who are at the end of life have unique care needs; Diabetes UK have produced a 
series of clinical care recommendations to help promote a consistent high quality approach towards end of 
life diabetes care.  Unsurprisingly there is a paucity of published evidence to guide recommendations, and, 
as such, recommendations are based on expert consensus opinion.

Included are several helpful and pragmatic algorithms to aid review of medications (including insulin) and 
withdrawal of treatment at end of life and also treatment of hypoglycaemia. 

Good Clinical Practice for Care Home Residents with Diabetes, Diabetes UK 2010 

Recommendations for Improving Diabetes Management in Care Homes

• Screen for diabetes on admission and regularly thereafter
• Policies must include strategies to minimise hospital admission, metabolic decompensation, pressure 

sore development, pain, diabetes-related complications, infections and weight loss
• All residents should have an individual diabetes care plan that is reviewed regularly and after any 

intermittent illness
• All residents with diabetes should have an annual review which includes a medication review and 

access to specialist services
• All care homes should have a diabetes care policy that can be regularly updated and be a basis for 

diabetes audit
• Staff should have the relevant knowledge and skills, and participate in regular diabetes CPD 

programmes

Managing Older People with T2DM: Audit Idea

Review the glycaemic targets of older people with T2DM:

• Those who are over 75 years of age with T2DM should not have an HbA1c of less than 53mmol/mol 
• Set a 90% target to allow for non-attendance, death, relocation of patients and difficult to reach 

patient groups
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HbA1c Targets in Diabetes: Learning Points

• One size does not fit all!
• In T1DM we should support all adults with T1DM to aim for a target HbA1c of ≤48mmol/mol but this 

will need individualised depending on individual patient circumstances
• In T2DM, Intensive glycaemic control in overweight newly diagnosed reduces microvascular 

complications and mortality with a legacy effect
• Intensive glycaemic control in older people with T2DM with multiple co-morbidities and longer 

duration of disease does not benefit patients and may do harm
• The leading cause of complications and death in T2DM remains CVD; lowering glucose is important 

but BP and lipid control are the more effective interventions
• Comprehensive cardiovascular risk reduction should remain the focus of diabetes management –

ADA/EASD 2015
• Consider the “ABCDEFGH” approach when determining HbA1c targets
• Priorities for glycaemic control may shift in older populations to favour safety and avoidance of 

hypoglycaemia, rather than achieving HbA1c targets
• Consider functional categories of older people with diabetes when determining treatment aims
• Diabetes care for older people in care homes needs urgently addressed; national guidelines are 

available to help us
• “Burnt-out diabetes” is a relatively new concept gaining some traction to describe frail older people 

with diabetes who return to normoglycaemia
• Consider judicious QOF exception reporting of the HbA1c QOF indicators based on the medical and 

functional status of our patients
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HBA1C TARGETS–NOTES
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HBA1C TARGETS – CPD WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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Diabetes Food Choices, Weight Reduction and Behaviour Change
Dietary therapy is an integral part of the effective management of diabetes and has a vital role in helping 
people with diabetes achieve and maintain optimal glycaemic control and body weight, and reduce the risk 
of long-term micro and macrovascular disease.

There has been controversy over the past few years about the most effective diet for the treatment of 
diabetes, especially type 2 diabetes, with much debate about the optimal amount of dietary carbohydrate, 
and the amount and type of fat.

Education and management

Structured, multi-component diabetes education programmes are both clinically and cost-effective for people 
with type 1 and type 2 diabetes. NICE recommendations include offering accredited, structured education 
at diagnosis and at regular (at least annual) review to all people with diabetes (NICE 2016; QS6). Examples 
of accredited programmes include DAFNE for type 1 diabetes and DESMOND and X-PERT for type 2 
diabetes, although many local programmes are now gaining accreditation through the Quality Institute for 
Self-Management Education and Training (QISMET) process. 

NICE also recommends that all people with diabetes should receive detailed personalised dietary advice 
from a healthcare professional with specific expertise and competencies in nutrition. A registered dietitian 

Dietary recommendations are included in the following national guidance documents:

National institute for Health and Care Excellence. Type 2 diabetes in adults: management (NG28). NICE: 
2015, updated 2017.

National institute for Health and Care Excellence. Type 1 diabetes in adults: diagnosis and management 
(NG17). NICE: 2015, updated 2016.

Scottish Intercollegiate Network. Management of diabetes (116). SIGN: 2010, updated 2013.

National institute for Health and Care Excellence. Obesity: identification, assessment and management 
(CG189). NICE: 2014.

Scottish Intercollegiate Network. Management of obesity (115). SIGN: 2010.

National institute for Health and Care Excellence. Cardiovascular disease: risk assessment and reduction, 
including lipid modification (CG181). NICE: 2014, updated 2016.

Other key documents include:

Diabetes UK. Evidence based nutrition guidelines for the prevention and management of diabetes. 
Available at: https://www.diabetes.org.uk/nutrition-guidelines

British Dietetic Association/Diabetes UK. Policy statement: Dietary fat consumption in the management of 
type 2 diabetes. Available at: https://www.diabetes.org.uk

Diabetes UK. Position statement. Low carb diets for people with diabetes. Available at: https://www.
diabetes.org.uk

Mann JI. Nutrition recommendations for the treatment and prevention of type 2 diabetes and the 
metabolic syndrome: an evidenced-based review. Nutr Rev. 2006;64(9):422-7.

Evert AB, Boucher JL, Cypress M, Dunbar SA, Franz MJ, Mayer-Davis EJ, Neumiller JJ, Nwankwo R, 
Verdi CL, Urbanski P, Yancy WS Jr. Nutrition therapy recommendations for the management of adults with 
diabetes. Diabetes Care. 2014;37 Suppl 1:S120-43.

Franz MJ, MacLeod J, Evert A, Brown C, Gradwell E, Handu D, Reppert A, Robinson M. Academy of 
Nutrition and Dietetics Nutrition Practice Guideline for Type 1 and Type 2 Diabetes in Adults: Systematic 
Review of Evidence for Medical Nutrition Therapy Effectiveness and Recommendations for Integration 
into the Nutrition Care Process. J Acad Nutr Diet. 2017 May 19. pii: S2212-2672(17)30332-5.
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(RD) is best placed to offer this advice, but a shortage of dietitians often means that dietary advice is offered 
by other members of the health care team and it is important that they are trained to deliver appropriate 
nutritional guidance.

Diet and diabetes

Both NICE 2016 and Diabetes UK recommend healthy balanced eating for people with diabetes, and there 
is a move away from nutrient-based and towards food-based recommendations.

Healthy eating is pictorially represented in the EatWell Guide, see below:

Recommendations for education and management for people with diabetes:

• Offer accredited, structured education programmes (including dietary advice) at diagnosis and at 
regular follow-up

• Provide individualised and ongoing nutritional advice from a healthcare professional with specific 
expertise and competencies in nutrition

What is healthy, balanced eating?

A healthy eating pattern includes:

• A variety of vegetables and fruit
• Wholegrains
• Low fat dairy (millk, yogurt, cheese, fortified soy products)
• A variety of protein including seafood, lean meat, poultry, game, eggs, beans and pulses, soy, seeds 

and nuts
• Vegetable oils, especially monounsaturated oils including olive and rapeseed

A healthy eating pattern limits:

• Saturated and trans fats
• Processed meat products
• Sugar and refined or processed carbohydrates, especially sugar-sweetened beverages
• Salt
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It is important to remember that healthy balanced diets are associated with reductions in the risk of non-
communicable disease (cardiovascular disease, some cancers, chronic lung disease and diabetes) for the 
general population. People with diagnosed diabetes have additional considerations, including glycaemic 
control and weight management and some adaptation, particularly with regard to carbohydrate intake, is 
required for effective dietary treatment. Diabetes UK have summarised the practical points for people with 
diabetes.

Dietary interventions for people with diabetes aim to improve glycaemic control, manage body weight and 
reduce the risk of cardiovascular disease (CVD).

Diabetes UK: 10 ways to eat well with diabetes

1. Eat regular meals

2. Keep an eye on portion sizes

3. Carbs count

4. Cut the fat

5. Get your five a day

6. Cut back on salt

7. Dish up the fish

8. Eat more beans

9. Keep sugary foods and drinks for an occasional treat

10. Hydrate

https://www.diabetes.org.uk/Guide-to-diabetes/Enjoy-food/Eating-with-diabetes/10-ways-to-eat-well-with-
diabetes/
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Glycaemic Control
►Carbohydrate

All carbohydrate, whether starchy or sugary, is digested to glucose and is the nutrient exerting greatest effect 
on postprandial blood glucose concentrations. In the general UK population, mean intake of carbohydrate is 
220-250g/day (DNS, GOV.UK 2016), but there are few data about intake in people with diabetes. Evidence 
for an optimal amount of dietary carbohydrate is lacking, and most guidelines recommend tailoring advice to 
the individual.

Foods containing carbohydrate are usually classified as starchy (bread, potatoes, rice, pasta, flour and 
grains) and sugary (all foods containing added sugar and those with natural sugar including fruit, fruit juices, 
milk and yogurt).

►Glycaemic control: type 2 diabetes

Weight management is the primary nutritional goal for the 80-90% of people with type 2 diabetes who 
are overweight or obese, although carbohydrate management is also identified as a key strategy. The 
appropriate amount of carbohydrate for each individual with diabetes can be evaluated by assessing 
glycaemic control and body weight. Carbohydrate identification and management can be facilitated through 
a variety of means including:

• Food models e.g. NCES Health and Nutrition Education
 http://ncescatalog.com/Food-Models_c_14.html

• Diabetes plates e.g. Diabetes Portion Plate   
  http://www.theportionplate.com/NewPortionPlateDiabetesPlacemat.html

• Photographic representation of carbohydrate content of difference portion sizes of commonly eaten 
foods e.g. Carbs & Cals 

 https://www.carbsandcals.com

• Handy sized portions e.g. 
 http://www.colormehealthy.com/0_docs/ServingSizeInHand.pdf

Low carbohydrate diets

There has been much controversy over the role of low carbohydrate diets in the treatment of type 2 
diabetes, with suggestions that they should be recommended as the default diet to improve glycaemic 
control. Issues associated with low carbohydrate diets are that there is no agreed definition of low 
carbohydrate (studies have used diets containing between 20-200g carbohydrate/day), and there are no 
data about long-term safety. 

Recent critical reviews and meta-analyses report that low carbohydrate diets do reduce HbA1c significantly, 
but not more than comparator diets and that it is challenging to assess the glycaemic effect independent of 
weight loss (J Am Diet Assoc 2008;108:91-100; Diabet Med 2016;33:148-57; Diabetes Ther 2015; 6:411-
24). A more recent meta-analysis has reported that low carbohydrate diets are more effective for improving 
glycaemic control in short-term studies (up to one year) but not over the longer term (BMJ Open Diabetes 
Res Care 2017;5:e000354).

Glycaemic index

The Glycaemic Index (GI) ranks carbohydrate foods by their effect on blood glucose levels; high GI foods 
cause large fluctuations in glucose and insulin concentrations and low GI foods cause smaller fluctuations. 
As low GI foods reduce the degree of postprandial hyperglycaemia and associated insulin secretion 
they should be of benefit to people with diabetes. Studies in people with type 2 diabetes have reported 
improvements in HbA1c when high GI foods have been replaced with low GI foods (Cochrane Database 
Syst Rev 2009;1:CD006296; Nutr Metab Cardiovasc Dis 2015;25:795-815), although these results may be 
confounded by differences in dietary fibre and body weight change. 
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Examples of low, medium and high GI foods are shown in the table below.

Food category Low GI Medium GI High GI

Bread Rye, pumpernickel, 
chapatis

Granary, seeded, pitta, 
naan

All white, brown and 
wholemeal

Breakfast cereals Porridge, Ready Brek, 
muesli, All-Bran

Special K, Puffed Wheat, 
Fruit and Fibre

All other cereals e.g. 
Corn Flakes, Weetabix, 

Shredded Wheat

Potatoes New potatoes
Old potatoes – baked, 
boiled, roast, mashed, 

chips

Rice Basmati and wild rice White and brown rice

Pasta and noodles White and wholemeal 
pasta Egg noodles

Milk Sheep’s goat’s and cow’s 
milk, yogurt Ice cream

Pulses and beans All dried pulses and 
beans Broad beans

Fruit Apples, pears, stone 
fruit, berries Dried fruit, bananas Melon, lychees, 

pineapple

Biscuits and cakes Oat-based biscuits, 
sponge cake

Digestive, cream and 
sandwich biscuits, fruit 

cake
Wafers, scones, gateau

Savoury snacks Nuts, plain popcorn Tortilla chips Crisps, twiglets

Data from the Diogenes GI database: http://www.diogenes-eu.org/GI-Database/Default.htm

Generally, advising a low GI diet is not seen as a primary strategy for those with type 2 diabetes, but may be 
useful for fine-tuning glycaemic control.

Sugars

Dietary sugars are derived from natural sugars present in fruit and milk, and from sugars added to food. In 
2015, the term  ‘free sugars’ was adopted in the UK to include any sugar added to foods and beverages 
during manufacture and also sugars naturally present in honey, syrups and fruit juices (SACNE 2015). 
Evidence from the literature shows that substitution of table sugar (sucrose) for isocaloric amounts of other 
carbohydrate does not have an adverse impact on glycaemic control (J Am Diet Assoc 2010;110:1852-99). 
However, people with type 2 diabetes should be encouraged to reduce free sugar intake to less than 5% 
total energy intake (approximately 6 teaspoons/day) in line with the general population, especially if they are 
aiming for weight loss. 
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►Glycaemic control: type 1 diabetes

The amount of carbohydrate eaten is the main nutritional consideration for people with type 1 diabetes in 
terms of glycaemic control. As with type 2 diabetes, there is no evidence for an ideal amount of carbohydrate 
for optimal glycaemic control, and the amount of carbohydrate consumed is usually quantified using a 
strategy known as carbohydrate counting. Carbohydrate counting combined with insulin dose adjustment 
for all meals and snacks is recommended for people with type 1 diabetes using either multiple daily 
injections (MDI) or continuous subcutaneous insulin therapy (CSII), more commonly known as pump 
therapy. This strategy has been shown to improve long-term glycaemic control and quality of life without 
any increase in severe hypoglycaemia or body weight (Lancet Diabetes Endocrinol 2014;2:133-40; Diabet 
Med 2014;31:886-96), and is cost-effective (Diabet Med 2004;21:460-7). For those on fixed doses of insulin, 
consistency in carbohydrate intake is recommended.

Carbohydrate counting and insulin adjustment

The basis of carbohydrate counting and insulin adjustment is to enable dietary freedom and support self-
management. Concern is often expressed that dietary freedom leads to unhealthy food choices and weight 
gain, but there is no evidence of this (Diabetes Res Clin Practice 2011;91:87-93; Diabetes Res Clin Practice 
2016;116:36-42).

It is recommended that carbohydrate counting and insulin adjustment is offered as part of a structured 
education course, but it can also be facilitated on an individual basis, usually by a multi-disciplinary team 
including diabetes specialist dietitians and nurses.  Carbohydrate counting is usually taught in two phases, 
beginning with identification of foods containing carbohydrate and followed by quantifying amounts of 
carbohydrate.  There are a variety of tools available to facilitate carbohydrate counting, including:

• Carbs Count. An e-book available from Diabetes UK:
 https://shop.diabetes.org.uk/usr/downloads/A%20Carbs-Count-2012-reducedsize.pdf

• Carbs & Cals. Available as a book or smartphone app:
 https://www.carbsandcals.com

Total carbohydrate intake at each meal or snack is reported either in grams (g) or as carbohydrate portions 
(CP) each containing 10g of carbohydrate. Once the amount of carbohydrate has been estimated, the 
amount of prandial (rapid-acting) insulin per unit of carbohydrate (either grams or CP) is calculated; this 
is commonly called the insulin to carbohydrate ratio (ICR). The ICR is unique to an individual and is first 
estimated from total insulin requirement (basal and prandial) and then adjusted based on blood glucose 
measurements. In addition, a correction or sensitivity factor (SF) can be calculated, which allows for 
correction of out-of-target blood glucose concentrations.

The type of carbohydrate is also an important consideration. Although studies have shown that sucrose 
(table sugar) does not raise blood glucose more than isocaloric amounts of starch (J Acad Nutr Diet 
2017;17:S2212), there are considerations in terms of general health. It is recommended that free (or added) 
sugars are limited to <5% total energy intake (approximately 6 teaspoons per day), and that wholegrain or 
high fibre foods replace refined or processed carbohydrates (SACNE 2015).

Recommendations for carbohydrate intake in people with type 2 diabetes:

Amount of carbohydrate:

• Tailor advice to the individual based on glycaemic control and weight
• Consider reducing total amount of dietary carbohydrate

Type of carbohydrate:

• Encourage wholegrain and unprocessed carbohydrate foods 
• Advice restriction of free sugars
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There are few studies investigating the effects of low GI diets in people with type 1 diabetes, and in the 
absence of robust evidence, the current NICE recommendations do not support low GI diets for glucose 
control in people with type 1 diabetes. 

Recommendations for carbohydrate intake in type 1 diabetes:

• Offer carbohydrate counting to all adults with type 1 diabetes as part of a structured education 
programme

• Do not advise low GI diets for glycaemic control
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Cardiovascular Disease Risk Reduction
People with type 1 and type 2 diabetes have an approximately twofold increased risk of CVD, and it is 
recommended that nutritional recommendations reflect those with existing CVD (NICE 2014).

►Dietary fat

Conventional dietary advice has recommended low fat diets (typically <30-35% total energy) for CVD risk 
reduction, although there is little robust evidence to support this strategy. Results from RCTs in people 
with diabetes have demonstrated that substituting unsaturated for saturated fat is as effective as total fat 
reduction (BDA/Diabetes UK Policy Statement). 

There has been much controversy recently about the role of saturated fat (SFA), with claims that SFA 
intake is not related to the development or management of CVD (Ann Intern Med 2014;160:398-406). 
Although there may be debate about the relationship between SFA and CVD endpoints, there is robust 
evidence that reduction in SFA and replacement with unsaturated fat reduces both total cholesterol and LDL 
concentrations and is effective in reducing the risk of CVD, and this informs current recommendations in the 
UK, Europe and the US. Guidelines recommend replacing SFA with monounsaturated fat (MUFA), based on 
studies demonstrating the beneficial effects of the Mediterranean diet with a high MUFA content (Progress 
Cardiovasc Dis. 2015;58:50-60). Evidence for replacement with polyunsaturated fat (PUFA) is not as strong 
as that for MUFA (Cochrane Database Sys Rev. 2015;CD011094).

Sources of fatty acids

Saturated fat: animal fats including lard, suet, butter, ghee. Hard margarines, coconut oil and palm oil. Fatty 
and processed meats e.g. sausages, pies, pasties, burgers. Cheese and cream.

Polyunsaturated fat: sunflower, corn, safflower and soybean oil and spreads. Sunflower and flax seeds. 

Monounsaturated fat: Olive and rapeseed oil and spreads. Avocados and nuts.

n-3 fatty acids

Oily fish are rich in n-3 fatty acids, and high intakes of fish are associated with reductions in both CVD risk 
and events. Examples of oily fish include salmon, trout, mackerel, herring, sardines and pilchards. There is 
conflicting evidence for fish oil supplements and they are not recommended.

►Salt

High salt intakes are associated with an increased risk of hypertension, and reducing salt intake is effective 
for blood pressure lowering in both normo- and hypertensive individuals. UK guidelines recommend reducing 
salt intake to <6g/day (approximately 1 teaspoon). Avoiding adding salt at the table and reducing obviously 
salty foods e.g. savoury snacks, bacon and processed meat will limit salt intake. However, as 70-80% of 
dietary salt is derived from manufactured or processed food, reducing the amount of these foods is the most 
effective means of reducing salt intake. Salt substitutes are not generally recommended.

►Alcohol

In people with diabetes, moderate alcohol intake is associated with a lower incidence of CVD events and 
does not appear to compromise glycaemic control (Ann Intern Med 2004;140:211–9). Higher intakes of 
alcohol (>3-4 units/day) are associated with hypertension and reducing alcohol intake in this group is 
effective for blood pressure lowering. The current UK guidelines of >14 units per week may be applied to 
those with diabetes, although alcohol increases the risk of hypoglycaemia in those with type 1 diabetes and 
those with type 2 treated by insulin or sulfonylureas.

Recommendations for fat intake in diabetes:

• Replace saturated with unsaturated fats, preferably monounsaturated fat
• Eat two portions of oily fish weekly
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►Plant stanols and sterols

Plant stanol and sterol esters are included in functional foods such as yogurt, spreads and drinks. They have 
been shown to have a positive impact on CVD risk in people with diabetes by reducing both total cholesterol 
and LDL concentrations (Diabetes Res Clin Pract 2009;84;33–37). However, they are not recommended by 
NICE as there is no evidence for their effect on CVD endpoints.

► Weight management

Weight loss is recommended for CVD risk reduction in overweight and obese people with diabetes, although 
there is little evidence for those with type 1 diabetes. In those with type 2 diabetes, 5% weight loss improves 
blood pressure and lipid profiles (J Acad Nutr Diet 2015;115:1447-63).

Between 80-90% of people with type 2 diabetes are overweight or obese; for these, weight management is a 
primary strategy. Weight losses of at least 5% are necessary to improve glycaemic control and improve CVD 
risk factors (J Acad Nutr Diet 2015;115:1447-63), and there is evidence that those who successfully lose 
weight are more likely to achieve glycaemic targets (Int J Clin Pract 2014;68:682-91). 

The prevalence of overweight and obesity in people with type 1 diabetes is unknown, although there is 
evidence that higher BMIs are associated with higher rates of CVD and retinopathy (Obes Res Clin Pract 
2014;8:e178-82). General weight management strategies are probably applicable to those with type 1 
diabetes, although insulin adjustment may be required to avoid hypoglycaemia during energy restriction.

► Lifestyle management

NICE recommends multicomponent lifestyle management for obesity, including a combination of dietary 
approaches, physical activity and behavourial strategies (NICE 2014). Most strategies recommended for the 
general population can be adopted by those with diabetes. In addition, local pathways of care for obesity 
management should be designed and applied, and these should include criteria for referral to tier 3 services.

► Dietary strategies

There are a variety of dietary approaches that have been used to treat obesity in people with type 2 
diabetes, and although most are effective there are few head-to-head trials comparing different strategies. 
Much of the evidence for dietary interventions have been generated from studies using combinations of diet, 
physical activity and behavioural approaches, and this multi-component methodology is now advocated by 
most authorities.

Studies have investigated the effects of healthy (low fat) eating, low carbohydrate diets, meal replacements, 
very low energy liquid diets (VLELD), Mediterranean diets, low GI diets. Other strategies include referral to 
commercial groups, intermittent fasting, commonly known as the fast or 5:2 diet and fad diets concentrating 
on one food or food group e.g. egg diet, grapefruit diet, cabbage soup diet. The only strategies that are 
not recommended are those that are not nutritionally sound and have no evidence base, and as significant 
weight loss occurs with any energy-restricted diet and the differences between different diets are small 
and insignificant, it is recommended that weight loss advice is tailored to the individual preferences (JAMA 
2014;312:923-33, PLoS One 2014;9:e100652).

Healthy, low fat eating

Healthy eating has generated the largest amount of evidence and is regarded as the conventional approach 
to weight loss. Healthy eating has been used in several large trials, including the Look AHEAD trial, and has 
demonstrated significant reductions in weight, HbA1c and CVD risk  (Diabetes Obes Metab 2014;16:1183-
91).

Recommendations for other dietary factors for CVD risk reduction:

• Reduce salt intake to <6g/day
• Limit alcohol to 14 units/week
• Plant stanols and sterols are effective, but are not recommended by NICE
• Aim for weight loss of at least 5% in those with BMI >25kg/m2
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Low carbohydrate diets

Critics of healthy eating point out that these diets are higher in carbohydrate and that this may attenuate the 
effect on glycaemic control; conversely, restricting carbohydrate will promote weight loss and reduce HbA1c.  
However, as with glycaemic control, a number of meta-analyses and reviews have reported that although 
low carbohydrate diets do induce significant weight loss, this is no different from comparator diets (Diabet 
Med 2016;33:148-57, BMJ Open Diabetes Res Care 2017;23:e000354).

Meal replacements

Partial meal replacement (PMR) using shakes, bars or soups in place of 1-2 meals each day have 
been successful in people with diabetes and was used as a strategy in the Look AHEAD study (Obesity 
2011;19:1987-98). Evidence suggests that two rather than one PMR results in significantly better outcomes 
(Obesity  2013;21:251-3).

Very low energy liquid diets (VLELD)

VLELD typically provide <800ckal/day, usually from proprietary formula foods providing the sole source 
of nutrition with a full complement of vitamins and minerals. VLELD are effective for weight loss and 
improvements in glycaemic control (Int J Obes (Lond) 2017;41:96-101) although weight loss is not 
significantly different from that achieved by conventional energy-restricted diets (Cochrane Database Syst 
Rev 2005;CD004095). NICE no longer recommends routine use of VLELD (NICE 2014).

VLELD have generated much interest recently, with the results of a small intervention trial reporting reversal 
of diabetes in 11 subjects (Diabetologia 2011;54:2506-14), and this is supported by anecdotal evidence from 
the general population (Diabet Med 2013;30:e135-8). Results from a larger primary care based trial, the 
DiRECT trial, are due in 2018 (BMC Fam Pract 2016;17:20).

Mediterranean diets

Mediterranean-style diets are based on vegetables, fruit, beans and pulses, nuts, seeds and wholegrains 
with monounsaturated fats (usually olive oil) replacing saturated fats. Dairy foods, eggs and fish are 
consumed in moderate amounts and only small amounts of red and processed meat are included.  Sugary 
foods, processed or convenience foods are largely avoided. Several meta-analyses have indicated that 
Mediterranean-style diets are effective for improving glycaemic, weight reduction and CVD risk reduction 
(Eur J Clin Nutr 2017 doi 10.1038/ejcn.2017.58, BMJ Open 2015;5:e008222, Am J Clin Nutr 2013;97:505-
16)

Low GI diets

Despite the evidence for the efficacy of low GI diets in improving glycaemic control in people with type 2 
diabetes, there is no evidence that they promote weight loss (Am J Clin Nutr 2013;97:505-16).

Commercial groups

Despite some evidence for the efficacy of commercial groups for weight loss in the general population 
(Lancet 2011;378:1485-92), there is little published evidence for people with diabetes. However, many areas 
have the facility to offer a 12-week prescription to a local commercial group, and the costs are covered by 
the NHS.

Other dietary strategies

There are many other dietary strategies for weight loss which are widely available, ranging from exclusion 
diets (e.g. gluten free) to other more widespread means of energy restriction e.g. 5:2 or Fast diet and the 
Paleolithic diet. For the majority, there is little evidence of efficacy beyond anecdotal evidence in people with 
diabetes, and this remains true for popular and widely-promoted diets such as the Fast diet.

Recommendations for dietary strategies for weight loss:

• Target weight loss of at least 5% by advising energy restriction combined with increased physical 
activity and behavioural approaches

• Offer individualised advice using a variety of dietary strategies that are recommended for the general 
population
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Intervention
► Pharmacological interventions

Pharmacological interventions are indicated when an individual has failed to achieve clinically meaningful 
weight loss (at least 5%) using dietary, physical activity and behavioural approaches, has reached a plateau 
using lifestyle strategies or, in the case of people with diabetes, who meet the regulatory guidelines (NICE 
2014, NICE 2015, SIGN 2010).

There are three agents approved by the European Union for weight management; a pancreatic lipase 
inhibitor (orlistat), a combination of an opioid receptor antagonist with dopamine and noradrenaline reuptake 
inhibitor (naltrexone SR/bupropion SR) and a GLP-1 receptor agonist (liraglutide), although only one of 
these, orlistat, is specifically licensed for use for weight reduction in the UK.

Orlistat has demonstrated safety and efficacy over the long-term in people with type 2 diabetes (Obes 
Rev 2015;16:1071-80), and appears to have a role in diabetes prevention (Diabetes Res Clin Pract 
2015;107:320-31). The use of orlistat is included in many weight management pathways and although there 
are differences in local and national guidelines for the use of orlistat, but it can generally be considered for 
use (Diabetologia 2017;doi 10.1007/s00125-017-4288-1): 

• In individuals with BMI >30kg/m2 (or BMI >28kg/m2 in those with diabetes)
• As part of a multicomponent lifestyle programme
• When combined diet, physical activity and behavioural interventions have not resulted in target weight 

loss (at least 5%, or 3-4% in those with diabetes)
• Once the ‘stopping rules’ have been explained. This advises that treatment should be stopped if less 

than 5% weight loss is achieved after three months of treatment, or if significant weight regain occurs 
during treatment

Orlistat is available to buy over the counter from pharmacies under the brand name Alli®. It is licensed for 
those with BMI >28kg/m2 and is available in 60mg capsules.

► Surgical interventions

A range of surgical interventions are available to treat obesity, and the most commonly used in the UK are 
laparoscopic adjustable gastric band (LAGB), sleeve gastrectomy and Roux-en-Y gastric bypass (Lancet 
2016;387:1947-56). Most surgery is now performed laparoscopically.

Laparoscopic adjustable gastric band (LAGB)

An inflatable silicone band is placed laparoscopically around the upper portion of the stomach, creating a 
small pouch with a restricted opening to the rest of the stomach. A tube connects the band to a port under 
the skin of the abdomen, and the adjustable band can be inflated or deflated by injecting or removing fluid. 
LAGB restricts the amount of food eaten, but has no effect on nutrient absorption. The advantages of LAGB 
are that is adjustable, is associated with low mortality and complication rates and it is fully reversible. The 
disadvantages are that it induces less weight loss (mean ~11.4kg over 3 years) and has lower rates of 
diabetes remission and higher re-operation rates than other surgical interventions.

Sleeve gastrectomy

This operation reduces the size of the stomach by approximately 80-85% and involves surgically removing 
the greater curvature, leaving a tube or sleeve-shaped structure. This smaller stomach restricts food intake 
but has no effect on nutrient absorption. The advantages of sleeve gastrectomy include greater weight loss 
(mean ~16.8kg over 3 years), higher rates of diabetes remission and lower re-operation rates than LAGB, 
but with slightly higher mortality and complication rates. It is irreversible.

Roux-en-Y gastric bypass

In this procedure a new stomach pouch, approximately the size of an egg, is created and connected directly 
to the jejunum, bypassing the remainder of the stomach and the duodenum. The smaller stomach restricts 
food intake and as food now bypasses the duodenum, fewer nutrients are absorbed. Roux-en-Y gastric 
bypass induces the greatest weight loss (mean ~21.8kg over 3 years) and the highest rates of diabetes 
remission of the three procedures. However, the procedure is irreversible and it is associated with greater 
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mortality and complications, including vitamin and mineral deficiencies and dumping syndrome.

Type 2 diabetes

Bariatric surgery is recognised as the most effective treatment for obese people with type 2 diabetes, and 
consistently achieves superior glycaemic control, increased diabetes remission, greater weight loss and 
greater reduction in CVD risk factors when compared to conventional therapy (N Engl J Med 2017;376:641-
51). A recent meta-analysis reported that in those receiving surgery (Obes Surg 2017;doi 10.1007/s11695-
017-2866-4):

• diabetes remission was approximately 6 times higher 
• 48% estimated average reduction in macrovascular disease
• 79% estimated average reduction in microvascular disease
• mortality rate was 79% lower

As a result of these wide-ranging beneficial effects, it has been suggested that the term ‘bariatric surgery’ 
be replaced by ‘metabolic surgery’ and that it should be made more widely available to those with type 2 
diabetes (Diabetes Care 2016;39:857-60). However, although diabetes remission may initially occur in 30-
62% of people with type 2 diabetes, both weight loss and diabetes remission erode over time, with 35-50% 
experiencing relapse (Diabetes Care 2016;39:861-77, Lancet 2015;386:964-73).  In addition, some people 
find it challenging to adapt to the far-reaching dietary changes required after surgery, and the side-effects, 
particularly those associated with bypass surgery, can be difficult to manage.

UK guidelines (NICE 2014, SIGN 2010) recommend metabolic surgery for those individuals with type 2 
diabetes who meet the following criteria:

• BMI >35kg.m2

• Other multicomponent weight loss therapies (diet, physical activity, behavioural approaches, 
pharmacological interventions) have not achieved sustained weight loss

• Engagement with tier 3 weight management services
• Are generally fit for anaesthesia and surgery
• Agree to long-term follow up

In addition, NICE have added specific guidance for those with recent onset type 2 diabetes (defined as 
within a 10 year time-frame), stating that assessment for surgery should be :

• Expedited for those with a BMI >35kg/m2

• Considered in those with BMI 30-34.9kg/m2

• Considered in those of Asian family origin at lower BMI cut-offs

Type 1 diabetes

The metabolic benefits of bariatric surgery in obese people with type 1 diabetes include a significant weight 
loss and significant (although modest) reduction in HbA1c (Obes Surg 2016;26:1697-704). However, a 
recent matched study reported that although surgery-induced weight loss was similar among obese people 
with type 1 and type 2 diabetes, those with Type 2 diabetes achieved significantly greater reduction in 
HbA1c at 12 months follow-up (J Obes 2016;26:2370-8).

Behavioural strategies

There is robust evidence that behavioural therapies used in addition to dietary interventions increase weight 
loss and improve glycaemic control (Diabet Obes Metab 2010;12:941-6, Curr Opin Psych 2017;30(5):346-
51). A wide range of approaches have been employed, including cognitive behavioural therapy (CBT), 
motivational interviewing (MI), health coaching, problem solving therapies, particularly solution focused 
therapy (SFT) and mindfulness. The large number of different interventions used in studies prevent a sub-
analysis to identify the most effective approach. 

The three main strategies used in health care are CBT, MI and SFT.
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► Cognitive behavioural therapy

CBT is a structured talking therapy designed to support problem-solving by facilitating and supporting skills 
to challenge negative thoughts and modify dysfunctional behaviour. CBT helps people understand the links 
between thoughts, feelings and behaviour by breaking problems down into five main areas, see figure 
below:

Individuals are supported in trying new ways of thinking and behaving in order to manage problems and 
evaluate the most effective approach for them. A variety of strategies can be employed including challenging 
negative thoughts and beliefs, using imagery, goal setting, behavioural activation, time-tabling activities, 
assertiveness training and relaxation.

CBT has demonstrated effectiveness in reducing depression and anxiety, but there are equivocal results for 
glycaemic control and quality of life (QOL) (Diabet Med 2017;34:328–339).

► Motivational interviewing

MI builds on humanistic theories about an individual’s capabilities for exercising free choice and changing 
through a process of self-actualisation. It was developed by Miller and Rollnick and is a style of counselling 
that can help resolve the ambivalence that prevents individuals realising their personal health goals. MI 
operates through five guiding principles:

• Expressing empathy through reflective listening
• Developing discrepancy between goals and targets and current behaviour
• Avoiding argument and confrontation
• Adjusting to rather than opposing resistance 
• Supporting self-efficacy

Only a few studies have evaluated the use of MI in people with diabetes, but they this technique has 
demonstrated significant impact on dietary behaviours and weight loss in people with type 2 diabetes 
(Patient Educ Couns 2016;99:944-52).

► Solution focused therapy

STF is a brief, patient led therapy that is based on solution-building rather than problem-solving. It 
concentrates on exploring current resources and future hopes rather than present problems and past 
causes, and typically involves only three to five sessions. It aims to increase an individual’s sense of hope, 
personal control, self-esteem, self-efficacy and self-mastery.
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The three guiding principles include:

• Establishing treatment goals
• Eliciting individual strengths and resources
• Identifying and amplifying change in the preferred direction

STF is effective in a number of areas including some chronic mental and physical conditions, although there 
is little evidence for efficacy in diabetes (Assoc Fam Ther. 2011;118:31-5).
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DIETARY MANAGEMENT & BEHAVIOUR CHANGE IN DIABETES–NOTES
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DIETARY MANAGEMENT & BEHAVIOUR CHANGE IN DIABETES – CPD 
WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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THE PHARMACOLOGICAL MANAGEMENT OF HYPERGLYCAEMIA IN T2DM
NICE NG28 T2DM in Adults: Management 2015, SIGN 116: Management of Diabetes 2010, ADA/EASD 
Management of Hyperglycaemia in T2DM 2015
We now have a bewildering array of treatment choices available to us after metformin. For decades we 
had only metformin, sulphonylureas and insulins, however over the last 10 years several new drug classes 
have been introduced with many more in the pipeline. Correspondingly, prescribing costs for diabetes have 
exponentially increased…
►Prescribing for Diabetes, England 2006/07 to 2016/17 BMJ 2016;354:i4324 BMJ 2016;355:i5484
This annual report published by the Health and Social Information Centre (HSCIC) on prescribing for 
diabetes within primary care in England revealed some eye-watering figures:
During 2016/17:

• 52 million items were prescribed for diabetes (BNF section 6.1) at a staggering net ingredient cost 
(NIC) of £983.7 million

• Prescribing for diabetes accounted for 4.7% of total items prescribed and 11% of total cost of 
all prescribing

• >7 million items of insulin were prescribed (BNF section 6.1.1) at a NIC of £349.1 million
• >35 million items were prescribed for anti-diabetic drugs (BNF section 6.1.2) representing 72% of all 

items for diabetes, at a NIC of £443.7 million
• Diagnostic and monitoring devices cost £187m, and other drugs for diabetes £4m
• Since 2006/7, anti-diabetic drug items prescribed have increased by 80% and NIC by 72%!

Overall, the number of prescriptions for T2DM drugs has risen by 33% over 5 years, and in the first 6 months 
of 2016, dispensed prescriptions for T2DM was 8% higher than during the same period in 2015. Specifically, 
the use of sitagliptin has doubled over the last 5 years.
This prescribing data has been matched with population data which highlights high prescribing levels around 
the East Midlands, Tower Hamlets & Harrow. The London borough of Newham has the highest prescribing 
rate in the country.
All of these new drugs have different modes of action, potencies, and adverse effects, which can make it 
very challenging to match individual treatment to individual patient. Yes, we do have guidelines, but, as we 
must individualise HbA1c targets, we must also individualise treatment choices.

The ADA/EASD 2015 updated position statement endorses the following treatment approach:
• Lifestyle and education are pivotal to the management of T2DM
• Consider age, weight, gender, ethnic background, co-morbidities, and any genetic factors when 

considering treatment
• Unless contraindicated, metformin is the optimal first line drug in all newly diagnosed patients 

regardless of BMI or HbA1c. If symptomatically hyperglycaemic, consider a sulphonylurea or 
insulin and review treatment once blood glucose control has been achieved

• Achieving glycaemic targets is important, but targets and therapies must be individualised
• After metformin, combination therapy is reasonable however side-effects must be minimised
• Comprehensive CV risk reduction should remain the focus of diabetes management (see 

“HbA1c Targets” chapter)
• All treatment decisions should be made in conjunction with the patient
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As mentioned earlier, T2DM is a progressive disease: at diagnosis both insulin sensitivity and beta-cell 
production of insulin are about 50% of normal. The latter further declines by 5% yearly over the subsequent 
5 years. When 80-90% of beta-cell production of insulin is lost, there is insufficient endogenous insulin for 
most oral hypoglycaemic agents to be effective, even in combination, and at this point insulin may have to 
be considered.

There are a number of factors we should consider when individualising the choice of diabetes 
treatments: (ADA/EASD 2015):

• Patient choice and expectation is paramount
• Age
• Disease duration
• Body weight / BMI
• Co-morbidities e.g. CKD, CVD, abnormal LFTs, frailty, cognitive impairment, osteoporosis, cancer
• Complications
• Occupation, hobbies & driving e.g. use of heavy machinery
• Vulnerability – social support / lives alone?
• Cost, formulary/guidelines, education/training
• Safety and tolerability including risk of hypoglycaemia
• Efficacy
• Gender, ethnicity and genetic differences

The 6 “P”s of prescribing to consider when designing a personalised T2DM regimen: ADA/EASD 
Management of Hyperglycaemia in T2DM 2015

• Pathophysiology – insulin deficiency or resistance, stage of disease, LADA, MODY, ethnicity
• Potency
• Pluses–weight loss, CV benefit, reduced triglycerides, lowers BP
• Practicalities–posology, SMBG, drug interactions
• Precautions–hypoglycaemia, weight change, GI symptoms, oedema, GU infections
• Price
• DiaScope is a great online decision support tool for the management of hyperglycaemia in T2DM
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METFORMIN
The UKPDS results (see “HbA1c Targets” chapter) confirmed that metformin is unarguably our first line 
pharmacological treatment for T2DM and this is reflected in all major diabetes guidelines.

Many guidelines (including NICE NG28) advocate a trial of lifestyle measures before initiating treatment. 
Lifestyle change is of course pivotal to the management of T2DM. Whilst this approach is holistic and 
avoids over-medicalisation of what in many is essentially a lifestyle condition, we also have compelling 
data from the UKPDS that early tight glycaemic control has long-lasting benefits on microvascular disease, 
macrovascular disease, and mortality.

Moreover, a recent retrospective study (Diab Res Clin Prac 2015;108:170-178) compared the effectiveness 
of early versus delayed metformin use in T2DM. The authors concluded that early treatment with 
metformin in the course of T2DM is associated with better glycaemic control, greater weight loss, 
and a lower risk of intensification of therapy.

As discussed earlier, we must of course take an individualised approach to the early management of 
T2DM to determine the merits of a trial of lifestyle change versus early pharmacological intervention.

Mode of action

The precise mode of action of metformin remains unknown; it increases insulin action at some unknown 
intracellular location and has no direct action on the pancreatic beta cells. Metformin potentiates the 
actions of insulin therefore decreasing hepatic glucose production by suppressing both gluconeogenesis 
and glycogenolysis. Metformin also increases skeletal muscle glucose uptake.

Advantages

• Potent with an expected HbA1c reduction of 1.5-2%
• Low cost
• Weight neutral, perhaps a slight tendency to weight loss in those who are overweight or obese
• Reduces insulin resistance; of all the oral hypoglycaemic agents currently available, only metformin 

and pioglitazone directly tackle insulin resistance
• There is robust data from UKPDS34 (see “HbA1c Targets” chapter) that metformin use in overweight 

and obese patients improves microvascular disease in the short-term, and macrovascular 
disease and mortality in the longer term. It does not appear to have any adverse CV effects

• Does not cause hypoglycaemia unless used alongside insulin or a sulphonylurea
• There is no increased risk of cancer with metformin use, and in fact observational data suggests that 

metformin decreases cancer incidence however long-term RCT data is required to confirm this 
potential benefit (PLoS One 2012;7(3):e33411)

Adverse Effects

• The main side-effects of metformin are gastrointestinal in origin–anorexia, nausea, vomiting, 
diarrhoea and abdominal pain. These side-effects are usually mild and transient, and reversible after 
dose reduction or cessation of metformin

 ◦  A slow release preparation of metformin is available which can reduce these GI side-effects by 
up to 50% (Br J Diabetes Vasc Dis 2007;7:225-8). The use of metformin slow release is endorsed 
by NICE NG28 T2DM in Adults: Management 2015 if standard release metformin is not tolerated

• Occasionally, metformin can cause a metallic taste in the mouth
• Metformin use can lead to lactic acidosis, symptoms of which are nausea, vomiting, abdominal pain, 

lethargy, hyperventilation, and hypotension. The incidence of lactic acidosis is actually very low (9 
cases per 100,000 person-years of exposure, Diabetes Care 1999;22(6):925) and actually a Cochrane 
review of 347 trials and cohort studies revealed no cases of fatal or nonfatal lactic acidosis in over 
70,000 patient years of metformin use (Cochrane database Sys Rev 2010: CD002967).

 ◦  However, it is advised (and this is endorsed by NICE NG28) that metformin dose should reduced 
to 500mg bd with an eGFR<45 and then stopped if eGFR<30

 ◦  If patents are undergoing radiological investigations involving iodine-containing contrast media 
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then metformin must be stopped 24 hours before the test and restarted at least 48 hours after the 
test. Ideally they should have their U&Es checked prior to restarting as the concern here is renal 
failure secondary to the contrast media which can increase the risk of lactic acidosis (see below)

• Metformin can reduce the intestinal absorption of vitamin B12 leading to vitamin B12 deficiency 
however it only rarely causes a megaloblastic anaemia. The dose and duration of metformin correlates 
with the risk of vitamin B12 deficiency (J Diabetes Metab Disord 2013;12(1):17)

 ◦  A RCT (BMJ 2010;340:c2181) suggested that regular monitoring of vitamin B12 levels in patients 
is justified however this is not endorsed in any current major diabetes guidelines

 ◦  In practice checking an FBC as part of the annual diabetes check, and only checking 
haematinics if anaemic or an elevated MCV found would be sufficient. Of course if patients 
have symptoms or signs suggestive of vitamin B12 deficiency, or features of neuropathy, then 
checking haematinics is recommended

General Points

• The axiom when commencing metformin is “start low, go slow” to avoid the above GI side-effects
• Temporarily stop metformin If any intercurrent illness, dehydration, acute kidney injury, shock, 

sepsis or acute heart failure (see “Diabetes Emergencies” chapter)
• Metformin has no impact on an individual's driving license
• A common pitfall is to stop metformin when insulin is introduced; as long as renal function is 

sufficient; metformin should be maintained for its beneficial effects on insulin sensitivity
• Interestingly, for the first time metformin is recommended as a treatment option in T1DM in the 

updated NICE T1DM August 2015 guidance
 ◦  NICE suggest we consider adding metformin to insulin therapy in those with T1DM and BMI>25 

(BMI>23 in high risk populations e.g. South Asian) who want to improve their glycaemic control 
and minimise future increases in insulin dosing

► NHS Highland Formulary 7th Edition August 2017: Metformin advice

Use of metformin in surgery, investigations with contrast media and conditions predisposing to 
tissue hypoxia

Surgical procedures  Stop 24 hours beforehand. 
Withhold for at least 48 hours.

Investigations with contrast media  Discontinue on day of examination. 
 Restart 48 hours later. If eGFR less than 60 ml/mi n/m2 
then check renal function before restarting.

Myocardial infarction  Withhold at time of infarct. 
Consider restarting 5 days post-infarct.

Acute coronary syndrome  Withhold during ischaemic pain. 
Restart when pain free for 48 hours.

Acute limb ischaemia Withhold until acute event resolved.

Sepsis Withhold until acute event resolved.

Respiratory failure Withhold until acute event resolved.

Acute kidney injury  Only restart metformin when the eGFR is greater than 
30ml/min and back to patient's normal baseline.
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Metformin: Learning Points

• Metformin is cost-effective with evidence from UKPDS34 to support its use as first line treatment
• Metformin reduces insulin resistance and does not cause hypoglycaemia
• Side-effects include GI disturbance and rarely vitamin B12 deficiency and lactic acidosis
• “Start low, go slow” when commencing metformin to minimise GI side-effects; consider SR prep
• Metformin dose should be reduced to 500mg bd when eGFR<45 and stopped if eGFR<30
• Remember sick day rules with metformin
• NICE NG17 2015 recommend metformin as an option in T1DM

Metformin: Quality Improvement Idea

• Audit patients treated with metformin with CKD to ensure they are on appropriate doses
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WHAT NEXT AFTER METFORMIN?
► ALPHA-GLUCOSIDASE INHIBITORS (acarbose)

Firstly, a brief mention about acarbose which is rarely prescribed in the UK these days. It inhibits 
alphaglucosidase enzymes in the small intestine which break down oligosaccharides into monosaccharides 
therefore delaying glucose absorption. Similar to metformin, it does not cause hypoglycaemia or 
weight gain but use was restricted due to its common potent GI side-effects of flatulence, abdominal 
discomfort and diarrhoea occurring in 25% of patients. Acarbose is actually very good at lowering 
postprandial glucose levels and interestingly the STOP-NIDDM trial (Int J Cardiol 2006;107(1):11-20) 
suggested that acarbose may be useful in reducing the risk of CV events in patients with IGT. Nevertheless, 
it occupies a niche position in T2DM management due to its prohibitive side-effect profile.

► INSULIN SECRETAGOGUES: SULPHONYLUREAS (gliclazide, glipizide, glimepiride)

► MEGLITINIDES (repaglinide & nateglinide)

As a class, sulphonylureas (SUs) maintain a cornerstone in all major international guidelines for diabetes 
management.

Meglitinides are rarely prescribed in the UK these days due to limitations of the class such as meal-time 
dosing (which will significantly impact adherence) and side-effects of hypoglycaemia and weight gain.

Mode of action

These two classes of oral hypoglycaemic agent act directly on the beta cell to stimulate insulin 
secretion from the pancreas. SUs have a longer duration of action over 12-24 hours, whereas meglitinides 
(also known as postprandial glucose regulators (PPGRs)) are short-acting drugs with peak effect within 2-4 
hours. Therefore, meglitinides have to be administered with each meal.

The rest of this section will focus on SUs as meglitinides are rarely prescribed in the UK these days.

SU Advantages

• Potent with expected HbA1c reductions of 1.5-2%
• Rapid response

 ◦ Useful if rapid relief of symptoms is required
• Low cost (NB cost of self-monitoring of blood glucose (see below))
• Extensive experience with robust evidence for reduction in microvascular complications from UKPDS33 

(see “HbA1c Targets” chapter)
• SUs can be used alongside insulin regimens which can decrease total daily insulin requirements

SU Disadvantages & Side-effects

• Moderate to high risk of hypoglycaemia
 ◦  The UK Hypoglycaemia Study Group (Diabetologia 2007;50(6):1140-7) demonstrated that the 

frequency of hypoglycaemia in those treated with SUs was similar to the hypoglycaemia 
rate during early insulin use in T2DM. Furthermore, 1:10 of those with T2DM taking SUs suffered 
a major hypoglycaemic event each year

 ◦  Those commencing SUs should be offered access to self-monitoring of blood glucose (SMBG) 
and advice regarding driving and sick day rules (see below & “Diabetes Emergencies” chapter)

• Significant weight gain
 ◦  Weight gain usually occurs during the first year of treatment and levels off after this. Expected 

weight gain with SU monotherapy is around 1.5-2.5kg (Diabetes Obes Metab 2007;9:96-102)
• Low durability of effect

 ◦  Studies have clearly demonstrated (NEJM 2006;355(23):2427-43) that SUs have a low durability 
of effect compared to metformin; their glucose-lowering effect wanes with time
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• Possible beta cell “burnout” with long-term use of SUs
 ◦  A study published during 2012 (Diabetes Technol Ther 2012;14(11):1033-1042) found a link 

between long-term SU use and deteriorating beta cell function, however, this was not causal and 
further studies are needed to prove that SUs promote beta cell demise

• Many drug interactions–check current BNF! One example is clarithromycin. Clarithromycin potentiates 
the effects of SUs. Therefore, the SU should be stopped or dose reduced whilst taking clarithromycin 
(Ther Adv Endocrinol Metab 2016;7(2):69-83)

• Possible CV harm–see below
General Points

• Those commencing SUs should be offered access to SMBG and advice regarding driving 
and sick day rules (see below & “Diabetes Emergencies” chapter) due to the significant risk of 
hypoglycaemia with this class of drugs

• The action of SUs may be prolonged in those with renal or liver impairment; use in caution in CKD 
especially if eGFR 30-45 - dose reduction is required. CKD is an independent risk factor for 
hypoglycaemia (see “CKD & Diabetes” chapter) and so the combination of an SU and CKD is a potent 
harbinger of hypoglycaemia

• Use with caution in the elderly
Hot Topics

Two recent meta-analyses have highlighted potential cardiovascular risks with SUs.
► Sulphonylureas and risk of cardiovascular disease: systematic review and meta-analysis. Diabetic 
Medicine 2013;30:1160-1171
► Cardiovascular safety of sulphonylureas: a meta-analysis of randomised clinical trials. Diabetes Obes 
Metab 2013;15(10):938-53
The first paper reported that SUs were associated with an increased risk of CV death (RR 1.27) and CV 
events (RR 1.10) compared with other oral hypoglycaemic agents. The second paper observed that SUs 
were associated with increased mortality (odds ratio 1.22) and a higher risk of stroke (odds ratio 1.28), 
whereas the overall incidence of major cardiovascular events was unaffected.
► Time to be cautious about prescribing sulfonylureas? BJGP 2015;65(631):93-94
This recent BJGP editorial reviews the wealth of observational data already published suggesting increased 
cardiovascular risk with SU use. It also highlights the above two meta-analyses as “alarming evidence”. It 
concludes that whilst observational studies are only hypothesis-generating, the only hypothesis that can be 
generated is that SUs are unsafe from a cardiovascular point of view.

One possible underlying mechanism of action here is the increased risk of cardiac arrhythmias during 
hypoglycaemia, the latter of which is a common side-effect of SU therapy. A small but statistically robust 
study (Diabetes 2014;63:1738-47) demonstrated that hypoglycaemia may increase the risk of arrhythmias 
in those with T2DM and at high CV risk. Further research is required to fully elucidate the underlying 
mechanism of increased CV risk.
SUs still maintain a prominent position in the NICE NG28 T2DM guidance. Many were hoping NICE would 
channel newer pragmatic guidance such as the updated 2015 ADA/EASD position statement allowing 
more flexibility in choice of second line agent depending on risk of hypoglycaemia and CV co-morbidities. 
Meanwhile, we should question the demands of commissioners that we use SUs in preference to newer 
drugs on a cost basis, particularly for our patients at high cardiovascular risk.

Sulphonylureas: Take Home Message
The above high quality studies do not establish the cardiovascular safety of SUs and we should 
consider avoiding the use of SUs in our patients with established CV disease or in those at CV risk
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► THIAZOLIDINEDIONES (pioglitazone)

As a class, thiazolidinediones (TZDs) have had a stormy time with both troglitazone and rosiglitazone 
withdrawn from European markets due to liver and cardiovascular toxicity respectively. This has left just 
pioglitazone propping up this class of hypoglycaemic agent, which itself is not a stranger to controversy. 
NICE have placed pioglitazone as a 2nd line option in their NG28 guidance.

Mode of action

TZDs work at a genomic level modifying transcription of genes involved in insulin action and lipid 
metabolism. TZDs act on peroxisome proliferator-activated receptor gamma (PPAR-gamma) receptors in 
cell nuclei to potentiate the effect of insulin and increase glucose uptake, and reduce liver glucose output. 
TZDs also have a favourable impact on blood lipids.

Advantages

• Potent with expected HbA1c reductions of 1-1.5%
• Reduces insulin resistance; of all the oral hypoglycaemic agents currently available, only pioglitazone 

and metformin directly tackle insulin resistance
 ◦ Consider using in patients with significant features of metabolic syndrome

• Low cost; pioglitazone is now generic
• Good durability of effect unlike SUs
• Low risk of hypoglycaemia, unless used alongside insulin
• Possible cardio-protective effects (see below)

Disadvantages & Side-effects

• Significant weight gain in the first 6 months of therapy due to a combination of increased adipose 
tissue as well as oedema. Interestingly, MRI studies suggest this weight gain is non-visceral i.e. 
subcutaneous in nature, and therefore less harmful from a future CV risk perspective

 ◦  Expected weight gain when pioglitazone added to insulin varies from 3-4kg depending on dose of 
pioglitazone (Diabetes Obes Metab 2006;8:164-174)

• Pioglitazone is contraindicated in heart failure and avoid use if macular oedema present due to 
the increase in oedema

• Do not use if history of bladder cancer or uninvestigated haematuria due to concerns about an 
association with bladder cancer (EMA advice July 2011). However, recent evidence has dispelled this 
association–see below

Sulphonylureas: Learning Points
• SUs are potent and cost-effective with evidence from UKPDS33 that they reduce microvascular 

disease
• SUs confer a high risk of hypoglycaemia and significantly increase weight
• SUs have a low durability of effect and should be used in caution in CKD and the elderly
• Recent evidence suggests increased CV risk with SU therapy; consider using an alternative class of 

hypoglycaemic agent in those with established CVD or at high risk of CVD

Sulphonylureas: Quality Improvement Idea
• Audit patients at high CV risk/established CV disease who are prescribed SUs and consider stopping/

switching therapy
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• Increased fracture risk (Diabetologia 2012;55(11):2929-2937) in women and men in a dose-dependent 
pattern

 ◦  Absolute risks remain small however explore fracture risk using QFracture-2016 or FRAX and 
avoid use if at high fracture risk

• Slow onset of action; can take up to 3 months to show benefit
General Points

• Pioglitazone is mostly used in combination with metformin or an SU. It is also licensed for use with 
insulin

• It can be used all the way down to end stage renal disease with no adjustment required but should be 
used in caution in liver impairment

• Dipstick urine to exclude undiagnosed haematuria before commencing pioglitazone
• Assess fracture risk using QFracture-2016 or FRAX

Hot Topics

►  Pioglitazone has a dubious bladder cancer risk but an undoubted cardiovascular benefit 
Diabetic Medicine 2015;32(3):305-313

This recent review article critiques the risk-benefit ratio of pioglitazone. The main concern driving the 
removal of pioglitazone from many European markets was an association with bladder cancer, however the 
evidence underlying this was confusing.

A recently published 10-year epidemiology study helped clarify this association. The Kaiser Permanente 
Northern California (KPNC) study was a FDA mandated safety study involving nearly 200,000 patients and 
was designed to assess whether pioglitazone increases the risk of bladder cancer. The primary analysis 
found no association between pioglitazone use and the risk of bladder cancer.

However, the EMA 2011 advice for pioglitazone still stands (see above) and we should consider the 
individual risk:benefit ratio when commencing pioglitazone therapy.

► Cardio-protective benefits of pioglitazone

More interestingly, there is some evidence suggesting a cardio-protective benefit of pioglitazone; The 
original PROactive study (Lancet 2005;366:1279-1289) demonstrated some soft cardio-protective effects of 
pioglitazone with a reduction in a secondary composite CV endpoint. This is presumed to be related to its 
impact on insulin resistance. However, a 6-year observational follow-up of the PROactive to study (Diabetes 
Obes Metab 2014;16(1)-63-74) demonstrated that these benefits did not persist in the absence of continued 
treatment with pioglitazone.

Moreover, very recently the IRIS study (NEJM 2016;374:1321-1331) demonstrated that treatment with 
pioglitazone reduced the risk of recurrent stroke or MI in those with insulin resistance, no overt diabetes, 
and a history of stroke or TIA. Specifically, pioglitazone demonstrated a significant 24% RRR in the risk 
of recurrent stroke or MI in those at high risk of diabetes equating to a NNT of 36 over 4.8 years to 
prevent 1 MI or stroke.

Pioglitazone also significantly reduced progression to T2DM in this group of patients at high risk of 
diabetes with a NNT of 26 over 4.8 years to prevent 1 case of diabetes. Unsurprisingly, there were higher 
rates of weight gain, oedema, and bone fracture in those taking pioglitazone. Reassuringly, there was no 
significant difference in incident bladder cancer between the pioglitazone and placebo groups.

Some positive news at last for this troubled class of drugs, and goes some way to vindicate NICE’s decision 
to place pioglitazone as an option for 2nd line add-on therapy to metformin for the management of T2DM. 
This suggests that insulin resistance is a new target for prevention in CV disease, and may herald the use of 
pioglitazone in those without diabetes.
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Pioglitazone: Learning Points

• Pioglitazone is potent, increases insulin sensitivity and has some (soft) cardio-protective data but 
causes significant weight gain

• Pioglitazone is contraindicated in heart failure and should be used with caution in the presence of 
macular oedema

• Recent evidence dispels the link between pioglitazone and bladder cancer; however, until guidelines 
are updated, it should not be used in those with a history of bladder cancer, and in those with 
uninvestigated microscopic haematuria

• Pioglitazone is associated with increased fracture risk in both men and women; consider using an 
alternative class of hypoglycaemic agent in those at high fracture risk

Pioglitazone: Quality Improvement Idea

• Review the fracture risk of patients prescribed pioglitazone (e.g. using QFracture-2016 or FRAX) 
and consider stopping therapy if high risk
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► NHS Highland Formulary 7th Edition August 2017: Pioglitazone Prescribing Algorithm
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► DIPEPTIDYLPEPTIDASE-4 INHIBITORS “GLIPTINS” (sitagliptin, saxagliptin, linagliptin, alogliptin, 
vildagliptin)

Gliptins are a class of oral hypoglycaemic agent which in many ways have revolutionised the oral treatment 
of T2DM due to their ease of use and tolerability.  Sitagliptin was first to market and was launched during 
2007.

Mode of action

GLP1 is released from intestinal L-cells in response to eating. GLP1 increases insulin production from the 
beta cells after meals (i.e. the first phase insulin response), and also suppresses glucagon release from the 
alpha cells, with the overall effect of reduced liver glucose output. GLP1 also slows gastric emptying and 
reduces appetite. GLP1 secretion is impaired in T2DM.

Gliptins inhibit DPP4, an enzyme produced in the gut that inactivates GLP1 (also known as an incretin). The 
effects of GLP1 are therefore prolonged by gliptins.

Advantages

• Low risk of hypoglycaemia
• Weight-neutral
• Safe to use in renal failure (albeit at reduced doses – consult the BNF for recommended doses at 

different stages of renal and liver failure. Linagliptin does not require dose adjustment in renal failure)
• Safe in those with established CVD or those at high CV risk (see below)
• Generally, well tolerated

Disadvantages & Adverse Effects

• Modest impact on HbA1c with expected reduction of 0.6-0.8%
• Expensive
• Limited long-term data
• Possible association with acute pancreatitis (see below)
• Possible increase in hospitalisation for heart failure with saxagliptin (see below)
• Arthralgia (see below)
• Rarely, nasopharyngitis, angioedema/urticaria and other immune-mediated dermatological effects

General Points

•  Can be used as monotherapy if metformin not tolerated or contraindicated, or more commonly in dual 
and triple combination therapy (consult the BNF for variations in licensing for combination therapy)

•  A recent systematic review and meta-analysis (BMJ 2016;353:i2231) has demonstrated that when 
adding a DPP-4 inhibitor to existing SU therapy there is a 50% increased risk of hypoglycaemia, 
translating into 1 excess case for every 17 patients treated in the first 6 months. This result emphasises 
the importance of following the recommendation to reduce the SU dose when commencing a DPP-4 
inhibitor to reduce the risk of hypoglycaemia.

•  Can use alongside insulin (again consult the BNF for variations in licensing for combination therapy)
Hot Topics

► During 2015, the FDA issued a safety announcement warning that gliptins may cause joint pain that 
is “severe and disabling”. This may begin soon after treatment or after several years. The pain usually 
resolves within 1 month of stopping the gliptin.

► 3 CV safety trials involving saxagliptin, alogliptin and sitaglitpin have been recently published:

Saxagliptin and cardiovascular outcomes in T2DM (SAVOR-TIMI). NEJM 2013;369:1317-26
Alogliptin after acute coronary syndrome in patients with T2DM (EXAMINE). NEJM 2013;369:1327-35
Effect of sitagliptin on cardiovascular outcomes in T2DM (TECOS). NEJM 2015; 373:232-242
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All of these high quality studies demonstrated non-inferiority of gliptins compared to placebo for CV events in 
high risk populations. Gliptins can therefore be considered appropriate for use in those patients with 
pre-existing CVD or at high risk of CVD with diabetes.

SAVOR-TIMI did observe a small but significant increase in hospitalisation (but not mortality) for 
heart failure with saxagliptin and the mechanism underlying this is unclear. Reassuringly, TECOS 
demonstrated no increase in the number of patients hospitalised for heart failure with sitagliptin. However, it 
may be prudent to exercise caution when using saxagliptin in those with established heart failure.

► Gliptins have also been associated with an increased risk of pancreatitis and pancreatic cancer 
however the evidence for this is controversial.

The MHRA issued a drug safety update (Drug Safety Update 2012;6(2)) advising HCPs to inform patients 
treated with gliptins of the characteristic symptoms of acute pancreatitis, and stop treatment immediately if 
pancreatitis suspected.

However, a recent FDA and EMA assessment of the pancreatic safety of incretin drugs (NEJM 
2014;370:794-797) concluded that there is no consistent association between incretin-based drugs and 
pancreatitis or pancreatic cancer. Additionally, the TECOS trial (NEJM 2015; 373:232-242, see above) 
observed that acute pancreatitis and pancreatic cancer were uncommon, and not statistically different 
between the sitagliptin and control groups.

Regardless, the MHRA advice stands and we need to counsel patients about the symptoms of acute 
pancreatitis and, if present, encourage them to attend for review.

Gliptins: Learning Points

• Gliptins are generally well tolerated, have a low risk of hypoglycaemia (unless added to a SU or 
insulin), are weight-neutral, and can be used in CKD (with dose titration)

• 3 recent high quality trials have established the cardiovascular safety of gliptins; consider gliptin use 
in those at high risk of CVD or vulnerable to hypoglycaemia, or where weight gain is undesirable

• Current evidence suggests no increased risk of pancreatitis with incretin therapies; however, we 
need to counsel patients regarding the characteristic symptoms of acute pancreatitis

• The FDA have recently highlighted severe joint pain as a potential adverse effect of gliptins

Gliptins: Quality Improvement Ideas

• Review patients prescribed gliptins to assess their background risk of pancreatitis and consider 
stopping/switching therapy if high risk

• Review the renal function of those prescribed gliptins and ensure they are on the correct dose of 
gliptin
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► SODIUM-GLUCOSE CO-TRANSPORTER-2 (SGLT2) INHIBITORS (dapagliflozin, canagliflozin, 
empagliflozin)

SGLT2 inhibitors are the newest class of oral hypoglycaemic agent and uniquely have an insulin-
independent mode of action.

Mode of action

The SGLT2 receptor is present in the renal tubules and is responsible for glucose and sodium reabsorption. 
Inhibiting SGLT2 leads to increased renal excretion of glucose and therefore a glucose-lowering effect. 
Additionally, the daily energy loss associated with this increased glucose excretion (around 300kcal 
daily with dapagiflozin 10mg) leads to weight loss. Moreover, the sodium diuresis associated with SGLT2 
inhibition has a modest blood pressure lowering effect. As SGLT2 inhibitors exert their effect through the 
kidneys they have an insulin-independent mode of action.

Advantages

• Moderate impact on HbA1c with expected reductions of around 1%
• Low risk of hypoglycaemia unless used alongside SUs and insulin
• Promotes weight loss of around 2-3kg
• Modest reduction in systolic BP around 4mmHg
• Effective at all stages of T2DM unlike insulin-dependent drugs. Can be used alongside insulin in T2DM
• Cardio-protective benefits of empagliflozin & canagliflozin recently demonstrated (see below)
• No association with increased malignancies

Disadvantages & Adverse Effects

• Genitourinary infections particularly in women due to increased glycosuria
• Polyuria & thirst due to osmotic effects
• Back pain
• Volume depletion, hypotension & dizziness due to intravascular volume depletion
• ▲LDL-C & ▼haematocrit as yet of unknown clinical significance
• Transient increase in creatinine – see below
• Expensive
• Association with euglycaemic DKA in T2DM (see below)
• Increased risk of bone fractures & decreased bone mineral density with canagliflozin (see below)
• Increase in toe amputations with canagliflozin (see below)

General Points

• SGLT2 inhibitors can be used as monotherapy if metformin not tolerated or contraindicated, or as 
on add-on combination therapy with other oral agents and insulin (consult the BNF for variations in 
licensing for monotherapy & combination therapy)

• Check renal function before initiation and at least annually thereafter. Consider interim check 
after 4 weeks to exclude any significant AKI. Similar to ACEI/ARBs a transient decline in eGFR is to 
be expected

• SGLT2 inhibitors rely on an adequate renal filtration rate to remain efficacious. All 3 currently available 
SGLT2 inhibitors are not licensed for initiation if eGFR<60. Dapagliflozin is contraindicated if eGFR<60. 
The SPCs for canagliflozin and empagliflozin recommend reducing their doses if eGFR 45-60, and 
stopping if eGFR <45. (consult the BNF for further details)

• Use in caution in those >65y
• Avoid use in those on loop diuretics or in those with potential for volume depletion e.g. the frail elderly
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Hot Topics

► Efficacy and safety of SGLT2 inhibitors in T2DM: a meta-analysis of RCTs. Diabetes Obes Metab 
2014;16(5):457-66
The above meta-analysis reported that SGLT2 inhibitors significantly reduced HbA1c compared with placebo 
(around -0.6% at 52 weeks) and reduced weight at 52 weeks compared to glipizide (BMI reduced by 1.1kg/
m2). Furthermore, SBP & DBP were reduced by 1.2 & 1.9mmHg respectively.
In terms of adverse effects, there was a four-fold increase in mycotic genital infections compared 
to placebo, as well as an increase in lower urinary tract infections. There was no signal for increases in 
mortality, adverse cardiovascular disease outcomes, malignancies, renal failure and bone fractures.
► Canagliflozin and bone fracture risk. FDA Drug Safety Communication 2015
During 2015, the FDA revised the labelling of canagliflozin to include updates on bone fracture risk and 
a reduction in bone mineral density. HCPs should consider factors that contribute to fracture risk prior 
to starting patients on canagliflozin. No concerns regarding dapagliflozin or empagliflozin have been 
highlighted in this regard as of yet. The underlying mechanism is unclear but thought to be the increased 
tubular reabsorption of phosphate, and perhaps an increase in PTH levels.
► SGLT2 inhibitors and euglycaemic diabetic ketoacidosis
During 2015, the European Medicines Agency (EMA) started a review investigating the 3 currently available 
SGLT2 inhibitors (dapagliflozin, canagliflozin & empagliflozin) and their association with diabetic 
ketoacidosis (DKA). 101 cases of DKA were identified in T2DM which is not usually associated with DKA, 
and importantly, in a number of these cases blood sugar levels were either normal or only mildly 
elevated i.e. euglycaemic DKA. Many of these cases were associated with infection or sepsis.
The review concluded during 2016 and has recommended updating the product information of SGLT2 
inhibitors to list DKA as a rare adverse reaction (affecting up to 1:1000 to 1:10000 patients). However, 
they do reiterate that the benefits of SGLT2 inhibitors outweigh the risks in the treatment of T2DM.
The MHRA also issued guidance during 2016 advising when treating patients who are taking SGLT2 
inhibitors:

• Warn patients of symptoms of DKA
• Test for raised ketones in patients with symptoms of DKA even if glucose levels are near normal
• If you suspect DKA, stop SGLT2 inhibitor treatment immediately & consider immediate hospital 

assessment
• Be aware that SGLT2 inhibitors are not approved for treatment of T1DM
• Continue to report suspected side-effects to SGLT inhibitors on a Yellow Card

The underlying mechanism leading to DKA with SGLT2 inhibitors is unclear. One theory is that SGLT2 
inhibitors increase glucagon levels which promotes hepatic ketogenesis but further research is required and 
ongoing. A useful review (JCEM 2015;100(8):2849-52) offers further theories on why SGLT2 inhibitors may 
predispose to ketoacidosis.
The EMA does note that the estimated exposure to SGLT2 inhibitors is over half a million patient-years, so 
this rare issue of euglycaemic DKA must be taken in perspective.

► Finally, we need to reinforce the importance of sick day rules with SGLT2 inhibitors and advise patients 
to stop this class of drugs along with metformin, NSAIDs and ACEI/ARBs during periods of illness or 
dehydration.

SGLT2 inhibitors: Take Home Message

We need to warn those treated with SGLT2 inhibitors about the symptoms of DKA and reinforce sick 
day rules (see “Diabetes Emergencies” chapter), especially stopping SGLT2 inhibitor medication during 
periods of acute illness
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► Empagliflozin, Cardiovascular Outcomes, and Mortality in T2DM (EMPA-REG OUTCOME). NEJM 
2015; 373:2117-2128

After several years of major CV safety trials demonstrating the non-inferiority of diabetes drugs compared to 
placebo, EMPA-REG OUTCOME published its results during 2015 to rapturous applause at the European 
Association for the Study of Diabetes annual congress in Stockholm.

Empagliflozin (Jardiance) was the first oral hypoglycaemic agent to have demonstrated a reduction 
in CV events in a high CV risk population in a dedicated CV outcomes trial. The primary major adverse 
CV events composite end-point (CV death, non-fatal MI, non-fatal stroke) was reduced by 14%, and this was 
mainly driven by a CV death benefit.

Specifically, treatment with empagliflozin in a high CV risk population:

• Significantly lowered CV mortality (38% RRR, 3.3% ARR) with a NNT of 45 over 3 years to prevent 
1 CV death

• Significantly lowered hospitalisation for heart failure (35% RRR, 1.4% ARR) with a NNT of 71 over 
3 years to avoid 1 hospitalisation

• Significantly lowered all-cause mortality (32% RRR, 2.6% ARR) with a NNT of 38 over 3 years to 
prevent 1 death from any cause

As with all good research, these results have raised more questions than answers. Effects were noticed 
as early as 3 months suggesting that glycaemic control or blood pressure reduction were unlikely to be the 
underlying cardio-protective mechanism. Theories include an unknown direct cardiac effect of empagliflozin, 
or perhaps the osmotic diuretic effect of empagliflozin having a positive impact on undiagnosed heart failure 
in this high CV risk population.

► Implementing evidence from the EMPA-REG OUTCOME trial NHS Tayside Diabetes MCN

Of course, the challenge for us in primary care is how do we apply the results of EMPA-REG OUTCOME to 
the patients we see in day-to-day clinical practice? The participants in EMPA-REG OUTCOME were all high 
risk patients with established CVD so not readily generalisable to primary care, where around 10-20% of our 
patients with T2DM are at equivalent high risk.

NHS Tayside Diabetes MCN has proposed an interesting and pragmatic strategy to apply the evidence from 
EMPA-REG OUTCOME to optimise CV protection. The strategy stratifies those with T2DM according to 
the presence or absence of existing CVD. This of course is all expert opinion, however, until we have more 
robust national guidance from NICE or SIGN, this does seem a reasonable approach. See below for their 
proposed algorithm:
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► Empagliflozin and Progression of Kidney Disease in T2DM NEJM 2016;375:323-334

Those with T2DM at high CV risk treated with empagliflozin were also found to have a slower progression 
of kidney disease, and lower rates of clinically relevant renal events compared to treatment with 
placebo. However, absolute differences were small with a NNT of around 200 to achieve benefits of renal 
protection

► SGLT2 inhibitors and amputations EMA review 2016

Concerns were originally highlighted by the EMA about canagliflozin after an increase in amputations, 
mostly affecting toes, were observed in an ongoing CV outcome trial called CANVAS (see below).  Those 
with poorly controlled T2DM and pre-existing CV disease appeared to be at highest risk, presumably 
because they are at increased risk of infection and ulceration which can result in lower limb amputation.

However, no increase in amputations was seen in 12 other completed studies exploring the use of 
canagliflozin. The review has since been extended to include the safety of all SGLT2 inhibitors.
When prescribing SGLT2 inhibitors:

• We need to reinforce the importance of routine foot care to avoid cuts or sores of the feet and to 
treat them promptly should they occur to prevent infection and ulceration

• Patients at increased risk of amputation (such as those who have had a previous amputation) should 
be carefully monitored

• As a precautionary measure, the EMA suggest we may consider stopping treatment with 
canagliflozin in patients who develop significant foot complications
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►Canagliflozin & Cardiovascular and Renal Events in T2DM (CANVAS) NEJM 2017;377:644-657

The ground-breaking results of EMPA-REG OUTCOME had really focused the attention of clinicians around 
the world on the SGLT2 inhibitor class of medication.  Therefore, results of the CANVAS trial programme 
(which was exploring the CV benefits of canagliflozin) were eagerly awaited.  

As was hoped, CANVAS did also demonstrate CV benefits in a high CV risk population, but unfortunately 
they were not quite as clear-cut as EMPA-REG OUTCOME, and also highlighted some important adverse 
effects.

Encouragingly, the primary major adverse CV events composite end-point (CV death, non-fatal MI, 
non-fatal stroke) was reduced by 14% suggesting a possible class effect.  (NB there was no statistically 
significant reduction in any of these individual endpoints and there was also no reduction in mortality).  There 
was also a significant reduction in hospitalisation for heart failure (39% RRR) echoing findings from 
EMPA-REG OUTCOME.  Finally, a reduction in the rate of renal decline was also noted (40% RRR).

However, the data also revealed doubling of the risk of lower limb amputation (predominantly toe 
or trans-metatarsal) and an increased risk of fractures (26% RRI).  The highest risk of amputation 
was in those with a previous history of amputation or background of peripheral vascular disease (though 
risk was increased even in those not meeting these criteria).  The mechanism underlying this remains 
unclear so there is uncertainty whether these adverse effects represent a class effect.  An increased rate of 
amputations or fractures was not noted in EMPA-REG OUTCOME.

Again, the CANVAS trial programme has raised more questions than answers and hopefully these will be 
answered when the CV outcome study for dapagliflozin (DECLARE-TIMI) concludes during 2019.

►The CVD-REAL Study.  Circulation May 2017

CVD-REAL was a large well-conducted "real world" observational study exploring the use of SGLT2 
inhibitors and their impact on CV outcomes.  It found that SGLT2 inhibitor use was associated with a lower 
risk of hospitalisation for heart failure and CV death suggesting that the benefits seen with empagliflozin and 
canagliflozin (see above) may represent a class effect that we can generalise to our patients with T2DM that 
we see in everyday clinical practice.

SGLT2 inhibitors: Learning Points

• SGLT2 inhibitors produce a moderate reduction in HbA1c as well as lowering weight and BP
• Adverse effects include genitourinary infections especially in women, osmotic symptoms and a 

slightly higher rate of volume-depleted effects
• There is a rare association of SGLT2 inhibitor use and euglycaemic DKA in T2DM; we need to warn 

those treated with SGLT2 inhibitors about the symptoms of DKA and reinforce sick day rules
• Canagliflozin has been associated with an increase in toe amputations and fractures; the EMA is 

currently investigating this adverse effect in all SGLT2 inhibitors
• There is cardio-protective and reno-protective data for empagliflozin and canagliflozin; it is unclear 

whether this is a class effect and further research is required

SGLT2 inhibitors: Quality Improvement Idea

• Review your patients treated with SGLT2 inhibitors and ensure they are aware of the symptoms of 
DKA and reinforce sick day rules
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► GLUCAGON-LIKE PEPTIDE-1 (GLP1) ANALOGUES (exenatide bd or qw, liraglutide, lixisenatide, 
dulaglutide, albiglutide)

GLP1 analogues stimulate glucose-dependent insulin secretion. Animal studies suggest that GLP1 
increases beta cell mass and maintenance of beta cell function over the long term but this has yet to be 
conclusively demonstrated in human studies. Once-daily and once-weekly formulations of GLP1 analogues 
are available.  An oral GLP1 analogue is in development.

Mode of action

GLP1 is released from intestinal L-cells in response to eating. GLP1 increases insulin production from the 
beta cells after meals (i.e. the first phase insulin response), and also suppresses glucagon release from the 
alpha cells, with the overall effect of reduced liver glucose output. GLP1 also slows gastric emptying and 
reduces appetite. GLP1 secretion is impaired in T2DM.

Native GLP1 is of little clinical value in the treatment of T2DM as it is rapidly degraded by the enzyme DPP4 
giving it a very short half-life. GLP1 analogues on the other hand have much longer half-lives and are more 
resistant to degradation by DPP4.

Advantages

• Potent with an expected HbA1c reduction of around 1.5%
• Promotes weight loss of around 2.5-5kg
• Low risk of hypoglycaemia unless used alongside an SU or insulin
• Has an impact on both FBG and postprandial glucose (relative effects vary between GLP1 analogues)
• A modest reduction in systolic BP has been noted of around 3-5mmHg
• Can now be used in moderate to severe renal impairment (see KISS "Prescribing for those with 

T2DM & CKD)
Disadvantages & Side-effects

• Injectable therapy with possible injection site reactions
• Gastrointestinal side-effects very common (>10% of patients) – predominantly nausea and vomiting 

and sometimes diarrhoea
• Expensive
• Some studies have shown an heart rate with GLP1 analogue use (around 2-4bpm) (see below)
• Contraindicated in those with personal or FH of medullary thyroid cancer or MEN type 2

 ◦  Thyroid tumours were reported to be increased in rodents treated with liraglutide however this 
hasn’t been borne out in human studies

• Possible association with pancreatitis (see below)
General Points

• GLP1 analogues can be used as monotherapy, in combination with other oral hypoglycaemic agents, 
and also with insulin (consult the BNF for variations in licensing for monotherapy & combination therapy)

• Exenatide (Byetta) is a twice daily formulation whereas exenatide qw (Bydureon) is a once weekly 
formulation. Lixisenatide (Lyxumia) and liraglutide (Victoza) are given once daily. Dulaglutide (Trulicity)
and albiglutide (Eperzan) are long-acting GLP1 analogues given once weekly

 ◦  A recent systematic review and meta-analysis explored the safety and efficacy of once weekly 
GLP1 analogues (Diabet Obes Metab 2015;17(11):1065-1074 (Ia)). It concluded that due to their 
weekly dosing schedule and overall efficacy and safety profile, once weekly GLP1 analogues are 
a convenient add-on treatment option to metformin.

• Interestingly, in the USA high dose liraglutide (Saxenda) has been licensed for use to treat obesity 
out with the context of T2DM. The SCALE Obesity & Prediabetes RCT (NEJM 2015;373(1):11-22) 
demonstrated that liraglutide 3mg in those without T2DM, as an adjunct to diet and exercise, was 
associated with reduced body weight and improved metabolic control. Surprisingly, this high dose of 
lirgalutide was well tolerated without an excess of adverse events.
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Hot Topics

► The potential risks of pancreatitis and pancreatic cancer with GLP1 analogues are far outweighed 
by the proven and potential (cardiovascular) benefits. Diabetic Medicine 2013;30:1148-1155

There is ongoing debate about a possible association between GLP1 analogues and pancreatitis & 
pancreatic cancer. The above review article critiques the evidence for this association. It concluded that we 
should remain vigilant about the possibility of an association between GLP1 analogues and pancreatitis 
and pancreatic cancer, however there are clear clinical benefits of this class of drug that outweigh the risks 
of rare adverse events. This review article was somewhat prescient given the results of the LEADER study 
(see below).

Furthermore, a recent large (nearly 1 million participants) population-based cohort study (BMJ 
2016;352:i581) explored the risk of pancreatic cancer with incretin-based drugs. The authors found no 
consistent association between incretin drugs and an increased risk of pancreatic cancer. Of course this 
particular adverse effect will need to be monitored long-term due to the latency of cancer. However, overall 
this is a reassuring message for us in primary care when considering prescribing incretin-based drugs.

► Evaluation of Lixisenatide in Acute Coronary Syndrome (ELIXA) NEJM 2015;373:2247-2257

The ELIXA trial announced its results during June 2015 at the ADA 75th Scientific Sessions in Boston, 
demonstrating that lixisenatide did not show a benefit in CV outcomes in 6000 high-risk patients with 
diabetes. Neither did lixisenatide cause any harm in these patients who had recently suffered a coronary 
event.

Importantly, there was no increase seen in the incidence of pancreatitis and pancreatic cancer. 
Additionally, there was no heart rate increase seen with lixisenatide in ELIXA, which had been noted 
previously with some GLP-1 analogues.

Given the high quality of the ELIXA trial, as well as the high risk study population, we can be reassured 
about the CV safety of lixisenatide in high CV risk patients with T2DM.

► Liraglutide and Cardiovascular Outcomes in T2DM (LEADER) NEJM 2016;375:311-322

Incredibly, less than a year after empagliflozin, liraglutide has also demonstrated a reduction in CV 
events in a dedicated CV outcomes trial. The primary major adverse CV events composite end-point (CV 
death, non-fatal MI, nonfatal stroke) was reduced by 13%, and this was mainly driven by CV death & MI 
benefits.

Specifically, treatment with liraglutide in a high CV risk population:

• Significantly lowered CV mortality (RRR 22%, ARR 1.3%) with a NNT of 104 over 3 years to prevent 
1 CV death

• Significantly lowered all-cause mortality (RRR 15%, ARR 1.4%) with a NNT of 98 over 3 years to 
prevent 1 death from any cause

• Significantly lowered new or worsening kidney disease (ARR 1.5%) with a NNT of 67 over 3 years 
but no reduction in retinopathy

CV benefits were noticed later in the trial (around 12-18 months) compared to empagliflozin, suggesting the 
underlying cardio-protective mechanism may well be a reduction in atherosclerosis.

Of note:

• The incidence of pancreatitis was similar between the liraglutide and placebo groups, however, a 
higher incidence of acute cholecystitis was seen with liraglutide

• There was a numerical increase in the cases of pancreatic cancer in the liraglutide group which was 
not statistically significant
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► Semaglutide and Cardiovascular Outcomes in T2DM (SUSTAIN-6) NEJM 2016;375:1834-1844

Hot off the heels of the LEADER study, semaglutide (a yet unlicensed weekly GLP1 analogue) has also 
demonstrated a reduction in CV events! The primary major adverse CV events composite end-point (CV 
death, non-fatal MI, non-fatal stroke) was reduced by 26%, and this was mainly driven by non-fatal stroke 
benefits.

Specifically, treatment with semaglutide in those with established CVD:

• Significantly lowered non-fatal stroke (RRR 39%, ARR 1.1%) with a NNT of 90 over 2 years to 
prevent 1 non-fatal stroke

• There was no significant reduction in CV death or MI
Of note:

• Importantly, there were similar rates of pancreatitis and pancreatic cancer between the semaglutide 
and placebo groups

• There was an increase in pulse rate of 2bpm in the semaglutide group
• There were also improvements seen in new or worsening nephropathy, but worryingly, there was a 

significant increase noted in retinopathy complications.  However, newer data presented at the 
ADA 2017 Scientific Sessions in San Diego suggested that the patients with retinal complications were 
more likely to have pre-existing retinopathy than the overall study population.  Furthermore, retinopathy 
complications appeared more likely in those who had rapid HbA1c reduction which is a well established 
phenomenon that has been reported with insulin as well

• CV benefits were again noticed later in the trial (around 18 months)

►Effects of Weekly Exenatide & CV Outcomes in T2D (EXSCEL) NEJM 2017;377:1228-1239

Disappointingly, in contrast to LEADER and SUSTAIN-6, the recently published EXSCEL trial demonstrated 
the CV neutral effects of once-weekly exenatide in those with a wide range of CV risk.  No CV benefit was 
demonstrated, but neither was any harm seen.  Fewer CV events were observed in those taking once-
weekly exenatide, however this did not reach statistical significance.  Reassuringly, there was no increased 
risk of hospitalisation for heart failure, thyroid cancer, pancreatitis or pancreatic cancer observed.  EXSCEL 
raises questions about how the different GLP1 agonists vary in their biological effects

The LEADER & SUSTAIN-6 studies have the potential to re-position GLP1 agonists in current 
diabetes treatment paradigms. In their 2015 T2DM guidance, NICE have promised to continuously update 
their guidance taking into account latest research. It remains to be seen if NICE keeps their promise…

However, despite these exciting results, there remains unanswered questions about this class of drugs with 
respect to their safety, how they exert their effects, and which of our patients with T2DM truly benefit from 
treatment with GLP1.

Interestingly, an implantable device which continuously delivers GLP1 for 3-6 months is the works, as is an 
oral preparation of GLP1 which could be a real game-changer.

Watch this space…
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► VERY LOW ENERGY DIETS FOR T2DM
There is a growing evidence base for the use of supported, very low energy diets (VLEDs) for patients with 
obesity (BJGP 2013;63:e115), and a landmark trial during 2011 suggested that T2DM may be reversible 
with severe caloric restriction (the “Newcastle” study). This small but robust study (n=11) demonstrated that 
acute restriction of dietary energy intake (just 600kcal daily) in those with shorter duration T2DM 
normalised beta cell function with resumption of the first phase insulin response.

The authors of the Newcastle study recently published some further research, this time exploring whether a 
VLED is effective in improving glycaemic control in people who have had T2DM for over 8 years (Diabetic 
Medicine 2015;32(9):1149-55). They concluded that a therapeutic trial of a VLED has a 50% chance of 
achieving FBG levels in the non-diabetic range even in people with T2DM for over 8 years.

• A linked editorial posed the question of whether we now should be offering a VLED as an option to 
those with both short and long duration T2DM who are highly motivated to lose weight? We think yes, 
but we lack data about the long-term impact on glycaemic control and weight

To this end, an up and coming GPwSI in diabetes ;) presented a poster (Fernando K, 2014; Diabetes & 
Primary Care 16:Suppl. A) at the 10th National Conference of the Primary Care Diabetes Society entitled 
“Can T2DM be reversed with VLCDs: a systematic review”. He concluded that VLCDs can improve 
glycaemia in the short term, however, there is no evidence of a sustained improvement in glycaemic control 
or maintenance of weight loss. There remains a great need for robust longer-term outcome data.

GLP1 analogues: Learning Points
• GLP1 analogues are potent, have a low risk of hypoglycaemia and promote weight loss
• However, they are very expensive and can cause considerable GI side-effects
• Many GLP1 analogues can now be used in moderate renal impairment
• Weekly GLP1 analogues provide a convenient, safe & efficacious add-on therapy to metformin
• There is ongoing debate about a possible association between GLP1 analogues and pancreatitis & 

pancreatic cancer; we should remain vigilant to this possibility however the clear clinical benefits of 
this class of drugs likely outweigh the risks of rare adverse events

• Several high quality trials have established the CV safety of GLP1 agonists in high CV risk patients 
with T2DM.  These also did not highlight any increased risk of pancreatitis or pancreatic cancer

• Both liraglutide & semaglutide have demonstrated cardiovascular benefits however there remains 
many unanswered questions

• See “GLP1 initiation” chapter for further discussion on initiating GLP1 drugs in primary care

GLP1 analogues: Quality Improvement Idea
• Review patients prescribed GLP1 analogues to assess their background risk of pancreatitis & 

pancreatic cancer and consider stopping/switching therapy if high risk

VLEDs for T2DM: Learning Points
• T2DM is reversible in the short-term with VLEDs regardless of duration of disease
• VLEDs are not the panacea to the current diabetes epidemic but do provide another tool in our 

toolbox to tackle T2DM; we should be offering this option to patients who are highly motivated to 
lose weight
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THE PHARMACOLOGICAL MANAGEMENT HYPERGLYCAEMIA IN T2DM–
NOTES
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THE PHARMACOLOGICAL MANAGEMENT HYPERGLYCAEMIA IN T2DM – CPD 
WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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INSULIN THERAPY

Current Insulins Available

As we have seen many recent changes with oral diabetes therapies, insulin is changing at an equally fast 
pace.  We currently have over 33 different insulins available with more coming in the next few years.  We 
also now have insulin combined with GLP-1 therapy in the same pen. 

Lilly Novo Nordisk Sanofi Wockhardt

Humalog® Mix25

Humalog® Mix 50

Humulin® I

Humulin® M3

Humulin® S

Humalog® U100

Humalog® U200

Abasaglar®

Actrapid®

Insulatard®

Levemir®

NovoMix® 30

NovoRapid®

Tresiba® U100

Tresiba® U200

Fiasp®

Xultophy®

Insuman® Basal

Insuman® Rapid

Insuman® Comb 15

Insuman® Comb 25

Insuman® Comb 50

Lantus®

Apidra®

Toujeo®

Hypurin® Bovine 
Isophane

Hypurin® Bovine Lente

Hypurin® Bovine Neutral

Hypurin® Bovine PZI

Hypurin® Porcine 30/70

Hypurin® Porcine 
Isophane

Hypurin® Porcine 
Neutral

* ALERT *

Bovine insulin discontinuation 

In July 2017 it was announced that Bovine insulin would no longer be manufactured.  The below table and 
web link offer up to date information on when stocks are expected to deplete.  It is therefore good practice 
to audit for any remaining patients on these insulins and arrange for them to be found a suitable alternative.  
Advice for suggested alternatives can be sought from your local secondary care colleagues.

The action of insulin falls into 3 main categories:

• Short or quick acting
• Premixed
• Intermediate or long acting

See table below to see categories of all insulins available.
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Quick/Fast Mixed Intermediate Long

Also referred to 
as prandial or 
bolus doses

Also referred to as 
Biphasic insulin

Also referred to 
as NPH (neutral 
protamine 
Hagedorn) 
background or 
basal insulin

Also referred to 
as background or 
basal insulin

Human Humulin® S

Actrapid®

Insuman® Rapid

Humulin® M3

Insuman® Comb 15

Insuman® Comb 25

Insuman® Comb 50

Humulin® I

Insulatard®

Insuman® Basal

Analogue Humalog® U100

Humalog® U200

NovoRapid®

Apidra®

Humalog® Mix25

Humalog® Mix50

NovoMix® 30

Abasaglar®

Levemir®

Tresiba® U100

Tresiba® U200

Lantus®

Toujeo®
Animal Hypurin® Bovine 

Neutral

Hypurin® Porcine 
Neutral

Hypurin® Porcine 
30/70

Hypurin® Bovine 
Isophane

Hypurin® Porcine 
Isophane

Hypurin® Bovine 
Lente

Hypurin® Bovine PZI

Insulin/GLP1 Mix Xultophy®

(this is a mixture of 
Tresiba insulin and 
Liraglutide GLP1)

Suliqua®

(this is a mixture 
of Lantus and 
Lixisenatide.  At time 
of print is not yet 
available in the UK 
but has been granted 
a licence by the 
EMA)
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Starting insulin in type 2 diabetes

When starting a person with Type 2 diabetes on insulin in addition to their oral medication, it is usual to start 
an intermediate or long acting insulin either once or twice daily.  Insulin started in this manner is referred to 
as a background or basal regimen.  

NICE GUIDANCE recommends that when starting an insulin regimen in type 2 diabetes a human 
intermediate (NPH) insulin should be used in the first instance.  An analogue insulin can be considered in 
the first instance if the person is likely to need third party assistance or hypoglycaemia is deemed to be a 
high risk.  

Consideration should be given to switching to a long-action insulin analogue if, once on a human insulin 
basal regimen, the person:

• Does not reach their target HbA1c because of significant hypoglycaemia, or
• Experiences significant hypoglycaemia on NPH insulin irrespective of the level of HbA1c reached, or
• Cannot use the device needed to inject NPH insulin but who could administer their own insulin safely 

and accurately if a switch to one of the long-acting insulin analogues was made, or
• Need help from a carer or healthcare professional to administer insulin injections and for whom 

switching to one of the long-acting insulin analogues would reduce the number of daily injections. 
It is usual to start 10 units of insulin, typically at bed time, as a starting regimen.  In order to achieve target 
fasting glycaemia this starting dose needs to be regularly upward titrated until target capillary glucose levels 
are achieved.  There are many suggested titration schemes, however some general rules are:

• A basic principle in upward titration is to increase doses in 10% increments.
• If hypoglycaemia occurs reduce insulin dose by at least 20% and monitor.
• Preventing hypos always takes priority over correcting hyperglycaemia.
• Hypoglycaemia is potentially dangerous and can damage patient confidence.

Persistent Poor Glucose Control

If a person with type 2 diabetes presents with poor glucose control or hypoglycaemia at no 
consistent times, consider the following before changes are made to a previously optimised insulin 
regimen:

• Non-adherence to insulin treatment.
• Injection technique.
• Injection sites.
• Blood glucose self-monitoring skills.
• Knowledge and self-management skills.
• Lifestyle issues.
• Psychological and social issues.
• Possible organic causes.

Combining Insulin and Newer Therapies

Many people with type 2 diabetes were started on an insulin regimen prior to the newer oral or injectable 
therapies being available.  In some cases it is possible to improve glycemic control and achieve target 
HbA1c with the addition of newer therapies to the current insulin regimen rather than continuing to increase 
or intensify the insulin regimen.

For those patients on a regimen of insulin (any type and regimen) and metformin alone, consideration can 
be given to the addition of an oral therapy with the aim of improving insulin sensitivity, reducing total daily 
dose of insulin and improving long term control.
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Pioglitazone, DPP4 inhibitors, SGLT2 inhibitors and GLP1 agonists can all be added to the insulin regimen.  
A reduction in insulin doses will need to be considered in order to minimise the risk of hypoglycaemia.  A 
reduction in insulin dose should be of at least 20% and reduced immediately if an SGLT2 is added to the 
insulin regimen as this medication class has an immediate effect on blood glucose levels.

Pioglitazone may take up to 3 months to have an effect and therefore the insulin dose reduction will need to 
be made in response to a reduction in capillary blood glucose levels.  Likewise it can take up to 8 weeks to 
see an effect from the DPP4 or GLP1 class and so dose reductions in insulin need to be mindful of this.

Adults with type 1 diabetes

Insulin therapy for people with type 1 diabetes should only be initiated and managed by healthcare 
professionals with the relevant expertise and training.

Multiple daily injection basal-bolus insulin regimens are recommended for adults with type 1 diabetes.

• Non-basal-bolus insulin regimens (that is, twice-daily mixed (biphasic), basal-only, or bolus-only 
regimens) are not recommended for adults with newly diagnosed type 1 diabetes.

For basal insulin replacement:

• Twice-daily insulin detemir should be offered.
• Other basal insulin regimens should be considered only if the recommendations above do not deliver 

agreed targets.  The person’s preferences and acquisition cost should be considered when an 
alternative insulin regimen is being decided.

For bolus/mealtime insulin replacement:

• A rapid-acting insulin analogue injected before meals is recommended, rather than rapid-acting human 
or animal insulins.

• The routine use of rapid-acting insulin analogues after meals should be discouraged.
• If the person has a strong preference for an alternative mealtime insulin, they should be offered their 

preferred insulin.
If a multiple daily injection basal-bolus insulin regimen is not possible and a twice-daily mixed 
insulin regimen is preferred:

• A twice-daily human mixed insulin regimen should be considered for most people.
• A trial of a twice-daily analogue mixed insulin regimen should be considered if the person has 

hypoglycaemia that affects their quality of life.

Children and Young People

Insulin Pump Therapy

Insulin pump therapy is a programmable pump and insulin storage reservoir that gives a regular or 
continuous amount of insulin (usually in the form of a short-acting insulin or a rapid-acting insulin analogue) 
by a subcutaneous needle or cannula.

• Unlike the other insulin regimens, insulin pump therapy dispenses with the need for an intermediate-
acting or long-acting insulin to provide basal cover.

• The pump can be programmed to deliver different basal rates of insulin at different times of the day and 
night, with higher infusion rates triggered by the push of a button at meal times.

• The insulin requirement can be matched more closely to the person’s basal requirement, pre-prandial 
glucose levels, carbohydrate intake, and physical activity.

Insulin Pump Therapy:

• Is considerably more expensive than insulin injections (pumps cost between £2000-£3000 at the time 
of writing).
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• Should only be initiated by a trained specialist team, which should normally comprise of a physician 
with a specialist interest in insulin pump therapy, a diabetes specialise nurse, and a dietician.

The National Institute for Health and Care Excellence (NICE) recommends insulin pump therapy for 
the following groups of people:

• Adults and children 12 years of age or older.
• Children younger than 12 years of age, provided that multiple daily injection therapy is considered to 

be impractical or inappropriate.

New Changes in Insulins Available

Since 1983 all insulin available in the UK has been U100.  This means that for every 1ml of fluid there are 
100 units of insulin.  Of the insulins listed in the table above, some are available in vials, cartridges to fit 
insulin pens or disposable pen devices.  More typically newer insulins are only available in cartridges or 
disposable pen devices.  

U500 insulin has been available for many years for specialist use only http://www.bjd-abcd.com/index.php/
bjd/article/viewFile/182/330

In recent years we have seen the development of insulins available in different concentrations.  There are 
now insulins available in U200 or U300 concentration.  This means that for every ml of fluid there are either 
200 or 300 units of insulin.  These new concentrations are only available in pre-filled pens and are suitable 
for those requiring large doses to achieve control.  Large doses of insulin can be difficult to inject, painful to 
inject and may not absorb as well as smaller doses.  

Current insulins available in different concentrations are:

• Tresiba (Insulin Degludec) U100 and U200 available. 
 ◦ U200 concentration is only available in a pre-filled pen to prevent errors in drawing up the dose.

• Humalog (Insulin Lispro) U100 ad U200 available.
 ◦ U200 concentration is only available in a pre-filled pen to prevent errors in drawing up the dose.

• Toujeo (Insulin Glargine) U300 available.
 ◦ Toujeo is only available as a U300 concentration.

Biosimilar Insulin

There is now available in the UK the first Biosimilar insulin.

Definition - 

A biosimilar is defined as a copy of a biological molecule that is already approved - for instance, a 
recombinant insulin such as Glargine.  The EMA developed specific guidelines regarding biosimilars in 2004, 
which were updated in 2014 especially for insulin biosimilars.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4454103/

In the UK, the MHRA recommends that all biological medicines, including biosimilar medicines, are 
prescribed by brand name (February 2008 edition of Drug Safety Update). Because biosimilar and reference 
biological medicines that have the same international non-proprietary name (INN) are not presumed to be 
identical 

https://www.nice.org.uk/advice/ktt15/chapter/evidence-context#brand-name-prescribing-and-
pharmacovigilance

The only biosimilar available at the current time is Abasaglar (insulin glargine). The action of this insulin is 
similar to but not identical to that of Lantus (insulin glargine).
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TOP TIP

A simple practice database search for patients prescribed generic insulin preparations should be performed 
and repeat prescription changed to brand name insulin:

Insulin Glargine is now available in three forms:

• Toujeo (Glargine U300)
• Lantus (Glargine U100)
• Abasaglar (Glargine U100)

Abasaglar is the first biosimilar available but many more are in production.  We may see other insulin 
Glargine biosimilars but also other insulins will soon come off patent and biosimilars of these will be 
available. 

Other insulins soon to come off patent are:

• Detemir (Levemir), 
• Aspart (NovoRapid) and
• Lispro (Humalog).

Insulin Safety Issues

Insulin is classified as a high risk medication.  Any health care professional who prescribes, administers or 
dispenses insulin should undertake a training programme.

www.nrls.npsa.nhs.uk/resources/collections/10-for-2010/insulin/

Primary Care Diabetes Society (PCDS) has a FREE online insulin safety module.

www.diabetesonthenet.com
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Special Cases and Considerations

Insulin Use in Renal Disease:

• Exogenous insulin is normally metabolised by the kidney.  However, when there is impairment of 
kidney function, the half-life of insulin is prolonged because of lower levels of degradation.  In these 
cases a typical 12 hour acting insulin can be used once daily and will provide 24 hour cover.  If insulin 
is required to be started in patients with impaired renal function it may be appropriate to refer them to 
specialist services.

The slim person with Type 2 Diabetes:

• Those requiring insulin with a normal or low weight may have a greater degree of insulin deficiency 
(question whether late-onset Type 1).

• Initiating insulin in such patients should be given a high and early priority.  It may also be useful in such 
patients to perform early ketone testing when initiating insulin.

• A once daily regimen may not be adequate to meet their needs, and thus if used should be reviewed 
early for efficacy.

• If in doubt refer to specialist services.

Injection Technique/Injection Sites

Poor injection technique can lead to erratic glucose control and increase the risk of hypoglycaemia.  

In order to ensure a predictable profile of insulin release, it needs to be injected into subcutaneous tissue.  

Inadvertent intramuscular injection can lead to quicker absorption due to the increased blood supply in 
muscle compared to fat and therefore can increase the risk of hypoglycaemia soon after injection.
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Lipohypertrophy can also lead to erratic insulin absorption due to decreased blood flow in this tissue.  

Insulin release from lipohypertrophic sites can be totally unpredictable resulting in erratic glucose profiles.

http://www.fit4diabetes.com/files/4514/7946/3482/FIT_UK_Recommendations_4th_Edition.pdf 

http://www.fitter4diabetes.com/pages/top5-must-dos-to-becoming-fitter

DVLA Advice

Group 1 - Car and Motorcycle Group 2 - Bus and Lorry

Must meet the criteria to drive and must notify the 
DVLA.

All the following criteria must be met for the DVLA to 
license the person with insulin-treated diabetes for 
1, 2 or 3 years:

• Adequate awareness of hypoglycaemia
• No more than 1 episode of severe 

hypoglycaemia in the preceding 12 months.
• Practises appropriate blood glucose 

monitoring as defined below.
• Not regarded as a likely risk to the public while 

driving.
• Meets the visual standards for acuity and 

visual field.

Must meet the criteria to drive and must notify the 
DVLA.

All the following criteria must be met for the DVLA to 
license the person with insulin-treated diabetes for 1 
year (with annual review as indicated last below):

• Full awareness of hypoglycaemia.
• No episode of severe hypoglycaemia in the 

preceding 12 months.
• Practises blood glucose monitoring with the 

regularity defined below.
• Must use a glucose meter with sufficient 

memory to store 3 months of readings as 
detailed below.

• Demonstrates an understanding of the risks 
of hypoglycaemia.

• No disqualifying complications of diabetes 
that would mean a licence being refused or 
revoked, such as visual field defect.
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Glucose monitoring recommendations for those driving on insulin therapy:

Group 1

Blood glucose testing no more than 2 hours before the start of the first journey, and:

• every 2 hours while driving
• applicants will be asked to sign an undertaking to comply with the directions of the healthcare 

professionals treating their diabetes and to report any significant change in their condition to the DVLA 
immediately.

More frequent self-monitoring may be required with any greater risk of hypoglycaemia (physical activity, 
altered meal routine).

Group 2

Regular blood glucose testing - at least twice daily including on days when not driving, and:

• no more than 2 hours before the start of the first journey, and
• every 2 hours while driving

More frequent self-monitoring may be required with any greater risk of hypoglycaemia (physical activity, 
altered meal routine), in which are a bus or lorry driver may be licensed if they:

• use one or more glucose meters with memory functions to ensure 3 months of readings that will be 
available for assessment.

Glucose monitoring recommendations for those driving on tablets carrying hypoglycaemia risk:

Including sulphonylureas and glinides

May drive and need not notify the DVLA, provided: 

• no more than 1 episode of severe hypoglycaemia in the last 12 months 
• if needed, detection of hypoglycaemia is by appropriate blood glucose monitoring at times relevant to 

driving and clinical factors, including frequency of driving 
• under regular review. 

It is appropriate to offer self monitoring of blood glucose at times relevant to driving to enable the detection 
of hypoglycaemia.

https://www.gov.uk/guidance/diabetes-mellitus-assessing-fitness-to-drive

Top insulin tip Suggested quality improvement idea

1 Insulin regimens and titration of doses Bovine insulin is being withdrawn - search for 
patients on Bovine insulin and arrange to swap 
to a suitable alternative.

http://www.wockhardt.co.uk/media/170007/
image-for-web-withdrawal-dates.jpg

2 Combining insulin and newer therapies Search for those on insulin and metformin only 
as a combination with HbAc >64 mmol/mol 
and consider the addition of piogliazone, DPP4 
inhibitor, SGLT2 inhibitor or a GLP1 agonist to 
the insulin regimen

3 New insulin concentrations and combinations Be aware that there are several more 
concentrated insulins now available which may 
increase the risk of prescribing & administration 
errors
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Top insulin tip Suggested quality improvement idea

4 Biosimilar insulin Be aware biosimilars are not identical to their 
branded counterparts and may have a slightly 
different biological profile

5 Insulin prescribing by brand name Search for all prescriptions of generic insulin 
(glargine, detemir, aspart or lispro) and ensure 
the brand name is prescribed.

6 Safe use of insulin Diabetes on the Net

7 Injection technique Ensure all insulin users have their injection sites 
checked annually for lipohypertrophy.

TREND-UK Injection
8 Hypoglycaemia Search for all patients on insulin or and SU and 

provide with the Trend leaflet

TREND-UK Hypo
9 Sick day rules Search for all patients on insulin or and SU and 

provide with the Trend ‘Sick Day Rules’ leaflet 
if deemed appropriate. The trend leaflet is 
currently being updated in light of the Lucozade 
changes, but will soon be available on the Trend 
website trend-uk.org

10 Driving and DVLA advice Search for all patients on insulin or and SU 
and if they re drivers ensure they have been 
provided with the Trend DVLA leaflet and record 
that information has been provided

TREND-UK Driving
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INSULIN THERAPY – CPD WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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GLP1 AGONIST THERAPY–SU DOWN NURSE CONSULTANT DIABETES
Incretin hormones are produced by the gastrointestinal tract in response to nutrient entry and are necessary 
for the maintenance of glucose homeostasis.

GLP-1 agonists (incretin mimetics) are now in regular use in the UK. They are the first class of drugs that 
are injectable but are not related to insulin. The action of most relevance in glucose management of Type 2 
diabetes is its enhancement of glucose dependent insulin secretion.

Each GLP-1 agonist is produced synthetically and works in four different ways:

1. Helps your body produce more insulin when it is needed.
2. Reduces the amount of glucose being produced by the liver when it is not needed.
3. Reduces the rate at which your stomach digests foods and empties. This means that the rate at which 
glucose from your food is released into your blood is reduced.
4. Reduces appetite and the amount of food you eat.
They may promote weight-loss and are associated with no increased risk of hypoglycaemia unless 
combined with a sulphonylurea and/or insulin.

Key points recently demonstrated (Rushworth et al., 2014);

• GLP-1 agonist use is associated with highly significant HbA1c and weight reductions in clinical practice
• The higher the initial HbA1c, the greater the drop in HbA1c
• The higher the initial HbA1c, the lower the drop in weight
• The higher the initial BMI, the greater the drop in weight
• Compared to other studies reporting outcomes in clinical practice, reductions in HbA1c and weight 

were better and may be related to earlier use of the agents
GLP-1 agonist treatment is increasingly being considered as a treatment option as an alternative to insulin in 
people with Type 2 diabetes with significant weight problems. GLP-1 treatment is used in combination with 
oral medication, (NICE, 2015) (SIGN, 2010a)

Patient information leaflets are available on http://www.medicines.org.uk/emc
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Currently available GLP-1 agonists

Therapy Exenatide 
(Byetta)

Lixisenatide 
(Lyxumia)

Extended 
release 
exenatide 
(Bydureon)

Liraglutide 
(Victoza)

Dulaglutide 
(Trulicity)

Availability 5 mcg solution 
for injection, 
prefilled pen
10 mcg solution 
for injection, 
prefilled pen

Treatment 
initiation pack 
10 mcg
20 mcg solution 
for injection

2 mg powder 
and solvent 
for prolonged 
release 
suspension 
for injection in 
prefilled pen

6mg/ml solution 
for injection in 
prefilled pen

1.5mg solution 
for injection in 
pre-filled pen.

Once daily, 
twice daily or 
weekly?

5 mcg for at least 
one month then 
10 mcg
Twice daily up to 
an hour before 
food and at least 
8 hours apart.

Starting dose: 
10 mcg once 
daily for 14 
days.
Maintenance 
dose: 20 mcg 
once daily 
starting on Day 
15.

2 mg once 
weekly on the 
same day each 
week

Starting dose 
0.6 mg daily.
After at least 
one week, 
increase to 1.2 
mg daily at the 
same time each 
day

Monotherapy 
0.75 mg once 
weekly.
Add-on therapy 
1.5 mg once 
weekly.

In 
combination 
with…?

• metformin
• SU
• TZD
• metformin 

and a SU
• metformin 

and a 
TZD

With oral 
glucose 
lowering 
medicinal 
products and/or 
basal insulin

• metformin
• SU
• TZD
• metformin 

and a SU
• metformin 

and a 
TZD

With oral 
glucose 
lowering 
medicinal 
products and/or 
basal insulin

With other 
glucose 
lowering 
medicinal 
products 
including insulin

What about 
with insulin 
and/or SU

Adjunctive 
therapy to 
basal insulin 
with or without 
metformin and/or 
pioglitazone

A dose 
reduction in 
insulin or SU 
may be required 
to prevent 
hypoglycaemia

A dose reduction 
in insulin or SU 
may be required 
to prevent 
hypoglycaemia
No license with 
insulin currently.

A dose 
reduction in 
insulin or SU 
may be required 
to prevent 
hypoglycaemia

A dose 
reduction in 
insulin or SU 
may be required 
to prevent 
hypoglycaemia

eGFR caution if eGFR 
30-50, avoid if 
eGFR <30

Caution if eGFR 
30-50, avoid if 
eGFR <30

Avoid if eGFR 
<50

Avoid if eGFR 
<30

Avoid if eGFR 
<30

SU = sulphonylurea    TZD = thiazolidinedione

Why are they important?
Weight gain, overweight and obesity are frequent features of type 2 diabetes. Obesity is associated with;

• Body image disparagement
• Low self-esteem
• Stigmatisation
• Binge eating
• Impaired quality of life
• 1/5 obese patients at least one bout of clinical depression
• Common in diabetes and increasing with girth

 ▪ (Clark, 2006)
• Obesity was not related to depression although it was associated with the symptom of hopelessness.
• Obese persons 5 times more likely to overeat leading to weight gain during a period of depression
• Obese people experienced longer episodes of depression, a larger number of episodes, and were 
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more preoccupied with death during such episodes
• Gaining weight while depressed increases severity.

 ▪ (Murphy et al., 2009)
• The benefits of weight loss are particularly dramatic for obese patients, who experience a sharp 

increase in quality of life scores with just a 5% weight reduction. (Pan et al., 2011)
If given the choice of DPP-4 (gliptin) or GLP-1agonist therapy those with increasing BMI, longer duration of 
diabetes and higher HbA1c tended to prefer the GLP-1 profile. This suggest that the injectable nature of the 
medication was less important than its perceived benefits (Evans et al., 2013).

Practical Tips:

• Very few people are truly needle phobic
• GLP1 therapy is not licenced for use in pregnancy. The once weekly preparations have a 12 week wash 

out period. Use with caution in women of child bearing potential and ensure adequate contraceptive 
cover is being used.

• Get the injection over first, takes away the fear
• No need to alter dose to suit meals or physical activity
– Exenatide (Byetta) and lixisenatide (Lyxumia) should be taken up to 1 hour before food
• Sulphonylurea dose may be cut–reduced risk of hypo.
• Initiation of insulin may be delayed/prevented. Cost savings.
• May allow retention of driving licence;
– Group 1 no need notify DVLA, Group 2–individual assessment.
• After first use: No need to keep in the fridge.
– Store below 30°C or store in a refrigerator (2°C-8°C). Do not freeze.
• Re-cap pen to protect from light. Remove needle
– Needle integral to the dulaglutide device
• The complete Summary of Product Characteristics (SPC) is available at http://emc.medicines.org.uk

NICE recommendation for GLP-1 (NICE, 2015)

• If HbA1c > 58mmol/mol (7.5%) on triple therapy

• BMI >35 in people of European descent and there are problems associated with high weight or

• BMI <35 and insulin is unacceptable because of occupational implications or weight loss would benefit 
other co-morbidities.

• Only continue if reduction in HbA1c of at least 1 percentage point and weight loss of at least 3% of 
initial body weight at 6 months.

 ▪ Bydureon in dual therapy 1 percentage point HbA1c at 6 months. No weight target
SIGN recommendation for GLP-1 (SIGN, 2010b)

• GLP-1 agonists may be used to improve glycaemic control in obese adults (BMI ≥30kg/m) with type 2 
diabetes who are already prescribed metformin and/or sulphonylureas. A GLP-1 agonist will usually be 
added as a third line agent in those who do not reach target glycaemia on dual therapy with metformin 
and sulphonylurea (as an alternative to adding insulin therapy).

A pragmatic approach to GLP-1 agonist use has been published in Practical Diabetes (Rushworth et al., 
2014). The authors refer to it as a traffic light algorithm for GLP-1 review. Follow the colours to find the 
outcome.
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Side effects

The common side effects of GLP 1 therapy are nausea and vomiting which should resolve after 7-10 days. 
Side effects can be minimised by starting at the lower recommended starting dose on the daily available 
versions and titrating slowly.

People being treated with once weekly exenatide (Bydureon) may complain of pea size lumps at their 
injection site; these lumps should resolve spontaneously after around six weeks. GI side effects of the 
weekly preparations (Trulicity and Bydureon) may be slow to develop as the therapy takes 2 weeks to 
achieve therapeutic levels and 6 weeks for steady state.

Prescription

• Sufficient GLP-1 pens or devices
 ◦ A starter pack followed by maintenance 20mg packs for lixisenatide (Lyxumia)

• A box of needles
 ◦ Not required for dulaglutide (Trulicity) which has an attached integral needle

• A sharps bin
• Patient information leaflet
• How to deal with hypoglycaemia if also on sulphonylureas and/or insulin
• Contact numbers
• A blood glucose monitoring diary (if appropriate)
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GLP1 THERAPY – CPD WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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DIABETES IN PREGNANCY
NICE NG3 Diabetes in Pregnancy 2015

We are seeing increasing numbers of women of child-bearing age either at high risk of diabetes, or 
with established diabetes. This is of course related to the huge increase in the prevalence of obesity. 
Pregnancies complicated by diabetes-either pre-existing or new-onset - are associated with adverse 
obstetric and fetal outcomes. Therefore, it is crucial we identify and offer appropriate advice to these 
women at the pre-conception stage to reduce the risk of longer-term complications.
► Preconception Care for Women with Diabetes. Diabetes UK 2015.
Diabetes UK have produced an excellent summary of what we need to consider, and what we need to 
inform women with diabetes considering a pregnancy.

The hospital teams are very keen to see all patients with T1DM and T2DM who are considering pregnancy, 
to provide preconception care and ensure management is optimised so consider early obstetric referral.

► NICE NG3 2015. Diabetes in pregnancy: management of diabetes and its complications from 
preconception to the postnatal period

NICE updated and replaced their “Diabetes in pregnancy” guideline during February 2015.

NICE now recommend that women with diabetes who are planning pregnancy should aim for the 
same blood glucose levels recommended for all adults with T1DM.

Key points we should be informing women with diabetes of child-bearing age (DUK 2015):
The importance of carefully planning a pregnancy with advice from their diabetes care team

• How pregnancy and labour can affect, and be affected by their diabetes
• The need for effective contraception and avoiding pregnancy until they have good HbA1c 

control
• The need for regular self-monitoring and monthly HbA1c measurements prior to pregnancy with 

any improvement in HbA1c strongly encouraged
• The fact that being pregnant with diabetes will require more frequent monitoring and 

interventions, with frequent contacts with healthcare professionals
• The increased risk of pregnancy complications associated with diabetes
• Hypoglycaemia, and the treatment options of hypoglycaemia
• Hyperglycaemia–how to check for ketones at home (for those with T1DM) and what to do if unwell 

(for every woman with diabetes)
• The need to check that current medications are suitable for use in pregnancy (ACEI & statins 

amongst others need to be stopped)
• Baseline retinal and renal status
• The advantages of healthy eating and taking folic acid supplements (5mg folic acid is the 

current recommendation; also recommended for those with BMI>30kg/m2 without diabetes)
• Smoking cessation advice
• Alcohol consumption advice
• The importance of losing excess weight prior to conception
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The following targets are recommended, and are taken from the NICE NG17 T1DM in Adults: Diagnosis & 
Management 2015 guideline:

Whilst these new NICE guidelines are largely relevant for our secondary care colleagues, there is important 
and useful information on the diagnosis and follow-up of gestational diabetes mellitus.

► Diagnosis of GDM

See “Diagnosis of Diabetes” section

► Management of GDM NICE NG3 2015, Drugs in Context 2015;4:212282

► Follow-up of GDM

GDM significantly increases the risk of future T2DM and long-term follow-up is required. Studies 
assessing long-term risk of diabetes vary considerably (15-50% increased risk over subsequent decades) 
however, a robust systematic review of 20 studies (Lancet 2009; 373:1773-1779) found a 7-fold increase 
in the risk of developing T2DM in women with pregnancies complicated by GDM, compared to women with 
normoglycaemic pregnancies.

Blood Glucose Targets During Preconception

• Fasting plasma glucose levels of 5-7mmol/l on waking
• Plasma glucose levels of 4-7mmol/l before meals at other times of the day
• Those who choose to test after meals should aim for plasma glucose levels of 5-9mmol/l

Management of GDM: Key Points

• Refer all those with GDM to your local high risk antenatal clinic
• Once diagnosed, all those with GDM should receive extensive dietary and exercise advice 

as it is estimated that up to 85% of cases can be controlled with lifestyle modification alone 
(ADA 2015 Management of Diabetes in Pregnancy)

• Aim for the following capillary plasma glucose targets in GDM:
• Fasting 5.3mmol/l and
• 1 hour after meals: 7.8mmol/l or
• 2 hours after meals: 6.4mmol/l
• If on insulin or glibenclamide aim to maintain capillary blood glucose >4mmol/l
• If FBG <7mmol/l at diagnosis, then for trial of lifestyle modification
• If treatment targets are not met within 1-2 weeks of lifestyle modification, initiate metformin
• Insulin is recommended if: (can also be used as add-on therapy)
• Metformin is contraindicated
• If treatment targets are not met
• If FBG >7mmol/l at diagnosis
• If FBG 6.0-6.9mmol/l at diagnosis and evidence of complications (e.g. macrosomia or hydramnios)
• Initiate glibenclamide if:
• Treatment targets are not met with metformin
• If patient declines insulin
• If patient cannot tolerate metformin

DIABETES IN PREGNANCY

NB Medical Education Diabetes for Primary Care 2018

131

https://www.nice.org.uk/guidance/ng17
https://www.nice.org.uk/guidance/ng17
https://www.nice.org.uk/guidance/ng3
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4509429/
http://www.ncbi.nlm.nih.gov/pubmed/19465232
http://care.diabetesjournals.org/content/38/Supplement_1/S77.full


A recent prospective cohort study (Ann Intern Med 2015;163(12):889-898) explored the association between 
breast-feeding and a reduced risk of progression to T2DM in those who have had GDM. It found that 
exclusive breast-feeding reduced incident T2DM compared with exclusive formula feeding. Moreover, how 
long women breastfed also affected their chance of developing T2DM; breast-feeding for >2 months lowered 
the risk of T2DM by 46%. Breast-feeding >10 months lowered the risk by 57%. Notably, differences in weight 
loss did not account for these risk differences.

Interestingly, there is also emerging evidence that the off-spring of women with a history of GDM are also at 
increased long-term risk of conditions such as obesity, T2DM, and metabolic syndrome. This expanding field 
of epigenetics is absolutely fascinating.

Unfortunately, many mothers with GDM are lost to long-term follow-up; a recent BJGP retrospective cohort 
study (BJGP 2014;64:e17-e23) found that most women with GDM received no short-term follow-up, and 
longer-term follow-up was around 20% over 5 years of observation. The authors suggested that undertaking 
short-term follow-up within the 6-week post-partum check would be helpful, and that patient-led monitoring 
may be more practical for long-term follow-up.

NICE NG3 Diabetes in Pregnancy 2015 recommend we follow-up GDM as follows:

• For women with GDM and whose blood glucose levels returned to normal after birth: offer lifestyle 
advice and test for FBG at 6-13 weeks after birth (consider incorporating within the 6-week 
postpartum check)

 ◦ Do not routinely offer a 75g 2-hour OGTT
• If FBG positive i.e. ≥7mmol/l, a diagnosis of T2DM can be established and then manage as usual
• If FBG negative, offer an annual HbA1c test

 ◦  Consider more frequent HbA1c screening consistent with NICE Public Health Guidance 38: 
Prevention of T2DM in People at High Risk (see “Pre-diabetes” chapter) if other risk factors for 
diabetes present e.g. high-risk ethnic background, obesity etc.

► GDM & T2DM in women with PCOS

A fascinating longitudinal study investigated the prevalence of dysglycaemia and the impact of obesity in 
a large group of Australian women of child-bearing age with and without PCOS (J Clin Endocrinol Metab 
2014;99(3):E447-E452). It found that PCOS was indeed associated with a higher risk of GDM and T2DM but 
this appeared to be independent of body weight.

This suggests that PCOS may be an independent risk factor for GDM & T2DM and the authors 
recommend “aggressive” screening, prevention and management of dysglycaemia in women with PCOS.

• Consider keeping a register of all your patients with PCOS and offer screening for T2DM & GDM 
consistent with NICE Public Health Guidance 38 (see “Pre-diabetes” chapter)
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Diagnosis in Pregnancy: Learning Points

• Pregnancies complicated by diabetes - either pre-existing or new-onset - are associated with adverse 
obstetric and fetal outcomes

• Preconception care for women with diabetes is pivotal to reduce future maternal and fetal 
complications

• NICE now recommend that women with diabetes who are planning pregnancy should aim for the 
same blood glucose levels recommended for all adults with T1DM

• Risk factors for GDM include BMI>30, previous macrosomic baby or FH of diabetes
• Diagnose GDM if the woman has either a FBG≥5.6mmol/l or a 2-hour OGTT ≥7.8mmol/l
• Refer all those with GDM to your local high risk antenatal clinic; up to 85% of cases can controlled 

with lifestyle modification alone
• Metformin, insulin & glibenclamide can be used in GDM if lifestyle modification fails
• In those with GDM, give lifestyle advice and offer a FBG at 6-13 weeks after birth, and if negative, 

annual HbA1c. Do not offer an OGTT. Offer screening when planning future pregnancies
• PCOS is an independent risk factor for GDM & T2DM regardless of body weight

Diabetes in Pregnancy: Quality Improvement Idea

• Consider keeping a register of all patients with GDM & PCOS and offer screening for T2DM consistent 
with NICE Public Health Guidance 38 (see "Pre-diabetes" chapter)
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DIABETES IN PREGNANCY – CPD WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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THE DIAGNOSIS, SCREENING AND MANAGEMENT OF DIABETIC KIDNEY 
DISEASE
NICE NG28 T2DM in Adults: Management SIGN 116: Management of Diabetes 2010

NICE CG182: CKD in Adults: Assessment and Management 2014

Diabetic kidney disease is very common in primary care but its management has been elevated to almost 
ethereal levels, when in fact, the vast majority of diabetic kidney disease can be managed in primary care.

► Classification of Chronic Kidney Disease NICE CG182: CKD in Adults:Assessment & Management 
2014

The updated NICE 2014 CKD guidance revised the classification of CKD to include a combination of GFR 
and ACR categories.

• CKD is classified according to GFR and ACR using “G” to denote the GFR category and “A” for 
the ACR category (see below). For example, a person with eGFR 25 and ACR 15 has CKD stage 
G4 A2.

We need to be aware that (Am J Epidemiol 2008;167(10)):

• Reduced eGFR & albuminuria independently predict CV and all-cause mortality
 ◦ Elevated ACR is associated with an increased risk of adverse outcomes
 ◦ Reduced GFR is associated with an increased risk of adverse outcomes
 ◦  Elevated ACR and reduced GFR in combination multiply the risk of adverse outcomes
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► How often should we check eGFR in those with established CKD or at risk of CKD?
NICE CG182: CKD in Adults: Assessment and Management 2014

• Agree the frequency of eGFR monitoring with your patient but bear in mind that CKD is not 
progressive in many people

• See figure below to guide frequency of eGFR monitoring but individualise frequency according to:
 ◦ Underlying cause of CKD
 ◦ Trajectory of eGFR and ACR (note CKD progression is often erratic)
 ◦ Co-morbidities especially heart failure
 ◦ Changes to treatment such as the introduction of ACEI/ARBs, NSAIDs and diuretics
 ◦ Intercurrent illness
 ◦ Whether patients have chosen conservative management of CKD

• At least 3 eGFR results should be checked over ≥90 days to identify the rate of progression of 
CKD
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► Identify & delay progression of CKD NICE CG182 2014

• Check eGFR and ACR, and assess risk of adverse outcomes using GFR and ACR categories as 
above

• Offer a low cost ACEI or ARB to people with CKD & diabetes with ACR≥3mg/mmol (ACR category 
A2 or A3)

 ◦ Titrate to maximum tolerated dose. Do not offer combinations of ACEI and ARB
 ◦  Note, ACEI use in normo-albuminuric patients with diabetes prevents new onset CKD & mortality 

(Cochrane 2012; CD004136). More data is required to clarify the role of ARBs

• Consider referral (telephone or email advice is often sufficient) to nephrology services if:
 ◦ eGFR<30 (GFR category G4 or G5) or rapidly deteriorating renal function
 ◦ Sustained decrease in eGFR ≥25% and a change in GFR category
 ◦ Sustained decrease in eGFR ≥15ml/min/1.73m2 within 12 months
 ◦  Hypertension that remains poorly controlled despite the use of at least 4 antihypertensive agents 

at therapeutic doses
 ◦ Known or suspected rare or genetic causes of CKD
 ◦ Suspected renal artery stenosis

• When considering intervention strategies, assessing progression is helpful especially if it suggests 
a person might require renal replacement therapy (RRT) within their lifetime

► Management of hyperglycaemia in T2DM and renal impairment

In T2DM, tight control of blood glucose levels has been demonstrated to reduce the risk of microvascular 
complications including diabetic kidney disease (UKPDS33 Lancet 1998;352:837-53). Glycaemic control 
therefore is pivotal to the management of those with T2DM & CKD where tight glucose control has been 
shown to improve albuminuria (Kidney Int 2013;83:517-23)

However, there are a number of challenges when managing hyperglycaemia in those with T2DM and CKD:

• There is no consensus on glycaemic control in CKD, and this is reflected in a lack of clear guidance 
from major diabetes and CKD guidelines regarding glycaemic targets in CKD

Active detection and management of CV risk factors–Take Home Messages

• Smoking cessation
• Statins as per NICE CG181: CVD: Risk Assessment & Reduction, Including Lipids 2014

 ◦  CKD is an independent risk factor for developing CVD and patients with eGFR<60 should 
be offered atorvastatin 20mg for the primary or secondary prevention of CVD

• Offer antiplatelet therapy to people with CKD for the secondary prevention of CV disease, but be 
aware of the increased risk of bleeding

 ◦  The jury is out for primary prevention; NICE make little comment, and consideration of aspirin 
should be on an individual basis until we have more robust recommendations. However, a 
very recent meta-analysis (J Atherosclerol 2016;251:177-182) explored aspirin & CV primary 
prevention in non-end-stage CKD, and found no clear benefit of aspirin in this context. 
Aspirin was likely to increase the risk of major bleeding. The authors acknowledge that there is 
a lack of RCT evidence to guide aspirin use for these patients

• Aim for BP 120-129/<80mmHg but as with HbA1c targets, BP targets must be individualised 
according to functional status, life expectancy, co-morbidities, and of course patient expectations
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 ◦  There is NO current evidence in CKD that lowering HbA1c <53mmol/mol is beneficial
 ◦ In fact, a very recent Cochrane systematic review (Cochrane Database Syst Rev 2017:CD010137)  

looked at glucose targets for preventing diabetic kidney disease and its progression.  It found 
comparable risks of kidney failure, death and major CV events in those who received intensive 
compared with less stringent blood glucose control.  There were only small clinical benefits noted 
in the onset and progression of microalbuminuria, and MI seen in those who were intensively 
treated.  The authors concluded that the clinical benefits of an HbA1c target <53mmol/mol were 
uncertain and the harms of this approach are largely unmeasured

 ◦  Therefore, targets for HbA1c should be individualised depending on patient expectations, life 
expectancy, likelihood of RRT, co-morbidities, and risk of hypoglycaemia

 ◦  A pragmatic HbA1c target of 53-64mmol/mol in patients with CKD G3, and even higher in 
patients with ESRD (CKD G5) is often appropriate

• Many of the currently available hypoglycaemic agents have restrictions on their use in those 
with renal impairment (see below)

• In primary care, CKD is staged according to eGFR and ACR, however the summaries of product 
characteristics (SPCs) for many T2DM drugs refer to creatinine clearance thresholds which are not 
readily available to us in primary care

► Current options for managing hyperglycaemia in those with T2DM & CKD

*CONSULT THE CURRENT BNF AND CHECK SPCs FOR INDIVIDUAL DRUGS FOR LICENSING 
INDICATIONS AND CORRECT DOSES IN CKD*

See “The Pharmacological Management of T2DM” chapter for further details on mode of action, adverse 
effects and general points about using these hypoglycaemic agents.

Glycaemic Control & CKD – Take Home Messages

• Primum non nocere – first, do no harm
 ◦  Most hypoglycaemic agents are at least partly excreted by the kidney, and some show altered 

pharmacokinetics in the presence of CKD, which increase the risk of adverse effects
• CKD is an independent risk factor for hypoglycaemia

 ◦  Renal impairment also complicates glycaemic control by affecting the secretion and excretion 
of insulin, as well as peripheral insulin sensitivity. This significantly increases the risk of 
hypoglycaemia

• Think ahead: HbA1c monitoring may be misleading in CKD and titrate drug doses carefully especially 
in those with fluctuating renal function

• Emphasise the importance of sick day rules to patients with CKD and diabetes (see below)
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► Aide memoire for prescribing for those with T2DM & CKD (best viewed in colour within pdf version of 
“Diabetes for Primary Care” handbook)

STAGES G1 & G2

GFR >60ml/min/1.73m2

STAGE G3a

GFR 45-59 ml/min/1.73m2

STAGE G3b

GFR 30-44 ml/min/1.73m2

STAGES G4 & G5

GFR<30 ml/min/1.73m2

ACARBOSE
SULPHONYLUREAS

REPAGLINIDE
DPP-4 INHIBITORS (GLIPTINS)1

METFORMIN2

PIOGLITAZONE3

GLP1 AGONISTS4

SGLT2 INHIBITORS5

INSULIN

SAFE TO USE WITH NO DOSE 
ADJUSTMENT REQUIRED

USE WITH CAUTION AND 
CONSIDER DOSE ADJUSTMENT

USE NOT RECOMMENDED OR 
CONTRA-INDICATED

FOOTNOTES

1.  Linagliptin (Trajenta) can be use at all stages of renal impairment without dose adjustment.  All other 
gliptins can also be used for all stages of renal impairment, however require dose adjustment (check BNF)

2.  Metformin 1g bd can be safely used at stage G3a.  Dose should be reduced to 500mg bd at stage G3b & 
then stopped at stages G4&5

3.  Pioglitazone can be used at all stages of renal impairment without dose adjustment, however should be 
avoided in those on dialysis

4.  Exenatide twice-daily (Byetta) can be used with caution in moderate renal impairment (CrCl 30-50ml/
min), and any dose escalation should be done cautiously.  Exenatide once-weekly (Bydureon) is 
not recommended if CrCl <50ml/min.  Lixisenatide (Lyxumia), dulaglutide (Trulicity) and albiglutide 
(Eperzan) can be used at stage G3b with without dose adjustment.  Liraglutide (Victoza) can be used 
down to eGFR 15ml/min/1.73m2 without dose adjustment

5.  Dapagliflozin (Forxiga) is not recommended if GFR <60ml/min/1.73m2.  Canagliflozin (Invokana) should 
not be initiated in those with GFR <60ml/min/1.73m2.  In those tolerating canagliflozin whose GFR falls 
persistently <60ml/min/1.73m2, the dose of canagliflozin should be reduced to 100mg.  Canagliflozin 
should be discontinued if GFR is persistently <45ml/min/1.73m2.  Empagliflozin (Jardiance) should not 
be initiated in those with GFR <60ml/min/1.73m2.  In those tolerating empagliflozin whose GFR falls 
persistently <60ml/min/1.73m2, the dose of empagliflozin should be reduced to 10mg.  Empagliflozin 
should be discontinued if GFR is persistently <45ml/min/1.73m2
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Current options for managing hyperglycaemia in those with T2DM & CKD
• Metformin

NICE CG87 recommends reducing metformin dose to 500mg bd if eGFR falls below 45, and stopping 
metformin if eGFR falls <30. This is due to concerns about lactic acidosis however recent evidence 
suggests this may not be as great a concern as previously thought. See “The Pharmacological Management 
of T2DM” chapter.

• Sulphonylureas
SUs can be used in mild and moderate CKD i.e. down to CKD G3b however the risk of hypoglycaemia is 
significantly increased in those who have renal impairment, and hypoglycaemic episodes may be more 
prolonged in these people.

• Repaglinide
Repaglinide is largely excreted through the liver, however a small amount is excreted through the kidneys. 
Insulin sensitivity is increased in those with T2DM & CKD so caution should be exercised when using 
repaglinide in renal impairment.

• Acarbose
There is limited data to support acarbose use in CKD however only a tiny amount of acarbose is absorbed 
from the GI tract so it is unlikely to cause any significant issues. The manufacturers recommend avoiding 
use if CrCl<25ml/min.

• Pioglitazone
Pioglitazone can be used all the way down to ESRD without dose titration. However, it does have 
significant adverse effects of oedema and also increased fracture risk, which may limit its use

• DPP-4 inhibitors/Gliptins
All gliptins can be used in renal impairment albeit at reduced doses (consult current BNF for licensing 
and recommended doses at different stages of CKD). Only linagliptin does not require dose titration in 
CKD as it is predominantly excreted in bile.

• SGLT2 Inhibitors
SGLT2 inhibitors rely on an adequate glomerular filtration rate to remain efficacious. All 3 currently 
available SGLT2 inhibitors (dapagliflozin, canagliflozin & empagliflozin) are not licensed for initiation if 
eGFR<60. Dapagliflozin is contraindicated if eGFR<60. The SPCs for canagliflozin and empagliflozin 
recommend reducing their doses if eGFR 45-60, and stopping if eGFR <45.

• GLP1 analogues
Lixisenatide and exenatide twice daily should be used in caution in those with moderate CKD (eGFR 30-
60) and should be avoided in severe CKD (eGFR<30). Exenatide once weekly should be avoided if CrCl 
<50.

Dulaglutide & albiglutide can be used down to an eGFR of 30 without dose adjustment but should be 
avoided in severe CKD (eGFR<30).  Liraglutide can be used down to eGFR 15 without dose adjustment.

• Insulins
The kidney is predominantly responsible for the excretion of insulin therefore any form of renal 
impairment reduces the rate of insulin disposal. Usually lower doses of insulin are necessary in CKD 
due to the increased risk of hypoglycaemia. Additionally, the counter-regulatory hormone response to 
hypoglycaemia is also impaired in CKD.
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► Hot Topics: Management of Diabetic Kidney Disease

Incredibly, 4 recent CV outcome trials for diabetes drugs have demonstrated renal protective effects:

• Empagliflozin and Progression of Kidney Disease in T2DM NEJM 2016;375:323-334
 ◦  From the EMPA-REG OUTCOME study (see “SGLT2 inhibitor” section), those with T2DM at high 

CV risk treated with empagliflozin were found to have a slower progression of kidney disease, 
and lower rates of clinically relevant renal events compared to treatment with placebo. However, 
absolute differences were small with a NNT of around 200 to achieve benefits of renal protection

• Liraglutide and Cardiovascular Outcomes in T2DM NEJM 2016;375:311-322
 ◦  The LEADER trial (see “GLP1” section) demonstrated that treatment with liraglutide resulted in a 

22% lower rate of nephropathy events compared to placebo. Again, absolute risk reduction was 
small with a NNT of 67 over 3 years to prevent 1 renal event

•  Semaglutide & Cardiovascular Outcomes in T2DM NEJM 2016;375:1834-1844
 ◦  SUSTAIN-6 (see “GLP1” section) demonstrated that those treated with semaglutide (a yet 

unlicensed weekly GLP1 analogue) had a 36% lower risk of new or worsening nephropathy. ARR 
was 2.3% and NNT was 43 over 2 years to prevent 1 renal event

• Canagliflozin & CV & Renal Events in T2DM NEJM 2017;377:644-657
 ◦  CANVAS (see "SGLT2 inhibitor" section) demonstrated that treatment with canagliflozin resulted 

in a 40% reduction in the rate of renal decline compared to placebo.
These trials have the potential to change the landscape of the management of diabetic kidney disease, and 
perhaps even kidney disease in those without diabetes. Watch this space…

► Sick day rules (see “Diabetes Emergencies & Intercurrent Illness” chapter for further information)

• Advise to stop all non-essential medications during acute illness, particularly if dehydrating 
illness to avoid development of lactic acidosis and/or acute kidney injury

 ◦ A useful mnemonic to aid the above - STOP THE DAMN DRUGS!
 ▪ DIURETICS
 ▪ ACE INHIBITORs & ARBs
 ▪ METFORMIN & SGLT2 INHIBITORS
 ▪ NSAIDS

 ◦  NHS Highland have produced some excellent information leaflets for healthcare professionals 
& patients regarding medication sick day rules which can be downloaded here and these are 
endorsed in the recent NHS Scotland Polypharmacy Guidance March 2015

Through personal communication, Andrew Frankel, Consultant Nephrologist, Imperial College Healthcare 
NHS Trust, demystifies the management of diabetic kidney disease into 3 key points for primary care:

• It is important to appreciate that it is common for diabetes and kidney disease to occur together, 
and probably 25% of patients with diabetes have either some degree of proteinuria or abnormal 
renal function

• The management of kidney disease in the presence of T2DM is essentially straightforward 
with the appropriate consideration of CV health and individualisation of BP targets based 
around the use of effective doses of ACEI/ARBs. Liaise with nephrology services if the underlying 
diagnosis is uncertain, or if the course of disease appears atypical

• Patients who have concomitant diabetes and kidney disease will need a different approach in 
relation to the management of their glycaemic control; these patients almost all have a long duration 
of diabetes, and also significant underlying CV disease burden, which may be asymptomatic

One should err on the side of caution in relation to driving glycaemic targets too low - perhaps aiming 
for an HbA1c of 53-64mmol/mol in patients with CKD3, and even higher in patients with ESRD. The 
drugs used to achieve these targets will differ from those used in patients with normal kidney function, 
and need to be tailored to ensure effectiveness, but with the least risk of hypoglycaemia.
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Diagnosis, Screening & Management of Diabetic Kidney Disease – Learning Points

• The presence of co-existing diabetes and renal disease is common
• Classification of CKD now includes a combination of GFR and ACR categories
• Increased ACR and decreased GFR in combination multiply the risk of adverse outcomes
• Frequency of eGFR monitoring should be individualised and at least 3 eGFR results should be 

checked over ≥90 days to identify the rate of progression of CKD
• Offer a low cost ACEI or ARB to people with CKD and diabetes with ACR≥3
• Actively detect and manage CV risk factors

 ◦ Smoking cessation
 ◦  Patients with eGFR<60 should be offered atorvastatin 20mg for the primary or secondary 

prevention of CVD
 ◦  Offer aspirin to people with CKD for the secondary prevention of CV disease; for primary 

prevention aspirin should be considered on an individual basis
 ◦  Aim for BP 120-129/<80mmHg but as with HbA1c targets, BP targets must be individualised

• Consider renal referral if progressive CKD and likelihood of RRT within patient’s lifetime
• There is no consensus on glycaemic control in CKD

 ◦  Targets for HbA1c should be individualised depending on patient expectations, life 
expectancy, likelihood of RRT, and co-morbidities

 ◦  A pragmatic HbA1c target of 53-64mmol/mol in patients with CKD G3, and even higher in 
patients with ESRD (CKD G5) is often appropriate

• Many currently available hypoglycaemic agents have restrictions on their use in those with CKD
• CKD is an independent risk factor for hypoglycaemia
• Empagliflozin, liraglutide, semaglutide & canagliflozin have all demonstrated renal protective 

effects in recent CV outcome trials
• Remember to counsel patients about sick day rules

 ◦ Stop the “DAMN” drugs

Diabetes & CKD: Quality Improvement Idea

• Audit your patients with diabetes & CKD to ensure they are on appropriate doses of hypoglycaemic 
agents for their stage of renal impairment
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DIAGNOSIS, SCREENING & MANAGEMENT OF DIABETIC KIDNEY DISEASE – 
CPD WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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THE PREVENTION AND MANAGEMENT OF DIABETIC FOOT DISEASE
NICE NG19 Diabetic Foot Problems: Prevention and Management 2015

NICE have very recently updated their diabetes foot care guidance during 2015 and it comprises some 
useful information for us in primary care.

Foot complications are common in diabetes: 1 in 10 of those with diabetes will suffer a diabetic foot 
ulcer at some point in their lifetime. Diabetes is the commonest cause of non-traumatic limb amputation, 
and in >80% of amputations in those with diabetes, there is a preceding foot ulcer. After a first 
amputation, patients with diabetes are twice as likely to need a second amputation compared to the general 
population. Mortality rates are high after diabetic foot ulceration and amputation; up to 70% of people die 
within 5 years of an amputation, and around 50% die within 5 years of developing a diabetic foot 
ulcer.

Diabetic foot problems incur a significant financial strain on the NHS: a recent NHS Diabetes report during 
2012 estimated around £650 million is spent on foot ulcers or amputations each year.

This risk of foot problems in those with diabetes is due to both diabetic neuropathy (DN) and peripheral 
vascular disease (PVD).

► Assessing the risk of developing a diabetic foot problem (see Diabetes UK foot care pathway 
below)

For those with diabetes, assess the risk of developing a foot problem:

• When diagnosed with diabetes, and at least annually thereafter depending on foot risk assessment 
(see below)

• If any foot problems arise

When assessing the feet of a patient with diabetes, remove shoes, socks, bandages and dressings, 
and examine both feet for the presence of these risk factors:

• Changes to sensation (test for loss of protective pain sensation using a 10g monofilament)
• Absence of foot pulses
• Use the ankle brachial pressure index (ABPI) to help stratify vascular risk but bear in mind calcified 

arteries in those with diabetes may falsely elevate results
• Ulceration
• Callus
• Infection and/or inflammation
• Deformity
• Gangrene
• Charcot arthropathy
• Any individual with diabetes undergoing renal replacement therapy is at high risk of developing foot 

complications and should be referred the multi-disciplinary foot care service

Stratify diabetic foot risk as follows:
• Low risk–none of the above risk factors present
• Moderate risk–1 of the above risk factors present
• High risk–previous ulceration or amputation, on renal replacement therapy, or more than 1 of the 

above risk factors present
• Active diabetic foot problem e.g. ulceration, spreading infection, critical ischaemia, gangrene, 

suspicion of Charcot arthropathy, or an unexplained hot, red, swollen foot with or without pain
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► Managing the risk of developing a diabetic foot problem

• If low risk, continue with annual foot risk assessments and of course emphasise the importance 
of ongoing good foot care

• If moderate or high risk, refer to the local foot protection service (be guided by your local care 
pathways; this may be a local podiatry service rather than a formal diabetic foot protection service)

All primary and secondary care settings should have antibiotic guidelines covering the care pathway for 
managing diabetic foot infections that take into account local patterns of antibiotic resistance.

• Be aware of your local antibiotic policy for diabetic foot problems and how to access it
► Charcot Arthropathy

Charcot arthropathy or neuropathic osteoarthropathy, is a progressive degeneration of a weight bearing 
joint (usually the foot or ankle) marked by bony destruction, bone resorption and ultimately deformity, 
ulceration and infection. If not identified and managed appropriately it can lead to amputation and death. 
Diabetes is the most common cause of Charcot arthropathy, however, any condition causing a peripheral 
neuropathy can lead to a Charcot joint.

► Self-management tips for healthy feet to pass to patients with diabetes

Following an annual diabetes foot review, patients with diabetes should:

• Be advised of their risk status and understand its implications
• Know how to look after their own feet
• Be aware of the importance of urgently seeking medical review in the event of any problems

As part of the Diabetes UK “Putting Feet First” campaign , free leaflets and literature are available (see 
below) to help inform people about the early identification of diabetic foot problems. Additionally, Diabetes 
UK have produced a helpful leaflet on how to spot a “foot attack” to help prevent serious diabetic foot 
problems.

Refer immediately to acute services and inform multi-disciplinary foot care service in the following 
limb-threatening and life-threatening diabetic foot problems:

• Ulceration with fever or any signs of sepsis
• Ulceration with limb ischaemia
• Clinical concern that there is a deep-seated soft tissue or bone infection (with or without ulceration)
• Gangrene (with or without ulceration)

For all other active diabetic foot issues, refer to multi-disciplinary foot care service within 1 working day.

Suspect Charcot arthropathy if:
• Redness, warmth, swelling or deformity (particularly if skin is intact) in the presence of 

peripheral neuropathy or renal failure
• Also consider acute Charcot arthropathy even if no deformity present or absence of pain 

If suspected refer to the multi-disciplinary foot care service within 1 working day.
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► Diabetic foot resources for HCPs

The Foot Risk Awareness and Management Education (FRAME) project was commissioned by the 
Scottish Government to produce an e-learning resource to help standardise diabetic foot screenings by 
HCPs. It is led by the Scottish Diabetes Group and the University of Edinburgh.

www.diabetesframe.org

Diabetes FRAME is a free resource that provides an interactive way of learning using animations and case 
scenarios with the aim of standardising, in an evidence-based manner, the way diabetes foot screening is 
performed. After completing the e-learning module a certificate of completion/competence is issued.

We would strongly urge that all HCPs involved in diabetes care in your practice undertake this free training.

Diabetes UK have also proposed a foot care pathway for the “seamless transfer of foot care” which can be 
accessed here.

Diabetes UK - Assessing the foot of a patient with diabetes
• How does the foot look?

 ◦ Deformity
 ◦ Callus
 ◦ Necrosis
 ◦ Ulcer
 ◦ Interdigital space
 ◦ Contralateral foot

• How does the foot feel?
 ◦ Hot or cold
 ◦ Dry or moist
 ◦ Palpable pulses?

 ▪ Dorsalis pedis (absent in 10%) & posterior tibial
• How does the foot respond?

 ◦ Vibration sensation
 ◦ Temperature
 ◦ Ankle jerk reflex
 ◦ Fine touch sensation

• Other factors
 ◦ Diabetes–duration & control
 ◦ Macrovascular risk–smoking status, BP control & lipid control
 ◦ Microvascular status

 ▪ Neuropathy
 ▪ Burning/tingling/numbness
 ▪ Retinal screening and grading
 ▪ Nephropathy
 ▪ Renal status–creatinine & microalbuminuria
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Testing Pressure Sensation with a Monofilament
• Monofilaments are designed to deliver a standard stimulus, usually a 10g force
• Test a total of 10 sites: 1st, 2nd, 3rd, 4th & 5th plantar metatarsal heads and plantar aspect of great toe, 

in both feet
• If the patient is able to feel ≤8/10 touches with a monofilament, then the risk of foot ulceration is 

increased 5-10 fold
• Remember to change your monofilament after 6-12 months of normal usage

Prevention & Management of Diabetic Foot Disease – Learning Points
• NICE NG19 2015 recommend we stratify diabetic foot risk according to the presence of risk factors 

as follows:
 ◦ Low risk – no risk factors present
 ◦ Moderate risk – 1 risk factor present
 ◦  High risk – previous ulceration or amputation, on renal replacement therapy, or more than 1 

risk factor present
 ◦  Active diabetic foot problem e.g. ulceration, spreading infection, critical ischaemia, gangrene, 

suspicion of Charcot arthropathy, or an unexplained hot, red, swollen foot with or without pain
• Refer immediately to acute services and inform multi-disciplinary foot care service if limb-

threatening or life-threatening diabetic foot problems
• Suspect Charcot arthropathy if:

 ◦  Redness, warmth, swelling or deformity (particularly if skin is intact) in the presence of 
peripheral neuropathy or renal failure

• Diabetes UK provide excellent free literature to help patients identify early diabetic foot problems
 ◦ Diabetes UK “Putting Feet First” campaign

• www.diabetesframe.org provides an excellent free online educational resource for HCPs to help 
standardise diabetic foot screening

• For patient leaflets regarding foot health education please click the below link: 
http://www.mydiabetesmyway.scot.nhs.uk/body/footcare.asp
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PREVENTION AND MANAGEMENT OF DIABETIC FOOT DISEASE – CPD 
WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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THE MANAGEMENT OF CARDIOVACULAR RISK FACTORS IN DIABETES
SIGN 116: Management of Diabetes 2010
NICE CG181: CVD: Risk Assessment & Reduction, Including Lipid Modification .32014
NICE NG28 T2DM in Adults: Management 2015

CVD remains the leading cause of death amongst those with T2DM. Overall, CVD risk is around double 
in those with T2DM compared to those without diabetes, independent of conventional risk factors (Emerging 
Risk Factors Collaboration, Lancet 2010). However, there remains considerable debate regarding the extent 
to which T2DM increases CHD risk.

► A recent review (Diabetologia 2013;56(4):686-695) has cast doubt on the long-held idea that T2DM is a 
coronary heart disease (CHD) risk equivalent state i.e. T2DM is similar to having had a previous MI.

► NICE CG181: CVD: Risk Assessment & Reduction, Including Lipid Modification 2014

The controversial NICE 2014 lipid guidelines have made some significant changes to the management of 
lipids in those with T1DM and T2DM. These new recommendations for T1DM are based on the fact that CV 
risk in T1DM has generally been underestimated over the years.

It should be noted that these new recommendations for T1DM are largely based on expert opinion and 
not objective evidence. The new recommendations for T2DM arise from a more robust evidence base 
(see above) but as always we should take an individualised approach to CV risk in diabetes.

Note, since NICE CG181 was published, we now have available the updated QRISK3-2017 risk calculator 
which includes T1DM as well as T2DM as a risk factors to assess 10-year CV risk. QRISK3 has been 
extensively validated and also incorporates a number of other important risk factors including migraine, 
corticosteroid use, severe mental illness, atypical antipsychotics, SLE, erectile dysfunction and systolic BP 
variability. 

Lifestyle modification is of course pivotal to both primary and secondary prevention of CVD in diabetes, 
however NICE CG181 2014 recommend:

Cardiovascular Risk & Diabetes: New Thinking

• T2DM is not a CHD risk equivalent state at diagnosis, or in those with short duration of disease 
of less than 10 years. Risk levels approach that of CHD after 8-10 years diabetes duration, or in 
those with CKD

• However, those with diabetes and co-existing CHD have a much greater vascular risk than 
those with CHD but without diabetes

• Improving glycaemia has only a modest effect on CV risk. As previously discussed (see “HbA1c 
Targets” chapter) there is stronger evidence for the benefits of glycaemic control on microvascular 
disease, rather than macrovascular disease, depending on age, disease duration and co-morbidities

• CV risk scoring should be reintroduced for those with T2DM to individualise preventative therapy 
and this is consistent with recommendations in NICE lipid guidance CG1812014 (see below)

 ◦  This is a significant change from the current “fire and forget” approach to statin therapy where 
statins are recommended for all newly diagnosed patients with T2DM over the age of 40y

• It must be remembered, that these recommendations are based on large-scale epidemiological 
studies, and as always, we must take an individualised approach to the management of CV risk 
in diabetes

 ◦  There are still merits to a “fire and forget” approach as it reflects the greater lifetime CV risk 
in patients with diabetes
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► What lipid targets should we aim for prevention of CVD in T2DM?

There has also been considerable change with respect to lipid targets in diabetes. Traditionally, as 
mentioned above, we have taken a “fire and forget” approach to lipid therapy in T2DM for all those over the 
age of 40y, but at the same time taking into consideration the QOF target of <5mmol/mol.

NICE CG181 2014 now suggest we check TC, HDL-C, and non-HDL-C (confusingly, this is not simply TC 
minus HDL-C and needs to be calculated by the labs) after 3 months of statin therapy.

• The aim of treatment is a greater than 40% reduction in base-line non-HDL-C levels
• If this is not achieved:

 ◦ Discuss adherence and timing of statin dose
 ◦ Reinforce adherence to diet and lifestyle measures
 ◦  Consider increase dose of atorvastatin on an individual basis using our clinical judgement

• Again, these recommendations are largely based on expert opinion as there is no current RCT 
evidence to support treatment to a specific target in diabetes

• Clearly, this is going to complicate matters for us in primary care, so pragmatically maintaining the 
previous target of <5mmol/mol or perhaps a 1 mmol/mol reduction in TC from baseline (Personal 
communication, Professor N. Sattar) should help keep matters simple for us in primary care

► Management of Hypertriglyceridaemia NICE CG181 2014

• Review for urgent specialist review if a person has TRG levels >20mmol/l that is not a result of 
excess alcohol or poor glycaemic control

• If TRG levels between 4.5-9.9mmol/l:
 ◦ Be aware that CV risk may be underestimated by current risk assessment tools
 ◦ Optimise management of CV risk factors and
 ◦ Seek specialist advice if non-HDL cholesterol >7.5mmol/l

• If TRG levels between 10-20mmol/l:
 ◦ Repeat a fasting TRG measurement (after an interval of 5 days, but within 2 weeks)
 ◦ Review for potential secondary causes of hyperlipidaemia and
 ◦ Seek specialist advice if TRG levels remain >10mmol/l

NICE CG181: CVD: Risk Assessment & Reduction, Including Lipid Modification 2014

• T1DM
 ◦ Consider atorvastatin 20mg for all adults >18y with T1DM for primary prevention
 ◦ Offer atorvastatin 20mg for:

 ▪ Those over 40y
 ▪ Those with disease duration >10 years
 ▪ Those with established nephropathy
 ▪ Those with other CV risk factors

 ◦ Offer atorvastatin 80mg for secondary prevention of CVD
• T2DM

 ◦ Offer atorvastatin 20mg if:
 ▪ >10% 10-year CV risk calculated using QRISK3-2017 for primary prevention

 ◦ Offer atorvastatin 80mg for secondary prevention of CVD
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► Blood Pressure Lowering in T2DM

In T2DM, the association of BP with microvascular and macrovascular disease outcomes is continuous, with 
an increasing risk of CV events with escalating BP. However, there remains ongoing debate on who should 
be offered therapy, and the BP targets that should be achieved.

Many current guidelines have relaxed the threshold for initiating antihypertensive therapy from 
<130/80mmHg to <140/80mmHg in those with diabetes and this target is endorsed by NICE NG28 T2DM in 
Adults: Management 2015

This was also supported by a BMJ Clinical Evidence review (Clinical Evidence 2014;06:608). Furthermore, 
the previously discussed ACCORD study (see “HbA1c Targets” section) which followed patients with T2DM 
for 10 years found that lowering BP to <130mmHg did not provide additional benefits.

However, a recent large systematic review and meta-analysis (JAMA 2015;313(6):603-615) has challenged 
this relaxation of BP targets: it examined the effects of antihypertensive treatment in those with diabetes to 
determine the impact on microvascular and macrovascular outcomes.

• The review concluded that above a baseline SBP of 140mmHg, each 10mmHg reduction in SBP 
was associated with a significantly lower risk of mortality and CV events (especially stroke)

 ◦  Specifically, a 10mmHg reduction in SBP was associated with a 13% RRR in mortality (ARR 3.16 
events per 1000 patient-years), 11% RRR in CV events (ARR 3.90 events per 1000 patient-years) 
and 27% RRR in stroke (ARR 4.06 events per 1000 patient-years)

• More interestingly, commencing antihypertensive treatment below a baseline SBP of 140mmHg, and 
treating to below 130mmHg, further reduced the risk of stroke, retinopathy, and progression to 
albuminuria compared to those with higher baseline SBPs

Finally, another recent study (Diabetes Care 2013;36(10):3287-96) observed an inverse association 
between BP and CV mortality, particularly amongst older people with diabetes. Specifically, a target of 
<120/70mmHg was associated with an increased risk of CHD amongst African American and white 
caucasian people with T2DM.

► NICE NG28 T2DM in Adults: Management 2015

NICE recommend we check BP at least annually. Repeat BP measurements within:

• 1 month if BP >150/90mmHg
• 2 months if BP >140/80mmHg
• 2 months if BP >130/80mmHg and renal, eye or cerebrovascular disease
• Monitor BP every 4-6 months when stable
• Reinforce preventative lifestyle advice at every given opportunity

So what does this mean for us in everyday clinical practice?

• We must continue to individualise our BP targets to balance the potential benefits against adverse 
effects

• The findings of this very large meta-analysis support current recommendations to offer those with 
T2DM antihypertensive therapy when their SBP is >140mmHg aiming for a target towards 
130mmHg but not usually lower than this

• However, in those younger patients with diabetes, and albuminuria or other microvascular or 
macrovascular disease, a tighter BP target <130/80mmHg is appropriate and this endorsed by 
NICE NG28 T2DM in Adults: Management 2015
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► What agents should we use to lower BP in diabetes?

Current evidence suggests that the degree of BP control appears to be pivotal to the reduction of CV risk 
rather than the drug used to get there, although there is evidence to suggest that ACEI/ARB use does 
reduce overall mortality (Heart 2014;100:ii1-ii67).

NICE NG28 T2DM 2015 recommends using the NICE/BHS hypertension CG127 algorithm. This stratifies 
treatment according to age (ACEI/ARB first-line for those <55y, and CCB for those >55y or African or 
Caribbean descent at any age) but does not actually apply to people with diabetes.

• People with diabetes should be started on an ACEI (or ARB if not tolerated) 1st line
• People of African-Caribbean descent may be relatively resistant to ACEI monotherapy, so initial 

therapy should consist of an ACEI + diuretic or CCB
ACEI/ARB use reduces the development & progression of albuminuria, and reduces major renal outcomes 
in normoalbuminuric patients (Kidney Int 2012;81:674-683 ). Combination use of ACEI & ARB, however, is 
not recommended.  For established microalbuminuria, ACEI/ARB should also be used 1st line and titrated 
to the maximum tolerated dose.See below for a helpful antihypertensive drug treatment algorithm for those 
with T2DM produced by the Derbyshire Joint Area Prescribing Committee.

► Antihypertensive drug treatment algorithm for T2DM. Derbyshire JPAC guidance 2016
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► BP & Complications in those with T2DM and no previous CVD BMJ 2016;354:i4070

A recent population-based cohort study explored the risk associated with SBP that meets current 
recommendations (i.e. <140mmHg) with the risk associated with lower levels of SBP in those with T2DM 
without CVD. The authors concluded that a lower SBP below current recommended thresholds 
was associated with a significantly lower risk of CV events. Once again, this research supports an 
individualised approach to the management of BP in T2DM.

► Treating hypertension in patients with medical co-morbidities BMJ 2016;352;i101

This fantastic paper looked at managing hypertension in people with medical co-morbidities including T2DM. 
The authors searched national guidelines and evidence and offer guidance on which will be the best drug 
choices that are most likely to be effective and helpful for the patient’s co-morbidity. The guidance below 
uses the following standard nomenclature:

A = renin angiotensin drugs, specifically ACEi or ARB
B = beta blocker
C = calcium channel blocker
D = thiazide-like diuretic

Comorbidity Recommended treatment choice Comments
Chronic kidney 
disease

Choice is based on diabetes status and 
albumin:creatinine ratio

• No diabetes
 ○  ACR < 30 mg/mmol, use standard NICE/

BHS treatment algorithm (see above)
 ○ ACR > 30, offer A

• With diabetes
 ○ ACR > 3, offer A

• All patients with ACR > 70, offer A
• Diuretics will be key second line drugs

 ○  If eGFR >30, use D but higher doses are 
needed (consider twice daily dosing)

 ○  If eGFR < 30, use loop diuretic again in 
higher doses or bd

We have level 1 evidence that
more intensive control reduces
risk of progression, the protective 
effect clearest in people with 
proteinuria
Do not use ACEi + ARB in 
combination.
Caution with spironolactone in
CKD. Start low dose, check
electrolytes a week later, a 
week after dose adjustment and 
consider monitoring every 3 
months.

Chronic heart 
failure

• Patients should already be on A and B
• If BP remains poorly controlled, add D 

(unless already on a loop diuretic)
• If control remains poor on A+B+D, 

specialist advice on adding spironolactone 
or eplerenone

For B, bisoprolol, carvedilol and
nebivolol have the clearest
evidence base in CHF.
Careful monitoring essential if
spironolactone added
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T2DM  ○ Non-black patients
 ◦  Start with A and add D and C as second 

and third line
 ○ Black patients

 ◦ A+D or A+C first line
 ◦ A+C+D second line

 ○  If triple therapy fails, consider alpha blocker, 
B or spironolactone

 ○  In women of child-bearing age, C is first 
line (nifedipine recommended choice in 
pregnancy)

Target is <140/80 and <130/80 if 
eye, kidney or cerebrovascular
complications

A new meta-analysis (1a) has
found that in people with diabetes 
renin angiotensin drugs are not 
superior to other antihypertensive 
agents at reducing hard renal and 
cardiovascular endpoints
BMJ2016;352;i438. Getting the 
BP down is the most important 
thing, and most patients will need 
combinations to achieve this.

T1DM  ○ A is first-line
 ○ D or C as second line choices

Target is <135/85, or <130/80 if
the ACR is > 3, if CKD stage 3 
or more or 2 or more features of 
metabolic syndrome

Atrial Fibrillation  ○  If heart rate needs to be controlled, consider 
adding either a beta-blocker (not sotalol) or 
a rate limiting CCB (e.g. diltiazem) to any 
existing therapy

 ○  If already taking amlodipine, consider 
changing to a rate limiting CCB such as 
diltiazem

► Blood Pressure Lowering in T1DM NICE NG17 T1DM in Adults: Diagnosis & Management 2015

• For adults with T1DM, NICE recommends a target of 135/85mmHg unless the person has an abnormal 
ACR, or 2 or more features of the metabolic syndrome, in which case the target should be 130/80mmHg

► Aspirin for CVD prevention? (BMJ Open 2013;3:e002688) Heart 2014;100:ii1-ii67

• YES if established CVD
• NO for primary prevention; in those with no history of CVD, current evidence suggests no association 

between aspirin use and beneficial effects on risks of CVD or death
NICE NG28 T2DM in Adults: Management 2015 state we should not offer antiplatelet therapy (aspirin 
and clopidogrel) for those with T2DM without CV disease.

However, the ASCEND trial is due to publish its results during 2018 investigating aspirin use in “low risk” 
patients with T2DM which may well change recommendations again.

► Women with diabetes have a greater incident risk of CHD and stroke than men

A recent large meta-analysis demonstrated that women with diabetes are 44% more likely to develop 
CHD than men with diabetes (Diabetologia 2014;57(8):1542-1551). Similarly, a large systematic review 
and meta-analysis (Lancet 2014;383(9933):1973-80) found that women with diabetes also had a 25% 
greater risk of stroke than men with diabetes.

It is unclear why this is the case. Men develop diabetes at lower BMI thresholds than women. Therefore, 
women may be carrying a greater burden of CV risk by the time they develop T2DM. We are accustomed to 
women generally being at lower CV risk than men using current screening tools; therefore, correspondingly 
we may need to treat risk factors more vigorously in women with diabetes, though this not currently reflected 
in any major diabetes guidelines.
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► Follow-up of BP & glucose control in T2DM (ADVANCE-ON). NEJM 2014;371:1392-1406

The 6-year follow-up of the ADVANCE trial (see “HbA1c Targets” section) revealed that older people with 
T2DM who received 4 years of intensive BP treatment (SBP <140mmHg), had a lasting reduction on 
their risk of MI, stroke, or death.

Conversely, patients did not have any lasting CV benefit or survival with tight glycaemic control, but did have 
a lower risk of ESRD. This neatly illustrates a legacy effect of tight BP control, and again the importance of 
individualising BP targets.

► Hypoglycaemia and risk of cardiovascular disease

A recent well-designed cohort study (Diabetes Care 2015;38(2): 316-322) has demonstrated that 
hypoglycaemia is independently associated with an increased risk of CV events and all-cause mortality 
in insulin-treated patients with diabetes, both T1DM and T2DM.

We must remain aware of the dangers of severe hypoglycaemia when managing our patients with diabetes. 
As discussed previously (see “HbA1c Targets” section) we need individualise HbA1c targets aiming for less 
stringent glycaemic targets in those who are at risk of severe hypoglycaemia e.g. the frail elderly and those 
with renal impairment.

The Management of Cardiovascular Risk Factors in Diabetes: Learning Points

• CVD remains the leading cause of death amongst those with T2DM
• However, T2DM is not a CHD risk equivalent state at diagnosis, or in those with short duration of 

disease of less than 8-10 years
 ◦  Risk levels approach that of CHD after 8-10 years’ diabetes duration, or in those with CKD

• CV risk scoring should be reintroduced for those with T2DM to individualise preventative therapy
 ◦  T1DM: Consider atorvastatin 20mg for all adults with T1DM for primary prevention
 ◦  T2DM: Offer atorvastatin 20mg if >10% 10-year CV risk calculated using QRISK3-2017 for 

primary prevention
• Review for urgent specialist review if a person has TRG levels >20mmol/l that is not a result of 

excess alcohol or poor glycaemic control
• We must individualise BP targets to balance potential benefits against adverse effects

 ◦  Add medications if lifestyle advice does not reduce BP to below 140/80mmHg (below 
130/80mmHg if there is kidney, eye or cerebrovascular damage)

• Low dose aspirin or clopidogrel is not recommended for primary prevention of CVD in diabetes
• Hypoglycaemia is independently associated with an increased risk of CV events & all-cause 

mortality
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THE MANAGEMENT OF CARDIOVASCULAR RISK FACTORS IN DIABETES – 
CPD WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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DEPRESSION AND DISTRESS IN PEOPLE WITH DIABETES
Diabetic Medicine 2015;32:1261-1263, Diabetic Medicine 2014;31:764-772, Curr Diab Rep 2014;14(6):491

► The Bi-Directional Nature of Diabetes and Depression Diab Care 2008;31:2383-2390, Diabetologia 
2010;53:2480-2486

T2DM increases the risk of developing depression

• Chronic diseases such as diabetes place considerable lifestyle and treatment demands on 
patients, as well as potentially debilitating complications and a reduced life expectancy. Depression is 
therefore an understandable response to a diagnosis of diabetes.

However, biological factors such as hyperglycaemia and hypoglycaemia have a negative impact on mood 
(Diabetologia 2007;50:930-933), and an older meta-analysis described an association between the severity 
of depression and HbA1c (Diabetes Care 2000;23:934-42).

Depression is a risk factor for diabetes

• A meta-analysis illustrated that those with depression had a 60% increased risk of developing 
diabetes compared to those without depression (Diabetes Care 2008;31:2383-2390).

The underlying mechanism is unclear, however both social and biological factors are at play here: those with 
depression often have poor diets and are less active but medications used in depression (e.g. olanzapine & 
mirtazapine) can also increase appetite and weight.

Furthermore, there is emerging evidence that chronic stress in depression leads to high cortisol levels and 
inflammatory cytokine release which leads to activation of the hypothalamic-pituitary axis and a higher risk of 
diabetes. It really is a fascinating area of research.

The Lester Positive Cardiometabolic Health Resource provides HCPs with a simple assessment and 
intervention framework to protect the cardiovascular and metabolic health of patients with severe mental 
illness (SMI) receiving antipsychotic medication. This includes the regular checking of HbA1c.

The British Association of Psychopharmacology has issued guidelines on the management of weight 
gain, metabolic disturbances & CV risk associated with psychosis and antipsychotic drug treatment (J 
Psychopharmacology 2016;30(8):717-748). The guidance is lengthy document however provides some 
evidence-based and pragmatic advice on the monitoring of physical health risk factors in those with SMI.

Severe mental illness & antipsychotic medication are now risk factors in the updated QRISK3-2017 10 year 
CV risk calculator.

► Clinical consequences of depression and diabetes

Depression in diabetes has a severe impact on quality of life and diabetes care; depressive symptoms are 
associated with adverse self-management behaviours: poorer diets, less exercise, reduced adherence to 
medications, and higher healthcare costs. In addition, as mentioned those with T2DM and depression have 
an increased risk of microvascular and macrovascular complications, as well as all-cause mortality.

Diabetes & Depression: Key Points

• Depression and anxiety is twice as common in those with T1DM & T2DM compared to the 
general population (Diab Med 2006;23:1165-1173)

• Depression in T2DM is associated with poor metabolic control (Endocrinol Metab North Am 
2013;42(3):529-44)

• Among those with T2DM, major depression is associated with an increased risk of clinically 
significant microvascular and macrovascular complications (Diabetes Care 2010;33:264-269)

• Depression significantly increases the risk of mortality among individuals with diabetes (Gen 
Hosp Psychiat 2013;35:217-225)
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► Management of depression in diabetes

In view of the above, we must remain alert to the symptoms and signs of depression in diabetes, and 
manage them appropriately, or refer to specialist services.

• Screen for depression at every opportunity
 ◦  There are many screening questionnaires for depression but only few have been validated in the 

context of diabetes. However, the PHQ9 questionnaire and the depression subscale of the HADS 
questionnaire which are both commonly used in primary care, have been validated for use in those 
with diabetes (BJGP 2010;60(575):e239-45).

 ◦  Simpler again, is to ask those two questions to screen for depression in any chronic disease that 
have been ingrained into our consciousness courtesy of QOF:

 ▪ During the past month, have you been bothered by having little interest or 
pleasure in doing things?

 ▪ During the past month, have you been bothered by feeling down, depressed, or 
hopeless?

 ▪ If either answer is “yes”, ask the patient if they want help with this problem. If the 
answer is again “yes”, then the patient needs formal assessment of mood and offered 
treatment as appropriate

A recent abridged Cochrane review (Diabetic Medicine 2014;31:773-786) evaluated the effectiveness 
of psychological and pharmacological interventions for depression in patients with both diabetes and 
depression. It found that both psychological and pharmacological interventions positively affected 
depression outcomes in those with diabetes. Furthermore, there appeared to be a moderate improvement in 
short-term glycaemic control in the pharmacological trials. However, long-term data was lacking.

• Psychological interventions
 ◦  These includes cognitive behavioural therapy (CBT), motivational interviewing (MI) & counselling
 ◦  A SR of psychological therapies (mostly CBT) found that both psychological distress and mean 

HbA1c were lower with active psychological interventions (Lancet 2004;363(9421):1589-97)
 ◦  A meta-analysis showed that the combination of psychotherapy & structured diabetes education 

produced the best improvement in mental health (Gen Hosp Psychiatry 2010;32:380-95)
 ◦  Interestingly, a RCT proved that web-based CBT reduced depression in T1DM & T2DM as well as 

diabetes distress but had no impact on glycaemic control (Diabetes Care 2011;34:320-5)

• Pharmacological Therapy
 ◦  A systematic review (Gen Hosp Psychiatry 2010;32:380-95) investigated pharmacological 

interventions for depression specifically in the context of diabetes. It found that sertraline may be 
most helpful in terms of improving mood and glycaemic control

 ▪ Avoid paroxetine (due to increased cholesterol) and mirtazapine (due to increased 
appetite and weight gain)

 ▪ Bear in mind though that all antidepressants have similar efficacy in terms of depression 
outcomes as long as they are used in adequate doses

 ◦  Long-term treatment is required for at least 6-12 months to minimise risk of relapse and some 
patients may need treatment for up to 2 years

 ◦  Involve local mental health services as appropriate

Some helpful websites for CBT self-help material:

• www.moodjuice.scot.nhs.uk
• http://www.get.gg/docs/SelfHelpCourse.pdf
• http://www.overcoming.co.uk/product
• The book “Mindfulness for Health” is an excellent practical guide to relieving pain, reducing stress, 

and restoring wellbeing
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► Diabetes Distress Diabetic Medicine 2015;32:1261-1263, Diabetes UK Fact File 24

The concept of “diabetes distress” has had a lot of attention recently. It is defined as “the concerns and 
worries about diabetes and its management”. Whilst depression is a DSM-V defined disorder with specific 
symptoms, diabetes distress reflects an emotional response to a chronic illness.

Diabetes distress may include:

• Factors related to the demands of the diabetes regimen
• Interpersonal issues
• Relationships with care-givers
• Emotional burden

► Support for Diabetes Distress

Given our time pressures in primary care, it can be challenging for us to tackle these deep emotional themes 
of diabetes distress. However, we can offer support by:

• Acknowledging that it is normal to experience these feelings. Emphasise that diabetes distress is not a 
mental health condition, but rather a natural and common aspect of living with diabetes

• Show empathy and reassure that there is support available (see below)
• Offer referral for structured diabetes education to improve self-management, confidence and for peer 

support
• Offer referral to psychological services

Recognising Diabetes Distress. Possible signs of diabetes distress include:

• A sense of being overwhelmed and defeated by diabetes
• Anger, frustration and negative feelings about diabetes
• Feeling that diabetes is controlling their life
• Worrying about not taking care of their diabetes, yet unmotivated or unwilling to change
• Avoiding diabetes-related tasks that might given feedback about consequences of poor control e.g. 

blood glucose monitoring or weight measurements
• Feeling that care-givers and HCPs are unable to truly understand
• Feeling alone and isolated with diabetes

Formal assessment measures for diabetes distress:

• Problem Areas in Diabetes Scale (PAID)
 ◦ Free to download from Diabetes Attitudes, Wishes and Needs (DAWN) website

• Diabetes Distress Scale (DDS-17)
 ◦  With our time pressures in primary care, the abbreviated version of the DDS-17 can be used 

(DDS-2). Thinking over the past month:
 ▪ Do you feel overwhelmed by the demands of living with diabetes?
 ▪ Do you feel that you are often failing with your diabetes regime?

 ◦  Answer each question on a scale of 1-6, where 1 is not a problem, and 6 is a serious problem. 
Mean scores >3 have been suggested to be an indication for further investigation for diabetes 
distress
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Diabetes UK resources to recommend for people with diabetes:

• Diabetes UK Support Groups: Diabetes UK voluntary groups provide a useful social forum for 
discussion & can be helpful in dealing with feelings of isolation or marginalisation

• Peer Support: This service offers an opportunity for people with diabetes, their parents, partners 
or carers to talk to someone in a similar situation. The service can be contacted on 0843 353 8600, 
by email at talktosomeone@diabetes.org.uk or online at www.diabetes.org.uk/peersupport or at 
Google+ Hangouts

• Careline: This is a telephone counselling service run by Diabetes UK. It is free and can be reached 
Monday to Friday 9am-7pm via telephone on 0345 123 2399 or email careline@diabetes.org.uk or 
carelinescotland@diabetes.org.uk

Depression & Distress in People with Diabetes: Learning Points

• Depression and anxiety is twice as common in those with T1DM & T2DM compared to the 
general population

• Among those with T2DM, major depression is associated with an increased risk of clinically 
significant microvascular and macrovascular complications

• Depression significantly increases the risk of mortality among individuals with diabetes
• Diabetes and depression have a bidirectional relationship
• Screen for depression at every opportunity
• Both psychological distress and mean HbA1c are lower with active psychological interventions
• Sertraline may be most helpful in terms of improving mood and glycaemic control
• Diabetes distress is defined as “the concerns and worries about diabetes and its management”
• Use the DDS-2 to assess for diabetes distress:

 ◦ Do you feel overwhelmed by the demands of living with diabetes?
 ◦ Do you feel that you are often failing with your diabetes regime?

• Offer support for diabetes distress
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DEPRESSION AND DISTRESS IN PEOPLE WITH DIABETES – CPD 
WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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DIABETIC RETINOPATHY
NICE NG28 T2DM in Adults: Management 2015 SIGN 116: Management of Diabetes 2010 Royal College of 
Ophthalmologists Diabetic Retinopathy Guidelines 2013

Diabetic retinopathy (DR) is the leading cause of blindness in people of working age in the UK. 
The main risk factors are a long duration of diabetes and poor diabetes control. The presence of 
hypertension, smoking, nephropathy, dyslipidaemia, and pregnancy (see below) also increase the risk 
of DR. Other ophthalmological complications of diabetes include cataract, retinal vein occlusion, retinal 
artery occlusion, and ischaemic optic atrophy. Glaucoma is also common as is age-related macular 
degeneration.

► Classification of DR

► Note that intensive insulin therapy can be associated with a worsening of retinopathy during the 
first year due to increasing retinal ischaemia and microinfarction; the rapid reduction in hyperglycaemia 
lowers plasma volume which puts these smaller retinal vessels at risk. This was an observation of the 
Diabetes Control and Complications Trial (DCCT 1982-93).  Also noted in the DCCT was the fact that 
pregnancy worsens DR and also the first year postpartum, possibly due to increased retinal blood flow. 
During pregnancy, women need more frequent retinal screening, at least once per trimester. We can 
reassure women that this does not increase their long-term risk of retinopathy progression. Additionally, 
women with GDM are not at this increased risk for DR.

► Prevention of DR SIGN 116: Management of Diabetes 2010

Early detection through screening; SIGN 116 suggest retinal screening at diagnosis, and then could be 
screened 2-yearly thereafter (at least annually if established DR) whereas NICE NG28 T2DM in Adults: 
Management 2015 suggest annual structured eye screening after diagnosis

• Good glycaemic control (ideally HbA1c<53mmol/mol but target needs to be individualised.  HbA1c 
<48mmol/mol does confer further benefit and increases the risk of hypoglycaemia

• Good BP control (ideally <130/80mmHg) but again targets needs to be individualised
• Management of other modifiable vascular risk factors–smoking cessation and lipid control

DR is divided into 2 main categories depending on the presence or absence of abnormal new 
blood vessels originating from the retina (there is no distinction between T1DM & T2DM):

• Non-proliferative retinopathy or background retinopathy–characterised by the development of:
 ◦ Capillary microaneurysms
 ◦ “Dot and blot” retinal hemorrhages
 ◦ Soft exudates aka “cotton wool spots”
 ◦ Hard exudates

• Proliferative retinopathy which is identified by the presence of new blood vessels 
(neovascularisation) within the retina or growing into the vitreous gel

 ◦ Proliferative retinopathy should be treated as a sight-threatening emergency
 ◦ Risk of pre-retinal and vitreous haemorrhage
 ◦ Increased risk of retinal detachment

• Diabetic maculopathy can occur at any stage of diabetic retinopathy
 ◦ Retinal changes in the macular region including ring-shaped exudates
 ◦ Diabetic maculopathy is the commonest cause of blindness in diabetes

Diabetic Retinopathy – Take Home Messages

• Tight glycaemic control (HbA1c >53mmol/mol) & BP control (<130/80mmHg) prevents the 
development & progression of DR but targets need to be individualised
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► Treatment of DR

• Mild and moderate non-proliferative DR is generally not treated unless there is associated significant 
macular oedema

• Proliferative DR is treated with retinal laser photocoagulation with the goals of preserving remaining 
vision, reducing the rate of progression and the repair of existing lesions

• Proliferative retinopathy that progresses to vitreous haemorrhage or retinal detachment can be treated 
with vitrectomy

• Specific use of fenofibrate should be considered for those with pre-existing DR; the FIELD study (Lancet 
2007;370:1687-97) demonstrated a significant reduction in the need for laser treatment in those with 
T2DM. This appeared to be independent of a lipid-lowering effect.

This result was echoed in the ACCORD study (see “Individualised HbA1c Targets chapter) which revealed 
a significant reduction in DR progression in those on fenofibrate independent of glycaemia. Practically, if 
considering fenofibrate, the individual should be on the maximum tolerated dose of statin before the fibrate 
is prescribed, and then renal and liver function should be monitored closely

• The most promising agents for the treatment of macular oedema are the Vascular Endothelial 
Growth Factor (VEGF) inhibitors (Avastin (bezacizumab) and Lucentis (ranibizumab)) however 
focal laser photocoagulation and intra-ocular steroids are also options

► Persistent effects of intensive glycaemic control on retinopathy in T2DM from the ACCORD follow-
on study (ACCORDION) Diabetes Care 2016; 39(7):1089-1100

This study involved 1310 people with T2DM and established CVD who had all previously taken part in 
the ACCORD study (see “HbA1c Targets” chapter). They were followed up for 4 years after the ACCORD 
study closed out. The authors demonstrated that those in the original intensive therapy group of ACCORD 
(average HbA1c achieved was 6.4%) had a much lower rate of retinopathy progression despite receiving 
standard care once the ACCORD study had completed. Retinopathy progressed in 5.8% of participants from 
the intensive group, compared with 12.7% in the standard care group.

This study illustrates a legacy effect of early tight glycaemic control to reduce the progression of 
retinopathy. As previously discussed, the ACCORD study terminated early due to an increase in mortality in 
the intensive therapy group, so as always, we must take individualised approach to glycaemic control taking 
into account an individual’s functional status, co-morbidities and complications.

Diabetic Retinopathy – Learning Points

• DR is the leading cause of blindness in people of working age in the UK
• The main risk factors are a long duration of diabetes and poor diabetes control
• Proliferative retinopathy and macular involvement are sight-threatening
• Intensive insulin therapy and pregnancy can worsen the progression of DR
• Prevention of retinopathy is by early regular screening and also good glycaemic (ideally HbA1c 

<53mmol/mol) and BP control (ideally <130/80mmHg) but targets need to be individualised
• Specific use of fenofibrate should be considered for those with pre-existing diabetic retinopathy
• Early tight glycaemic control demonstrates a legacy effect in the prevention of progression of 

retinopathy
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DIABETIC RETINOPATHY – CPD WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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DIABETIC NEUROPATHY
NICE NG28 T2DM in Adults: Management 2015 SIGN 116: Management of Diabetes 2010
NICE CG173 Neuropathic pain in adults: pharmacological management in non-specialist settings 2013
ADA Position Statement on Diabetic Neuropathy. Diabetes Care 2017;40:136-154

Diabetic neuropathy is the commonest neuropathy in the Western world, and the commonest 
complication of diabetes. Those with T1DM usually develop neuropathy after around 10 years, whereas 
those with T2DM can present with neuropathy even after a short duration of poor glycaemic control or even 
at diagnosis. Development of neuropathy is related to both vascular and glycaemic factors.

► Risk factors for developing neuropathy include poor glycaemic control, age, duration of diabetes, 
dyslipidaemia, hypertension and smoking

Types of Diabetic Neuropathy

• Peripheral Neuropathy
 ◦  Usually a distal symmetrical sensory neuropathy causing reduced sensation or paraesthesia 

affecting both feet and lower legs but can have a “glove and stocking” distribution
 ◦  Sometimes there can be a motor element to the present leading to weakness of small muscles 

of the feet and clawing of the toes. This puts abnormal stresses on weight-bearing areas of the 
feet increasing the possibility of diabetic foot disease (see Diabetic Foot Disease” chapter)

• Autonomic neuropathy
 ◦  Often found in association with a sensory peripheral neuropathy and if symptomatic has a poor 

prognosis; cardiac autonomic neuropathy is associated with an increased risk of mortality
 ◦ Manifestations include:

 ▪ Postural hypotension
 ▪ Bladder dysfunction
 ▪ Large bowel involvement with diarrheoa or constipation
 ▪ Gastroparesis
 ▪ Resting tachycardia
 ▪ Erectile dysfunction (though more commonly vascular disease and/or psychological)

 ◦  Autonomic neuropathy is challenging to manage, and treatment is usually symptomatic
• Mononeuropathies

 ◦  Can be cranial e.g. III, IV, or VI nerve palsies, or peripheral e.g. common peroneal nerve palsy 
leading to a foot drop

• Diabetic amyotrophy
 ◦  Rare; presents with acute, asymmetrical focal onset of pain followed by weakness affecting the 

proximal leg with associated autonomic failure and weight loss
 ◦ Aetiology is unclear and unfortunately no treatments are proven to be effective
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► Michigan Neuropathy Screening Instrument (MNSI)

The MNSI is used to assess for distal symmetrical peripheral neuropathy in diabetes. It comprises 2 
separate assessments: a 15-item self-administered questionnaire and also assessment of the lower legs 
including inspection and assessment of vibration and ankle reflexes. The MNSI has been extensively 
validated for clinical use (Clin Neurol Neuro 2006;108(5):477-481)

For the self-administered patient questionnaire and physical assessment click here. For an explanation of 
how to score the MNSI click here.

Screening for Peripheral Neuropathy (see also “Diabetic Foot Disease” chapter)

• Assess sensation in feet using a 10g monofilament or tuning fork
 ◦  Remember monofilaments deteriorate with use so replace according to the manufacturer’s 

instructions
• Palpate for peripheral pulses (dorsalis pedis and posterior tibial) and consider Doppler 

ultrasonography if history and examination suggestive of PAD
• Inspect both feet

 ◦  Skin temperature is a good indication of skin perfusion and any increase or decrease in 
temperature suggests an underlying problem

 ◦  Absence of hair or decreased hair growth, nail changes and atrophic, dry or cracked skin 
can all also suggest peripheral and autonomic neuropathy

• Review medications, assess alcohol consumption, and check bloods to exclude other causes 
of peripheral neuropathy–FBC, U&E, LFT, ESR, TSH, CALCIUM, VITAMIN B12 & FOLATE, ANA 
and anti-CCP. Also consider a coeliac screen as per NICE NG20 2015 & HIV serology as per 
NICE NG60 2016

Conditions mimicking painful diabetic neuropathy

• Intermittent claudication – Pain exacerbated by walking
• Morton’s neuroma – Pain localised to the intertarsal space & elicited by applying pressure
• Osteoarthritis – Pain confined to joints and worsened by movement. Also morning stiffness easing 

with movement
• Radiculopathy – Pain originates in elsewhere e.g. back and radiates into legs & feet
• Charcot neuropathy– Pain localised site of collapse of bones of foot. Foot is hot rather than cold
• Plantar fasciitis – Shooting or burning heel pain with each step
• Tarsal tunnel syndrome – Pain & numbness radiate from beneath medial malleolus to the sole & 

localised inner side of foot
• In contrast, painful diabetic neuropathy is bilateral, symmetrical, and encompasses the whole foot 

particularly the dorsum, and is worse at night interfering with sleep
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► Treatment of painful diabetic neuropathy NICE CG173 Neuropathic pain in adults: pharmacological 
management in non-specialist settings 2013

KISS Neuropathic Pain

Based on NICE CG173 2013, SIGN Guideline 2013 and BMJ2013;347:f7339

 ○ For trigeminal neuralgia, offer carbamazepine as initial treatment
 ○  Flexible dosing may improve tolerability. Failure to respond to a drug after a few weeks should result 

in a trial of a different compound
 ○ For all other patients offer a choice of the following as initial treatment:

 ◦ Amitriptyline 25-125 mg daily
 ▪ Start at 10-25mg 2 hours before bed

 ◦ Duloxetine 60-120mg daily
 ▪ Start at 60mg, 30mg in elderly

 ◦ Gabapentin 1200mg daily
 ▪ Start at 300mg in the evening, 100mg in elderly

 ◦ Pregabalin 300-600mg daily
 ▪ Start at 75mg in the evening, 25mg in elderly

 ○ Assess after 2 to 4 weeks, and titrate dose
 ◦  Warn patients that initial side effects will improve with time & they will take 2-4 weeks to work

 ○ If ineffective once reached above therapeutic dose, or not tolerated, switch
 ◦ Switch again if second and third drugs ineffective

 ○ Consider tramadol for short term rescue therapy
 ○  Consider capsaicin patches for peripheral neuropathic pain in people when 1st line therapies have 

been ineffective or not tolerated
 ○  SIGN recommend topical lidocaine for post-herpetic neuralgia if 1st line therapies have failed
 ○ Do NOT use morphine

Non-pharmacological therapies

• Referral to a pain management programme
• Progressive relaxation exercises

 ◦ NB Numerous on-line tools available, this one is a 30 minutes recording and particularly good: 
Progressive relaxation audio recording from NHS Coventry & Warwickshire Partnership

• CBT, manual therapies, exercise and TENS
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► How effective are the drugs? Lancet Neurology 2015;14;162

This recent systematic review of drugs for neuropathic pain has recently been published. It included 229 
trials that covered a range of conditions including post herpetic neuralgia, neuropathic pain associated 
with diabetes, MS, post-stroke pain and polyneuropathy. The primary outcome was the NNT to achieve a 
50% pain relief. Combined NNTs for each drug class were as follows:

• Tricyclic antidepressants NNT 4
• Tramadol NNT 5
• Serotonin-noradrenaline reuptake inhibitors (SNRIs) NNT 6 (most data were for duloxetine)
• Gabapentin NNT 7
• Pregabalin NNT 8
• Capsaicin patches NNT 11 & lidocaine patches were of undetermined benefit

There is a strong recommendation that TCAs, SNRIs, pregabalin and gabapentin are used first line for 
neuropathic pain. Tramadol and capsaicin patches are recommended as second line choices. These 
findings support the view that a wide variety of drugs are effective for neuropathic pain, and we should be 
flexible in our drug choice, and willing to switch drugs if a >50% reduction in pain scores is not achieved.

► Management of Erectile Dysfunction

See “Managing Suspected Hypogonadism in Diabetes” chapter

► Management of Neuropathic Bladder

• Bladder USS & urodynamic studies; refer urology
• Advise regular toileting; valsalva to increase bladder contraction
• Intermittent self-catheterisation or even a long-term catheter may be required
• Consider an alpha blocker

Types of Autonomic Neuropathy:
• Cardiac

 ◦ Resting tachycardia, postural hypotension, orthostatic brady- & tachycardia
 ◦ Increased intra-operative or peri-operative CV lability
 ◦ Increased incidence of silent MI, MI, reduced survival after MI
 ◦ Congestive heart failure, exercise intolerance, sudden death

• Gastrointestinal
 ◦ Nausea & vomiting
 ◦ Early satiety/feeling of fullness, abdominal bloating or pain
 ◦ Dysphagia, constipation & diarrhoea especially nocturnal

• Genitourinary
 ◦  Erectile dysfunction, retrograde ejaculation, urinary hesitancy & overflow incontinence

• Anhydrosis & gustatory sweating
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► Gastroparesis NICE NG28 T2DM in Adults: Management Clin Gastroenterol Hepatol 2011;9(1):5-e7

► Gustatory Sweating & Anhydrosis

• Uncommon
• Explanation & counselling are often all that is required; avoid food triggers
• Anticholinergics such as propantheline can be helpful or topical glycopyrolate
• Anhydrosis typically affects feet and is best managed with liberal use of emollients

Key points:

• Gastroparesis is characterised by delayed gastric emptying in the absence of mechanical 
obstruction of the stomach; the NICE NG28 T2DM in Adults: Management suggest we consider 
underlying gastroparesis when blood glucose control erratic or unexplained gastric bloating or 
vomiting

• Key symptoms include postprandial fullness (early satiety), nausea, vomiting, and bloating
• Gastroparesis typically develops after a disease duration >10 years; it is more common in T1DM
• Gastroparesis significantly impacts quality of life and is associated with higher morbidity & mortality
• Advise:

 ◦ Optimising blood glucose control
 ◦ East small meals and often
 ◦ Lower fat content of meals and consider liquid or homogenised foods

• Management is centred around the use of prokinetic drugs – metoclopramide, domperidone 
and erythromycin (125mg-500mg tds before meals). The MHRA have issued warnings about the 
risks of cardiac side-effects of domperidone during May 2014 and restricted its use. Similarly, during 
November 2013, the EMA restricted the use of metoclopramide due to side-effects and efficacy.

 ◦  Many patients with gastroparesis have debilitating symptoms significantly impacting their 
quality of life; the risk:benefit ratio of initiating or continuing these drugs must be discussed on 
an individual basis and also on specialist advice

 ◦  Azithromycin is also a gastric motility agent, but should be initiated only on specialist advice
 ◦  NICE NG28 suggest alternating the use of erythromycin and metoclopramide, and 

considering domperidone only in exceptional circumstances
• Refer if diagnosis in doubt or persistent or severe vomiting; in severe cases, patients can be referred 

for gastric electrical stimulation or surgery
• If co-existing peripheral neuropathy, stop anticholinergic therapy (e.g. amitriptyline, duloxetine) and 

use gabapentin or pregabalin instead
• Large bowel involvement leads to constipation or diarrhoea (especially nocturnal diarrhoea)

 ◦  Exclude other causes e.g. inflammatory bowel disease, metformin, coeliac disease, thyrotoxicosis 
and exocrine pancreatic dysfunction

 ◦  For nocturnal diarrhoea, consider codeine 30mg qds or loperamide 2mg qds. Erythromycin, 
tetracycline or metronidazole can sometimes help if bacterial overgrowth

 ◦  Consider also somatostatin analogues e.g. ocreotide if secretory/watery diarrhoea
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► Cardiovascular autonomic neuropathy (CAN)

CAN is a stealthy complication of diabetes, and is associated with a resting tachycardia, postural 
hypotension, silent MI & ischaemia, exercise intolerance, and intra-operative CV instability. CAN is 
associated with an increased risk of mortality; 25-50% die within 5-10 years of developing autonomic 
neuropathy. 5-year mortality is three times higher in those with autonomic neuropathy compared to without.

• Check resting pulse & ECG
 ▪ Look for sinus tachycardia
 ▪ Fixed heart rate unresponsive to moderate exercise

• Assess for reduced heart rate variability with:
 ▪ Deep inspiration
 ▪ Valsalva manoeuvre
 ▪ Change in position from prone to standing

•  Assess for a postural drop in BP (>30mmHg fall) & abnormal circadian pattern

Management

• Treatment is symptomatic; refer for specialist advice
• Avoid rapid changes in posture.  Consider pressure garments
• Review medications: stop diuretics, vasodilators, TCA which may worsen BP drop
•  Fludrocortisone 50-200mcg daily may help postural hypotension, midodrine 10mg tds (unlicensed in 

UK), clonidine & ocreotide can also be used
• A recent small but robust Taiwanese study (J Diabetes Res 2016;6090749) demonstrated that diabetic 

retinopathy is strongly predictive of CAN in T2DM. Whilst we cannot readily generalise these results 
to UK populations, it nevertheless provides a useful message for us in primary care: in our patients with 
established diabetic retinopathy, it may be worthwhile investigating further to look for any underlying 
CAN

Diabetic Neuropathy – Learning Points

• Diabetic neuropathy is common
• Peripheral neuropathy is usually a distal symmetrical sensory neuropathy
• Symptomatic autonomic neuropathy is challenging to manage and associated with poor outcomes
• Use the MNSI to assess for distal symmetrical peripheral neuropathy in diabetes
• Review medications, assess alcohol consumption, and check bloods to exclude other causes 

of peripheral neuropathy
• Be aware of conditions that mimic painful diabetic neuropathy
• NICE CG173 suggest a choice of amitriptyline, duloxetine, gabapentin or pregabalin, as initial 

treatment for painful diabetic neuropathy
• Gastroparesis is characterised by delayed gastric emptying in the absence of mechanical 

obstruction of the stomach; key symptoms include postprandial fullness, N&V and bloating
 ◦  Management is centred around the use of prokinetic drugs – metoclopramide, domperidone 

and erythromycin
•  Cardiovascular autonomic neuropathy is associated with a resting tachycardia, postural 

hypotension, silent MI, exercise intolerance, and intra-operative CV instability
 ◦ Treatment is symptomatic; refer for specialist advice
 ◦  Diabetic retinopathy is strongly predictive of cardiovascular autonomic neuropathy in T2DM
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DIABETIC NEUROPATHY – CPD WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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MANAGING SUSPECTED HYPOGONADISM IN DIABETES
Guidelines on Male Hypogonadism European Association of Urology 2015
Lothian Guidelines for Investigation of Suspected Male Hypogonadism in Primary Care 2014
British Society for Sexual Medicine 2011: Management of Sexual Problems in Men – the Role of Androgens
NICE NG28 T2DM in Adults: Management
Hypogonadism is a syndrome which comprises sexual symptoms (including erectile dysfunction, loss of 
libido, lack of morning erections) and biochemical evidence of testosterone deficiency.

Secondary hypogonadism due to inherited disorders, pituitary tumours and testicular abnormalities are 
clear-cut indications for testosterone replacement. However, we are increasingly seeing older men with low 
or borderline testosterone levels with no clear underlying cause-late-onset male hypogonadism.

• Furthermore, many obese men, and those with T2DM have low testosterone levels of uncertain 
clinical significance. So how do we manage these men?

Local protocols vary considerably for the management of suspected male hypogonadism and this reflects 
the limited and conflicting evidence base.

Many areas strongly discourage the initiation of testosterone replacement in primary care; in those with clear 
symptoms of androgen deficiency, alongside low or borderline testosterone levels, endocrinology referral 
is recommended for further assessment and management. Other areas take a more positive stance and 
support the initiation of testosterone therapy in primary care.

The European Association of Urology guidelines on Male Hypogonadism 2015 take a more positive slant on 
testosterone therapy but do recommend that treatment is reserved for those with clinical symptoms, 
and not just low serum testosterone levels. They suggest that clinicians measure testosterone levels in 
those with 1 or more clinical symptoms of androgen deficiency.

Key points

• Around 25% of men with T2DM have low testosterone levels in association with inappropriately 
low or normal LH & FSH levels – hypogonadotrophic hypogonadism

• However, many older, obese men with & without T2DM have borderline testosterone 
deficiency; the evidence surrounding the benefits of testosterone replacement for these men is 
unclear

• There is conflicting evidence surrounding testosterone replacement and an increase in CV 
risk and androgen-dependent cancer risk

 ◦  A large meta-analysis (J Clin Endocrinol Metab 2010;95:2560-2575) concluded there was no 
excess CV or prostate cancer risk with testosterone replacement

 ◦  However, a smaller, less robust study (NEJM 2010; 363:109-122) suggested an increased risk 
of CV adverse events with testosterone replacement

 ◦  Reassuringly during 2014, an EMA review found no consistent evidence that the use of 
testosterone in men with hypogonadism increases the risk of CV problems

• The limited evidence base suggests that for those with unequivocal testosterone deficiency, 
sexual symptoms may be improved with replacement therapy

 ◦  However, no clear morbidity or mortality benefits have been demonstrated, and replacement 
may be harmful in the elderly
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► Investigation of suspected male hypogonadism in primary care

Lothian Guidelines for Investigation of Suspected Male Hypogonadism in Primary Care July 2014
British Society for Sexual Medicine 2011: Management of Sexual Problems in Men – the Role of Androgens
Tayside Diabetes MCN Handbook
All men with diabetes who complain of ED require a history and examination. ED affects at least 50% of men 
with diabetes, and over 50% of those aged over 60 years. The cause is often multi-factorial – vascular and 
neuropathic causes are the main culprits but a significant psychological element may occur in some men

Examination should comprise:

• BP
• Urinalysis
• Evidence of peripheral vascular disease i.e. check peripheral pulses
• Evidence of neuropathy i.e. check sensation
• Exclude testicular atrophy
• Also check TSH, lipid profile & HbA1c (if not known to have diabetes). Only check testosterone if 

your patient is willing to consider testosterone replacement therapy

ED has been robustly demonstrated to be an independent risk factor for developing CVD; a meta-analysis 
of 7 cohort studies (J Sex Med 2010;7(8):2805-2816) found evidence of an increased risk of CVD events 
for patients with ED. The authors recommended that patients who are discovered to have ED should be 
thoroughly assessed for CV risk and occult systemic vascular disease.
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► When to consider referral or treatment

Consider referral or treatment (guided by your local pathways) If symptoms and established androgen 
deficiency (2 early morning testosterone levels <11nmol/L at least 4 weeks apart):

• If repeat sample is <7nmol/L, or for those in the 7-11 range with clear hypogonadal symptoms 
consider referral or treatment

► Risks of testosterone replacement therapy (TRT)

• Polycythaemia
• Prostatic enlargement (benign or malignant) though TRT does NOT cause prostate cancer
• CV disease in the elderly >65 years
• Sleep apnoea
• Psychological problems

► Contraindications to TRT include:

• Prostate cancer
• Breast cancer
• Untreated obstructive sleep apnoea
• Untreated heart failure
• Raised PSA
• Pre-existing erythrocytosis (haematocrit > 0.54) / polycythemia

A recent large study (NEJM 2016;374:611-24) has demonstrated that in men 65 years and over, TRT was 
associated with moderate improvements in sexual function and some improvement in mood, but no effect 
on vitality or walking. All included men had serum testosterone levels <9.5nmol/L. One could conclude 
then, that the main indication for testing testosterone levels should remain troublesome ED especially if 
considering treatment with a PDE5 inhibitor. However, once again the merits of TRT for more non-specific 
symptoms remains questionable.

Key points

• Investigate after resolution of any acute illness
• The most helpful discriminating symptoms for true androgen deficiency are:

 ◦ Low libido
 ◦ Loss of early morning erections
 ◦ Erectile dysfunction

• Exclude other factors that can affect testosterone:
 ◦ Concurrent illness especially obstructive sleep apnoea
 ◦  Drugs e.g. opioids (especially methadone), glucocorticoids, drugs causing 

hyperprolactinaemia (antipsychotics, antiemetics, antidepressants, cimetidine), 
anticonvulsants, spironolactone, ketoconazole

 ◦ Lifestyle factors – alcohol excess, obesity, intensive exercise, stress
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► Treatment and monitoring of testosterone replacement

► Management of erectile dysfunction in T2DM NICE NG28 Tayside Diabetes MCN Handbook

NICE recommend:

• We offer men a chance to discuss any symptoms of erectile dysfunction at annual review
• Assessment, education and support including addressing contributory factors such as CVD
• General measures to consider:

 ◦ Discuss benefits of weight loss & exercise
 ◦ Improve glycaemic control
 ◦ Brief intervention regarding alcohol intake if appropriate
 ◦ Smoking cessation advice if appropriate
 ◦ Withdraw causative drugs where possible
 ◦ Correct associated endocrine disease where present
 ◦ Involve partner as appropriate

• Discuss treatment options and consider PDE5 inhibitors
 ◦  Initially choosing lowest acquisition cost PDE5 inhibitor and taking into account any contraindications:

 ▪ Those taking nitrate-based medications including sublingual & oral nicorandil
 ▪ Recent stroke/MI within 3 months
 ▪ Hypotension (BP<90/50mmHg)
 ▪ Severe hepatic dysfunction
 ▪ Hereditary degenerative retinal disorders
 ▪ Concomitant treatment for ED (except counselling)

Key points

• Testosterone replacement is available as an IM depot injection or topical gel
• Baseline BP and weight and bloods FBC, lipid profile, LFTs, PSA are recommended prior to 

treatment, and then at 3 and 6 months and thereafter annually
• Testosterone may increase Hct, PSA and weight, and lead to an adverse lipid profile

 ◦  If hct >0.5 and/or Hb >180g/L and/or PSA >3 (>5 in those over 70y) then consider reducing 
or stopping treatment

• Monitor testosterone levels aiming for levels in the middle of the reference range (11-17nmol/L)
• Assess for clinical response to treatment and check for any new onset LUTS
• Symptomatic improvement on TRT may take up to 6 months and sometimes longer. Likewise, the 

benefits in ED can take up to six months and beyond and many of these patients will still require 
specific ED therapy in addition

• If patients have previously failed on ED therapy, consider the introduction of ED therapy once 
testosterone levels have been achieved as up to 60% of PDE5i non-responders can be converted 
to responders by the co-administration of TRT

• Consider specialist referral if poor response to treatment, adverse effects or uncertainty regarding 
underlying diagnosis
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 ◦ Prescribe PDE5 inhibitors with caution in the following situations:
 ▪ CV disease
 ▪ Anatomical deformity of the penis e.g. Peyronies disease
 ▪ Predisposition to prolonged erection (e.g. leukaemia, multiple myeloma)
 ▪ Hepatic impairment
 ▪ Renal impairment

 ◦  Sildenafil & vardenafil have a duration of action of around 4-5 hours. Tadalafil is a longer-acting 
PDE5 inhibitor which may dissociate taking a pill with sex, which may be important for some men

 ◦  Headache is the commonest side-effect. Flushing, dizziness, dyspepsia, proximal mylagia & 
nasal congestion can also occur

 ◦  It is worth trying a PDE5 inhibitor for up to 8 separate occasions at maximum dose, over a 
period of time chosen by the patient, before dismissing as ineffective

 ◦  If failure with 1 agent, it is worth trying an alternative PDE5 inhibitor
• Refer if treatment unsuccessful for consideration of other medical (intra-cavernosal injections or intra-

urethral vasoactive drugs e.g. alprostadil or vacuum devices), surgical or psychological management 
options

Managing suspected hypogonadism in diabetes – Learning Points

• Many older, obese men with & without T2DM have borderline testosterone deficiency; the evidence 
surrounding the benefits of testosterone replacement for these men is unclear

• There is conflicting evidence surrounding testosterone replacement and an increase in CV risk and 
androgen-dependent cancer risk

• The limited evidence base suggests that those with unequivocal testosterone deficiency, sexual 
symptoms may be improved with replacement therapy

• The most helpful discriminating symptoms for true androgen deficiency are low libido, loss of early 
morning erections and erectile dysfunction

• Exclude other factors that can affect testosterone especially concurrent illness, drugs & lifestyle 
factors

• Testosterone replacement needs careful monitoring to assess clinical response, but also for adverse 
effects
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MANAGING SUSPECTED HYPOGONADISM IN DIABETES – CPD WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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THYROID FUNCTION TESTING AND DIABETES
UK Guidelines for the Use of Thyroid Function Tests, British Thyroid Association 2006
Lothian Guidance for Diagnosis & Management of Thyroid Dysfunction in Pregnancy 2013
Lothian Guidelines for Thyroid Function Testing in Primary Care 2013

► Screening for thyroid disease in diabetes

• Those with T1DM need an annual check of TFTs due to the close autoimmune relationship between 
T1DM and thyroid disease. Also check coeliac status (NICE NG20 2015) and screen for vitamin B12 
deficiency (J Diabet Metab Disord 2013;12:17) at diagnosis for similar reasons

• The situation is different for T2DM – see below flowchart (Lothian 2013 guidance):

• As you can see, those with T2DM require screening at diagnosis, but then annually only if 
TSH>2mU/L and thyroid peroxidase (TPO) antibody is positive

Screening for thyroid disorders in pregnancy

Early diagnosis and management of maternal thyroid disease is essential to minimise adverse fetal 
outcomes.

• All patients with T1DM, T2DM, and GDM should be screened for thyroid disease (TSH & fT4) 
ideally before conception, or if not, at booking

Untreated hypothyroidism in pregnancy is associated with adverse fetal outcomes as the fetus relies on 
maternal thyroxine until 12 weeks’ gestation, at which point its own thyroid gland develops. There is an 
increase in serum fT4 early in women with normal pregnancy, but in women with hypothyroidism this does 
not occur

• In those with established hypothyroidism, levothyroxine dose should be increased by 25mcg 
as soon as pregnancy is confirmed

• Recheck TFTs after 2 weeks to ensure satisfactory fT4 level (fT4 16-21pmol/L and TSH <2mU/L). 
It is important this is achieved as soon as possible in the pregnancy. Further increases in levothyroxine 
dose may be required to achieve a satisfactory response

• Discuss ongoing management with obstetric team
• Reduce levothyroxine dose to pre-pregnancy dose 2-6 weeks post-partum
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► Hypothyroidism–when to treat? Lothian Guidelines Thyroid Function Testing in Primary Care 2013

• In overt hypothyroidism (fT4 low, TSH high, usually >20mU/L) commence levothyroxine
• In subclinical hypothyroidism (fT4 normal, TSH high) repeat TFTs at 3 months and check TPOAb 

as many cases of subclinical hypothyroidism are transient. Patients are unlikely to get any clinical 
benefit from levothyroxine until TSH>10mU/L

 ◦ If on repeat TSH>10mU/L, commence levothyroxine
 ◦ If on repeat, TSH 4.5-10mU/L annual monitoring is required

 ▪ Commence levothyroxine if fT4 subsequently rises above 10mU/L
 ▪ Consider levothyroxine if symptomatic with a goitre or planning pregnancy
 ▪ Some endocrinologists suggest a trial of treatment if TPOAb is positive as these 

patients are at much higher risk of developing overt hypothyroidism

Thyroid function testing and diabetes - Learning Points

• All patients with T1DM, T2DM, & GDM should be screened for thyroid disease ideally before 
conception or if not, at booking

• In those with established hypothyroidism, levothyroxine dose should be increased by 25mcg as 
soon as pregnancy is confirmed

• Those with T1DM need an annual check of TFTs
• Those with T2DM require screening at diagnosis & annually only if TSH>2mU/L & positive TPOAb
• In overt hypothyroidism (fT4 low, TSH high, usually >20mU/L) commence levothyroxine
• In subclinical hypothyroidism (fT4 normal, TSH high) repeat TFTs at 3 months and check TPOAb

 ◦ If on repeat TSH>10mU/L, commence levothyroxine
 ◦ If on repeat, TSH 4.5-10mU/L annual monitoring is required
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THYROID FUNCTION TESTING AND DIABETES – CPD WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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MANAGING ABNORMAL LIVER FUNCTION TESTS IN DIABETES
BMJ 2014;348:g4596 Lancet 2014;384:1953 NICE NG49 2016
An excellent BMJ review updated our understanding of NAFLD: its earliest manifestation-hepatic steatosis-
is relatively benign. However, the minority that progress to hepatic inflammation and nonalcoholic 
steatohepatitis (NASH), have a higher risk of subsequent fibrosis, cirrhosis & carcinoma.

► Investigating suspected NAFLD

Obesity and T2DM are major risk factors for NAFLD. Alcohol intake should be <3.75u/day in men and <2.5u/
day in women to make the diagnosis (otherwise it would be alcoholic liver disease, although in reality there 
is significant cross-over). Less common causes include medications (e.g. amiodarone, diltiazem, steroids, 
synthetic oestrogens, tamoxifen, antiretroviral drugs) and weight loss after gastric bypass surgery.

In most cases, NAFLD will be suspected as a result of an incidental finding of mildly abnormal LFTs 
(elevated ALT and GGT) or fatty liver on ultrasound.

A helpful part of assessment is the AST:ALT ratio (aspartate: alanine aminotransferases)

In early NAFLD, ALT levels should be higher than AST, giving a NPV of 93% to exclude more severe 
disease

• AST:ALT <0.8 suggests NAFLD with low risk of progression to NASH
• AST:ALT >0.8 suggests more serious liver disease and increased risk of progression
• AST:ALT >1.5 suggests alcoholic liver injury

Surprisingly, the recent NICE guideline on the assessment and management of NAFLD NG49 2016 did NOT 
recommend assessment of severity using the AST:ALT ratio (unlike the recent UK blueprint for addressing 
liver disease published in the Lancet–see KISS below) due to lack of evidence on its accuracy. In practice, 
many of us will continue to use the AST:ALT ratio.

►NAFLD fibrosis score (www.nafldscore.com)

The NAFLD fibrosis score is a more formal and in depth algorithm that has been developed to assess the 
risk of significant liver fibrosis. It accurately predicts risk and correlates highly to death rates from severe 
liver disease without the need for invasive liver biopsy. It is free to access and takes seconds to complete, 
requiring data from only LFTs, FBC and BMI.

► Management of NAFLD

USS is not actually recommended for the majority of people where NAFLD is suspected from mildly raised 
ALT (up to 3x upper limit of normal), AST:ALT <0.8, and suspicious risk factors (e.g. T2DM or obesity).

• Repeat LFTs in 2-3 months
• Lifestyle change (diet, exercise, smoking cessation) and sustained weight loss are the key treatment, 

with avoidance/reduction in alcohol consumption
• If the LFTs are similar or improved, then this is acceptable
• Results should be fed back to patient as positive reinforcement of lifestyle changes
• Consider assessing CV risk using standard methods (e.g. QRISK3-2017)
• Referral is recommended in patients considered high risk of progressive liver disease

 ◦ Those with an AST:ALT >0.8
 ◦ LFTs 3x the upper limit of normal
 ◦ Atypical disease
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KISS: Algorithm for Investigating Abnormal LFTs
Lancet 2014;384:1953

Where either the appropriate tests from the Lancet paper or NICE guideline are unavailable use the 
algorithm below to manage raised ALT (>40U/L): BMJ 2014;348:g4596

• A detailed history taken including drug history, alcohol use and risk factors for viral hepatitis
 ◦ Exclude severe disease requiring more urgent input
 ◦ Lifestyle modification where appropriate

• Repeat LFTs after 2-3 months – if the rise persists then it requires further investigation
 ◦ Further bloods including

 ▪ Repeat ALT, AST, GGT, FBC, PT, albumin, fasting glucose
 ▪ AST:ALT ratio - <0.8 suggests NAFLD, >0.8 more serious disease
 ▪ Viral hepatitis serology
 ▪ Iron studies (for haemochromatosis), autoantibodies, serum α-1-antitrypsin and 

serum caeruloplasmin
 ◦ Liver ultrasound–not required for suspected NAFLD in absence of other pathology

• If suggestive of NAFLD and no co-morbidity, encourage lifestyle modification and weight loss
 ◦ Repeat LFTs 3-6 months, reassure patient if stable or improving LFTs

• If AST:ALT >0.8, LFTs >3x upper limit of normal, atypical disease, liver damage or failure for LFTs to 
normalise (except in NAFLD) refer to hepatologist
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MANAGING ABNORMAL LIVER FUNCTION TESTS IN DIABETES – CPD 
WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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DIABETES EMERGENCIES & MANAGING INTERCURRENT ILLNESS
DIABETIC KETOACIDOSIS (DKA) BMJ Best Practice 2015 DKA in Adults BMJ 2015
DKA occurs mainly in those with T1DM but can occasionally occur in those with T2DM. Whilst the mortality 
rate associated with DKA has reduced over the last 20 years, there continues a rise in the rates of DKA in 
the UK. DKA occurs due to a relative or absolute lack of insulin and the subsequent increase in counter-
regulatory hormones such as glucagon and cortisol, lead to the severe metabolic derangements seen in 
DKA. DKA is potentially fatal.  Consider DKA in any unconscious or hyperventilating patient with diabetes.  
Click here for an excellent patient information leaflet on DKA from the NHS Tayside Diabetes Managed 
Clinical Network (MCN).

Diagnosis of DKA comprises a triad of:
• Rapid-onset uncontrolled hyperglycaemia
• Elevated plasma and/or urinary ketones
• Metabolic acidosis

Note the degree of hyperglycaemia is not a reliable guide to the severity of metabolic disturbance in DKA. 
Ketoacidosis can occur in the presence of normal blood glucose levels. In children, pregnant women, the 
malnourished or those with a background of alcohol excess, blood glucose may not be greatly elevated or 
occasionally normal – euglycaemic DKA.

Precipitating Factors for DKA
• Intercurrent illness & Infection (pneumonia and UTIs most common)
• New diagnosis of T1DM
• Omission of insulin
• Inadequate or inappropriate insulin therapy
• During the post-operative period
• Myocardial infarction
• Drugs that affect carbohydrate metabolism can sometimes trigger DKA

 ◦ Corticosteroids
 ◦ Sympathomimetics
 ◦ Thiazides
 ◦ Second-generation antipsychotics
 ◦ Cocaine

Features associated with DKA
• Polyuria, polyphagia, polydipsia & lethargy
• Ketonuria or ketonaemia
• Kussmaul breathing: rapid, deep and laboured sighing respirations aka “air hunger”
• Smell of ketones on breath
• Abdominal pain
• Vomiting
• Weight loss; often rapid
• Drowsiness/reduced consciousness level/altered mental status
• Clinical dehydration–reduced skin turgor, dry mucus membranes, sunken eyes, tachycardia and 

hypotension

Immediate Management

During the early stages where the patient is fully conscious and able to take oral fluids, an increased 
insulin dose may stabilise the situation. However, in most cases emergency admission to hospital is 
required for IV insulin, fluids and electrolytes to restore metabolic equilibrium.
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HYPERGLYCAEMIC HYPEROSMOLAR STATE (HHS) (formerly HONK; HyperOsmolar Non-Ketotic 
syndrome) Joint British Diabetes Societies 2012

HHS affects only those with T2DM. Mortality rates associated with HHS remain high around 10-15%. It 
occurs more commonly in the frail elderly and prognosis is worst in this group.

Diagnosis of HHS comprises:

• Slow-onset and progressive severe hyperglycaemia often >35mmol/L
• Significant hyperketonaemia (>3mmol/L), ketonuria & acidosis are usually absent
• Severe dehydration
• Acute intercurrent illness and/or significant co-morbidities common
• Confusion
• Can be the presenting feature of a new diagnosis of T2DM

HYPOGLYCAEMIA BMJ 2011;342:d567, TREND-UK 2011, TAYSIDE DIABETES MCN HANDBOOK

Hypoglycaemia (“hypo”) occurs when blood glucose levels fall too low usually below 4mmol/l.

Hypoglycaemia is common; studies estimate that up to 30% of people with T1DM experience severe 
hypoglycaemia (an episode of hypoglycaemia requiring the assistance of someone else to treat).

In those with T2DM managed with sulphonylureas, or on insulin for less than 2 years, the annual rate 
of severe hypoglycaemia was 7% (UK Hypoglycaemia Study Group 2007).  T2DM patients on insulin 
may suffer similar levels of hypoglycaemia as T1DM patients, especially in longer duration disease, 
however symptoms may be subtler, and go unnoticed.  Hypoglycaemia in those on sulphonylureas may be 
more prolonged and severe than in those on insulin, especially if associated with alcohol excess.

Common Precipitating Factors for HHS

• Poorly controlled T2DM
• Previously undiagnosed T2DM
• Infection
• Cardiovascular events

Immediate Management

HHS requires immediate hospital admission and is managed in a similar way to DKA. Patients may be 
discharged on insulin or oral hypoglycaemic agents.

Symptoms & Signs of Hypoglycaemia

Autonomic–hunger, palpitations, sweating, shaking, dizziness & tachycardia
Neuroglycopenic–confusion, drowsiness, lack of co-ordination, slurring of speech, atypical behaviour & 
aggression
Severe neuroglycopenic–headache, malaise, nausea, reduced consciousness, coma & convulsions
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General Points

• Patients often have high glucose levels for several hours after a hypo due to the counter-regulatory 
hormone response

• Variable high and low morning blood glucose levels can be a sign of nocturnal hypoglycaemia; insomnia, 
night sweats and morning headaches may be symptoms of nocturnal hypoglycaemia

• Hypoglycaemia can manifest as hemiplegia therefore confusing the diagnosis with a CVA
• In a resuscitation setting remember ABCDEFG–AIRWAYS, BREATHING, CIRCULATION & DON’T 

EVER FORGET GLUCOSE

► Treatment of Mild Hypoglycaemia

Suitable treatments for raising blood glucose quickly (15-20g glucose) in event of mild hypoglycaemia 
include:

• 150-200ml Lucozade (NB since April 2017 there has been a reduction in sugar content of Luucozade)
• 150ml non-diet fizzy drink
• 200ml smooth orange juice or other pure fruit juice
• 200ml milk with 2 teaspoons sugar
• 5-7 dextrose tablets or 4-5 Glucotabs
• 4 large jelly babies
• 7 large jelly beans
• 2 tubes of glucose gel squeezed into mouth between teeth and gums (e.g. GlucoGel which is easily 

absorbed through the buccal mucosa; it is useful in confused or drowsy patients)
Note chocolate is not recommended due to the variable fat and sugar content which can affect absorption.

Causes of Hypoglycaemia TREND-UK 2011

Medication

• Sulphonylureas
• Insulin
• Prandial regulators (e.g. repaglinide)

Some drugs such as warfarin, beta-blockers and ACEIs may mask the effects of hypoglycaemia when 
used in conjunction with the above.

Metformin, pioglitazone, DPP4 inhibitors, GLP1 analogues and SGLT2 inhibitors do not cause 
hypoglycaemia when used alone, but hypoglycaemia can occur when used in combination with the 
above.

Lifestyle

• Diet – delayed or missed meals, eating less starchy food than usual, alcohol excess, or drinking 
alcohol without food

• More physical activity than usual
Complications of diabetes

• Renal impairment doubles the risk of hypoglycaemia in patients with T2DM (Clin J Am Soc 
Nephrol 2009) In fact, CKD is a risk factor for hypoglycaemia with or without diabetes.

• Autonomic neuropathy can lead to gastroparesis and delayed absorption of food resulting in 
hypoglycaemia, or loss of hypoglycaemic awareness symptoms
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• If no improvement or blood glucose remains <4mmol/l after 5-10 minutes, repeat one of the above 
treatments

• When the patient starts to feel better, follow-up with longer-acting carbohydrate e.g. 2-3 plain biscuits 
(Digestive or Rich Tea), 1-2 slices bread/toast, fruit (e.g. banana) or next meal if due

• DO NOT OMIT THE NEXT INSULIN INJECTION

► Treatment of Severe Hypoglycaemia

Severe hypoglycaemia requires the assistance of someone else to treat. If the patient is conscious and 
able to swallow, offer the above treatments and repeat as required.

• If the patient is unconscious, they should be placed in the recovery position. Glucose should NOT be 
placed in their mouth due to risk of choking

• Give GLUCAGON 1mg IM. This can take up to 15 minutes to have effect. Glucagon mobilises glycogen 
from the liver and therefore relies on endogenous stores of glycogen. It may be less effective in patients 
with depleted glycogen stores e.g. in starvation, severe liver disease, repeated hypoglycaemia or 
alcohol excess

If glucagon cannot be administered or if consciousness is not restored despite correction of 
hypoglycaemia, urgent 999 ambulance to A&E is required.
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TREND-UK 2011 HYPOGLYCAEMIA MANAGEMENT ALGORITHM

Click here for an excellent patient information leaflet on hypos from the NHS Tayside Diabetes Managed 
Clinical Network (MCN).
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Click here for an excellent patient information leaflet on safe driving and diabetes from TREND-UK.

Prevention of Hypoglycaemia TREND-UK 2011
General Advice

• Ensure awareness of situations such as increased physical activity and alcohol excess that increase 
the risk of hypoglycaemia

• Encourage those treated with sulphonylureas & insulin to eat regularly, and to include a portion of 
starchy carbohydrate at each meal (e.g. bread, rice, potatoes, pasta or cereals)

• Ensure patients are aware of the early symptoms of hypoglycaemia and how to treat them promptly
• Ensure that patients have treatment for hypoglycaemia readily available e.g. GlucoGel

Driving Advice
• Hypoglycaemia is hazardous to safe driving
• People with diabetes must inform the DVLA if they:

 ◦ Are taking insulin
 ◦  Suffer more than 1 episode of severe hypoglycaemia within the last 12 months (Group 

1 drivers–cars/motorcycles). For group 2 drivers (bus/lorry), one severe episode must 
be reported immediately. In both these cases patients should be advised to stop driving

 ◦ Develop impaired awareness of hypoglycaemia
• Patients with insulin-treated diabetes should:

 ◦  Carry their blood glucose meter & testing strips with them, and check blood glucose before 
driving. During longer journeys, blood glucose should be checked every 2 hours

 ◦  Keep an emergency supply of fast-acting carbohydrate within easy reach in the vehicle. Take 
regular snacks and rest periods on long journeys and always avoid alcohol

 ◦  If blood glucose <5.0mmol/l, they should take a snack before driving. They should not 
drive if they feel hypoglycaemic, or if their blood glucose is <4.0mmol/l

 ◦  “FIVE TO DRIVE, FOUR IS THE FLOOR” is a useful aide memoire for patients
• If hypoglycaemia develops while driving:

 ◦ Stop driving the vehicle as soon as possible in a safe location
 ◦  Immediately take a glucose drink or tablets and follow-up with longer-acting carbohydrate
 ◦  Switch the engine off, remove the ignition key, and move from the driver’s seat to the passenger 

seat to remove any suggestion that the patient is in charge of the car
 ◦  DO NOT RESUME DRIVING UNTIL 45 MINUTES AFTER BLOOD GLUCOSE HAS 

RETURNED TO NORMAL
 ◦  If in an accident attributable to hypoglycaemia, patients render themselves liable to the 

charge of driving under the influence of drugs
• Document that you have given the above advice regarding driving & hypoglycaemia
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MANAGING DIABETES DURING INTERCURRENT ILLNESS IN THE 
COMMUNITY
TREND-UK 2013, TAYSIDE DIABETES MCN HANDBOOK

Your local diabetes specialist nurses and hospital diabetes teams are available for advice and follow-
up – document their contact details here for future quick reference:

NAME
ROLE
LOCATION
TEL. NO.
EMAIL

SICK DAY RULES FOR T1DM

Click here for excellent patient information leaflets on sick day rules from NHS Tayside Diabetes MCN.

► Food & Fluids
• Advise adequate fluid intake (sugar-free) 100-200ml every hour
• Advise regular intake of carbohydrates, (regardless of blood glucose levels) to help insulin administration. 

Insulin is required to correct ketosis
• At mealtimes, if unable to eat, but managing fluids, take 200ml carbohydrate as below:

 ◦ Pure fruit juice
 ◦ Ribena
 ◦ Milk
 ◦ Milk with drinking chocolate or Ovaltine
 ◦ Flat non-diet Coca Cola or lemonade

• If vomiting, consider an anti-emetic injection. Consider rehydration sachets such as Electrolade or 
Dioralyte and advise to take 25-50ml every 10 minutes

► Blood Glucose Monitoring
• Increase frequency of blood glucose monitoring to at least 4-hourly
• Arrange to review results with the patient & discuss with local diabetes team as appropriate

► Ketone Monitoring
• All those with T1DM should be educated about the importance of ketone monitoring
• Check ketones in T1DM patients who are acutely unwell, vomiting and/or during pregnancy 

irrespective of blood glucose level; ketones should be checked 2-4 hourly during acute illness

BLOOD KETONE LEVEL (mmol/l) ACTION
<0.6 This is the normal range; during illness recheck  

2-4 hours to re-assess
0.6-1.5 Test again in 2-4 hours; drink plenty water
1.5-3.0 Increase insulin (see below); if ketones not decreasing in  

1-2 hours admit to hospital. Drink plenty water
>3.0 Severe ketonaemia; will usually require hospital admission

►THE GOLDEN RULE: INSULIN SHOULD NEVER BE OMITTED DUE TO THE RISK OF DKA
►ALWAYS CHECK FOR KETONES
►EXTRA DOSES of rapid-acting insulin are often required during illness.
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► Insulin Management

• DO NOT OMIT INSULIN; extra insulin is often required during illness
• During illness extra insulin can be given 2-4 hourly in addition to usual insulin doses; always recheck 

blood glucose & ketone levels within 2 hours to assess for any deterioration
• Below is a flowchart by TREND-UK 2013 for managing insulin doses during illness in T1DM & T2DM
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SICK DAY RULES FOR T2DM–ORAL THERAPIES, GLP1 ANALOGUES & INSULIN

Click here for excellent patient information leaflets on T2DM sick day rules from NHS Tayside Diabetes.

• The general advice above regarding food & fluid, and blood glucose monitoring stands. If not self-
monitoring blood glucose (SMBG) e.g. on metformin alone, consider introducing temporary SMBG 
during acute illness as clinically appropriate. Alternatively consider involving your Practice Nurse or 
District Nursing service to check blood glucose levels depending on individual patient circumstances

• Advise adequate fluid intake (sugar-free) 100-200ml every hour
• Advise to try and eat a normal diet. If unable to eat, advise the above meal/snack replacements as per 

T1DM sick day rules
• Use the above flowchart to advise those with T2DM treated with insulin
• For those on oral treatment only or GLP1 analogues, advise to continue taking these medications 

unless there are concerns regarding nausea & vomiting, dehydration or acute kidney injury in 
which case stop oral medications and GLP1 analogues

 ◦  In these situations, specialist advice should be taken from your local diabetes team and temporary 
initiation of insulin may have to be considered

• ADVISE TO STOP ALL NON-ESSENTIAL MEDICATIONS DURING ACUTE ILLNESS, 
PARTICULARLY IF DEHYDRATING ILLNESS (e.g. D&V), TO AVOID THE DEVELOPMENT OF 
LACTIC ACIDOSIS AND/OR ACUTE KIDNEY INJURY

 ◦ A useful mnemonic to aid the above-STOP THE DAMN DRUGS!
 ▪ DIURETICS
 ▪ ACE INHIBITORS & ARBs
 ▪ METFORMIN & SGLT2 INHIBITORS (see above)
 ▪ NSAIDS

 ◦  NHS Highland have produced some excellent information leaflets for healthcare professionals 
& patients regarding medication sick day rules which can be downloaded here and these are 
endorsed in the recent NHS Scotland Polypharmacy Guidance 2015

• Occasionally sulphonylurea doses may be increased during acute illness but again be guided by advice 
from your local diabetes team

• SGLT2 inhibitors have recently been associated with DKA in T2DM which is not commonly 
associated with DKA (MHRA April 2016). Importantly, In a number of these cases blood sugar levels 
were either normal or only mildly elevated i.e. euglycaemic DKA. See section on SGLT2 inhibitors for 
further details

 ◦  A recent EU review concluded that this adverse effect is rare (affecting 1 in 1000 to 1 in 
10000 patients) and the benefits of this class of drug still outweigh the risks

►THE GOLDEN RULE: INSULIN SHOULD NEVER BE OMITTED

►EXTRA DOSES of insulin are often required during illness.
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The MHRA April 2016 updated advice for healthcare professionals regarding the risk of DKA with SGLT2 
inhibitors states we should test for raised ketones in patients with ketoacidosis symptoms, even if 
plasma glucose levels are near-normal. Additionally, it advises:

The following risk factors may predispose those taking SGLT2 inhibitors to DKA:

• A low beta cell function reserve (e.g. patients with T2DM who have low C-peptide levels, latent 
autoimmune diabetes in adults [LADA], or a history of pancreatitis)

• Conditions leading to restricted food intake or severe dehydration
• Sudden reduction in insulin
• Increased insulin requirements due to acute illness
• Surgery
• Alcohol abuse
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DIABETES EMERGENCIES & MANAGING INTERCURRENT ILLNESS–NOTES
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DIABETES EMERGENCIES & MANAGING INTERCURRENT ILLNESS – CPD 
WORKSHEET
► Identify key learning points: what were the key learning points from this section?

► Reflect: What are your personal and organisational needs related to this section? What could be 
changed or improved within your practice as a result of what you have learned?
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► Act: Putting the plan into action. Document a SMART (Specific, Measurable, Achievable, Realistic, 
Time-bound) action plan for implementing any changes you have identified above e.g. discussion 
with vcolleagues, audit, practice protocol, patient search etc.

► Evaluate: Review your results and assess their impact. What have you done differently as a 
result of this process? What went well? Did you encounter any problems? Would you do anything 
differently if you repeated this exercise? How has this impacted on your patient care?

► Claim credits for this learning activity
Time taken for this learning activity (hours; 1hr = 1 CPD credit):
Can you demonstrate impact of this activity on patient care? If yes, multiple credits by 2:
Total number of credits claimed:

Signature & Date:
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Hot Topics Diabetes for Primary Care Feedback
Thank you for attending. We really hope you have enjoyed the day! We always want to have your feedback 
to know how we can improve, but particularly so for this course as it is new. You will be emailed an on-line 
feedback form in the next few days. This just takes a minute or two to complete, and we will personally read 
all the forms, so please let us know what you think.

Alternatively, if you prefer, please fill out the paper form below and leave it for us. Many thanks.

Kevin, Su, Pam, Gail, Simon, Siobhan, Neal, Zoe, Kate & Ahmed.

Have we fulfilled the course objectives? (please circle YES or NO)

Do you feel updated with the most common and important not-tomiss conditions seen 
in Diabetes care?

YES NO

Do you feel your skill set has been enhanced to overcome the challenges we face in 
Diabetes care?

YES NO

Do you feel you have the tools at your disposal to rapidly find an evidence-based 
answer to a clinical problem?

YES NO

On a scale of 1 (not useful at all) to 10 (extremely useful) how useful was this course to you? (please 
circle a score, ranked )

1…..2….3….4….5….6….7….8….9….10

What do you think were the most useful topics we covered today?

How do you think this course could be improved?

Any other comments?

Thank you!
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