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Introduction

The first major outcome study in patients with type 2 
diabetes was the United Kingdom Prospective Diabetes 
Study (UKPDS).1 This demonstrated that better 
glycaemic control reduced microvascular complications,1 
but failed to demonstrate an effect of glycaemic 
control on cardiovascular (CV) mortality,1 although 
metformin was found to reduce mortality and the rate 
of cardiovascular events in obese patients.2 The Steno-2 
study showed that an approach that targets multiple risk 
markers has many benefits.3 Therefore, HbA1c should 
be lowered in patients with type 2 diabetes primarily to 
reduce microvascular risk, but also to lower CV risk as 
part of a multi-risk factor reduction approach.

In the UK the quality and outcomes framework (QOF) 
uses an HbA1c level of 7.5% as a threshold for payment.4 
This has been interpreted by a lot of clinicians as a set 
target. However, most international bodies, such as the 
International Diabetes Federation and NICE, have 
opted for a lower target of 6.5%.5, 6

Type 2 diabetes in context

Consider 100 people with a fasting sugar level of  
6.5 mmol/l—none have diabetes. Now imagine another 
100 people with a fasting sugar level of 7.5 mmol/l—all 
have diabetes. Assuming equal blood pressure (BP), 
weight, and lipids, what is the difference between these 
cohorts? Their CV risks are essentially identical, but their 
risks of microvascular disease (retinopathy in particular)7 
are different. This is because the relationship between 
blood glucose and cardiovascular disease is linear—there 
is no cut off value, unlike for microvascular risk, which 
increases rapidly after a fasting level of 7.0 mmol/l. 

Therefore, it is important that we see type 2 diabetes 
for what it really is—a cardiovascular disease, with 
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Your patient is a 50-year-old man with type 2 diabetes. 
He is currently on metformin and sulphonylurea but 
is not adequately controlled, with an HbA1c of 7.8%. 

He is obese, with a body mass index (BMI) of 33 kg/m2 
and he has metabolic syndrome.  His BMI currently 

excludes exenatide use.

Dr Mark Savage discusses the treatment and management 
of this patient, and the evidence for the different 
pharmacological options
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those who have a long life, or an early diagnosis, being 
at risk of microvascular complications. It is the so-called 
type 2 diabetic phenotype of central obesity, abnormal 
lipid profile, and high BP that is associated with 
cardiovascular risk—whether or not diabetes is present. 
Seen together, this combination of abnormalities has 
been termed ‘the metabolic syndrome’.8 This patient is 
relatively young, so you should be getting his HbA1c as 
low as practicable and if possible to 6.5% to reduce the 
risk of retinopathy. This lowering of HbA1c will also 
contribute to his CV risk reduction.3 

A recent study looking into the benefits of lowering 
HbA1c to levels below 6.0% was stopped early because of 
excessive deaths in the lower HbA1c group.9 Analysis as 
to why this occurred is still on-going, but it would seem 
prudent not to lower HbA1c to lower than 6.5% for the 
present.

If one wants to reduce CV risk effectively and cheaply 
it is wise to treat hyperlipidaemia and hypertension 
aggressively.10, 11 With regard to glycaemic agents, this 
patient is already on metformin as this is the only 
traditional oral antiglycaemic with evidence to support 
its use as a CV-risk reducing agent.2 The launch of the 
thiazolidinediones (glitazones)—pioglitazone and 
rosiglitazone—gave hope that this might change, as these 
agents address many of the factors associated with the 
metabolic syndrome: reducing BP,12 improving the lipid 
profile (pioglitazone in particular),13–15 and reducing 
microalbuminuria.16 Hopefully, the glitazones will 
reduce CV risk at the same time as treating high glucose 
levels.

NICE recommendations for glycaemic control

Lifestyle and patient education must not be ignored. A 
good dietary and exercise history should be taken. Any 
patient who drinks large volumes of fizzy drinks or fresh 
orange juice each day should be advised to stop this habit. 
Walking a small dog for 50 m does not count as exercise, 
unless it makes the person breathless. The patient being 
discussed should be enrolled into a local educational 
programme,6 such as Xpert®17 or DESMOND®.18 

Each patient should have an individualised target 
for HbA1c (a level of 7.8% is almost always too high). 

Like the patient in question, most will end up taking 
metformin and a sulphonylurea, which will work for 
a time. However, control almost always worsens1 and 
a new treatment strategy is required. According to 
NICE the treatment depends on the individual patient: 
if they are severely obese (BMI >35 kg/m2) exenatide 
may be considered; otherwise the choice boils down 
to insulin or glitazones, one of which should be added 
to the sulphonylurea/metformin combination already 
being taken. Glitazones are preferred if the metabolic 
syndrome is present,6 as in this case, but which glitazone?

Rosiglitazone and pioglitazone

This patient is already on metformin and a 
sulphonylurea. The next stage of therapy for poor 
glycaemic control would be the addition of another 
agent to these drugs. Rosiglitazone and pioglitazone 
are both effective glucose-lowering agents and have 
positive effects on the metabolic syndrome.13,19,20 The 
manufacturers have undertaken studies with hard 
endpoints to show whether these agents have effects on 
mortality and serious CV events. The first study to be 
published—PROactive—showed significant benefits 
with pioglitazone with respect to death, myocardial 
infarction, and stroke;21 the RECORD study on 
rosiglitazone will probably be published in 2010. 

Much has been written on the conclusions of the 
PROactive study, particularly as the use of statins was 
relatively low (reflecting prescribing habits at the time 
of enrollment) and because those who took pioglitazone 
had higher rates of heart failure (the incidence of 
which was 1.6% higher with pioglitazone than with 
placebo).15,21 No excessive deaths due to heart failure 
were recorded. Rosiglitazone use is also associated with 
increased prevalence of heart failure22 and the pragmatic 
advice is to be aware of heart failure as a contraindication 
when either glitazone is used. 

The debate about which glitazone to use took another 
twist in 2007, when a meta-analysis by Nissen and 
Wolski suggested a surprising increased incidence 
of ischaemic cardiac events in patients who had 
taken rosiglitazone.23 A subsequent meta-analysis of 
pioglitazone studies suggested an opposite (beneficial) 
effect for pioglitazone on ischaemic heart disease.24 
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These papers led the European Medicines Agency to 
issue a warning on the use of rosiglitazone in patients 
with ischaemic heart disease.25 However, interim results 
from RECORD on the effects of rosiglitazone in people 
with ischaemic heart disease showed no significant effect 
on this condition.26

Newer agents

As far as this patient is concerned, it should be noted 
that the discussion has revolved around agents that 
are commonly available, used often, and have been 
assessed by NICE. The use of the gliptins (sitagliptin 
and vildagliptin) is also being considered by NICE in 
an updated version of its guidance on type 2 diabetes.6 
While these agents seem to be more weight-neutral, or 
indeed help weight loss, and are, therefore, attractive to 
the diabetes community, there is no guarantee that the 
use of these agents will be endorsed.

Conclusion

This patient has both poor glycaemic control and the 
metabolic syndrome. He is taking two established agents 
to treat the glycaemia, yet requires more therapy. The 
choice presently revolves around the addition of insulin 
or a glitazone. Heart failure (which this patient does 
not have) would be a contraindication for a glitazone; 
certain lifestyles or occupations would be relative 
contraindications for insulin (e.g. heavy goods vehicle 
driver). The presence of the metabolic syndrome in this 
patient is a factor in favour of using a glitazone. 

There is little to choose between rosiglitazone and 
pioglitazone in this patient. However, there is presently 
more evidence in favour of pioglitazone and, moreover, 
it has a licence for use with insulin, which may need to 
be added at a later date. My general approach is to use 
pioglitazone in appropriate patients with the metabolic 
syndrome who are not reaching their glycaemic target, 
such as the patient discussed here, while leaving those 
patients on rosiglitazone if they are already doing well on it. 

Summary

To summarise the evidence for the management of this 
patient, I would:

enrol the patient in a patient education programme•	
aim to treat multiple risk factors •	
set individualised targets for HbA•	 1c and BP based on 
the NICE guidance
choose between insulin and a glitazone to improve •	
glycaemic control 
select a glitazone as metabolic syndrome is present •	
(most likely pioglitazone, as there is more evidence for 
benefit with this agent).

References

UK Prospective Diabetes Study (UKPDS) Group. Intensive 1.	
blood-glucose control with sulphonylureas or insulin compared 
with conventional treatment and risk of complications in patients 
with type 2 diabetes (UKPDS 33). Lancet 1998; 352 (9131): 
837–853.
UK Prospective Diabetes Study (UKPDS) Group. Effect of 2.	
intensive blood-glucose control with metformin on complications 
in overweight patients with type 2 diabetes (UKPDS 34). Lancet 
1998; 352 (9131): 854–865.
Gaede P, Pedersen O. Target intervention against multiple-risk 3.	
markers to reduce cardiovascular disease in patients with type 2 
diabetes. Ann Med 2004; 36 (5): 355–366.
www.bma.org.uk/ap.nsf/Content/qof06~summclinical#	4.	
DiabetesMellitus (accessed 30 August 2008).
International Diabetes Federation. 5.	 Global Guidelines for Type 
2 Diabetes. Brussels: IDF, 2005. www.idf.org/webdata/docs/
IDF%20GGT2D.pdf (accessed 18 September 2008).
National Institute for Health and Clinical Excellence. 6.	
Type 2 diabetes: the management of type 2 diabetes. London: 
NICE, 2008. Available at: www.nice.org.uk/nicemedia/pdf/
CG66NICEGuideline.pdf (accessed 20 August 2008).
World Health Organization and International Diabetes 7.	
Federation. Definition and diagnosis of diabetes mellitus and 
intermediate hyperglycemia. Geneva: WHO, 2006. Available 
at: www.who.int/diabetes/publications/Definition%20and%20
diagnosis%20of%20diabetes_new.pdf (accessed 21 August 2008).
International Diabetes Federation. 8.	 The IDF consensus worldwide 
definition of the metabolic syndrome. Brussels: IDF, 2006. 
Available at: www.idf.org/webdata/docs/MetS_def_update2006.
pdf (accessed 21 August 2008). 
The Action to Control Cardiovascular Risk in Diabetes Study 9.	
(ACCORD). Effects of intensive glucose lowering in type 2 
diabetes. N Engl J Med 2008; 358: 2545–2559.
Collins R, Armitage J, Parish S et al. MRC/BHF Heart 10.	
Protection Study of cholesterol-lowering with simvastatin in 
5963 people with diabetes: a randomised placebo-controlled trial. 
Lancet 2003; 361 (9374): 2005–2016.
UK Prospective Diabetes Study Group. Tight blood pressure 11.	
control and risk of macrovascular and microvascular 

Patient consultation 	

Guidelines in Practice, October 2008, Vol 11 (10) eGuidelines.co.uk



Patient consultation 47implementation of NICE hypertension guidance in primary care

complications in type 2 diabetes: UKPDS 38. BMJ 1998; 317 
(7160): 703–713.
Komajda M, Curtis P, Hanefeld M et al. Effect of the addition of 12.	
rosiglitazone to metformin or sulfonylureas versus metformin/
sulfonylurea combination therapy on ambulatory blood pressure 
in people with type 2 diabetes: a randomized controlled trial (the 
RECORD study). Cardiovasc Diabetol 2008; 7: 10.
Nagashima K, Lopez C, Donovan D et al. Effects of the 13.	
PPARgamma agonist pioglitazone on lipoprotein metabolism in 
patients with type 2 diabetes mellitus. J Clin Invest 2005; 115 (5): 
1323–1332.
Derosa G, D’Angelo A, Ragonesi P et al. Metformin-pioglitazone 14.	
and metformin-rosiglitazone effects on non-conventional 
cardiovascular risk factors plasma level in type 2 diabetic patients 
with metabolic syndrome. J Clin Pharm Ther 2006; 31: 375–383.
Summary of Product Characteristics: pioglitazone.  15.	
emc.medicines.org.uk/
Bakris G, Viberti G, Weston W et al. Rosiglitazone reduces 16.	
urinary albumin excretion in type II diabetes. J Hum Hypertens 
2003; 17 (1): 7–12.
www.xpert-diabetes.org.uk/17.	
www.desmond-project.org.uk/18.	
Fonseca V, Rosenstock J, Patwardhan R, Salzman A. Effect of 19.	
metformin and rosiglitazone combination therapy in patients 
with type 2 diabetes mellitus: a randomized controlled trial. 
JAMA 2000; 283 (13): 1695–1702.
Charbonnel B, Schernthaner G, Brunetti P et al. Long-term 20.	
efficacy and tolerability of add-on pioglitazone therapy to failing 
monotherapy compared with addition of gliclazide or metformin 
in patients with type 2 diabetes. Diabetologia 2005;48: 
1093–1104.
Dormandy J, Charbonnel B, Eckland D et al. Secondary 21.	
prevention of macrovascular events in patients with type 2 
diabetes in the PROactive Study (PROspective pioglitAzone 
Clinical Trial In macroVascular Events): a randomised controlled 
trial. Lancet 2005; 366 (9493): 1279–1289.
Gerstein H, Yusuf S, Bosch J, et al. DREAM (Diabetes 22.	
REduction Assessment with ramipril and rosiglitazone 
Medication) Trial Investigators. Lancet 2006; 368 (9541): 
1096–1105.

Nissen S, Wolski K. Effect of rosiglitazone on the risk of 23.	
myocardial infarction and death from cardiovascular causes.  
N Engl J Med 2007; 356 (24): 2457–2471.
Lincoff A, Wolski K, Nicholls S, Nissen S. Pioglitazone and risk 24.	
of cardiovascular events in patients with type 2 diabetes mellitus: 
a meta-analysis of randomized trials. JAMA 2007; 298 (10): 
1180–1188. 
European Medicines Agency. 25.	 Press release: European Medicines 
Agency confirms positive benefit–risk balance for rosiglitazone and 
pioglitazone. London: EMEA, 2007. Available at: www.emea.
europa.eu/pdfs/human/press/pr/48427707en.pdf (accessed  
21 August 2008).
Home P, Pocock S, Beck-Nielsen H et al. Rosiglitazone evaluated 26.	
for cardiovascular outcomes—an interim analysis. N Engl J Med 
2007; 357 (1): 28–38.

Conflict of interest statement

Dr Mark W Savage was previously an investigator 
for the PROactive study and was a member of the 
guideline development group for the NICE guideline 
on the management of type 2 diabetes. He has received 
honoraria for educational activities and advisory board 
attendances from Takeda UK Ltd, as well as other 
pharmaceutical companies.

Patient consultation	  

Dr Mark W Savage

Consultant Physician in Pennine Acute Trust,          
North Manchester 

Committee Member of the Association of British 
Clinical Diabetologists

Professional Committee Member of Diabetes UK


