
The National Institute for Health and Clinical Excellence (NICE)
guideline on the management of type 2 diabetes, prepared by the
Royal College of Physicians (RCP),1 was the subject of a confer-
ence at the College in June 2008. This report highlights some
themes of that meeting, concentrating on where aspects of car-
diovascular risk management differ from non-diabetic people,
on specific recommendations in regard to microvascular compli-
cations, on the guideline’s key recommendations, and on recent
aspects of blood glucose control. This review does not seek to be
comprehensive.

Blood pressure management

Lowering of blood pressure (BP) in type 2 diabetes is associated
not just with a reduction in the risk of cardiovascular disease
(CVD) but also eye and kidney microvascular complications.2 A
BP-lowering strategy is thus particularly effective and cost effec-
tive in those with diabetes and kidney, eye, or cerebrovascular
damage, with interventional thresholds and targets of 130/80
mmHg in these people and 140/80 mmHg in all others. The
strategy should include lifestyle advice, medications if lifestyle
advice does not achieve targets, and monitoring every one or
two months, with intensification of therapy if not to target.

Notably, for type 2 diabetes, there is no general threshold
below which BP lowering ceases to be beneficial3; accordingly
lower BP if easily attained without side effects is desirable.

Overall, the best evidence for prevention of renal disease and
retinopathy is for the renin–angiotensin system blockers (RAS
blockers).4–6 Therefore, a generic 24-hour angiotensin-converting
enzyme inhibitor (ACEI) should be used first line, with an
angiotensin-2 receptor blocker (A2RB) substituted in the event
of significant ACEI intolerance, usually a cough, but not if
hyperkalaemia or decreased renal function is the problem. In
people of Afro-Caribbean descent, either combination ACEI �
diuretic therapy or ACEI � calcium-channel blocker (CCB) is
recommended first line. A CCB would also be first-line therapy
if there is a possibility of a woman becoming pregnant.

Thiazide diuretics and CCBs are recommended as second-line
medications, though most patients will need two or more agents
to achieve targets. If BP remains above target despite triple
therapy, an alpha blocker, a beta blocker or a potassium-sparing

diuretic may be added (the last with caution if the individual is
already taking an ACEI or an A2RB).

Other aspects of cardiovascular risk protection

The Steno 2 follow-up study has demonstrated that comprehen-
sive CV risk factor treatment, including BP lowering, use of
ACEI, glucose lowering, lowering cholesterol and triglyceride,
raising high-density lipoprotein (HDL) cholesterol and the use
of aspirin, was associated with remarkable absolute reductions
in death, CV events, diabetic nephropathy and laser photocoag-
ulation when compared to conventional management.7

Numbers needed to treat over 13 years were five to eight in these
people with microalbuminuria.

Antiplatelet therapy

Antiplatelet therapy has an established role in the management
of people at high risk of CV events and thus, by extrapolation of
evidence, in people with diabetes. A post-hoc analysis of 3,866
people with diabetes within a larger study compared aspirin
with clopidogrel in the secondary prevention of CVD.8 A signif-
icant benefit of clopidogrel with a relative risk reduction of
12.4% (absolute 2.1%) was found, alongside a reduction of 37%
for re-hospitalisation for any bleeding event (p�0.031).
However, in the absence of useful health-economic analysis, the
new guideline chose to follow NICE guidance advising the use of
clopidogrel instead of aspirin only in the presence of definite
aspirin intolerance (except in the context of acute cardiovascular
events and procedures).9 The appropriate dose of aspirin to be
used in people with type 2 diabetes is unclear. Accordingly the
standard 75 mg dose is recommended for:

• those �50 years old (and BP �145/90 mmHg) 

• those �50 years of age with high CV risk (extant CVD,
microalbuminuria, metabolic syndrome, family history of
CVD, hypertension, smoking).

Cardiovascular risk assessment

Risk engines and charts based on the Framingham study under-
estimate CV risk in people with diabetes and should not be used.
Recent large studies confirm that CV risk for someone with type
2 diabetes is as high as someone without diabetes who has had a
myocardial infarction.10 Thus in determining therapy for CV
risk reduction there is a presumption of high risk without fur-
ther assessment. However in the unusual situation of an indi-
vidual not considered to be at high CV risk, the UK Prospective
Diabetes Study (UKPDS) risk engine may be used. Although not
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specifically designed for the purpose, UKPDS risk engine may
also be used for educational purposes when discussing risk of
CV complications with someone with diabetes.

Control of low-density lipoprotein cholesterol 

Given their high risk, there is a general recommendation to
start simvastatin (to 40 mg daily) in nearly everyone with type
2 diabetes �40 years old, as well as those under this age judged
as particularly CV high risk. Health economic modelling sug-
gests that simvastatin should be increased to 80 mg daily unless
total cholesterol level is below 4.0 mmol/l or low-density
lipoprotein cholesterol (LDL-C) is below 2.0 mmol/l. This 
differs, for primary prevention, to the recommendations for
non-diabetic people in the co-published NICE lipid guideline.

Also different is the recommendation to consider intensifying 
cholesterol-lowering therapy (with a more effective statin or
ezetimibe) if there is existing or newly diagnosed cardiovascular
disease or if there is increased albumin excretion rate, also to
achieve a total cholesterol level �4.0 mmol/l (assuming HDL-C
is not high) or LDL-C �2.0 mmol/l. Statins should not be used
if there is a possibility of a woman becoming pregnant, unless
the issues have been discussed.

Key recommendations

Educational interventions 

The core recommendation to offer structured education to
everyone around the time of their diagnosis echoes that of the
earlier NICE technology appraisal. However annual reinforce-
ment and review are now required. In line with the recommen-
dations of a national working party it is a requirement that the
programme should be evidence based, have a structured cur-
riculum that is theory-driven, written, evidence-based and
resource-effective. Group education programmes are the pre-
ferred option and cultural, linguistic, cognitive, and literacy
needs should be met.

Nutritional management 

As the evidence suggests that lifestyle management can have
profound effects on control of blood glucose and other CV risk
factors, nutritional advice is given some prominence even
though it is largely uncontroversial. Dietary advice should be
provided in a form sensitive to individual needs, culture and
beliefs, be sensitive to willingness to change, and cognizant of
effects on quality of life. Dietetic consultation should be pro-
vided to all newly diagnosed people and reviewed annually,
using the skills of someone with specific expertise in the field.
The advice itself in general follows that of healthy balanced
eating with encouragement of high-fibre, low glycaemic index
sources of carbohydrate and oily fish, and control of the intake
of foods containing free sugars and saturated and trans fatty
acids. For inpatients with diabetes, a meal planning system that
provides consistency in the carbohydrate content of meals is
recommended.

Self-monitoring and blood glucose targets

Self-monitoring of plasma glucose is a contentious issue, being
expensive and badly studied. It should not be seen as a stand-
alone therapeutic intervention. On the basis of some large
observational studies it is recommended that it should be gen-
erally available only in the context of a self-management pro-
gramme, with proper aims and annual assessment of utility.
Other indications include insulin or sulfonylurea therapy to
provide information on hypoglycaemia, for assessment of alter-
ations of blood glucose control resulting from changes in med-
ications or lifestyle changes, and during intercurrent illness.
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Self-monitoring may also be useful when HbA1c monitoring is
invalid because of disturbed erythrocyte turnover or abnormal
haemoglobin type. HbA1c otherwise remains the cornerstone of
clinical monitoring of blood glucose control, performed every
six months where control is stable, or every two to four months
when therapies have been changed. While the guidelines
espouse a central target of �6.5% HbA1c, this should be indi-
vidualised by agreement, and may often then be higher for
people on insulin therapy for whom hypoglycaemia is a
problem.

Glucose control interventions (Figure 1)

The recommendations as regards metformin (as usual first-line
therapy) or sulfonylurea are little changed over the prior NICE
guideline, and similar to some international guidelines. Of note
a sulfonylurea may be considered for first-line use where a rapid
response to therapy is required. Thiazolidinediones can be used
as second-line agents if hypoglycaemia on sulfonylureas is a
problem, including in respect of employment. While these
medications are generally used at or above an HbA1c of 6.5%,
insulin or thiazolidinediones are recommended once HbA1c

rises above 7.5%. This reflects evidence on the glucose-reducing
properties of insulin therapy, and the calculation that thiazo-
lidinediones only approach cost-effectiveness when compared
with the overall expense of insulin therapy. The new GLP-1
mimetic exenatide also has a limited role at this point, in those
with an obesity problem (and body mass index �35 kg/m2),
and with continuation only if response in HbA1c and body
weight.

When starting basal insulin therapy, metformin and the 
sulfonylurea should be continued (and acarbose, if used). Stop
sulfonylurea if hypoglycaemia occurs.

Consider combining pioglitazone with insulin therapy if there
was a marked glucose-lowering response to the thiazolidine-

dione previously in those on high-dose insulin therapy in whom
blood glucose is inadequately controlled. Caution the person to
discontinue pioglitazone if clinically significant fluid retention
develops.

The recommendations are to usually start insulin treatment
with human neutral protamine Hagedorn (NPH) insulin.
However a long-acting basal insulin may be considered in some
circumstances such as special risk from hypoglycaemia, and where
twice daily injection is problematic. Biphasic human insulin
(premix) may be used if HbA1c �9.0% on oral agents, and
biphasic analogues in case of hypoglycaemia with human premixes
or for people with marked post-prandial glucose excursions.

Diabetic kidney and eye damage 

Management of diabetic kidney disease

The diagnosis of diabetic kidney disease (DKD) is classically
based on increased albumin excretion rate (‘microalbumin-
uria’). However, it is recognised that significant renal impair-
ment can occur in the presence of normal albumin excretion
(Table 1). Annual estimation of albumin:creatinine ratio (ACR)
on a first-void morning urine sample is recommended, in the
absence of proteinuria/urinary tract infection (UTI), to be con-
firmed within three to four months if raised. Estimated
glomerular filtration rate (eGFR), using the four-variable
Modification of Diet in Renal Disease (MDRD) equation,
should also be calculated annually.

Other types of renal disease occur in people with diabetes;
absence of retinopathy, nephrotic-range proteinuria, haema-
turia, rapid progression, and more severe hypertension are
among the factors which should alert the diabetes team to this.

Management in all with confirmed raised ACR (�2.5 mg/mmol
for men, �3.5 mg/mmol for women) is with an ACEI
titrated to the full dose (again an A2RB if intolerance). If BP
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Table 1. The likelihood of diabetic kidney disease based on estimated glomerular filtration rate (eGFR) and degree of
albuminuria and proteinuria.

eGFR Normal ACR Microalbuminuria (men ACR

(ml/min/ (men �2.5 mg/mmol; 2.5–29.9 mg/mmol; Clinical proteinuria

1.73 m2) CKD stage women �3.5 mg/mmol) women 3.5–29.9 mg/mmol) (ACR �30 mg/mmol)

�60 1, 2 At risk of DKD T1DM: Probable DKD DKD (all types of diabetes)

T2DM: Possible DKD

30–60 3 DM � other CKD T1DM: Probable DKD DKD (all types of diabetes)

T2DM: Possible DKD

�30 4, 5 DM � other CKD Probable DKD DKD (all types of diabetes)

ACR � albumin creatinine ratio; CKD � chronic kidney disease; DKD � diabetic kidney disease; DM � diabetes mellitus; T1 � type 1; T2 � type 2. 

Stages of CKD based on the KDIGO classification13: stage 1, GFR �90 ml/min/1.73 m2 with evidence of kidney damage for �3 months; stage 2, GFR 60–89
with kidney damage for �3 months; stage 3, GFR 30–59, stage 4 GFR 15–29, stage 5 GFR �15 ml/min/1.73 m2 all with GFR �60 for �3 months � kidney
damage. Kidney damage: haematuria, microalbuminuria, proteinuria, structural renal abnormalities on imaging, or biopsy-proven chronic glomerulonephritis.
Table adapted from Professor Rudy Bilous, with permission.
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is �130/80 mmHg it should be treated to below that level.
Again, informed discussion prior to commencing ACEI is
essential in women with a possibility of becoming pregnant.

Referral criteria for specialist renal care would include sus-
picion of non-diabetic kidney disease, a decline in eGFR of
�15% during the first two months of RAS blockade, progres-
sive fall in eGFR once below 30 ml/min/1.73 m2, and problem-
atic BP control.

Prevention of diabetic eye damage

At diagnosis, almost 30% of people with diabetes have back-
ground retinopathy which increases as the duration of dia-
betes increases.11 The National Screening Programme for
Diabetic Retinopathy is a quality-assured retinal screening
programme that recommends an annual assessment of visual
acuity and digital retinal photography with mydriasis by
trained staff at, or around the time of, diagnosis and then
structured eye surveillance annually (or earlier review or
referral to an ophthalmologist if indicated).12 Furthermore,
links with ophthalmology services and with clinical care are
essential to ensure that the findings of retinal screening are
made available to both the specialist and the generalist
looking after the patient.

Conclusion

The new guidelines provide a welcome update to those pub-
lished in 2002. The emphasis on discussion and agreement with
the individual person with diabetes is also welcome, as is that on
structured programmes for education, and clarification of the
role of self-monitoring. Differences in blood pressure and blood
lipid management from those who do not have diabetes are sig-
nificant. The update in 2009 on new glucose-lowering therapies
will add to the changes espoused in the current guideline to
clinical practice.

Disclaimer

The views expressed in this article are those of the authors, and do not
seek in any way to represent those of the guideline development
group, NICE or the RCP.
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Fig 1. Algorithm for the management of blood glucose control in people with type 2 diabetes. BMI � body mass index. Adapted
from Reference 1.
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