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What I will coverWhat I will cover

Reminder about why diabetes is the most Reminder about why diabetes is the most 
important longimportant long--term conditionterm condition
Recent controversies Recent controversies 
•• is tight is tight glycaemicglycaemic control important?control important?
•• do do glitazonesglitazones and insulin increase cardiovascular risk?and insulin increase cardiovascular risk?

•• do do sulphonylureassulphonylureas increase cardiovascular risk?increase cardiovascular risk?

Update on NICE guidelinesUpdate on NICE guidelines11::
•• type 2 diabetes: newer agents for blood glucose controltype 2 diabetes: newer agents for blood glucose control
•• case studies.case studies.
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Why is diabetes important?Why is diabetes important?

Nephropathy
Commonest cause of 

ESRF

Retinopathy
Commonest cause of 
blindness in people of 

working age

Stroke
3x increased risk

Foot problems
Commonest cause of 

amputation

Heart disease
75% of patients with 
diabetes die of CVD
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Diabetes in North East LondonDiabetes in North East London
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Diabetes in Tower HamletsDiabetes in Tower Hamlets
Current prevalence Current prevalence ––
4.4% (3.6% in London, 4.4% (3.6% in London, 
3.7% in England)3.7% in England)
~2000 undiagnosed~2000 undiagnosed
Predicted to rise by 1% in Predicted to rise by 1% in 
next 10 yearsnext 10 years
42% of Bangladeshis 42% of Bangladeshis 
>65yrs have T2D (18% of >65yrs have T2D (18% of 
Whites)Whites)
70% have another LTC 70% have another LTC 
(16% CHD, 14% (16% CHD, 14% 
depression, 53% HT)depression, 53% HT)
~20% of in~20% of in--patients have patients have 
diabetesdiabetes

Direct costs ~Direct costs ~££14.3million14.3million
Indirect costs ~Indirect costs ~££46million46million
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What we already knowWhat we already know

Treat diabetes as a cardiovascular disease:Treat diabetes as a cardiovascular disease:
•• risk of CVD in a person with diabetes is similar to a risk of CVD in a person with diabetes is similar to a 

person without diabetes with known CVDperson without diabetes with known CVD
Certain groups are at high risk:Certain groups are at high risk:
•• South Asian/AfroSouth Asian/Afro--Caribbean Caribbean 
•• previous gestational DM, obese, family history, known previous gestational DM, obese, family history, known 

impaired fasting glucose/impaired glucose toleranceimpaired fasting glucose/impaired glucose tolerance
Presence of Presence of microvascularmicrovascular complications complications 
increases risk of CVDincreases risk of CVD
Diabetes costs ~9% of NHS budget; major cost Diabetes costs ~9% of NHS budget; major cost 
is treatment of complications.is treatment of complications.
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NICENICE11: therapy to prevent : therapy to prevent 
complicationscomplications

Smoking cessationSmoking cessation
Blood pressure:Blood pressure:
•• aim for 140/80 mmHg (130/80 mmHg if CVD or renal disease)aim for 140/80 mmHg (130/80 mmHg if CVD or renal disease)
•• first line: ACEI, calcium channel blockers (often >2)first line: ACEI, calcium channel blockers (often >2)

Cholesterol:Cholesterol:
•• all patients with diabetes >40 years, or with diabetes <40 yearsall patients with diabetes >40 years, or with diabetes <40 years + 1 + 1 

risk factor: risk factor: statinstatin
•• aim for total cholesterol <4.0 aim for total cholesterol <4.0 mmol/lmmol/l

Aspirin:Aspirin:
•• all patients with diabetes >50 years if BP <145/90 mmHgall patients with diabetes >50 years if BP <145/90 mmHg
•• BUT BUT –– recent evidence suggests no benefit in primary recent evidence suggests no benefit in primary 

preventionprevention
Screening:Screening:
•• eyes: yearly digital retinal photographeyes: yearly digital retinal photograph
•• feet: yearly checkfeet: yearly check
•• kidneys: yearly albumin/kidneys: yearly albumin/creatininecreatinine ratio and ratio and eGFReGFR measurements.measurements.
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GlycaemicGlycaemic controlcontrol——is it important?is it important?
UKPDS results of tight glycaemic control

Myocardial
infarction
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UKPDS followUKPDS follow--up studyup study

UKPDS 80UKPDS 80
•• 3277 patients at 103277 patients at 10--year followyear follow--upup
•• overall:overall:

risk reduction for myocardial infarction (15%, p=0.01) risk reduction for myocardial infarction (15%, p=0.01) 
death from any cause (13%, p=0.007) death from any cause (13%, p=0.007) 

•• metforminmetformin group:group:
risk reduction for myocardial infarction (33%, p=0.005)risk reduction for myocardial infarction (33%, p=0.005)
death from any cause (27%, p=0.002).death from any cause (27%, p=0.002).



1111

VADT: negative trialVADT: negative trial

VADTVADT11

•• 1791 patients, 5.61791 patients, 5.6--year followyear follow--upup
•• HbAHbA1c1c: 8.4% : 8.4% vsvs 6.9%6.9%
•• overall:overall:

no significant difference in no significant difference in macrovascularmacrovascular or or 
microvascularmicrovascular complicationscomplications
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GlycaemicGlycaemic targetstargets

Is lower better?Is lower better?
•• perhaps not: perhaps not: 

ACCORDACCORD11

tight control group: HbAtight control group: HbA1c 1c <6.0% <6.0% vsvs less tight control less tight control 
group: HbAgroup: HbA1c1c 7.0%7.0%––7.9%7.9%
tight control group: 257 deaths tight control group: 257 deaths vsvs less tight control less tight control 
group: 203 deaths (relative risk increased by 22%)group: 203 deaths (relative risk increased by 22%)
deaths appeared to be more CVD eventsdeaths appeared to be more CVD events
?induced by hypoglycaemia (dead?induced by hypoglycaemia (dead--inin--bed syndrome).bed syndrome).
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MetaMeta--analysisanalysis

Lancet 2009; 373Lancet 2009; 373
•• 5 prospective randomised studies5 prospective randomised studies

33040 patients, 7834 events (163000 person 33040 patients, 7834 events (163000 person 
years years f.uf.u.).)
Intensive Intensive –– HbA1c 6.6HbA1c 6.6--7.0% 7.0% 
Conventional Conventional –– HbA1c 7.3HbA1c 7.3--8.4%8.4%
17% RR in non17% RR in non--fatal MIfatal MI
15% RR in CHD15% RR in CHD
No effect on all cause mortalityNo effect on all cause mortality
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What is the bottom line?What is the bottom line?
GlycaemicGlycaemic control early in type 2 diabetes is control early in type 2 diabetes is 
probably important (aim for HbAprobably important (aim for HbA1c1c <7.0% early)<7.0% early)

Later (5Later (5––10 years), it is less important and more 10 years), it is less important and more 
risky (aim for HbArisky (aim for HbA1c1c <7.5% later)<7.5% later)

NICE suggests individualised targetsNICE suggests individualised targets11::
•• target for an 80target for an 80--yearyear--old lady with type 2 diabetes and old lady with type 2 diabetes and 

dementia might be very different to that of a 40dementia might be very different to that of a 40--yearyear--
old man with type 2 diabetes and a family history of old man with type 2 diabetes and a family history of 
CHDCHD

•• ‘‘target level for an individual may be above the general target level for an individual may be above the general 
target of 6.5% and should be negotiated with the target of 6.5% and should be negotiated with the 
patientpatient’’..
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Therapy for hyperglycaemiaTherapy for hyperglycaemia

1.1. MetforminMetformin
2.2. SulphonylureaSulphonylurea
3.3. PioglitazonePioglitazone
4.4. InsulinInsulin
5.5. DPPDPP--4 inhibitor4 inhibitor
6.6. GLPGLP--1 analogue1 analogue
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Reminder about Reminder about metforminmetformin

Mortality benefit in obese type 2 diabetesMortality benefit in obese type 2 diabetes
Start slow and titrateStart slow and titrate——after mealsafter meals
If not tolerated, If not tolerated, metforminmetformin MR is an optionMR is an option
Stop at Stop at eGFReGFR of 30 ml/min/1.73 mof 30 ml/min/1.73 m22 (consider (consider 
reducing at 40 ml/min/1.73 mreducing at 40 ml/min/1.73 m22))
Beneficial in heart failureBeneficial in heart failure
Continue when commencing insulinContinue when commencing insulin
Continue in women who get pregnantContinue in women who get pregnant
Can be used in gestational diabetes mellitus.Can be used in gestational diabetes mellitus.



1717

GlitazonesGlitazones

Advantages:Advantages:
•• oraloral
•• once dailyonce daily
•• generally well toleratedgenerally well tolerated
•• HbAHbA1c1c reduction 1%reduction 1%––1.5% (takes 21.5% (takes 2--3 months)3 months)
•• infrequent hypoglycaemiainfrequent hypoglycaemia

Disadvantages:Disadvantages:
•• heart failure/oedemaheart failure/oedema
•• LFT monitoring (but may be of benefit in NASH)LFT monitoring (but may be of benefit in NASH)
•• risk of fractures in postrisk of fractures in post--menopausal womenmenopausal women
•• body weight gain.body weight gain.
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Do Do glitazonesglitazones cause CVD?cause CVD?

Probably not:Probably not:
•• metameta--analysis of small analysis of small RCTsRCTs was not powered for CVD; was not powered for CVD; 

showed a 43% increased risk of myocardial infarction showed a 43% increased risk of myocardial infarction 
with with rosiglitazonerosiglitazone vsvs placeboplacebo11

•• analysis of the RECORD study showed no increased analysis of the RECORD study showed no increased 
CVD, CVD, but no evidence of reduction in CVDbut no evidence of reduction in CVD

PROPRO--active:active:
•• 5238 patients with type 2 diabetes and 5238 patients with type 2 diabetes and macrovascularmacrovascular

diseasedisease
•• 33--year followyear follow--upup
•• 16% risk reduction in all16% risk reduction in all--cause mortality, nonfatal cause mortality, nonfatal 

myocardial infarction, or stroke.myocardial infarction, or stroke.
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When should you use When should you use pioglitazonepioglitazone??
NICENICE11 suggests:suggests:
•• 22ndnd line with line with metforminmetformin if concern over if concern over hypoglycaemiahypoglycaemia with with 

sulphonylureasulphonylurea, or , or sulphonylureasulphonylurea is not toleratedis not tolerated
•• 22ndnd line with line with sulphonylureasulphonylurea if if metforminmetformin not toleratednot tolerated
•• 33rdrd line with line with metforminmetformin and and sulphonylureasulphonylurea

Continue if HbAContinue if HbA1c1c reduces by 0.7% in six reduces by 0.7% in six 
monthsmonths
Use with insulin if high dose insulin therapy is Use with insulin if high dose insulin therapy is 
needed, or previously had good response to a needed, or previously had good response to a 
glitazoneglitazone
PioglitazonePioglitazone may be preferable to DPPmay be preferable to DPP--4:4:
•• for people who are likely to be insensitive to insulin (e.g. for people who are likely to be insensitive to insulin (e.g. 

patients with higher BMI, features of metabolic syndrome)patients with higher BMI, features of metabolic syndrome)
•• DPPDPP--4 contra4 contra--indicatedindicated
•• poor response or intolerant to DPPpoor response or intolerant to DPP--4.4.
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Do Do sulphonylureassulphonylureas cause CVD?cause CVD?

New concerns:New concerns:
•• GP database: 91,355 patients with diabetesGP database: 91,355 patients with diabetes
•• Compared to Compared to metforminmetformin, , sulphonylureasulphonylurea prescription led prescription led 

to 24to 24--61% increase risk in all cause mortality61% increase risk in all cause mortality
•• ((PioglitazonePioglitazone led to lower risk of death compared to led to lower risk of death compared to 

metforminmetformin))

Previous studies:Previous studies:
•• UDGP (1980s) UDGP (1980s) –– increased deaths in SU treatedincreased deaths in SU treated
•• UKPDS (1998) UKPDS (1998) –– unexplained slight increased risk of unexplained slight increased risk of 

death in MF + SU treateddeath in MF + SU treated
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InsulinInsulin

Advantages:Advantages:
•• good good glycaemicglycaemic controlcontrol
•• generally well toleratedgenerally well tolerated
•• HbAHbA1c1c reduction 1%reduction 1%––3%3%

Disadvantages:Disadvantages:
•• injection (needs considerable nursing input)injection (needs considerable nursing input)
•• blood glucose monitoringblood glucose monitoring
•• hypoglycaemiahypoglycaemia
•• body weight gain.body weight gain.
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InsulinInsulin

Any benefit of analogue over intermediate?Any benefit of analogue over intermediate?
•• no convincing evidenceno convincing evidence
•• NICENICE11 suggests NPH first linesuggests NPH first line
•• analogues for patients who:analogues for patients who:

require assistance to give injectionsrequire assistance to give injections
have recurrent hypoglycaemiahave recurrent hypoglycaemia
would need twicewould need twice--daily NPH insulindaily NPH insulin
cannot use device for NPH insulin (?availability)cannot use device for NPH insulin (?availability)

TwiceTwice--daily premix if HbAdaily premix if HbA1c1c >9.0%>9.0%
Better results when started early (HbABetter results when started early (HbA1c1c ~7.5%)~7.5%)
Continue Continue metforminmetformin——less body weight gain and less body weight gain and 
less insulin requirementless insulin requirement
Consider with a Consider with a glitazoneglitazone if high dose insulin if high dose insulin 
required.required.
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What is GLPWhat is GLP--1?1?
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• A hormone produced from 
the L-cells of the small 
intestine

• Produced when you eat

• Stimulates insulin release 
from the pancreas

• Helps increase size and 
number of beta cells

• Reduces appetite

• Is reduced in diabetes.

The incretin effect Key observations

GLP-1=glucagon-like peptide-1; IR=immediate release
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Gila Monster Gila Monster ((HelodermaHeloderma
suspectumsuspectum))
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GLPGLP--1 analogue 1 analogue 
TwiceTwice--daily injection.daily injection.

ExendinExendin--4 (4 (ExenatideExenatide))



2626

Does it work?Does it work?

3030--week trials:week trials:
•• In addition to tablets:In addition to tablets:

HbAHbA1c1c reduction of ~1%reduction of ~1%
2.5 kg body weight loss2.5 kg body weight loss

Around 1000 people treated for 4 years:Around 1000 people treated for 4 years:
•• sustained reduction in HbAsustained reduction in HbA1c1c of 1.1%of 1.1%
•• continued body weight loss of ~4.5 kg.continued body weight loss of ~4.5 kg.
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ExenatideExenatide vsvs insulin insulin glargineglargine

Patients with poor diabetes control on Patients with poor diabetes control on gliclazidegliclazide
and and metforminmetformin
Treated with either:Treated with either:
•• exenatideexenatide
•• titrated insulin titrated insulin glargineglargine ((LantusLantus))

~1% reduction in HbA~1% reduction in HbA1c1c in both groups:in both groups:
•• glargineglargine——body weight gain 1.8 kgbody weight gain 1.8 kg
•• exenatideexenatide——body weight loss 2.3 kg.body weight loss 2.3 kg.
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Side effectsSide effects
NauseaNausea——40%40%
??PancreatitisPancreatitis

LiraglutideLiraglutide

Once dailyOnce daily
One study suggests greater One study suggests greater 
efficacy than efficacy than exenatideexenatide
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Where do GLPWhere do GLP--1 analogues fit in?1 analogues fit in?

BMI=body mass index; HbA1c=glycated haemoglobin A1c
1. National Institute for Health and Clinical Excellence. Type 2 diabetes newer agents. Clinical guideline. London: NICE, May 
2009

NICENICE11 -- consider adding to consider adding to metforminmetformin and and 
sulphonylureasulphonylurea if:if:
•• BMI >35BMI >35
•• BMI <35 in whom insulin would have occupational BMI <35 in whom insulin would have occupational 

implications, or weight loss may aid coimplications, or weight loss may aid co--morbidities (e.g. morbidities (e.g. 
sleep apnoeasleep apnoea

Continue if HbAContinue if HbA1c1c reduces by 1%. reduces by 1%. 
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GliptinsGliptins

DPPDPP--4 inhibitors:4 inhibitors:
•• DPPDPP--4 is the enzyme that breaks down GLP4 is the enzyme that breaks down GLP--11
•• DPPDPP--4 inhibition leads to increased levels of GLP4 inhibition leads to increased levels of GLP--11

•• SitagliptinSitagliptin
•• VildagliptinVildagliptin
•• SaxagliptinSaxagliptin
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Do they work?Do they work?

Regulatory studiesRegulatory studies——5252--week administration week administration 
appears to result in 0.8% reduction in HbAappears to result in 0.8% reduction in HbA1c1c

No weight changeNo weight change

BetaBeta--cell function improvescell function improves
Very well toleratedVery well tolerated——no major side effects.no major side effects.
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Where do Where do gliptinsgliptins fit in?fit in?

NICE:NICE:
•• 22ndnd line with line with metforminmetformin if concern over if concern over hypoglycaemiahypoglycaemia

with with sulphonylureasulphonylurea, or , or sulphonylureasulphonylurea is not toleratedis not tolerated
•• 22ndnd line with line with sulphonylureasulphonylurea if if metforminmetformin is not toleratedis not tolerated
•• 33rdrd line with line with metforminmetformin and and sulphonylureasulphonylurea

? Third line instead of ? Third line instead of pioglitazonepioglitazone in patients in patients 
who are obesewho are obese

Larger studies required for these drugs to be Larger studies required for these drugs to be 
widely used.widely used.
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NICE 2009NICE 200911——glucose loweringglucose lowering
HbA1c >6.5% after lifestyle

metformin

HbA1c >6.5%

+ sulphonylurea

HbA1c >7.5%

+ glitazone or gliptin or insulin

HbA1c >7.5%

HbA1c >7.5%

insulin + metformin + sulphonylurea

Intensify insulin or add glitazone

•Consider sulphonylurea if not: overweight, metformin
contraindicated, not tolerated

•Slow tritration of metformin

•Care with dose of metformin of eGFR <45, stop if <30.

•Consider glinide if erratic lifestyle

•Once-daily sulphonylurea if concordance problematic

•Glitazone or DPP-4 here if hypoglycaemia a problem, or 
metformin not tolerated.

•Consider exenatide if: BMI >35, psychological/physical 
problems from weight gain, would otherwise be starting 
glitazone or insulin, continue >6 months if HbA1c drop 
>1%, weight loss >5%.

•Consider pioglitazone + insulin if high dose insulin 
ineffective

•Warn re: oedema.

HbA1c=glycated haemoglobin A1c; eGFR-estimated glomerular filtration rate; DPP-4=dipeptidyl peptidase-4; 1. National Institute for Health 
and Clinical Excellence. Type 2 diabetes newer agents. Clinical guideline. London: NICE, May 2009.
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Case studiesCase studies

A 56A 56--yearyear--old South Asian man with type 2 diabetes but old South Asian man with type 2 diabetes but 
no complications has an HbAno complications has an HbA1c1c of 8.5% on maximal dose of 8.5% on maximal dose 
of of metforminmetformin and and sulphonylureasulphonylurea
BMI is 26.6kg/mBMI is 26.6kg/m22; waist circumference is 104 cm; waist circumference is 104 cm
Other risk factors are well controlledOther risk factors are well controlled
Diet is reasonableDiet is reasonable

What would you suggest as the next therapeutic option?What would you suggest as the next therapeutic option?
•• InsulinInsulin
•• PioglitazonePioglitazone
•• GliptinGliptin
•• ExenatideExenatide
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Case studiesCase studies
A 58 year old AfroA 58 year old Afro--Caribbean man attends annual review. Caribbean man attends annual review. 
He takes He takes metforminmetformin 1 g 1 g bdbd and and rosiglitazonerosiglitazone 4mg 4mg bdbd, , 
simvastatinsimvastatin 20mg 20mg odod, , lisinoprillisinopril 10mg 10mg odod
He has the following clinical findings:He has the following clinical findings:

•• BP BP 140/75 mmHg140/75 mmHg
•• BMI BMI 26 kg/m26 kg/m22

•• total cholesterol total cholesterol 4.3 4.3 mmol/lmmol/l
•• HbAHbA1c1c (4.8%(4.8%--6.4%)6.4%) 8.7%8.7%
•• creatininecreatinine 145 (145 (eGFReGFR 56 ml/min/1.73m56 ml/min/1.73m22))
•• albumin/albumin/creatininecreatinine ratio (<3.0) ratio (<3.0) 25.125.1
•• smokersmoker 5 cigarettes/day5 cigarettes/day

How would you manage this man?How would you manage this man?
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Case studiesCase studies
A 47A 47--yearyear--old White Caucasian lady attends your surgery old White Caucasian lady attends your surgery 
with symptoms of painful peripheral neuropathy. She is on with symptoms of painful peripheral neuropathy. She is on 
NovomixNovomix 30 insulin 7830 insulin 78µµ am and 68am and 68µµ pm, with pm, with metforminmetformin 1g 1g 
bdbd, , simvastatinsimvastatin 40mg 40mg odod, , ramiprilramipril 10mg 10mg odod
She has the following clinical findings:She has the following clinical findings:

•• BP BP 130/75 mmHg130/75 mmHg
•• BMI BMI 26 kg/m26 kg/m22

•• total cholesterol total cholesterol 4.0 4.0 mmol/lmmol/l
•• HbAHbA1c1c (4.8%(4.8%--6.4%)6.4%) 9.6%9.6%
•• creatininecreatinine 74 (74 (eGFReGFR 86 ml/min/1.73m86 ml/min/1.73m22))
•• albumin/albumin/creatininecreatinine ratio (<3.0) ratio (<3.0) 3.43.4
•• smokersmoker 5 cigarettes/day5 cigarettes/day

How would you manage this lady?How would you manage this lady?
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Take home messagesTake home messages
Diabetes is getting commonerDiabetes is getting commoner
•• the most important longthe most important long--term condition!term condition!

Cardiovascular risk reduction is mandatoryCardiovascular risk reduction is mandatory
•• BP <140/80 mmHg, total cholesterol <4.0 BP <140/80 mmHg, total cholesterol <4.0 mmol/lmmol/l, aspirin, , aspirin, 

smoking cessationsmoking cessation
•• HbAHbA1c1c <6.5% (individualised)<6.5% (individualised)

MetforminMetformin should be given to all patients with type 2 diabetes should be given to all patients with type 2 diabetes 
unless it is not tolerated or contraindicatedunless it is not tolerated or contraindicated

Tight Tight glycaemicglycaemic control is probably important early in the control is probably important early in the 
conditioncondition

A number of new treatments for glycaemia offer different A number of new treatments for glycaemia offer different 
therapeutic options in type 2 diabetes.therapeutic options in type 2 diabetes.


