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Some Important Context 
Diagnosis 

Scale 

Outcomes 
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How is T2DM diagnosed? 
“Once diabetes is diagnosed, the consequences for the 
individual are considerable and lifelong. It is therefore 
vital that the clinician is confident that the diagnosis is 
correct” 

 

3 



A change in practice in the UK –  

using HbA1c to diagnose T2DM, 2012 
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Using HbA1c to diagnose T2DM 
Kilpatrick ES, and Atkin SL. BMJ 2014;348:bmj.g2867 
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Diabetes Prevalence across UK, 2014 (from QoF)  
Holman N, et al. Diabetic Medicine, 2015; 32:1119–1120  

• Since 1996, the number of people with a diagnosis of 
diabetes in the UK has more than doubled from 1.4 
million to 3.3 million 

 

 

 

 

 

 

 

 

• UK average = 6.2% (0.4%, 0.284 million have T1DM) 

6 

Prevalence (in age>17yrs) Number of people 

England 6.2% 2,814,004 

Northern Ireland 5.3% 81,867 

Scotland 5.9% 259,986 

Wales 6.9% 177,212 



How common is it in the UK? 
Diabetes Facts and Stats, Diabetes UK, December 2015 

• T2DM is the most common form of diabetes, accounting for 90–95% 

• The prevalence of T2DM increases with age 

• 1 in 20 people older than 65 years of age have diabetes 

• 1 in 5 people older than 85 years of age have diabetes 

• Many people have T2DM that has not yet been diagnosed: 

• 3.3 million people have diagnosed diabetes (type 1 and 2) and 

around 600,000 are estimated to have undiagnosed diabetes 

• By 2025, it is estimated that 5 million people will have diabetes 

• T2DM is increasingly diagnosed in children and adolescents, despite 

previously being considered a disease of adults 

• The Health Survey for England 2013 suggest that 10.7% of the 

English population (approximately 5 million people) are at 

increased risk of T2DM with an HbA1c between 42-46 mmol/mol 

(6.0-6.4%) 

 



How common is it in the UK? 
Diabetes Facts and Stats, Diabetes UK, December 2015 

 

• T2DM is more than 6 times more common in people of South Asian 

descent and up to 3 times more common among people of African 

and African-Caribbean origin 

• People of Black and South Asian ethnicity also develop T2DM at an 

earlier age than people from the White population in the UK, 

generally about 10 years earlier 

 

• Data from the National Diabetes Audit suggests that people in the 

most deprived quintile are 1.5 times more likely to have diabetes 

than those in the least deprived 

 



 Burden of Type 2 Diabetes 
 Potential huge economic burden in terms of lost 

earnings 

 Estimated 10% of NHS costs 

 

 Macrovascular disease causes greater than 60% of 

deaths - CVA, CHD, PVD 

 

 Microvascular disease major cause of disability and 

suffering 

 Retinopathy 

 Nephropathy and renal failure 

 Neuropathy 

 

+  Metabolic complications 
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National Diabetic Audit England and Wales, 2015.  

Additional risk of complication among people with diabetes, 

comparing people with diabetes to those without diabetes with a 

one year follow up period,  

2009-2010 to 2011-2012 audits 
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Individualised 

care of patients:  

based on  

evidence for each 

intervention 

Type 2 diabetes management is 

multifactorial 
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Patient education 
NG28: Recommendations 1.2.1–1.2.6 

• Offer structured education to adults with type 2 diabetes 

(T2DM) and/or their family members or carers (as 

appropriate) at and around the time of diagnosis, with 

annual reinforcement and review  

– Explain to people and their carers that structured education is an 

integral part of diabetes care  

– Ensure that any structured education programme is evidence-

based, and suits the needs of the person 

– Offer group education programmes as the preferred option. 

Provide an alternative of equal standard for a person unable or 

unwilling to participate in group education 

• See the guideline for further details 
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INDIVIDUALISED CARE 
NG28 - Type 2 diabetes in adults: management 
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NG28, T2DM in adults 

• Adopt an individualised approach to diabetes 

care that is tailored to the needs and 

circumstances of adults with T2DM, taking into 

account their personal preferences, 

comorbidities, risks from polypharmacy, and their 

ability to benefit from long-term interventions 

because of reduced life expectancy.  

• Such an approach is especially important in the 

context of multimorbidity. Reassess the person's 

needs and circumstances at each review and 

think about whether to stop any medicines that 

are not effective.  
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Professor David Haslam,  

Chair of NICE, October 2015 
 

“NICE guidelines give a population-level steer on what the 

most clinically and cost-effective ways are to treat different 

diseases and conditions. Nationally, the guidance helps the 

NHS make sure that it’s getting the best value for 

taxpayers’ money. 

But it is essential to remember that on an individual level, 

our recommendations might not always be appropriate for 

individual patients. The guidance is not intended to replace 

a doctor’s clinical judgment or the joint decisions they make 

with their patients about their specific and individual 

needs.” 

15 



NICE: ‘Offer’ and ‘consider’ 

• People have the right to be involved in discussions and 

make informed decisions about their care 

• Take into account the person’s needs and preferences 

• Explain the treatment and care in a way the person understands 

• Some recommendations are made with more certainty 

than others  

• NICE word recommendations to reflect this 

• They use 'offer' [or similar words] to reflect a strong 

recommendation, usually where there is clear evidence of benefit  

• They use 'consider' to reflect a recommendation for which the 

evidence of benefit is less certain 
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Blood Pressure – NG28  
Qs 1 & 2 
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T2DM: Absolute number of events prevented by different 

interventions per 1000 patient years of treatment (data taken from 

Cholesterol Treatment Trialists’ Collaboration and Blood Pressure 

Lowering Treatment Trialists’ Collaboration). 

Preiss D , Ray K. BMJ 2011;343:bmj.d4243 
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BP: NG28, December 2015  
(remains as in CG87, 2009) 

• Add medications if lifestyle advice does not 

reduce BP to below 140/80 mmHg (below 130/80 

mmHg if there is kidney, eye or 

cerebrovascular damage) 

• Monitor BP every 1–2 months, and intensify 

therapy if the person is already on 

antihypertensive drug treatment, until the BP is 

consistently below 140/80 mmHg (below 130/80 

mmHg if there is kidney, eye or cerebrovascular 

damage) 
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Blood pressure management 
NG28 (as in CG87): Recommendations 1.4.7–1.4.11 

• First-line antihypertensive drug treatment should be a 

once daily, generic ACE inhibitor  

• Exceptions: 

– ACE inhibitor plus either diuretic or generic calcium channel 

blocker (CCB) in people of African or Caribbean family origin  

– CCB for women who might become pregnant 

– Change to an angiotensin II receptor antagonist (ARB) in people 

with continuing intolerance to an ACE inhibitor (other than renal 

deterioration or hyperkalaemia) 

• Do not combine an ACE inhibitor with an angiotensin II 

receptor antagonist to treat hypertension 
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Blood pressure management  
NG28: Recommendations 1.4.12–1.4.14 

• If the person’s blood pressure is not reduced to the 

individually agreed target with first line therapy: 

1. add a calcium channel blocker (CCB) or a diuretic (usually a 

thiazide or thiazide-related diuretic)  

2. if the target is not reached with dual therapy, add the other drug 

(CCB or diuretic) 

3. if the target is not reached with triple therapy, add an alpha 

blocker, a beta blocker or a potassium-sparing diuretic 

• Once the person’s target is consistently attained, 

measure their blood pressure target every 4–6 months  

– Check for possible adverse effects of drug treatment, including 

the risks from unnecessarily low blood pressure 
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Algorithm for BP control 
NICE Clinical Guideline 87, 2009 

(thiazide or thiazide-related diuretic*)  
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*Changed – “usually bendroflumethiazide 2.5mg daily” 



Blood pressure targets and intervention levels (1) 
NG28: Full guideline pages 58–63 

• Not updated from 2009 guideline 

• Included data from 5 individual RCTs, a systematic review 

of 27 RCTs and an observational study (n=129–1590) 

• Lower blood pressure (BP) levels were generally 

associated with a lower incidence of cardiovascular events 

than higher levels  

– no clear BP threshold identified as a potential therapeutic target 

• High BP levels were generally associated with a more 

rapid decline in renal function than lower levels 

• High BP levels were generally associated with a greater 

risk of retinopathy than lower levels 
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Blood pressure targets and intervention levels (2) 
NG28: Full guideline p 63 

• The GDG noted the problems in assigning BP lowering 

targets in this area, and in particular the:  

– problem setting a cut-off where the evidence suggests ‘the lower 

the blood pressure the better (without adverse effects)’  

– difficulties of achieving any reasonable target in some people  

– individual targets that should logically vary with individual risk  

– arbitrary dichotomy that arises immediately above and below any 

target level 

• The GDG took a simple risk approach centred on a target 

level of <140/80 mmHg for most people with T2DM and 

<130/80 mmHg for those at more particular risk 
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Blood pressure lowering drugs 
NG28: Full guideline p 79–80  

• Not updated from 2009 guideline 

• Starting point was NICE hypertension guideline 2006 

update and diabetes hypertension guideline 2002 

• Best evidence for prevention of renal disease and 

limitation of metabolic worsening related to renin-

angiotensin system (RAS) blockers 

– these are first choice for people unless they are of African or 

Caribbean family origin, who respond less well to RAS blockers; or 

women who may become pregnant (adverse foetal effects) 
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Lipid Modification – CG181 
Q3 
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Identifying high risk  
NICE CG181, July 2014 

• Use QRISK2 for those people with type 2 diabetes.  

• This is a change from previous guidance which 

recommended UKPDS. 

• Do not use QRISK2 for people with type 1 diabetes. 

Because of high CVD risk, all adults with type 1 diabetes 

should be considered for statin therapy. 

• Do not use a risk assessment tool to assess CVD risk in 

people with an eGFR <60 ml/min/1.73 m2 and/or 

albuminuria. It is known that these people already have 

high risk of CVD. 
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Blood testing and when to refer 
NICE CG181, July 2014 

• Estimate risk from TC and HDL-cholesterol. The best estimate 

of risk and treatment effect is from non-HDL cholesterol. That 

is, TC minus HDL-cholesterol. 

• Before starting therapy for primary prevention take at least one 

further test for a full lipid profile, including TC, HDL-

cholesterol, and triglycerides.  

• The use of fasting samples is no longer necessary (unless 

initial triglyceride levels are >10 mmol/L). 

• Specialist assessment should be arranged if TC is >9.0 

mmol/L or non-HDL cholesterol is >7.5 mmol/L. 

• Refer for urgent specialist review if triglycerides are >20 

mmol/L. If triglycerides are >10 mmol/L after several 

measurements, also consider referral. 
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When to start statins 
NICE CG181, July 2014 

• Offer atorvastatin 20 mg daily for primary prevention in those with 
>10% 10-year risk of CVD, including in those with type 2 diabetes 
and ‘significant’ CKD.  

• Consider atorvastatin 20mg daily in people aged >85 years taking into 
account informed patient preference, comorbidities, polypharmacy, 
general frailty, and life expectancy.  

• Measure TC and HDL-cholesterol after 3 months of treatment. 
Aim for a 40% reduction in non-HDL cholesterol.  

• Consider increasing the dose up to 80 mg atorvastatin daily, if a 
40% reduction is not achieved and the person is judged to be at 
higher risk because of co-morbidities (e.g. T2DM), risk score, or 
clinical judgement.  

• For secondary prevention start treatment with atorvastatin 80 mg 
daily. Use a lower dose if there is a potential for drug interactions, 
high risk of adverse effects, or patient preference. 
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Interventions not advised or offered 
NICE CG181, July 2014 

• Do not offer fibrates routinely in any patient group. The 
previous NICE guidance was to offer fibrates in type 2 
diabetes with high triglycerides, or statin intolerance. 

• Do not offer nicotinic acid (niacin) to prevent CVD. 

• Do not offer bile sequestrants (anion exchange resins) 
to prevent CVD. 

• Do not offer omega-3 fatty acid compounds to prevent 
CVD. These may have a role in specialist management, for 
example in hypertriglyceridaemia. This is a change from 
previous guidance which suggested a place for this 
treatment following myocardial infarction. 

• The place of ezetimibe is covered in separate guidance  
(‘primary hypercholesterolaemia’). 

31 



Antiplatelet therapy – NG28 
Q4 
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Antiplatelet therapy 
NG28: Recommendations 1.5.1–1.5.2 

• Do not offer antiplatelet therapy (aspirin or clopidogrel) 

for adults with T2DM without cardiovascular disease 

• For guidance on the primary and secondary prevention 

of cardiovascular disease in adults with T2DM, see the 

NICE guidelines on  

– Cardiovascular disease: risk assessment and reduction, 

including lipid modification (CG181) 

– Myocardial infarction: cardiac rehabilitation and prevention of 

further MI (CG172) 
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Antiplatelet drugs 
NG28: Full guideline p 83–97  

• 3 RCTs (n=7,281), median follow-up 3.7–5 years 

– All used aspirin alone compared with placebo 

• GDG was confident that aspirin would not be of sufficient 

benefit for the majority of patients with T2DM who had not 

previously experienced a cardiovascular event 

– Increased risk of harm (including bleeding), uncertainty around 

reduction in risk of cardiovascular events 

• No evidence on other drugs, so GDG assumed they would 

have similar benefits and harms 

• Important to use antiplatelet drugs appropriately in 

secondary prevention 
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Prevention of Progression of Arterial Disease and 

Diabetes (POPADAD) Trial 

Belch J, et al. BMJ 2008;337:a1840  
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Glycaemic control 
Q5:  HBA1c targets 
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HbA1c Targets 
NG28, December 2015 

• In adults with type 2 diabetes, 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 

 

• Involve adults with type 2 diabetes in decisions about their 

individual HbA1c target. Encourage them to achieve the 

target and maintain it unless any resulting adverse effects 

(including hypoglycaemia), or their efforts to achieve their 

target, impair their quality of life. 
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HbA1c targets  
NG28: Recommendations 1.6.7–1.6.8 

• For adults whose T2DM is managed by lifestyle and diet, 

or by lifestyle and diet combined with a single drug 

– Support the person to aim for an HbA1c level of 48 mmol/mol 

(6.5%)  

– Support people on a drug associated with hypoglycaemia to aim 

for an HbA1c level of 53 mmol/mol (7.0%)  

• If HbA1c levels are not adequately controlled by a single 

drug and rise to 58 mmol/mol (7.5%) or higher: 

– reinforce advice about diet, lifestyle and adherence to drug 

treatment and 

– support the person to aim for an HbA1c level of 53 mmol/mol 

(7.0%) and 

– intensify drug treatment 

39 



40 

HbA1c targets  
NG28: Recommendation 1.6.9 

• Consider relaxing the target HbA1c level on a 

case-by-case basis, with particular consideration for 

people who are older or frail, in people 

– who are unlikely to achieve longer-term risk-reduction benefits, for 

example, people with a reduced life expectancy 

– for whom tight blood glucose control poses a high risk of the 

consequences of hypoglycaemia, for example, people who are at 

risk of falling, people who have impaired awareness of 

hypoglycaemia, and people who drive or operate machinery as 

part of their job 

– for whom intensive management would not be appropriate, for 

example, people with significant comorbidities 
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Summary: intensive vs conventional targets  
NG28: Table 29: full guideline p127–8  

Outcome Number 

of RCTs 

Relative risk     

(95% CI) 

GRADE 

quality 

All-cause mortality 16 0.98 (0.88 to 1.09) High 

Cardiovascular mortality 14 1.15 (0.98 to 1.35) Moderate 

Macrovascular complications 8 0.98 (0.74 to 1.30) Low 

Non-fatal MI 9 0.92 (0.78 to 1.09) High 

Congestive heart failure 8 0.82 (0.62 to 1.08) Moderate 

Non-fatal stroke 8 1.06 (0.80 to 1.41) Moderate 

Amputation of lower extremity 7 0.73 (0.42 to 1.25) Moderate 
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Summary: intensive vs conventional targets 
NG28: Table 29: full guideline p127–8  

Outcome Number 

of RCTs 

Relative risk     

(95% CI) 

GRADE 

quality 

Microvascular complications 3 0.75 (0.61 to 0.92) Moderate 

Nephropathy  7 0.64 (0.32 to 1.29) Low 

End-stage renal disease 4 0.94 (0.47 to 1.89) Low 

Retinopathy 5 0.79 (0.56 to 1.11) Low 

Hypoglycaemia 

Severe hypoglycaemia 13 2.23 (1.22 to 4.08) Moderate 

Mild hypoglycaemia 12 1.85 (1.53 to 2.25) Moderate 
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Should intensive or conventional targets be used 

to guide treatment?  
NG28: Full guideline p 137 

Evidence to recommendations: GDG’s conclusions 

• Lack of consistency in the definition of intensive and 

conventional targets  

• Tentative evidence to suggest that intensive target levels 

may be beneficial in improving risks associated with 

mortality, macrovascular and microvascular complications 

compared with conventional target levels 

• Intensive target levels are associated with increased risk 

of hypoglycaemia compared with conventional target 

levels 
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Should intensive or conventional targets be used 

to guide treatment?  
NG28: Full guideline p 137 

Evidence to recommendations: GDG’s conclusions  

• Statistically non-significant trend for increased risk of 

cardiovascular mortality and non-fatal stroke with 

intensive treatment compared with conventional 

strategies; findings are uncertain 

• The GDG agreed overall that there was evidence to 

support the setting of target values, but considered it 

important to ensure that a person’s risk of hypoglycaemia 

is evaluated when setting appropriate target levels  
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 Vertical error bars show 95%CIs, horizontal bars show HbA1c range. Red circle = 

reference decile. *Truncated at lower quartile. †Truncated at upper quartile 

Metformin plus sulphonylurea Insulin-based therapy 

 Adjusted hazard ratios for all-cause mortality by HbA1c deciles in people 

given metformin plus sulphonylurea (A) and insulin-based therapy (B) 

Blood glucose lowering: not too little, not too much 
 Currie CJ, et al. Lancet 2010;375:481–9 
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Self-monitoring of blood 

glucose 
Q7 
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Self-monitoring 
NG28, December 2015 

• Do not routinely offer self-monitoring of blood 

glucose levels for adults with type 2 diabetes 

unless: 

• the person is on insulin or 

• there is evidence of hypoglycaemic episodes or 

• the person is on oral medication that may increase their 

risk of hypoglycaemia while driving or operating 

machinery or 

• the person is pregnant, or is planning to become 

pregnant. 
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Self-monitoring of blood glucose  
NG28: Recommendations 1.6.14–1.6.16 

• Consider short-term self-monitoring of blood glucose levels 

in adults with T2DM (and review treatment as necessary): 

– when starting treatment with oral or intravenous corticosteroids or  

– to confirm suspected hypoglycaemia  

• Be aware that adults with T2DM who have acute 

intercurrent illness are at risk of worsening hyperglycaemia. 

Review treatment as necessary 

• If adults with T2DM are self-monitoring their blood glucose 

levels, carry out a structured assessment at least annually  

– See the guideline for recommendations on what this assessment 

should include 
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Self-monitoring of blood glucose (SMBG) (1) 
Full guideline p 159  

• Meta-analysis of 17 trials showed a small, clinically 

unimportant reduction in HbA1c levels with SMBG 

compared to no SMBG at up to 1 year  

• No clinically important reduction in HbA1c levels in 

subgroup analyses based on  

– existing treatment (diet alone or combined with oral antidiabetic 

and/or insulin medicines) 

– type of SMBG (standard or enhanced) 

– overall prescribed frequency of SMBG testing (less than once a 

day, 1 to 2 times a day or more than twice a day) 

• The quality of the evidence was low 
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Self-monitoring of blood glucose (SMBG) (2) 
NG28: Full guideline p 165  

• GDG considered the following points:  

– Overall, the evidence showed a small reduction in HbA1c levels 

that was not clinically important 

– There was uncertainty around whether self-monitoring was cost 

effective, but the GDG considered that it was unlikely to be at the 

magnitude of HbA1c changes reported 

– Some medications have been shown to increase the risk of 

hypoglycaemia 

• GDG agreed that self-monitoring would not be of 

sufficient benefit for most people  

– See exception groups in the recommendations 

– Note DVLA guidance 
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HTA report on self-monitoring – harm? 
Clar C, et al. HTA 2010; Vol. 14: No. 12 

• Identified 30 RCTs, although few of high quality 

• Concluded that evidence suggests SMBG is of limited clinical 

effectiveness in improving glycaemic control in people with type 

2 diabetes on oral agents, or diet alone, and is therefore unlikely 

to be cost-effective 

• SMBG may lead to improved glycaemic control only in the context 

of appropriate education – both for patients and healthcare 

professionals – on how to respond to the data, in terms of lifestyle 

and treatment adjustment 

• SMBG may be more effective if patients are able to self-adjust 

drug treatment 

• Further research is required on the type of education and 

feedback that are most helpful, characteristics of patients 

benefiting most from SMBG, optimal timing and frequency of 

SMBG, and the circumstances under which SMBG causes 

anxiety and/or depression. 
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Driving 
Q8 
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Self-monitoring of blood glucose  
NG28: Recommendations 1.6.12–1.6.13 

• Take the DVLA guide to the current medical standards of 

fitness to drive into account when offering self monitoring 

of blood glucose levels for adults with T2DM 

• Do not routinely offer self-monitoring of blood glucose 

levels for adults with T2DM unless: 

– the person is on insulin or 

– there is evidence of hypoglycaemic episodes or 

– the person is on oral medication that may increase their risk of 

hypoglycaemia while driving or operating machinery or 

– the person is pregnant, or is planning to become pregnant (see the 

NICE guideline on diabetes in pregnancy, NG3) 
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Self-monitoring of blood glucose (1) 
DVLA: www.gov.uk/government/publications/assessing-fitness-to-drive-

a-guide-for-medical-professionals (updated 18 April 2016) 

• Group 1 licences (car, motorcycle); diabetes managed by 

tablets which carry a risk of inducing hypoglycaemia: 

SU and glinides: May drive and need not notify DVLA 

provided: 

– No more than 1 episode of severe hypoglycaemia in the last 12 

months 

– Is under regular review 

– ‘It may be appropriate to monitor blood glucose depending on 

clinical factors including frequency of driving and/or duration of 

driving, in which case monitoring should be carried out at times 

relevant to driving.’ 

– Different (more stringent) requirements for Group 2 licences 

(lorry, bus)  - and must notify DVLA 
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Self-monitoring of blood glucose (2) 
DVLA: www.gov.uk/government/publications/assessing-fitness-to-drive-

a-guide-for-medical-professionals (updated 18 April 2016) 

• Managed by other medication, including non-insulin 

injectables (excludes SU and glinides) 

– May drive and need not notify the DVLA, provided the 

requirements set out in Appendix D (refers to 

hypoglycaemia, eye, circulation or sensation problems 

etc.) are met and the driver is under regular medical 

review.  

– May drive but must notify the DVLA if clinical 

information indicates the agency may need to 

undertake medical enquiries. 

See the whole document for all the relevant information 
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Self-monitoring of blood glucose (3) 
DVLA: www.gov.uk/government/publications/assessing-fitness-to-drive-

a-guide-for-medical-professionals (updated 18 April 2016) 

Insulin-treated: Group 1 car and motorcycle:  

(Group 2 more stringent and requires recording of SMBG) 

• 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). 

• See the whole document for all the relevant information 
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Q9: GLP-1 mimetic drugs 

Exenatide, liraglutide, lixisenatide▼ and dulaglutide▼  
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How do they work? 
CKS: Diabetes – type 2. http://cks.nice.org.uk/diabetes-type-2 

 

• Exenatide, liraglutide, and lixisenatide bind to, and 

activate, the GLP-1 (glucagon-like peptide-1) receptor to 

increase insulin secretion, suppress glucagon secretion, 

and slow gastric emptying.  
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Place of GLP-1 mimetics 
NG28, December 2015 

• If triple therapy with metformin and other oral drugs is not 

effective, not tolerated or contraindicated, consider 

combination therapy with metformin, a sulfonylurea and 

a GLP-1 mimetic, where: 

• BMI of 35 kg/m2 or higher (adjust accordingly for people 

from black, Asian and other minority ethnic groups) and 

specific psychological or other medical problems 

associated with obesity, or 

• Have a BMI lower than 35 kg/m2 and:  

• insulin therapy would have significant occupational implications, 

or 

• weight loss would benefit other significant obesity-related 

comorbidities 
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Place of GLP-1 mimetics 
NG28, December 2015 

• Only continue GLP-1 mimetic therapy if a 

beneficial metabolic response (a reduction of at 

least 11 mmol/mol [1.0%] in HbA1c and a 

weight loss of at least 3% of initial body 

weight in 6 months) 

• Only offer a GLP-1 mimetic in combination with 

insulin with specialist care advice and ongoing 

support from a consultant-led multidisciplinary team 
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What are the adverse effects? 
CKS: Diabetes – type 2. http://cks.nice.org.uk/diabetes-type-2 

• Gastrointestinal adverse effects are common with exenatide and 

liraglutide.  

• Nausea is usually dose-dependent and gradually decreases after a 

couple of months. 

 

• Pancreatitis: there have been reports of necrotising and 

haemorrhagic pancreatitis associated with exenatide, some of which 

were fatal. 

• Advise people taking exenatide or liraglutide to seek urgent 

medical advice if severe and persistent abdominal pain develops, 

with or without nausea and vomiting, as this may be suggestive of 

pancreatitis. 

• If pancreatitis is suspected, stop treatment with exenatide or 

liraglutide. If pancreatitis is confirmed, do not restart exenatide or 

liraglutide. 
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Exenatide and pancreatitis 
Drug Safety Update Vol 2, Issue 8, March 2009 
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What are other adverse effects? 
CKS: Diabetes – type 2. http://cks.nice.org.uk/diabetes-type-2 

• Hypoglycaemia: evidence from clinical trials and clinical experience 

suggests that there is no increased risk of hypoglycaemia when 

exenatide is added to metformin plus a glitazone, but there is an 

increased risk of hypoglycaemia when exenatide is added to 

metformin plus a sulfonylurea. 

• Consider reducing the dose of the sulfonylurea when exenatide or 

liraglutide is started. 

 

• Rapid weight loss (more than 1.5 kg each week) has been reported 

in people being treated with exenatide. Weight loss at this rate has 

been associated with harmful consequences such as cholelithiasis. 
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What evidence is there? 
Shyangdan DS, et al. Cochrane Database of Systematic Reviews 2011,  

Issue 10. Art. No.: CD006423. 

17 RCTs, 6,899 patients. Mostly 26 week studies. 

• “Glucagon-like peptide analogs caused more weight loss than any of 

the comparison treatments.  

• However, more nausea and other gastrointestinal effects such as 

diarrhoea or vomiting were seen, though these tended to wear off and 

were not seen in all participants.  

• There was slightly more hypoglycaemia with glucagon-like analogues 

than with placebo, but generally less than with other anti-diabetic 

treatments. The incidence of hypoglycaemia occurred more frequently 

in participants taking concomitant sulphonylurea.  

• The studies were not long enough to assess long-term side effects. 

None of the studies investigated mortality or morbidity.” 

64 



Liraglutide as a weight loss drug? 
• Two RCTs of the use of liraglutide to aid weight loss were 

recently published as part of the SCALE programme of 

research  

• In one study the drug was used in overweight or obese people with 

type-2 diabetes mellitus. [Davies MJ, et al. JAMA 2015;314:687-

699] 

• In the other study the subjects were overweight or obese but not 

diabetic. [Pi-Sunyer X, et al.N Engl J Med 2015;373:11-22] 

 

• Both studies showed that liraglutide at a dose of 3.0mg 

daily resulted an average 4 to 6kg additional weight 

loss at 56 weeks compared with placebo 
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Liraglutide as a weight loss drug? 

• Liraglutide as the product Saxenda▼® has now 

been approved by the European Medicines 

Agency (EMA) for weight loss in doses up to 

3.0mg daily.  

    [Victoza® = for T2DM] 

 

• Marketing is anticipated ‘shortly’. There may be 

pressure to prescribe this given the relative 

paucity of other weight loss drugs 
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‘Antidiabetic’ drug  

treatment algorithm 
Q9 
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NG28, Treatment Algorithm 



Metformin and eGFR 
NG28 (see also Chowdhury T and Yaqoob M.  Using metformin in presence of 

renal disease.  BMJ 2015;h1758 doi: 10.1136/bmj.h1758) 

 

• Review the dose of metformin if the eGFR is below 

45ml/minute/1.73m  

• Stop metformin if the eGFR is below 30ml/minute/1.73m 

• Prescribe metformin with caution for those at risk of a 

sudden deterioration in kidney function and those at risk 

of eGFR falling below 45ml/minute/1.73m 

• Advise patients to stop metformin during periods of acute 

illness (e.g. infections or GI upset) where renal function 

may acutely deteriorate and restart when recovered 
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NG28, Treatment Algorithm 



Simplified blood glucose lowering pathway 
See the guideline algorithm for definitive guidance 

71 

Lifestyle interventions 

Initial drug therapy 
Metformin 

First intensification 
Metformin + 1 of DPP-4i, 

pioglitazone, SU or SGLT-2i 

Second intensification 
• Metformin + SU + DPP-4i or pioglitazone or 
• Metformin + SGLT-2i + SU or pioglitazone or 
• Insulin-based treatment or 
• Metformin + SU + GLP-1 mimetic (in 

specified circumstances) 

Initial drug therapy  
1 of DPP-4i, pioglitazone, SU 

(or repaglinide) 

First intensification 
2 of DPP-4i, pioglitazone, SU 

Second intensification 
Insulin-based treatment 

Metformin 

contraindicated 

Metformin not 

tolerated 

DPP-4i, dipeptidyl peptidase 4 

inhibitor; GLP-1 mimetic, glucagon 

like peptide 1 mimetic; SGLT-2i, 

sodium–glucose cotransporter 2 

inhibitor; SU, sulfonylurea 



An important issue 
SGLT2-Inhibitors 
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The ‘gliflozins – SGLT2 

Inhibitors  

Canagliflozin▼, dapagliflozin▼, and empagliflozin▼ 
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How do SGLT2 inhibitors work? 
BNF, October 2015 
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Oral drugs 

which 

reversibly 

inhibit 

sodium-

glucose co-

transporter 2 

(SGLT2) in 

the renal 

proximal 

convoluted 

tubule to 

reduce 

glucose 

reabsorption 

and increase 

urinary 

glucose 

excretion.  

‘gliflozin 



NICE technology appraisal(s) guidance on  

SGLT-2 inhibitors (at first intensification) 
TA288, TA315, TA336 

• Canagliflozin, dapagliflozin or empagliflozin in 

dual therapy with metformin are recommended as 

options for treating T2DM, only if: 

– a sulfonylurea is contraindicated or not tolerated or 

– the person is at significant risk of hypoglycaemia or its 

consequences 

• See the technology appraisals for full guidance 
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NICE technology appraisal(s) guidance on  

SGLT-2 inhibitors (at second intensification) 
TA288, TA315, TA336 

• Dapagliflozin in a triple therapy regimen in combination 

with metformin and a sulfonylurea is not recommended for 

treating type 2 diabetes, except as part of a clinical trial* 

• Canagliflozin or empagliflozin in a triple therapy regimen 

are recommended as options for treating type 2 diabetes 

in combination with: 

– metformin and a sulfonylurea or 

– metformin and a thiazolidinedione (pioglitazone) 

 

*The role of dapagliflozin in triple therapy will be reassessed by NICE in 

a partial update of TA288 (expected January 2017) 
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Benefits attributed to SGLT2 inhibitors 
Chatterjee S and Davies D. Prescriber 2015;26(10):15-21 

Clar C et al. BMJ Open 2012;2:e001007  

• Reduce HbA1c by 11-22mmol/mol (1-2%) 

• Decrease renal threshold for excretion of glucose 

from ~10mmol/L (~14mmol/L in people with 

T2DM) to 5mmol/L 

• Weight loss of 1-2%/1-5kg – attributed to urine 

calorie loss, changes in body fat composition 

• Lower blood pressure 

• Lower TGs, but LDL-cholesterol increases 

• Awaiting long term outcome trials… 
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What are the adverse effects of  

SGLT2 Inhibitors? See SmPCs 

• Little risk of hypoglycaemia unless combined with 

sulfonylurea or insulin 

• Don’t work very well if eGFR <60ml/min/1.73m2 (Shouldn’t 

start any if eGFR <60, but OK to continue cana or empa if eGFR falls, until 

<45) 

• Genital candidiasis (vaginal/balanitis) a common side 

effect 

• Urinary tract infections common 

• Volume depletion (hypotension, hypovolaemia, 

dehydration) may be an issue in sick people – care with 

hydration and use of diuretics 

• Diabetic ketoacidosis has become a concern 

• (Fracture risk – emerging issue – FDA warning) 
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SGLT2 inhibitors: updated advice on the risk of 

diabetic ketoacidosis, MHRA, DSU – 18 April 2016 

• The risk of DKA must be considered in the event of non-specific symptoms 

such as nausea, vomiting, anorexia, abdominal pain, excessive thirst, 

difficulty breathing, confusion, unusual fatigue or sleepiness.  

• Prescribers should inform patients of signs and symptoms of metabolic 

acidosis and advise them to seek immediate medical advice if they develop 

such signs and symptoms. 

• In patients where DKA is suspected or diagnosed, treatment with SGLT2 

inhibitors should be discontinued immediately. 

• Restarting SGLT2 inhibitor treatment in patients who previously developed 

DKA while on SGLT2 inhibitor treatment is not recommended unless another 

clear precipitating factor is identified and resolved. 

• Treatment should be interrupted in patients who are hospitalised for major 

surgical procedures or acute serious medical illnesses. In both cases, 

treatment with SGLT2 inhibitors may be restarted once the patient’s condition 

has stabilised. 
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The EMPA-REG OUTCOME 

Study - empagliflozin 
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EMPA-REG OUTCOME Study 
Zinman B et al. NEJM Sept. 2015 (online) 

• 7,020 patients with T2DM, BMI ≤45 kg/m2, HbA1c 7–10% 

and established CVD – 46% MI, 23% stroke, 20% PVD 

• Background glucose-lowering therapy was unchanged 

(48% on insulin), participants were randomised to 

empagliflozin 10mg or 25mg, or placebo once daily 

• Average age 63, 72% male, average BMI 31 

• Patients were ‘well treated’ for CV disease/risk – 80% on 

lipid drugs, 83% aspirin, 81% ACEI/ARB  

• Median duration of treatment 3.1 years 
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HbA1c – ITT 
 Slide from EMPA-REG OUTCOME Investigators  
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Weight - ITT  
 Slide from EMPA-REG OUTCOME Investigators 
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Systolic blood pressure - ITT  
 Slide from EMPA-REG OUTCOME Investigators 
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Hard outcome data 
Zinman B et al. NEJM Sept. 2015 (online) 

 

• Primary composite outcome (death from cardiovascular 

causes, non-fatal MI, or nonfatal stroke) 

• 490 events in 4687 participants in the empagliflozin 

group (10.5%) vs. 282 events in 2333 placebo-treated 

participants (12.1%); hazard ratio 0.86 (0.74 to 0.99); p 

< 0.001 for non-inferiority and p = 0.04 for superiority 
• Death from any cause: 5.7% (269/4687) vs. 8.3% (194/2333); HR 0.68 

(0.57 to 0.82); p < 0.001 

• Death from cardiovascular causes: 3.7% (172/4687) vs. 5.9% 

(137/2333); HR 0.62 (0.49 to 0.77); p < 0.001 

• Hospitalisation for heart failure: 2.7% (126/4687) vs. 4.1% 

(95/2333); HR 0.65 (0.50 to 0.85); p = 0.002 
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All-cause mortality 
Slide from EMPA-REG OUTCOME Investigators 
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EMPA-REG OUTCOME: So what? 
 

• These findings were unexpected! 

• Main effect is on reducing CV death and HF (fluid load?) 

• Empagliflozin, as used in this trial, for 3 years in 1,000 
patients with type 2 diabetes at high CV risk:  
• 25 lives saved (82 vs. 57 deaths) 

• 22 fewer CV deaths (59 vs. 37) 

• 14 fewer hospitalisations for heart failure (42 vs. 28) 

• 53 additional genital infections (22 vs. 75) 

• Similar NNTs to simvastatin in 4S (NNT 30 5.4 years), or 
ACEIs in CVD – ‘practice changing’? 

• Main restriction in use is eGFR and infections 

• Is this a class effect?  

• Needs careful digestion before changing practice (NB▼) 
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Rethinking the appraisal and approval of 

drugs for T2DM 
Naci H, et al. BMJ 2015;351:h5260  

 

“By accepting glucose lowering as the primary 

yardstick by which to evaluate the effectiveness of 

new drugs for diabetes, regulators send the wrong 

signal to decision makers in health systems.  

It is wrong to imply to clinicians and patients that 

any drug that successfully lowers glucose levels 

will also achieve meaningful reductions in risk of 

patient relevant microvascular and macrovascular 

outcomes.” 
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Shared Decision Making 

in T2DM 
Andy Hutchinson 
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NICE patient decision aid for type 2 diabetes 
www.nice.org.uk/guidance/ng28/resources 

• Intended for use in adults with T2DM at first intensification 

• Supports decision-making about: 

– Optimal individualised target HbA1c level 

– Taking a second medicine for blood glucose control 

• Contains information about: 

– Advantages and disadvantages of blood glucose control 

– Factors that will affect the choice of target HbA1c level 

– Medicines recommended as options at first intensification 

(includes metformin) 

• A user guide explaining how the decision aid was 

produced (including the sources of information) is also 

available 
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www.nice.org.uk/ng28 
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NICE patient decision aid for type 2 diabetes 
www.nice.org.uk/guidance/ng28/resources 
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NICE patient decision aid for type 2 diabetes 
www.nice.org.uk/guidance/ng28/resources 
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NICE patient decision aid for type 2 diabetes 
www.nice.org.uk/guidance/ng28/resources 
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NICE patient decision aid for type 2 diabetes 
www.nice.org.uk/guidance/ng28/resources 
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NICE patient decision aid for type 2 diabetes 
www.nice.org.uk/guidance/ng28/resources 
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NICE patient decision aid for type 2 diabetes 
www.nice.org.uk/guidance/ng28/resources 
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NICE patient decision aid for type 2 diabetes 
www.nice.org.uk/guidance/ng28/resources 
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NICE patient decision aid for type 2 diabetes 
www.nice.org.uk/guidance/ng28/resources 
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NICE patient decision aid for type 2 diabetes 
www.nice.org.uk/guidance/ng28/resources 


