CG66 deleted text guideline and appendix

Appendix G: NICE Clinical Guideline 66
Deleted Text

There are 3 deleted text appendices for the type 2 diabetes in adults guideline. This
appendix has a summary table of all the recommendations from NICE clinical guideline 87
which have been stood down, including the text and appendices information for NICE clinical
guideline 66 (CG66), which was the first iteration of the type 2 diabetes in adults guideline.

The other 2 appendices, appendix H and | contain the write up of NICE clinical guideline 87
(CG87) [appendix H contains the full guideline and appendix | contains the appendices]
which reviewed the evidence on newer agents in the pharmacological management of type 2
diabetes.
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Table 1: Deleted recommendations from CG66 & CG87

Recommendation in 2009 guideline

Comment

Follow the recommendations in
Depression: management of depression
in primary and secondary care clinical
guideline (NICE clinical guideline 23).
[1.2.2.1]

This statement has been deleted
because this is now mentioned in the

0 &ated guidancebsection. Depression:
Depression: management of depression
in primary and secondary care clinical
guideline (NICE clinical guideline 23) has
also been updated and is now NICE
clinical guideline 90.

When setting a target glycated
haemoglobin (HbA1lc):

1 involve the person in decisions about
their individual HbA1c target level,
which may be above that of 6.5% set
for people with type 2 diabetes in
general

1 encourage the person to maintain
their individual target unless the
resulting side

9 effects (including hypoglycaemia) or
their efforts to achieve this impair
their quality

T of life offer therapy (lifestyle and
medication) to help achieve and
maintain the HbALlc target level

91 inform a person with a higher HbAlc
that any reduction in HbAlc towards
the agreed target is advantageous to
future health

1 avoid pursuing highly intensive
management to levels of less than
6.5%. [1.3.1]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Offer self-monitoring of plasma glucose
to a person newly diagnosed with type 2
diabetes only as an integral part of his or
her self-management education. Discuss
its purpose and agree how it should be
interpreted and acted upon. [1.4.1]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Self-monitoring of plasma glucose should
be available:

I tothose on insulin treatment

i tothose on oral glucose-lowering
medications to provide information on
hypoglycaemia

9 to assess changes in glucose control
resulting from medications and
lifestyle changes

This recommendation has been deleted
because this entire section has been
updated in 2015.
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i to monitor changes during
intercurrent iliness

T to ensure safety during activities,
including driving. [1.4.2]

If self-monitoring is appropriate but blood
glucose monitoring is unacceptable to
the individual, discuss the use of urine
glucose monitoring.

The recommendation has been deleted
because the guideline development
group working on the update believed it
was not supported by the evidence.

Start metformin treatment in a person
who is overweight or obese (tailoring the
assessment of body-weight-associated
risk according to ethnic group[4]) and

whose blood glucose is inadequately
controlled (see 1.3.1) by lifestyle
interventions (nutrition and exercise)
alone. [1.5.1.1]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Consider metformin as an option for first-
line glucose-lowering therapy for a
person who is not overweight. [1.5.1.2]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Continue with metformin if blood glucose
control remains or becomes inadequate
(see 1.3.1) and another oral glucose-
lowering medication (usually a
sulfonylurea) is added. [1.5.1.3]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Step up metformin therapy gradually over
weeks to minimise risk of gastrointestinal
(GI) side effects. Consider a trial of
extended-absorption metformin tablets
where Gl tolerability prevents
continuation of metformin therapy.
[1.5.1.4]

This recommendation has been deleted
because this entire section has been
updated in 2015.

The benefits of metformin therapy should
be discussed with a person with mild

to moderate liver dysfunction or cardiac
impairment so that:

9 due consideration can be given to the
cardiovascular-protective effects of
the drug

I an informed decision can be made on
whether to continue or stop the
metformin. [1.5.1.6]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Consider a sulfonylurea as an option for
first-line glucose-lowering therapy if:

9 the person is not overweight

9 the person does not tolerate
metformin (or it is contraindicated) or

i arapid response to therapy is
required because of hyperglycaemic
symptoms. [1.5.2.1]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Add a sulfonylurea as second-line
therapy when blood glucose control

This recommendation has been deleted
because this entire section has been
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remains or becomes inadequate (see
1.3.1) with metformin. [1.5.2.2]

updated in 2015.

Continue with a sulfonylurea if blood
glucose control remains or becomes
inadequate (see 1.3.1) and another oral
glucose-lowering medication is added.
[1.5.2.3]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Prescribe a sulfonylurea with a low
acquisition cost (but not glibenclamide)
when an insulin secretagogue is
indicated (see 1.5.2.1 and 1.5.2.2).
[1.5.2.4]

This recommendation has been deleted
because this entire section has been
updated in 2015.

When drug concordance is a problem,
offer a once-daily, long-acting
sulfonylurea. [1.5.2.5]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Educate a person being treated with an
insulin secretagogue, particularly if
renally impaired, about the risk of
hypoglycaemia. [1.5.2.6]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Consider offering a rapid-acting insulin
secretagogue to a person with an erratic
lifestyle. [1.5.3.1]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Consider acarbose for a person unable
to use other oral glucose-lowering
medications. [1.5.4.1]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Consider adding a DPP-4 inhibitor
(sitagliptin, vildagliptin) instead of a
sulfonylurea as second-line therapy to
first-line metformin when control of blood
glucose remains or becomes inadequate
(HbAl1c O 6.5%, or o
agreed with the individual) if:

9 the person is at significant risk of
hypoglycaemia or its consequences
(for example, older people and
people in certain jobs [for example,
those working at heights or with
heavy machinery] or people in certain
social circumstances [for example,
those living alone]), or

1 the person does not tolerate a
sulfonylurea or a sulfonylurea is
contraindicated. [1.6.1.1]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Consider adding a DPP-4 inhibitor
(sitagliptin, vildagliptin) as second-line
therapy to first-line sulfonylurea
monotherapy when control of blood
glucose remains or becomes inadequate
(HbAl1c O 6.5%, or o
agreed with the individual) if:

9 the person does not tolerate
metformin, or metformin is

This recommendation has been deleted
because this entire section has been
updated in 2015.
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contraindicated. [1.6.1.2]

Consider adding sitagliptin[5] as third-line
therapy to first-line metformin and a
second-line sulfonylurea when control of
blood glucose remains or becomes

i nadequate (HbAlc
higher level agreed with the individual)
and insulin is unacceptable or
inappropriate[6]. [1.6.1.3]

o

This recommendation has been deleted
because this entire section has been
updated in 2015.

Only continue DPP-4 inhibitor therapy
(sitagliptin, vildagliptin) if the person has
had a beneficial metabolic response (a
reduction of at least 0.5 percentage
points in HbAlc in 6 months). [1.6.1.4]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Discuss the potential benefits and risks of
treatment with a DPP-4 inhibitor
(sitagliptin, vildagliptin) with the person to
enable them to make an informed
decision.

A DPP-4 inhibitor (sitagliptin, vildagliptin)

may be preferable to a thiazolidinedione

(pioglitazone) if:

1 further weight gain would cause or
exacerbate significant problems
associated with a high body weight,
or

1 athiazolidinedione (pioglitazone) is
contraindicated, or

1 the person has previously had a poor
response to, or did not tolerate, a
thiazolidinedione (pioglitazone).

There may be some people for whom
either a DPP-4 inhibitor (sitagliptin,
vildagliptin) or a thiazolidinedione
(pioglitazone) may be suitable and, in this
case, the choice of treatment should be
based on patient preference. [1.6.1.5]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Consider adding a thiazolidinedione
(pioglitazone) instead of a sulfonylurea
as second-line therapy to first-line
metformin when control of blood glucose
remains or becomes inadequate (HbAlc
O 6.5%, or levdldgeeadwithi
the individual) if:

1 the person is at significant risk of
hypoglycaemia or its consequences
(for example, older people and
people in certain jobs [for example,
those working at heights or with
heavy machinery] or people in certain
social circumstances [for example,
those living alone]), or

I aperson does not tolerate a

This recommendation has been deleted
because this entire section has been
updated in 2015.
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sulfonylurea or a sulfonylurea is
contraindicated.

[1.6.2.1]

Consider adding a thiazolidinedione
(pioglitazone) as second-line therapy to
first-line sulfonylurea monotherapy when
control of blood glucose remains or
becomes inadequate
other higher level agreed with the
individual) if:

1 the person does not tolerate

metformin or metformin is
contraindicated. [1.6.2.2]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Consider adding a thiazolidinedione
(pioglitazone) as third-line therapy to
firstline metformin and a second-line
sulfonylurea when control of blood
glucose remains or becomes inadequate
(HbAl1c O 7.5%, or o
agreed with the individual) and insulin is
unacceptable or inappropriate[7].

[1.6.2.3]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Do not commence or continue a
thiazolidinedione (pioglitazone) in people
who have heart failure, or who are at
higher risk of fracture. [1.6.2.4]

This recommendation has been deleted
because this entire section has been
updated in 2015.

When selecting a thiazolidinedione
(pioglitazone), take into account up-to-
date advice from the relevant regulatory
bodies (the European Medicines Agency
and the Medicines and Healthcare
products Regulatory Agency), cost,
safety and prescribing issues (see
1.6.2.8). [1.6.2.5]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Only continue thiazolidinedione therapy
(pioglitazone) if the person has had a
beneficial metabolic response (a
reduction of at least 0.5 percentage
points in HbAlc in 6 months). [1.6.2.6]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Consider combining pioglitazone with
insulin therapy[6] for a person:

1 who has previously had a marked
glucose-lowering response to
thiazolidinedione therapy
(pioglitazone), or

1 who is on high-dose insulin therapy
and whose blood glucose is
inadequately controlled. [1.6.2.7]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Discuss the potential benefits and risks of
treatment with a thiazolidinedione
(pioglitazone) with the person to enable
them to make an informed decision. A

This recommendation has been deleted
because this entire section has been
updated in 2015.
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thiazolidinedione (pioglitazone) may be

preferable to a DPP-4 inhibitor

(sitagliptin, vildagliptin) if:

9 the person has marked insulin
insensitivity, or

1 a DPP-4 inhibitor (sitagliptin,
vildagliptin) is contraindicated, or

91 the person has previously had a poor
response to, or did not tolerate, a
DPP-4 inhibitor (sitagliptin,
vildagliptin).

There may be some people for whom

either a thiazolidinedione (pioglitazone)

or a DPP-4 inhibitor (sitagliptin,

vildagliptin) may be suitable and, in this

case, the choice of treatment should be

based on patient preference. [1.6.2.8]

Consider adding a GLP-1 mimetic
(exenatide) as third-line therapy to first-
line metformin and a second-line
sulfonylurea when control of blood
glucose remains or becomes inadequate
(HbAlcO 7.5%, or ot hei
agreed with the individual), and the

person has:

T a body mass i
kg/m? in those of European
descent (with appropriate
adjustment for other ethnic
groups) and specific
psychological or

1 medical problems associated with
high body weight, or

f aBMI < 35.0 kg/m?, and therapy
with insulin would have significant
occupational implications or
weight loss would benefit other
significant obesity-related
comorbidities. [1.6.3.1]

nde

This recommendation has been deleted
because this entire section has been
updated in 2015.

Discuss the potential benefits and risks of
treatment with a GLP-1 mimetic
(exenatide) with the person to enable
them to make an informed decision.

[1.6.3.3]

This recommendation has been deleted
because this entire section has been
updated in 2015.

When starting basal insulin therapy:

 continue with metformin and the
sulfonylurea (and acarbose, if used)

1 review the use of the sulfonylurea if
hypoglycaemia occurs. [1.7.1.1]

This recommendation has been deleted
because this entire section has been
updated in 2015.

When starting pre-mixed insulin therapy
(or mealtime plus basal insulin

This recommendation has been deleted
because this entire section has been
updated in 2015.
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regimens):
 continue with metformin

1 continue the sulfonylurea initially, but
review and discontinue if
hypoglycaemia occurs. [1.7.1.2]

Discuss the benefits and risks of insulin
therapy when control of blood glucose
remains or becomes inadequate (HbAlc
O 7.5% or other hig
the individual) with other measures. Start
insulin therapy if the person agrees.
[1.7.2.1]

This recommendation has been deleted
because this entire section has been
updated in 2015.

For a person on dual therapy who is
markedly hyperglycaemic, consider
starting insulin therapy in preference to
adding other drugs to control blood
glucose unless there is strong
justification[7] not to. [1.7.2.2]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Offer education to a person who requires
insulin about using an injection device
(usually a pen injector and cartridge or a
disposable pen) that they and/or their
carer find easy to use. [1.7.3.1]

NICE took the decision to stand down
this recommendation because the Typel
diabetes guideline undertook an updated
evidence review in this area. The
guideline development group for type 2
diabetes agreed that the management of
insulin delivery within the type 2 diabetes
population would be similar and therefore
it would be appropriate to cross refer to
the Type 1 diabetes guideline for insulin
delivery.

Appropriate local arrangements should
be in place for the disposal of sharps.

NICE took the decision to stand down
this recommendation because the Typel
diabetes guideline undertook an updated
evidence review in this area. The
guideline development group for type 2
diabetes agreed that the management of
insulin delivery within the type 2 diabetes
population would be similar and therefore
it would be appropriate to cross refer to
the Type 1 diabetes guideline for insulin
delivery.

If a person has a manual or visual
disability and requires insulin, offer a
device or adaptation that:

 takes into account his or her
individual needs

1 he or she can use successfully

NICE took the decision to stand down
this recommendation because the Typel
diabetes guideline undertook an updated
evidence review in this area. The
guideline development group for type 2
diabetes agreed that the management of
insulin delivery within the type 2 diabetes
population would be similar and therefore
it would be appropriate to cross refer to
the Type 1 diabetes guideline for insulin
delivery.

Review cardiovascular risk status
annually by assessment of
cardiovascular risk factors, including

The type 2 diabetes Guideline
Development Group (GDG) wanted to
stand down the outstanding lipids recs

National Institute for Health and Care Excellence, 2015
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features of the metabolic syndrome and
waist circumference, and change in
personal or family cardiovascular history.
[1.10.1.1]

1.10.1.1,1.10.1.4,1.10.2.1 and 1.10.2.2
but these are not directly updated by the
lipids guideline. This is because the GDG
felt these recommendations were
covered by N | C Higids guideline
(CG181) and it is advisable to have all
recommendations on lipid management
in 1 place. The type 2 diabetes GDG felt
it would be very important to cross refer
to management of lipid levels within
CG181 because management of
cardiovascular risk is an essential part of
managing type 2 diabetes.

Once a person has been started on
cholesterol-lowering therapy, assess his
or her lipid profile (together with other
modifiable risk factors and any new
diagnosis of cardiovascular disease) 1i 3
months after starting treatment, and
annually thereafter. In those not on
cholesterol-lowering therapy, reassess
cardiovascular risk annually and consider
initiating a statin (see 1.10.1.2 and
1.10.1.3). [1.10.1.4]

The type 2 diabetes GDG wanted to
stand down the outstanding lipids recs
1.10.1.1,1.10.1.4, 1.10.2.1 and 1.10.2.2
but these are not directly updated by the
lipids guideline. This is because the GDG
felt these recommendations were
covered by N | C Hidids guideline
(CG181) and it is advisable to have all
recommendations on lipid management
in 1 place. The type 2 diabetes GDG felt
it would be very important to cross refer
to management of lipid levels within
CG181 because management of
cardiovascular risk is an essential part of
managing type 2 diabetes.

If there is a history of elevated serum
triglycerides, perform a full fasting lipid
profile (including HDL cholesterol and
triglyceride estimations) when assessing
cardiovascular risk annually. [1.10.2.1]

The type 2 diabetes GDG wanted to
stand down the outstanding lipids recs
1.10.1.1,1.10.1.4,1.10.2.1 and 1.10.2.2
but these are not directly updated by the
lipids guideline. This is because the GDG
felt these recommendations were
covered by N | C Hidids guideline
(CG181) and it is advisable to have all
recommendations on lipid management
in 1 place. The type 2 diabetes GDG felt
it would be very important to cross refer
to management of lipid levels within
CG181 because management of
cardiovascular risk is an essential part of
managing type 2 diabetes.

Assess possible secondary causes of
high serum triglyceride levels, including
poor blood glucose control (others
include hypothyroidism, renal impairment
and liver inflammation, particularly from
alcohol). If a secondary cause is
identified, manage according to need.
[1.10.2.2]

The type 2 diabetes GDG wanted to
stand down the outstanding lipids recs
1.10.1.1,1.10.1.4,1.10.2.1 and 1.10.2.2
but these are not directly updated by the
lipids guideline. This is because the GDG
felt these recommendations were
covered by N | C Hidids guideline
(CG181) and it is advisable to have all
recommendations on lipid management
in 1 place. The type 2 diabetes GDG felt
it would be very important to cross refer
to management of lipid levels within

National Institute for Health and Care Excellence, 2015
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CG181 because management of
cardiovascular risk is an essential part of
managing type 2 diabetes.

Offer low-dose aspirin, 75 mg dalily, to a
person who is 50 years old or over, if

blood pressure is below 145/90
mmHg[8]. [1.11.1]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Offer low-dose aspirin, 75 mg dalily, to a
person who is under 50 years old and
has significant other cardiovascular risk
factors (features of the metabolic
syndrome, strong early family history of
cardiovascular disease, smoking,
hypertension, extant cardiovascular
disease, microalbuminuria)[8]. [1.11.2]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Clopidogrel should be used instead of
aspirin only in those with clear aspirin
intolerance (except in the context of
acute cardiovascular events and
procedures). Follow the
recommendations in 'Clopidogrel and
modified-release dipyridamole in the
prevention of occlusive vascular events'
(NICE technology appraisal guidance
90). [1.11.3]

This recommendation has been deleted
because this entire section has been
updated in 2015.

Ask all people with or without detected
nephropathy to bring in a first-pass
morning urine specimen once a year. In
the absence of proteinuria/urinary tract
infection (UTI), send this for laboratory
estimation of albumin:creatinine ratio.
Request a specimen on a subsequent
visit if UTI prevents analysis. [1.12.1]

Recommendations on chronic kidney
disease in NICE clinical guideline 87
have been updated by NICE clinical
guideline 182.

Make the measurement on a spot sample
if a first-pass sample is not provided (and
repeat on a first-pass specimen if
abnormal) or make a formal arrangement
for a first-pass specimen to be provided.
[1.12.2]

Recommendations on chronic kidney
disease in NICE clinical guideline 87
have been updated by NICE clinical
guideline 182.

Measure serum creatinine and estimate
the glomerular filtration rate (using the
method-abbreviated modification of diet
in renal disease [MDRD] four-variable
eguation) annually at the time of
albumin:creatinine ratio estimation.
[1.12.3]

Recommendations on chronic kidney
disease in NICE clinical guideline 87
have been updated by NICE clinical
guideline 182.

Repeat the test if an abnormal
albumin:creatinine ratio is obtained (in
the absence of proteinuria/UTI) at each
of the next two clinic visits but within a
maximum of 3i 4 months. Take the result
to be confirming microalbuminuria if a
further specimen (out of two more) is also
abnormal (> 2.5 mg/mmol for men, > 3.5

Recommendations on chronic kidney
disease in NICE clinical guideline 87
have been updated by NICE clinical
guideline 182.
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mg/mmol for women). [1.12.4]

Suspect renal disease other than diabetic
nephropathy and consider further
investigation or referral when the
albumin:creatinine ratio (ACR) is raised
and any of the following apply:

9 there is no significant or progressive
retinopathy

9 blood pressure is particularly high or
resistant to treatment

9 the person previously had a
documented normal ACR and
develops heavy proteinuria (ACR >
100 mg/mmol)

1 significant haematuria is present

1 the glomerular filtration rate has
worsened rapidly

1 the person is systemically ill. [1.12.5]

Recommendations on chronic kidney
disease in NICE clinical guideline 87
have been updated by NICE clinical
guideline 182.

Discuss the significance of a finding of
abnormal albumin excretion rate, and its
trend over time, with the individual
concerned. [1.12.6]

Recommendations on chronic kidney
disease in NICE clinical guideline 87
have been updated by NICE clinical
guideline 182.

Start ACE inhibitors with the usual
precautions and titrate to full dose in all
individuals with confirmed raised albumin
excretion rate (> 2.5 mg/mmol for men, >
3.5 mg/mmol for women). [1.12.7]

Recommendations on chronic kidney
disease in NICE clinical guideline 87
have been updated by NICE clinical
guideline 182.

Have an informed discussion before
starting an ACE inhibitor in a woman for
whom there is a possibility of pregnancy,
assessing the relative risks and benefits
of the use of the ACE inhibitor. [1.12.8]

Recommendations on chronic kidney
disease in NICE clinical guideline 87
have been updated by NICE clinical
guideline 182.

Substitute an angiotensin Il-receptor
antagonist for an ACE inhibitor for a
person with an abnormal
albumin:creatinine ratio if an ACE
inhibitor is poorly tolerated. [1.12.9]

Recommendations on chronic kidney
disease in NICE clinical guideline 87
have been updated by NICE clinical
guideline 182.

For a person with an abnormal
albumin:creatinine ratio, maintain blood
pressure below 130/80 mmHg. [1.12.10]

Recommendations on chronic kidney
disease in NICE clinical guideline 87
have been updated by NICE clinical
guideline 182.

Agree referral criteria for specialist renal
care between local diabetes specialists
and nephrologists.[1.12.11]

Recommendations on chronic kidney
disease in NICE clinical guideline 87
have been updated by NICE clinical
guideline 182.

For the management of foot problems
relating to type 2 diabetes, follow
recommendations in Type 2 diabetes:
prevention and management of foot
problems (NICE clinical guideline 10).
[1.14.1]

NICE clinical guideline 10 is currently
being updated and replaced. We will
cross refer to the updated guideline on
diabetic foot problems.

Make a formal enquiry annually about the

Will be deleted and will cross refer to
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development of neuropathic symptoms
causing distress.

9 Discuss the cause and prognosis
(including possible medium-term
remission) of troublesome
neuropathic symptoms, if present
(bearing in mind alternative
diagnoses).

1 Agree appropriate therapeutic options
and review understanding at each
clinical contact. [1.14.2.1]

neuropathic pain (NICE clinical guideline
173).

Be alert to the psychological
consequences of chronic, painful diabetic
neuropathy and offer psychological
support according to the needs of the

individual. [1.14.2.2]

Will be deleted and will cross refer to
neuropathic pain (NICE clinical guideline
173).

If neuropathic symptoms cannot be
controlled adequately, it may be helpful
to further discuss:

9 the reasons for the problem

M the likelihood of remission in the
medium term

9 the role of improved blood glucose
control. [1.14.2.7]

Will be deleted and will cross refer to
neuropathic pain (NICE clinical guideline
173).
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Preface

In 2007, the Centers for Disease Control and Prevention in the USA took the step, unusual
for a non-infectious disease, of classifying the increase in the incidence of diabetes as an
epidemic, their projections suggesting that the prevalence of this already common disease
will have doubled by 2050. In the UK, diabetes already affects approximately 1.9 million
adults overall, and some estimates suggest that there are an additional 0.5 million with
undiagnosed diabetes.* This makes diabetes one of the commonest of all chronic medical
conditions, and represents a huge potential problem for our health services.

Over 90% of people with diabetes have Type 2 diabetes. This is still perceived as the milder
form, and while this may be true in some respects, such as the risk of ketoacidosis, the
causation of Type 2 diabetes is more complex and the management is not necessarily
easier. Type 2 diabetes can cause severe complications, affecting the eye, the nervous
system and the kidney. The overall risk of cardiovascular disease is more than doubled, and
life expectancy is reduced by an average 7 years. In 2002, NICE published a suite of five
guidelines dealing with different aspects of the care of Type 2 diabetes. The rising
prevalence of the disease, and the range of complications which can arise, reinforce the
importance of up-to-date guidance and accordingly NICE have asked the National
Collaborating Centre for Chronic Conditions (NCC-CC) to produce this guideline,
amalgamating and updating the previously published work.

The guideline is informed by extensive literature and covers many aspects of diabetes
management, although it is not intended to be a comprehensive textbook. It covers those
topics of particular relevance to life expectancy such as control of cholesterol and lipid levels,
and management of hypertension. It deals with major complications such as renal disease.
There are also key recommendations in areas of great importance to patients such as
structured education and the monitoring of glucose levels. Naturally, there are also sections
dealing with control of blood glucose levels and the use of the various drugs available for this
purpose.

The guideline development group(GDG) have had a particularly difficult task during
development. The remit they were given was unusually large, and | have already mentioned
the vast amount of evidence which they were required to consider. They were required to
incorporate several existing NICE technology appraisals (TAs) within the guideline. In
addition, they had to contend with a major safety scare over one of the glucose lowering
agents which evolved over the course of guideline development. It is a measure of their
commitment and appetite for hard work that, despite the size of the existing task, they were
frustrated rather than relieved at not being able to include information about newer agents
such as the DPP-4 inhibitors, the first of which was licensed towards the end of the
development process (these agents will be covered at a later date in a separate, short
guideline). All at the NCC-CC are extremely grateful to the GDG for the tremendous effort
they have put into producing this guideline on schedule. The challenge now is to implement
its recommendations and to make a genuine difference to the well-being and health of those
with Type 2 diabetes.

Dr Bernard Higgins MD FRCP

Director, National Collaborating Centre for Chronic Conditions

a Department of Health. Health survey for England 2003. London: Stationary Office, 2004.

National Institute for Health and Care Excellence, 2015

13



CG66 deleted text guideline and appendix

1 Introduction
14 Background
3 The underlying disorder is usually that of a background of insulin insensitivity plus a failure of
4  pancreatic insulin secretion to compensate for this.The insulin deficiency is progressive over
5 time, such that the high glucose levels usually worsen relentlessly over a timescale of years,
6  requiring continued escalation of blood glucose lowering therapy. The worsening insulin
7  deficiency with age also means that diabetes can appear in elderly people who are quite thin.
8 In some people in middle age the condition can be difficult to distinguish from slow onset
9 Type 1 diabetes.
10 In people whose hyperglycaemia has yet to be treated, glucose metabolism may be
11  sufficiently disturbed to cause symptoms, typically of polyuria, thirst, weight loss and fatigue.
12  Diabetic coma (ketoacidosis) is uncommon in Type 2 diabetes unless exacerbating factors
13 (infection, drugs) are present, but insulin deficiency and high sugar intake can lead to a
14  related state (hyperosmolar coma).
15 Type 2 diabetes is notable for the increased cardiovascular risk that it carries. This can be
16  manifest as coronary artery disease (heart attacks, angina), peripheral artery disease (leg
17  claudication, gangrene), and carotid artery disease (strokes, dementia). Many people with
18 Type 2 diabetes have the same risk of a cardiovascular event as someone without diabetes
19 who has already had their first heart attack; people with diabetes and a previous
20 cardiovascular event are at very high risk i around 10 times the background population.
21  Accordingly management of cardiovascular risk factors plays a large part in care of people
22  with Type 2 diabetes, and is particularly cost effective.
23  Because of the problems of maintaining good blood glucose control associated with the
24 increasing insulin deficiency, the degree of hyperglycaemia occurring in some individuals is
25  sufficient to give rise to arisk of thespecif i ¢ ( 6 mi crovascul ar6) compl
26  to early death caused by cardiovascular disease these are less common than in people with
27  Type 1 diabetes, but include eye damage (sometimes blindness), kidney damage
28  (sometimes requiring dialysis or transplantation), and nerve damage (resulting in amputation,
29  painful symptoms, erectile dysfunction, and other problems).
30 This situation of multiple vascular risk factors and multiple complications leads to multiple
31 targets for reduction of risk and improvement of health in people with Type 2 diabetes. Such
32 targets for management include obesity, activity levels, plasma glucose control, blood
33  pressure control, blood lipid control, reduction of thrombogenicity, laser therapy for eye
34  damage, drug therapy to delay kidney damage, local foot care, and symptomatic treatments
35  for various types of nerve damage. As a result diabetes care is typically complex and time
36  consuming.
37  The necessary lifestyle changes, the complexities of management, and the side effects of
38 therapy, together make self-monitoring and education for people with diabetes central parts
39  of management.

1a2 Definition

41  The GDG worked to the World Health Organization (WHO) definition of diabetes, which

42  requires a degree of high plasma glucose levels sufficient to put the individual at risk of the
43  specific (microvascular) complications of diabetes. Diagnosis is not addressed in this

44  guideline. This definition was reconfirmed by the WHO in 2006, but, like earlier versions,
45  does not contain a specific definition for Type 2 diabetes.?

National Institute for Health and Care Excellence, 2015
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People are normally thought to have Type 2 diabetes if they do not have Type 1 diabetes
(rapid onset, often in childhood, insulin-dependent, ketoacidosis if neglected) or other
medical conditions or treatment suggestive of secondary diabetes. However, there can be
uncertainty in the diagnosis particularly in overweight people of younger age. A further area
of confusion is the group of disorders classified as monogenetic diabetes i formally Maturity
Onset Diabetes of the Young (MODY) i which are usually not insulin requiring but which
present in the first decades of life.

It is noted that Type 1 diabetes with onset after childhood can be confused with Type 2
diabetes. However, lower body weight, more rapid progression to insulin therapy, and
absence of features of the metabolic syndrome often give useful distinguishing clues.

Prevalence

The prevalence of diabetes in the UK is increasing as is the prevalence of obesity,
decreased physical activity, but also increased longevity after diagnosis thanks to better
cardiovascular risk protection. The current prevalence of Type 2 diabetes is unknown, and
will vary with factors such as mix of ethnic groups and degree of social deprivation.

Table 1.1 The prevalence of doctor-diagnosed diabetes (2003)°

Men (255 years) Women (255 years)
General population (%) 4.3 3.4
Black Caribbean 10.0 84
Black African 5.0 2.1
Indian 10.1 59
Pakistani 7.3 8.6
Bangladeshi 8.2 5.2
Chinese 3.8 Sk
Irish 36 23

Prevalence estimates vary from around 3.5 to 5.0%, the third edition of the International
Diabetes Federation (IDF) Atlas suggesting 4.0%, being 1.71 million in the 20- to 79-year-old
age group, of whom it is conventional to assume 85% have Type 2 diabetes.* Current
prevalence estimates are a poor pointer to future burden of diabetes due to their continuing
increase. The healthcare burden is also affected by the improved longevity of people with
diabetes with better management, which means that overall they carry a larger burden of
complications and insulin deficiency needing more complex care.

Health and resource burden

Mortality attributed to people with diabetes is suggested as 4.2% of deaths in men and 7.7%
of deaths in women in the UK. These are likely to be underestimates as deaths from vascular
events such as stroke and myocardial infarction (MI) are notorious for under-recording of the
underlying causative disease. In a population-based study in Cardiff, at a time when
population prevalence was only 2.5%, deaths in people with diabetes accounted for over
10% of the total, with around 60% attributable to diabetes.” Life years lost vary considerably
with factors such as blood glucose, blood pressure and blood lipid control, and smoking, as
well as age, and can be estimated by comparing United Kingdom Prospective Diabetes

National Institute for Health and Care Excellence, 2015
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Study (UKPDS) risk engine estimates to UK government statistical tables. Typically a 60-
year-old man, newly diagnosed and without existing arterial disease can expect to lose 81 10
years of life without proper management.

The direct cost of Type 2 diabetes to the NHS is unknown, as much is classified as
cardiovascular or renal disease. However, with prevalence estimates of 3.5i 5.0%, and
healthcare costs double those of the background population or more, estimates of 71 12% of
total NHS expenditure seem not unreasonable. The IDF Atlas notes that in industrialised
countries healthcare costs in people with diabetes tend to be double those of the background
population. This suggests a £2.8 billion attributable cost for the UK for 2007.*

National Institute for Health and Care Excellence, 2015
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Methodology

Aim

The aim of the National Collaborating Centre for Chronic Conditions (NCC-CC) is to provide
a user-friendly, clinical, evidence-based guideline for the NHS in England and Wales that:

9 offers best clinical advice for the management of Type 2 diabetes

is based on best published clinical and economic evidence, alongside expert consensus
takes into account patient choice and informed decision making

defines the major components of NHS care provision for Type 2 diabetes

details areas of uncertainty or controversy requiring further research

provides a choice of guideline versions for differing audiences.

= =4 -4 —a A

Scope

The guideline was developed in accordance with a scope, which detailed the remit of the
guideline originating from the Department of Health (DH) and specified those aspects of
Type 2 diabetes care to be included and excluded. The application of the guideline to
children has not been excluded but we were not able to specifically search for paediatric
literature due to volume of work. When health carers are applying these guidelines to
children they need to use their clinical judgement in doing so. For further assistance with
applyingethis guideline to children please refer to the British National Formulary (BNF) for
children.

Prior to the commencement of the guideline development, the scope was subjected to stake-
holder consultation in accordance with processes established by the National Institute for
Health and Clinical Excellence (NICE).1 The full scope is shown in appendix B. Available at
www.rcplondon.ac.uk/pubs/brochure.aspx?e=247

Audience

The guideline is intended for use by the following people or organisations:
all healthcare professionals

people with Type 2 diabetes and their parents and carers

patient support groups

commissioning organisations

service providers.

= =4 4 -8 A

Involvement of people with type 2 diabetes

The NCC-CC was keen to ensure the views and preferences of people with Type 2 diabetes
and their carers informed all stages of the guideline. This was achieved by:

9 having two people with Type 2 diabetes as patient representatives on the GDG

1 consulting the Patient and Public Involvement Programme (PPIP) housed within NICE
during the pre-development (scoping) and final validation stages of the guideline project

1 the inclusion of patient groups as registered stakeholders for the guideline.

National Institute for Health and Care Excellence, 2015
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Guideline limitations

The guideline has the following limitations.

9 NICE clinical guidelines usually do not cover issues of service delivery, organisation or
provision (unless specified in the remit from the DH).

T NICE is primarily concerned with health services and so recommendations are not
provided for social services and the voluntary sector. However, the guideline may address
important issues in how NHS clinicians interface with these other sectors.

1 Generally, the guideline does not cover rare, complex, complicated or unusual conditions.

1 Where a meta-analysis was available, generally the individual papers contained within
were not appraised.

9 Itis not possible in the development of a clinical guideline to complete an extensive
systematic literature review of all pharmacological toxicity, although NICE expect their
guidelines to be read alongside the summaries of product characteristics (SPCs).

Other work relevant to the guideline

The guideline will update the following NICE technology appraisals (TAs) but only in relation
to Type 2 diabetes:

T 6Gui dance on the use of glitazones for the t
appraisal guidance no. 63 (2003)

T 6Guidance on teeduecsaei ofh patdieedst for di abetesd
appraisal guidance no. 60 (2003)

T 6Gui dance on -acting insuls analogles forathe ¢reatment of diabetes i
insulin glargine6, NIidaice noe58 (R002)l ogy appr ai sal

Related NICE public health guidance:

T 6Smoking cessation services, including the wu
pharmacies, local authorities and workplaces, with particular reference to manual working
groups, pregnantsmoker s and hard to reach communitieso
guidance no. PH010 (February 2008)

T 6Physi cal activity guidance for the Highways
pharmacists, health visitors and community nurses, schools, workplaces, the leisure and

fitness industry and sports c¢clubsd, Public h
2007).

Related NICE clinical guidelines:

T 6Cardiovascular risk assessment: the modific
secondary preventionofcardi ovascul ar di seased6 (expected d
1 6Di abetes in pregnancy: management of diabet
conception to the postnat al period?o, NI CE cl
T 6Hypertension: managiemeadulofshiypeptiemai pncar
NICE CG18), NICE clinical guideline no. 34 (2006)

1T 60Obesity: the prevention, identification, as
obesity in adults and childrenbé, NI CE clinic
1 6 Tpe 1 diabetes: diagnosis and management of type 1 diabetes in children, young people

and adultsdéd, NICE clinical guideline no. 15
T 6Type 2 diabetes: prevention and management

no. 10 (2004).

National Institute for Health and Care Excellence, 2015
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Related TA guidance:

T 6Gui dance on the use of ezeti mi be ffamiialanthe tr
nonf ami |l i al) hypercholesterol aemi ab, NI CE tec

T 6Gui dance on the use o bfcadiowmscularesvenfsmipatignisat pr e v
increased risk of developing cardiovascular disease or those with established

cardiovascular diseased, NI CE technol ogy app
1T 6Guidance on the use of inhaéed amaduTyme fdrd
NICE technology appraisal guidance no. 113 (2006)

T 6Gui dance on the use of clopidogrel and dipy
event so, NI CE technol ogy appraisal gui dance

T 6Gui dance on tnlta effeciveness énd tost effectiveness of insulin pump
therapyéd, NI CE technol ogy appraisal gui dance

Background

The development of this evidence-based clinical guideline draws upon the methods
described by the NI CEWts ndeGuh addeshndrieemettadoléey o p me
pack’ specifically developed by the NCC-CC for each chronic condition guideline (see
www.rcplondon.ac.uk/clinical-standards/ncc-cc/Pages/INCC-CC.aspx) . The devel ope
and remit is summarised in table 2.1.

National Institute for Health and Care Excellence, 2015
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Table 21 Role and remit of the developers

NCC-CC

NCC-CC Technical Team

GDG

Guideline Project Executive

Formalconsensus

The NCC-CC was set up in 2001 and is housed within the Royal
College of Physicians (RCP). The NCC-CC undertakes commissions
received from NICE.

A multiprofessional partners’ board inclusive of patient groups and
NHS management governs the NCC-CC.

The technical team met approximately two weeks before each
GDG meeting and comprised the following members:

GDG Chair

GDG Clinical Adviser
Information Scientist
Two Research Fellows
Health Economist
Project Manager.

The GDG met monthly (June 2006 to July 2007) and comprised a
multidisciplinary team of professionals and people with Type 2
diabetes who were supported by the technical team.

The GDG membership details including patient representation and
professional groups are detailed in the GDG membership table at the
front of this guideline.

The Project Executive was involved in overseeing all phases of the
guideline. It also reviewed the quality of the guideline and compliance
with the DH remit and NICE scope.

The Project Executive comprises: NCC-
CC Director
MCC-CC Assistant Director NCC-
CC Manager
NICE Commissioning Manager
Technical Team.

At the end of the guideline development process the GDG met to
review and agree the guideline recommendations.

Members of the GDG declared any interests in accordance with the NICE technical manual.! A register is
given in appendix D, available online at www.rcplondon.ac.uk/pubs/brochure.aspx?e=247

N

developing clinical evidence-based questions
systematically searching for the evidence
critically appraising the evidence
incorporating health economic evidence

grading the evidence statements
agreeing the recommendations

O © O ~NO Ul AW bb
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9 structuring and writing the guideline
9 updating the guideline.

Developing evidence-based questions

The technical team drafted a series of clinical questions that covered the guideline scope.
The GDG and Project Executive refine and approve these questions, which are shown in
appendix A. Available at www.rcplondon.ac.uk/pubs/brochure.aspx?e=247

Searching for the evidence

The information scientist developed a search strategy for each question. Key words for the
search were identified by the GDG. In addition, the health economist searched for additional
papers providing economic evidence or to inform detailed health economic work (for
example, modelling). Papers that were published or accepted for publication in peer-
reviewed journals were considered as evidence by the GDG. Conference paper abstracts
and non-English language papers were excluded from the searches.

Each clinical question dictated the appropriate study design that was prioritised in the search
strategy but the strategy was not limited solely to these study types. The research fellow or
health economist identified titles and abstracts from the search results that appeared to be
relevant to the question. Exclusion lists were generated for each question together with the
rationale for the exclusion. The exclusion lists were presented to the GDG. Full papers were
obtained where relevant. See appendix A for literature search details. Available at
www.rcplondon.ac.uk/pubs/brochure.aspx?e=247

Appraising the evidence

The research fellow or health economist, as appropriate, critically appraised the full papers.
In general, no formal contact was made with authors; however, there were ad hoc occasions
when this was required in order to clarify specific details. Critical appraisal checklists were
compiled for each full paper. One research fellow undertook the critical appraisal and data
extraction. The evidence was considered carefully by the GDG for accuracy and
completeness.

All procedures are fully compliant with the:

1 NICE methodology as detailedint he o6 Gui del i ne D eividdrmmafomfern t
Nati onal Coll aborating Centres$ and Gui del

1 NCC-CC quality assurance document and systematic review chart available at
www.rcplondon.ac.uk/clinical-standards/ncc-cc/Pages/NCC-CC.aspxX.

Health economic evidence

Areas for health economic modelling were agreed by the GDG after the formation of the
clinical questions. The health economist reviewed the clinical questions to consider the
potential application of health economic modelling, and these priorities were agreed with the
GDG.

The health economist performed supplemental literature searches to obtain additional data
for modelling. Assumptions and designs of the models were explained to and agreed by the
GDG members during meetings, and they commented on subsequent revisions.

Distilling and synthesising the evidence and developing recommendations

The evidence from each full paper was distilled into an evidence table and synthesised into
evidence statements before being presented to the GDG. This evidence was then reviewed

National Institute for Health and Care Excellence, 2015

21

Me
ne


http://www.rcplondon.ac.uk/pubs/brochure.aspx?e=247
http://www.rcplondon.ac.uk/pubs/brochure.aspx?e=247
http://www.rcplondon.ac.uk/clinical-standards/ncc-cc/Pages/NCC-CC.aspx

CG66 deleted text guideline and appendix

by the GDG and used as a basis upon which to formulate recommendations. The criteria for
grading evidence are shown in table 2.2.

Evidence tables are available online at www.rcplondon.ac.uk/pubs/brochure.aspx?e=247

Grading the evidence statements

Table 2.2 Grading the evidence statements’

Level of

evidence Type of evidence

1++ High-guality meta-analyses, systematic reviews of RCTs, or RCTs with a very low risk of
bias.

1+ Well-conducted meta-analyses, systematic reviews of RCTs, or RCTs with a low risk of bias.

1- Meta-analyses, systematic reviews of RCTs, or RCTs with a high risk of bias.*

2++ High-gquality systematic reviews of case-control or cohort studies.
High-quality case-control or cohort studies with a very low risk of confounding, bias or
chance and a high probability that the relationship is causal.

2+ Well-conducted case-control or cohort studies with a low risk of confounding, bias or
chance and a moderate probability that the relationship is causal.

2- Case-control or cohort studies with a high risk of confounding, bias or chance and a
significant risk that the relationship is not causal *

3 Non-analytic studies (for example case reports, case series).

4 Expert opinion, formal consensus.

*Studies with a level of evidence ‘' are not used as a basis for making a recommendation.
RCT, randomised controlled trial

Agreeing the recommendations

The GDG employed formal consensus techniques to:
 ensure that the recommendations reflected the evidence base

1 approve recommendations based on lesser evidence or extrapolations from other
situations

1 reach consensus recommendations where the evidence was inadequate
1 debate areas of disagreement and finalise recommendations.

The GDG also reached agreement on the following:

9 five recommendations as key priorities for implementation

1 five key research recommendations

9 algorithms.

In prioritising key recommendations for implementation, the GDG took into account the
following criteria:

T high clinical impact

1 high impact on reducing variation

9 more efficient use of NHS resources

National Institute for Health and Care Excellence, 2015
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1 allowing the patient to reach critical points in the care pathway more quickly.

Audit criteria for this guideline will be produced for NICE by Clinical Accountability Service
Planning and Evaluation (CASPE) Research following publication in order to provide
suggestions of areas for audit in line with the key recommendations for implementation.

Structuring and writing the guideline

The guideline is divided into sections for ease of reading. For each section the layout is
similar and contains the following parts.

1 Clinical introduction sets a succinct background and describes the current clinical context.

1 Methodological introduction describes any issues or limitations that were apparent when
reading the evidence base.

1 Evidence statements provide a synthesis of the evidence base and usually describes what
the evidence showed in relation to the outcomes of interest.

1 Health economics presents, where appropriate, an overview of the cost effectiveness
evidence base, or any economic modelling.

1 From evidence to recommendations sets out the GDG decision-making rationale providing
a clear and explicit audit trail from the evidence to the evolution of the recommendations.

1 Recommendations provide stand alone, action-orientated recommendations.

9 Evidence tables are not published as part of the full guideline but are available online at
www.rcplondon.ac.uk/pubs/brochure.aspx?e=247. These describe comprehensive details
of the primary evidence that was considered during the writing of each section.

Writing the guideline

The first draft version of the guideline was drawn up by the technical team in accord with the
decisions of the GDG, incorporating contributions from individual GDG members in their
expert areas and edited for consistency of style and terminology. The guideline was then
submitted for a formal public and stakeholder consultation prior to publication. The registered
stakeholders for this guideline are detailed on the NICE website, www.nice.org.uk. Editorial
responsibility for the full guideline rests with the GDG.

Table 2.3 Versions of this guideline

Full version Details the recommendations, the supporting evidence base and the
expert considerations ofthe GDG. Published by the NCC-CC.
Available at www rcplondon ac uk/pubs/brochure aspx?e=247

NICE version Documents the recommendations without any supporting evidence.
Available at www nice. org.uk

‘Quick reference guide’ An abridged version.
Available at www nice.org.uk

‘Understanding NICE A lay version of the guideline recommendations.
guidance’ Available at www nice org uk
Updating the guideline

Literature searches were repeated for all of the evidence-based questions at the end of the
GDG development process allowing any relevant papers published up until 16 April 2007 to
be considered. Future guideline updates will consider evidence published after this cut-off
date.

National Institute for Health and Care Excellence, 2015
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Two years after publication of the guideline, NICE will ask a National Collaborating Centre to
determine whether the evidence base has progressed significantly to alter the guideline
recommendations and warrant an early update. If not, the guideline will be considered for
update approximately 4 years after publication.

Disclaimer

Healthcare providers need to use clinical judgement, knowledge and expertise when
deciding whether it is appropriate to apply guidelines. The recommendations cited here are a
guide and may not be appropriate for use in all situations. The decision to adopt any of the
recommendations cited here must be made by the practitioner in light of individual patient
circumstances, the wishes of the patient, clinical expertise and resources.

The NCC-CC disclaims any responsibility for damages arising out of the use or non-use of
these guidelines and the literature used in support of these guidelines.

Funding

The NCC-CC was commissioned by NICE to undertake the work on this guideline.

National Institute for Health and Care Excellence, 2015
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Key messages of the guideline

Key priorities for implementation

Offer structured education to every person and/or their carer at and around the time of
diagnosis, with annual reinforcement and review. Inform people and their carers that
structured education is an integral part of diabetes care.

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

When setting a target glycated haemoglobin (GHb):

1 involve the person in decisions about their individual HbAlc target level, which may be
above that of 6.5 % set for people with Type 2 diabetes in general

9 encourage the person to maintain their individual target unless the resulting side effects
(including hypoglycaemia) or their efforts to achieve this impair their quality of life

9 offer therapy (lifestyle and medication) to help achieve and maintain the HbAlc target
level

1 inform a person with a higher HbA1lc that any reduction in HbAlc towards the agreed
target is advantageous to future health

9 avoid pursuing highly intensive management to levels of less than 6.5 %.
Offer self-monitoring of plasma glucose to a person newly diagnosed with Type 2 diabetes

only as an integral part of his or her self-management education. Discuss its purpose and
agree how it should be interpreted and acted upon.

When starting insulin therapy, use a structured programme employing active insulin dose
titration that encompasses:

91 structured education

continuing telephone support

frequent self-monitoring

dose titration to target

dietary understanding

management of hypoglycaemia

management of acute changes in plasma glucose control

support from an appropriately trained and experienced healthcare professional.

= =4 -4 -4 -—a -—Aa -2
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Measure BP annually if not hypertensive or
renal disease

If =140/80 mmHg confirm consistently raised

Above target

!

Trial lifestyle measures alone unless
=140/90 mmHg

Above target

!

Targets

People with retinopathy or cerebrovascular
disease or with microalbuminuria:
follow algorithmwith target <130/80 mmHg

Others:

Maintain Start ACEI (and titrate dose)
lifestyle t-| (if African-Caribbean plus
measures diuretic or plus CCEB)

Above target

8 Y

\_ follow algorithmwith target <140/80 mmHg

Women with possibilty of pregnancy:
avoid use of ACEl or A2RB drugs
Begin with CCB

In people with continuing intolerance to an
ACE inhibitor (other than renal deterioration or
hyperkalaemia):

Substitute the ACE inhibitor with an A2RB drug

-
People with microalbuminuria:
will already be on full dose of ACEl or alternative.

Add CCB or diuretic

Above target

Y

Add diuretic or CCB

Above target

'

Add a-blocker, B-blocker,
or potassium-sparing diuretic

Above target

Add o-blocker, B-blocker,
or potassium-sparing diuretic,
grreferto specialist

Then follow algorithmwith target <130/80 mmHg
~

Figure 3.2 Scheme for the management of blood pressure (BPF) for people with Type 2 diabetes
ACEl, angiotensin-converting enzyme inhibitor; AZ2RB, angiotensin 2 receptor blocker (sartan); CCB, calcium

channel blocker

National Institute for Health and Care Excellence, 2015
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Enquire annually for neuropathic symptoms (paraesthesia, buming sensations, shooting pains, other)

: L

Assess severity if present
(sleep disturbance, depression, interference with normal activities)
Maintain good blood glucose control

L L

Non-severe Severe
Offer local measures and simple analgesia Offer local measures and trial of tricyclic medication
Monitor for worsening Monitor for response
Controlled Controlled
¢ Uncontrolled*

| Monitor for worsening or remission

Add atrial of the cheapest (at maximum dose) of duloxetine, gabapentin, or pregabalin
— monitor for response

Controlled
Y

| Monitor for worsening or remission

Uncontrolled®

Consider a trial of another of duloxetine, gabapentin, or pregabalin —titrate dose and monitor for response

Controlled

Y Uncontrolled®
| Monitor for worsening or remission

Review for opiate analgesia, pain clinical referral and psychological support

Figure - a therapeutic summary
“Where neuropathlcsymp’[omscannot be adequately controlledlt is useful, to helpindividuals cope, to explain

the reasons forthe problem, the likelihood of remission in the medium term, the role of improved blood glucose
control

National Institute for Health and Care Excellence, 2015
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Glossary and definitions

ACEIl Angiotensin-converting enzyme inhibitor
ACR Albumin creatinine ratio
ADA American Diabetes Association

AER Albumin excretion rate i a measure of kidney damage due to diabetes (and other
conditions) and a risk factor for arterial disease.

Albuminuria The presence of albumin and other proteins in urine.

Alpha-glucosidase Group of drugs which inhibit the digestion of complex carbohydrates
inhibitors in the gut, and thus flatten the post-meal blood glucose excursion.

BMI Body mass index i a index of body weight corrected for height.

Cohort study A retrospective or prospective follow-up study. Groups of individuals to
be followed up are defined on the basis of presence or absence of exposure to a suspected
risk factor or intervention. A cohort study can be comparative, in which case two or more
groups are selected on the basis of differences in their exposure to the agent of interest.

CKD Chronic kidney disease

Confidence interval (Cl) A range of values which contains the true value for the

popul ation with a stated 6confidenced (conven
sample data, and generally straddles the sample estimate. The 95% confidence value means

that if the study, and the method used to calculate the interval, is repeated many times, then

95% of the calculated intervals will actually contain the true value for the whole population.

Cochrane review  The Cochrane Library consists of a regularly updated collection of
evidence-based medicine databases including the Cochrane Database of Systematic
Reviews (reviews of randomised controlled trials prepared by the Cochrane Collaboration).

Concordance Concordance is a concept reflecting the extent to which a course of
action agreed between clinicians and a person with diabetes is actually carried out; often but
not solely used in the sense of therapeutic interventions or behavioural changes.

Cost-effectiveness analysis An economic study design in which consequences
of different interventions are measured using a single outcome, usually in natural units
(for example, life-years gained, deaths avoided, heart attacks avoided, cases detected).
Alternative interventions are then compared in terms of cost per unit of effectiveness.

Cost-utility analysis A form of cost-effectiveness analysis in which the units of
effectiveness are quality adjusted life years.

DCCT Diabetes Control and Complications Trial i a landmark study of the effects of
intensification of diabetes care on development of microvascular complications.

Diabetes centre A generic term for a source of a unified multidisciplinary diabetes
service.

Diabetes mellitus Chronic condition characterised by elevated blood glucose levels.
Diabetes is of diverse aetiology and pathogenesis, and should not be regarded as a single
disease. Predominant types are Type 1 diabetes and Type 2 diabetes, diabetes secondary to
other pancreatic disease or other endocrine disease, and diabetes of onset in pregnancy.

National Institute for Health and Care Excellence, 2015
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Diabetes UK Self-help charity for people with diabetes in the UK, and a professional
organisation for diabetes care.

Education In the context of this guideline, patient education in self- management
of everyday diabetes issues like insulin therapy, dietary changes, self-monitoring of glucose
level, physical exercise, coping with concurrent iliness, how to avoid hypoglycaemia,
complications, arterial risk control, jobs, travel, etc.

FBG Fasting blood glucose level or concentration
FPG Fasting plasma glucose level or concentration

Framingham equation A widely known and used calculation of arterial risk, derived from a
long-term study in Framingham, Massachusetts. Not valid in people with Type 1 or Type 2
diabetes.

GDG Guideline Development Group

Glucose excursions Change in blood glucose levels especially after meals.
GFR Glomerular filtration rate i a measure of kidney function.

GHb Glycated haemoglobin i see HbAlc.

Gl Gastrointestinal

HbAlc The predominant form of glycated haemoglobin, present in red blood cells, and
formed when the normal haemoglobin A reacts non-enzymatically with glucose. As the
reaction is slow and only concentration dependent, the amount of HbAlc formed is
proportional only to the concentration of HbA and glucose. As HbA remains in the circulation
for around 3 months, the amount of HbAlc present, expressed as a percentage of HbA, is
proportional to the glucose concentration over that time.

HTA Health Technology Assessment, funded by the NHS Research and Development
Directorate.

IDF International Diabetes Federation i a global federation of diabetes associations.
Incremental cost The cost of one alternative less the cost of another.

Incremental cost effectiveness ratio The ratio of the difference in costs between two
alternatives to the difference in effectiveness between the same two alternatives. (ICER)

Insulin analogues A derivative of human insulin in which change of the amino-acid
sequence alters duration of action after injection.

Insulin regimen A therapeutic combination of different insulin preparations, including
time of injection and frequency during a day.

IHD Ischaemic heart disease

Meta-analysis A statistical technique for combining (pooling) the results of a number of
studies that address the same question and report on the same outcomes to produce a
summary result.

Metabolic syndrome Overweight (abdominal adiposity), insulin insensitivity, higher blood
pressure, abnormal blood fat profile.

Methodological limitations Features of the design or reporting of a clinical study
which are limitations known to be associated with risk of bias or lack of validity. Where a
study is reported in this guideline as having significant methodological limitations,
a recommendation has not been directly derived from it.

National Institute for Health and Care Excellence, 2015
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Ml Myocardial infarction
Microalbuminuria A low but clinically significant level of aloumin and other proteins in
the urine.

NCC-CC The National Collaborating Centre for Chronic Conditions, set up in 2000 to
undertake commissions from the NICE to develop clinical guidelines for the NHS.

NHS National Health Service 1 this guideline is written for the NHS in England and Wales.

NICE National Institute for Health and Clinical Excellence i a special health authority set up
within the NHS to develop appropriate and consistent advice on healthcare technologies, and
to commission evidence-based guidelines.

NPH insulin Neutral protamine Hagedorn insulin i a basal insulin, named after the
Danish researcher Hans Christian Hagedorn, and developed in the 1940s. Synonymous with
isophane insulin.

NS Not significant (at the 5% level unless stated otherwise).
NSC National Screening Committee (UK)

NSF National Service Framework T a nationwide initiative designed to improve delivery of
care for a related group of conditions.

Observational study Retrospective or prospective study in which the investigator
observes the natural course of events with or without control groups, for example cohort
studies and case-control studies.

Odds ratio A measure of relative treatment effectiveness. An odds ratio of 1 means
equality between the comparisons in the study, and higher numbers mean greater
differences. The odds of an event happening in the intervention group, divided by the odds of
it happening in the control group.

PDES inhibitors Phosphodiesterase type 5 inhibitors, a class of drugs developed in
recent years to treat erectile dysfunction.

PROCAM Prospective Cardiovascular Minster Heart Study i an epidemiological
study performed in Germany.

Proteinuria The presence of protein in the urine.

p-values The probability that an observed difference could have occurred by
chance.Ap-val ue of | ess than 0.05 is conventional
significantod.

Quality of life A term used t o de sevdl df datisfaciion withmhdii v i du
life and general sense of well-being. It is often measured as physical, psychological and
social well-being.

Quality of life-adjusted A measure of health outcome which assigns to each period of
time year (QALY) a weight, ranging from 0 to 1, corresponding to the health-related
quality of life during that period, where a weight of 1 corresponds to optimal health, and a
weight of O corresponds to a health state judged equivalent to death; these are then
aggregated across time periods.

RCT Randomised controlled trial. A trial in which people are randomly assigned to two
(or more) groups i one (the experimental group) receiving the treatment that is being tested,
and the other (the comparison or control group) receiving an alternative treatment, a placebo
(dummy treatment) or no treatment. The two groups are followed up to compare differences

National Institute for Health and Care Excellence, 2015
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in outcomes to see how effective the experimental treatment was. Such trial designs help
minimise experimental bias.

RR Relative risk

Sensitivity analysis A measure of the extent to which small changes in parameters and
variables affect a result calculated from them. In this guideline, sensitivity analysis is used in
health economic modelling.

Short-form 36 (SF-36) The SF-36 assesses functioning and well-being in chronic disease.
Thirty-six items in eight domains are included, which cover functional status, well-being, and
overall evaluation of health.

Specialist A clinician whose practice is limited to a particular branch of medicine or
surgery, especially one who is certified by a higher medical educational organisation.

Stakeholder Any national organisation, includi

healthcare professionals and commercial companies with an interest in the guideline under
development.

Statistical significanceé¢ A result is deemed statistical
result occurring by chance is less than 1 in 20 (p<0.05).

Systematic review Research that summarises the evidence on a clearly formulated
question according to a pre-defined protocol using systematic and explicit methods to
identify, select and appraise relevant studies, and to extract, collate and report their findings.
It may or may not use statistical meta-analysis.

Technology appraisal Formal ascertainment and review of the evidence surrounding a
health technology, restricted in the current document to appraisals undertaken by NICE.

Thiazolidinediones A group of drugs which improve insulin sensitivity in people with
reduced sensitivity to their own or injected insulin; presently the licensed drugs are both of

ng

y

the chemical group known a-8filagonistsvi ally oO6glitaz

Type 1 diabetes Insulin-deficiency disease, developing predominantly in childhood,
characterised by hyperglycaemia if untreated, and with a consequent high risk of vascular
damage usually developing over a period of decades.

Type 2 diabetes Diabetes generally of slow onset mainly found in adults and in
association with features of the metabolic syndrome. Carries a very high risk of vascular
disease. While not insulin dependent many people with the condition eventually require
insulin therapy for optimal blood glucose control.

UAER Urinary albumin excretion rate

UKPDS United Kingdom Prospective Diabetes Study i a landmark study of the effect
of different diabetes therapies on vascular complications in people with Type 2 diabetes.

WHO World Health Organization

National Institute for Health and Care Excellence, 2015
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Glucose control levels

Clinical monitoring of blood glucose levels

Clinical introduction

The risk of arterial disease and microvascular complications in people with diabetes are
known to be related to the extent of hyperglycaemia with time. While the lifestyle, oral agent,
and injectable therapies discussed in this guideline can improve blood glucose control, their
efficacy is limited, as the underlying pathogenesis of diabetes worsens with time. As
symptoms are not a reliable guide to blood glucose control in people on therapy, it is
important to have an accurate means of measuring blood glucose control over time, to
enable decision-making.

This section addresses the clinical questions as to the tests of blood glucose control best
predictive of future vascular damage from diabetes, the nature of the relationship between
test results and such vascular risk, how tests should be deployed in clinical practice, and how
they might be interpreted.

Methodological introduction

The UKPDS is a large (N=3,867) landmark study with a 10-year follow-up period. It evaluated
whether in people newly diagnosed with Type 2 diabetes more intense therapy to achieve
tighter glycaemic control would result in a greater reduction in the incidence of microvascular
and macrovascular complications than would conservative therapy. Due to the size and
duration of this study, other studies published from 2001 onwards in this area were only
considered if they had a sample size of at least N=2,000 people with Type 2 diabetes, or
mixed Type 1 and 2 diabetes populations. Studies were not reviewed if they simply found
significant associations between HbAlc and diabetes complications without giving further
information about that association.

Published results from the UKPDS were included in this review if they specifically reported
results on the relationship between HbAlc and microvascular and/or macrovascular
complications. One prospective observational study?® was identified which analysed the
UKPDS glucose control results in terms of both macrovascular and microvascular
complications.

A meta-analysis®® was also identified which assessed the association between glycosylated
haemoglobin and cardiovascular (CV) disease in people with diabetes. This included an
analysis of 10 studies specifically of people with Type 2 diabetes. As some of the cohorts
included in this analysis were participants in the UKPDS study, it is necessary to be alert to
double-counting.

Other observational studies identified, which were not published results of the UKPDS study
or included in the meta-analysis, considered the relationship between glycaemic control and
CV and renal risk,* and between glycaemic control and heart failure

Health economic methodological introduction

One paper was identified which was excluded from further consideration as it was not
possible to compare the costs between patients with good or poor control because the well-
controlled patients were probably earlier in the course of the disease** Two evaluations
based on the UKPDS were identified that were considered to be of good quality*

National Institute for Health and Care Excellence, 2015
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5.14 Evidence statements

9 The risk of each of the microvascular and macrovascular complications of Type 2 diabetes
and cataract extraction was strongly associated with hyperglycaemia as measured by

2

3
4
5
6
7

8
9

10
11

updated mean HbAlc.

1 There was no indication of a threshold for any complication below which risk no longer
decreased, nor a level above which risk no longer increased.

)l

Table-7.1-- UKPDS study25q
N=3,642includedinthe-analysis ofrelative riskq|

Level-of-evidence-2++o

Microvascular/macrovascular-complications-or -+ 1%-reduction-in-updated-mean-HbA1c-was-
mortality -+ associated-with-reductions-in-risk-of'=

Anyendpointrelated to-diabetes{MI, -suddendeath, angina, - 21%,
stroke,-renalfailure, lowerextremity-amputation or-death ]
from-peripheral vasculardisease, death from-

hyperglycaemia orfivpoglycaemia, heartfailure, vitreous-
haemorrhage, retinal photocoagulation, -and cataract-

extraction)=

95%-Cl-17%-to-24%-(p<0.0001)-

For-deathsrelated to-diabetes (M|, -sudden death, stroke, - 21%,
lower-extremity-amputationor-fatal-penpheral vasculary]

disease, renal disease, hyperglycaemia-or-hypoglycasmia)=

95%-CI-15%-t0-27%-(p<0.0001)-

All.cause mortality -+ 14%,

-95%-Cl-9%10-19%-(p=<0.0001 )=

MI-(fatal-MI, - non-fatal-MI, -and-sudden death) - 14%,

-95%-Cl-8%-t0-21%-(p<0.0001 )=

Stroke-(fatal-and-non-fatal stroke) - 12%,

-95%-Cl-1%-1t0-21%-(p=0.035)=

Peripheralvasculardisease {lowerextremity-amputationor - 43%,
death from-peripheral vasculardisease)=

-95%-Cl-31%-10-53%-(p<0.0001)-

Microvascularcomplications {retinopathy requiring -+ 37%,

photocoagulation, vitreous haemorhage, and-fatal orf]
non-fatal-renal-failure)=

-95%-Cl-33%-t0-41%-(p<0.0001)-

Heart-failure {non-fatal without-a-precipitating MI) -+ 16%,

-95%-C1-3%-t0-26%- (p=0.016)=

Cataract-extraction -+ 19%.-

95%-CI-11%-10-26%-(p<0.0001)=

The-adjusted-incidence rates for-any-endpointrelated fo- diabetes increased with each highercategory of-
updated mean-HbA1 ¢, with noevidence of a-threshold-andwith a-three-fold increase overthe range of-

updated-mean-HbA1q.of-lessthan€%,-to-equalio, -or-more-than,-10% =

= Data-adjusted for-age-at-diagnosis-of diabetes, -sex, ethnic-group, smoking. presence-of-albuminuria, systolic-blood-

pressure, -high-and-low-density lipoprotein-cholesterol-and-triglyceridess

1 There was an increase in CV risk with increasing levels of glycosylated haemoglobin in

persons with Type 2 diabetes.

National Institute for Health and Care Excellence, 2015
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Table-7.2- Meta-analysis- of-prospective- cohort-studies2°y
N=10studiesin-peoplewith-Type2-diabetes

Level-of-evidence2+u

Pooled-RR-for-each-1-percentage-point-
Cardiovascularcomplications-or-mortality - increasein-glycosylated-haemoglobin*z

Total-CV-(combining-10-studiesof -coronary-heartdisease -~ 1.18(95%-Cl-1.10t0-1.26)-
alone, stroke-alone,-and-stroke-and-coronary-heart diseasef
combined)x

Coronary heart-disease(combiningfive studiesof - 1.13-(95%-Cl-1.06t0-1.20)-
MI,-anginaand-IHD)=

Fatal-coronaryheart-disease(combining five-studiesof -  1.16-(95%-Cl-1.07t0-1.26)-
fatal-Ml,-angina-and-|HD)=

Cerebrovasculardisease (combining three-studiesof fatal -+ 1.17(95%-Cl-1.09t0-1.25)
and-non-fatalstroke)=

Peripheral-arterial disease-(combining three-studiesof - 1.28-(95%-Cl-1.18t0-1.39)-
lower-extremity peripheral-arterial disease, amputation-andf|
claudication)=

*-All'-RR-estimatesin-the-pooled-analyses were-from-the-most-fully-adjusted-multivariate - model-
IHD,-ischaemicheart-disease; RR, -relative riskn

1 There was an independent progressive relationship between GHb and incident
cardiovascular events, renal disease and death.

Table-7.3- Prospective- observational- study-of-participants-in-the-Heart- Outcomes- Prevention-
Evaluation: (HOPE)-study3%q

N=3,5291
Level-of-evidence-2+xn

A-1%-absoluterise-in-updated-glycated-
haemoglobinwas-associated-withrelativeq
Cardiovascular-and-renal-complications - risks-of*n

Future-CV-events-(the-first-occurrence-of-one-or-more-of ~+  1.07,-95%-Cl-1.01-t0-1.13-(p=0.014)-
the-following:-non-fatal-MI,-stroke-or-CV-death)n

Death - 1.12,-95%-CI1-1.05-to-1.19-(p=0.0004)u
Hospitalisation for-heart-failure - 1.20,-95%-Cl-1.08-to-1.33-(p=0.0008)=
Overt-nephropathy - 1.26,-95%-Cl-1.17-t0-1.36-(p=0.0001)n

There-was-a-consistent-and-progressive relationship-between-the- GHb-level(both-baseline-and-updated)-and-
the-age-and-sex-adjusted-relative-hazard-of-the-above-outcomes. -All-showed-significanttrends-with-the-
strongest-relationships-being-seen-with-the-updated-GHb-leveln

*-After-adjusting-for-age,-sex,-diabetes-duration,-blood-pressure,- BMI,-hyperlipidaemia- and- ramipril=

1 There was an independent graded association between glycaemic control and incidence
of hospitalisation and/or death due to heart failure.

National Institute for Health and Care Excellence, 2015
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Table:7.4- Observational- study-of-participants- on-the-Kaiser- Permanente- Medical- Care-
Program- of-Northern- California- diabetes- registry3'y

N=48 8581
Level-of-evidence-2+x

The-relative risk-associated-with-a-1%|
Cardiovascularcomplications - increasein-HbA1c*a

Compositeof-hospitalisationfor-neart-failure-or-death-with - 1.08,95%-Cl-1.0510-1.12-
heartfailure-as-the-underlying causex

A-concentration-of-HbA 1c-more than-or-equalto-10% relative to-HbA1c-less-than-7%,-was-associated-with-af|
1.6-fold-increased-heart failure-risk-(for-hospitalisation-or-death)=

*-This-model- was- adjusted- for- age, - sex, - ethnicity, - education- level,- smoking, -alcohol-consumption, - self-reported- hypertension, -
obesity, - cardioprotective-medicine- used-at-baseline, - type- of-diabetes- and-treatment, - duration- of- diabetes- and-incidence- of- Ml -
during-follow-up=

Health economic evidence statements

The UKPDS included an analysis of intensive blood glucose control with metformin for
overweight patients compared to conventional treatment primarily with diet. The study
included 753 overweight (>120% ideal body weight) patients with newly diagnosed Type 2
diabetes from 15 hospital-based clinics in England, Scotland and Northern Ireland. Of these
patients 342 were allocated to an intensive blood glucose control policy with metformin and
411 were allocated to conventional treatment, primarily with diet alone. The study was
conducted from 1977 to 1991. The median follow-up period was 10.4 years.

In the conventional policy group the glycaemic goal was to obtain the lowest fasting plasma
glucose (FPG) attainable with diet alone. In the intensive policy group the aim was a FPG of
less than 6.0 mmol/l by increasing the dose of metformin from 500 to 2,550 mg a day as
required. Use of metformin for intensive blood glucose control in overweight patients was
found to confer a 32% risk reduction for any diabetes related endpoint and a 42% risk
reduction for diabetes related deaths compared with a conventional policy.

In the 2001 cost-effectiveness analysis, intensive treatment with metformin cost on average
£258 less than conventional treatment, and resulted in a longer life expectancy of 0.4

34
years.

In the 2005 cost-utility analysis the discounted cost (6% discount rate) of an intensive blood
glucose control policy with insulin or sulphonylureas was on average £884 more per patient
and the discounted benefits gained were 0.15 quality of life-adjusted year (QALY), a cost per
QALY gained of £6,028.%

The discounted cost of intensive blood glucose control policy with metformin in overweight
patients was on average £1,021 less than the conventional policy and had a longer
discounted life expectancy of 0.55 QALYs, making this intensive treatment strategy both
cost-saving and more effective.*

From evidence to recommendations

There were a number of difficulties agreeing the level at which therapeutic interventions
should begin or be enhanced. It was agreed that people with diabetes and the professionals
advising them needed a reference level if optimum glucose control is to be obtained. It was
noted that treat-to-target studies achieved much better outcomes than studies with less well
defined aims.

National Institute for Health and Care Excellence, 2015
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The evidence base has not significantly moved on since the earlier guideline, except to
support the conclusions of the UKPDS epidemiological analysis (that CV risk fell linearly well
into the normal range of HbALc). A single target figure is unhelpful as this may vary in
individuals depending on the:

quality of life that might have to be sacrificed in reaching the target
0 extent of side effects
0 resources available for management.

An individual requiring insulin for adequate control, who is at risk and prone to
hypoglycaemia would have a higher personal target of glucose control than someone newly
10 diagnosed who had adopted significant lifestyle changes.

©oo ~N o O ~AOWNPE
O«

11  Microvascular risk data suggests higher glucose control targets. This led to a stronger

12  recommendation in the NICE/RCP Type 1 diabetes guideline for those at no added

13  macrovascular disease risk. Most of those with Type 2 diabetes can be regarded as at high
14  macrovascular risk, by reason of phenotype or age.

15 Cardiovascular risk can be reduced by 107 15% per 1.0 % reduction of HbAlc, the treatment

16 effect and epidemiological analysis of UKPDS giving the same conclusions. Mean levels of

17  close to 6.5 % were achieved in the first 5 years of the UKPDS in both the main glucose

18 studyandtheobese ( 6metf orminé) study in the active
19  analysis supports a linear fall in macrovascular risk down to 6.0 % or below, and this will

20 largely reflect data from the more actively managed group.

21  However, expensive therapies or very intensive interventions are required to achieve glucose
22 control in the normal range in most people with diabetes. Consequently a population target
23  should not be any tighter than the HbA1c of 6.5 % previously chosen for those at

24 macrovascular risk. Nearly all people with Type 2 diabetes are of high CV risk, usually in

25  association with insulin insensitivity, but if not with age. Additionally there has been very

26  recent concern (no evidence yet to review) about pursuing very intensive glucose control

27  (target <6.0 %) in people

28  with higher CV risk and longer duration of diabetes, mostly on multiple insulin injection
29 therapy®

30 The GDG were made aware of the issue of postprandial plasma glucose control, and that it
31 could be specifically targeted in some circumstances and with some interventions. A review
32  of the literature in this regard had not been performed for the present guideline. However, the
33  GDG were informed that an evidence-based guideline had been published by the IDF since
34  completion of the current guideline draft, and that no RCTs addressing the question with true
35 health outcomes as an endpoint had been identified. Accordingly a view to treat this aspect
36  specifically relied on weaker evidence. Accordingly the GDG were content only to make

37 recommendations on the identification of pre-meal and postprandial hyperglycaemia, and

38 levels for intervention.

39 The GDG expressed concern that intervention levels for enhancement of therapy should not
40 be confused with audit or reimbursement standards. These types of standards are set with
41  much greater attention being paid to attainability.

5.427 Recommendations

43  R16 When setting a target glycated haemoglobin HbAlc:

44 1 involve the person in decisions about their individual HbA1c target level, which may be
45 above that of 6.5 % set for people with Type 2 diabetes in general

National Institute for Health and Care Excellence, 2015
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1 encourage the person to maintain their individual target unless the resulting side effects
(including hypoglycaemia) or their efforts to achieve this impair their quality of life

9 offer therapy (lifestyle and medication) to help achieve and maintain the HbAlc target
level

1 inform a person with a higher HbAlc that any reduction in HbAlc towards the agreed
target is advantageous to future health

1 avoid pursuing highly intensive management to levels of less than 6.5 %.

R18 If HbAlc levels remain above target levels, but pre-meal self-monitoring levels remain
well controlled (<7.0 mmol/l), consider self-monitoring to detect postprandial hyperglycaemia
(>8.5 mmol/l), and manage to below this level if detected

R19 Measure HbAlc using high-precision methods and report results in units aligned with
those used in DCCT Trial (or as recommended by national agreement after publication of this
guideline).

National Institute for Health and Care Excellence, 2015
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6 Self-monitoring of plasma glucose

6.121 Clinical introduction

Self-monitoring is the only direct method by which a person with diabetes can be aware of
their level of control of blood glucose. It has utility when used with therapies of erratic effect,
those requiring considerable dose adjustment (notably insulin), and in those whose therapies
put them at risk of hypoglycaemia. More controversial, except for people using insulin, is the
use of self-monitoring to provide feedback on the impact of lifestyle measures on blood
glucose control, and as part of the overall educational package designed to enhance self-
care. Indirect monitoring using urine glucose tests is cheaper, but also delivers less
information than plasma glucose monitoring.

=
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11  This section addresses the clinical question of the role of self-monitoring of plasma glucose
12  in people at different stages of the condition and on different therapies, and its integration
13  with other key processes of care such as patient education.

6.12 Methodological introduction
15  Three recent systematic reviews*® *® were identified which compared self-monitoring of blood
16  glucose (SMBG) with usual care and/or with self-monitoring of urine glucose (SMUG) in

17  patients with Type 2 diabetes not using insulin. One was a Cochrane review® of six RCTs
18  without a meta-analysis. The same authors also published a second review®’ with the same
19  studies including a meta-analysis. The third review was a meta-analysis of eight RCTs.*

20  Although all of these reviews were of high methodological quality, this was not true of the

21  studies included within them. In two reviews,*"* four out of six studies were found to be of
22 low quality and in the other review,* five of the eight studies were judged to be of moderate
23  risk of bias and three to be of high risk of bias. A further systematic review and meta-analysis
24  included Type 2 diabetic patients that were on insulin treatment and used Bayesian methods
25  to conduct a mixed treatment comparison.*

26 It should be noted that the two Cochrane reviews published by the same authors *"* did not

27  perform a meta-analysis because they considered the studies they had identified to have

280 6clinical heterogeneityé, in terms of baselin
29 between the studies. With regard to the interventions, the authors concluded that there were

30 also discrepancies in monitoring frequency, training the patient in terms of the technique and

31  educating the patient on how the data should be acted upon.

32  The meta-analysis by Jansen® scored the included studies for internal validity and adjusted
33  for this in sensitivity analysis. This was also the only new study that compared the effects of
34  urine versus blood self-monitoring on glycaemic control, albeit in an indirect comparison.

35 A protocol for a new 4-year UK trial in this area (the Diabetes Glycaemic Education and

36  Monitoring (DIGEM) trial)*® was identified and the results of this, once available, should clarify
37 if and how to use SMBG, as part of a self-management programme. In one arm, a self-

38  monitoring group will receive support in interpreting and applying the results of blood testing
39 to enhance motivation and maintain adherence to diet, physical activity and medication

40 regimens.

41  Two RCTs were identified which compared SMBG with no monitoring.***? One study did not
42  include insulin-treated patients.*” The other included patients treated with insulin and the use
43  of blood glucose monitoring in one arm of the study.*!

44 Four cohort studies were also identified.”*'*® As noted in the previous guideline, it can be
45  argued that limited credence can be given to observational study associations between blood
46  glucose control and self-monitoring as those patients and healthcare professionals who

National Institute for Health and Care Excellence, 2015
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advocate self-monitoring may be the same people who are motivated to achieve better
control.

One cross-sectional study*’ and one case-series *® were also identified.

The GDG requested for a separate qualitative search to be conducted on this topic. This
search identified two papers which considered self-monitoring from a patient perspective.
The papers reported results from the same qualitative Scottish study although the papers
had slightly different aims. One explored the respective merits of urine testing and SMBG
from the perspective of newly diagnosed patients with Type 2 diabetes* whilst the other
explored the pros and consof self-b | ood gl ucose monitoring from

49,50
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6.18 Health economics methodological introduction

11  One cost-effectiveness analysis was identified in the search.®® It did not include enough
12  detail on the costs and utilities to adequately interpret the results.

13 A cost analysis of implementing intensive control of blood glucose concentration in England
14  identified increased frequency of home glucose tests as a main contributor to the total costs
15  of intensive control.>* It was estimated that the additional management costs of implementing
16 intensive control policies would be £132 million per year, of which £42.2 million would be on
17 home glucose tests. The sensitivity analysis results found that changes in the unit cost of

18 home blood glucose strips (baseline cost £0.27, range tested £0.161 £0.40) in the proportion
19  of patients already being managed intensively, and the costs of intensifying management,
20 had the largest impact on the cost of implementation.

6.24 Evidence statements

22  (See the methodological introduction for commentary on systematic reviews of RCTS.)

23 Even though the Cochrane reviews*"*® were not able to meta-analyse the data (due to

24 clinical and methodological heterogeneity) the authors concluded that SMBG might be

25 effective in improving glycaemic control in patients with Type 2 diabetes who are not using
26  insulin. Authors also stated that a well designed large RCT assessing the benefits (including
27  patient- related outcomes) of SMBG alongside patient education is required. Level 1+

28 Theotherreview®*concl uded that, 6in the short term, a
29 advice, self-monitoring of blood glucose as an adjunct to standard therapy, may contribute to
30 improving glycaemic controlamongnon-i nsul i n requiring Tkepel+2 di

31 Inanindirect analysis, Jansen® found a non-significant reduction in HbAlc of 0.3% when
32  interventions with SMBG were compared with those associated with SMUG.

33  The study by Jansen also reported that interventions with SMBG were found to be more

34  effective in reducing HbAlc than interventions without self-monitoring. The reduction in

35 HbAlc was statistically significant and it was estimated to be around 0.4%. This effect was
36 increased when regular feedback was added to the SMBG and was shown in both an insulin-
37 treated Type 2 diabetes group, and in a group of Type 2 diabetes patients that included

38 those being treated with oral agents. Level 1+

39  An RCT looking at the effects of an education manual** on blood glucose monitoring found
40 that the greatest reduction in HbAlc occurred in the education manual group (i 0.13+1.28%)
41  compared with both the SMBG (i 0.04+1.31%) and standard care (0.04+1.10%) groups. The
42  authors did not report whether there was a significant difference between groups. Level 1+

43 A second multicentre RCT* found a significantly greater reduction in HbAlc in the SMBG
44  compared to the non-SMBG group (p=0.0086). Level 1+

National Institute for Health and Care Excellence, 2015
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A retrospective cohort study performed in the USA (N=976) found that duration of SMBG (Oi
3 years) was not a significant predictor of HbAlc values in those with Type 2 diabetes on oral
medication.* Level 2+

In a German retrospective cohort study of 1,609 patients with Type 2 diabetes, hazard ratios
indicated that SMBG was associated with a 32% reduction in morbidity for combined
macrovascular (Ml and stroke) and microvascular (foot amputation, blindness or end-stage
renal failure) non-fatal endpoints (HR=0.68, 95% CI 0.511 0.91, p=0.009). This was despite
an increase of microvascular events, and a 51% reduction in mortality over the observation
period (HR=0.49, 95% CI 0.311 0.78, p=0.003) where mean follow-up was 6.5 years. In those
not receiving insulin, SMBG was associated with a 28% reduction in combined non-fatal
endpoints (HR=0.72, 95% CI 0.521 0.99, p=0.0496) and a 42% reduction in mortality over the
observation period (HR=0.58, 95% CI 0.35i 0.96, p=0.035).* Level 2+

A retrospective cohort study of people with diabetes in a US medical care programme*®found
greater SMBG practice frequency among new users, which was associated with a graded
decrease in HbAlc (relative to non-users) regardless of diabetes therapy (p<0.001).
Changes in SMBG frequency among prevalent users were associated with an inverse
graded change in HbAlc but only among pharmacologically-treated patients (p<0.0001).
Level 2+

A study including patients from the Fremantle Diabetes Study (FDS) cohort* over 5 years of
follow-up did not find any difference in HbA1c or in fasting plasma glucose, either overall or

withint r eat ment groups in patients who used SMBG

were also no differences in HbAlc or FPG betwe;en SMBG adherent and non-adherent users
by treat ment bevedb2tp (pOO0. 09) .

In a qualitative study performed in Scotlandofnewl v di agnosed Type 2
reported strongly negative views of urine testing, particularly when they compared it with self-
monitoring of blood glucose. Patients perceived urine testing as less convenient, hygienic
and accurate than self-monitoring of blood glucose. Most patients assumed that blood
glucose meters were given to those with a more advanced or serious form of diabetes.
Patients often interpreted negative urine results as indicating that they did not have
diabetes.*

A Scottishqual itative study sought newly diagnosed

on the pros and cons of SMBG.

Pros of self-monitoring:
1 provides a heightened awareness of, and evidence of, the condition

1 when readings are within advised guidelines and fluctuations are easily interpretable,
patients emphasise the positive role that monitoring has in their diabetes management.
Low readings are a high point giving personal gratification

1 cultivates independence from health services and enhances self-regulation.

Cons of self-monitoring:
1 potentially, self-monitoring can raise anxiety about readings

1 blood glucose parameters were found to be problematic by patients when they felt they
were receiving contradictory information about upper thresholds or no guidance about
ideal parameters

1 lack of awareness as to how to manage hyperglycaemia

1 increased self-responsibility accompanied by increased self-blame and negative
emotional reactions to high glucose readings

9 counter-intuitive readings could be sources of distress and anxiety, in some cases
adversely effecting adherence to diabetic regimens by promoting nihilistic attitudes

National Institute for Health and Care Excellence, 2015
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1 healthcare professionals were not interested in readings.

From evidence to recommendations

The newer meta-analyses did not add significantly to the views expressed in the previous
Type 2 diabetes guideline. The findings of the ROSSO study** and the data from the large
Kaiser Permanente cohorts4® added considerable confidence to the view that SMBG was an
integral part of effective patient education packages and enabled the effective use of many
other therapies and lifestyle interventions. The view in the previous guideline that self-
monitoring of plasma glucose is not a stand-alone intervention was endorsed.

Concern was expressed over a number of issues surrounding the successful use of self-
monitoring, and recognised that its cost meant that it had to be effectively deployed. It should
only be supported in the context of a provision of a package of care, including structured
education, from a primary or secondary diabetes care team. The initial education should be
provided by a properly trained and skilled professional with understanding of the problems of
the technology. Also, the skills of people with diabetes in using the technology should be the
subject of regular quality assurance (together with the devices) perhaps as part of the regular
annual review process. Devices should be calibrated to plasma glucose levels in line with
2006 WHO recommendations.

The importance of self-monitoring to the effective use of insulin therapy and for those at risk
of hypoglycaemia through leisure or work activities (including driving) on oral medications
was noted. The frequency of monitoring that is useful to someone with diabetes is highly
individual and it is inappropriate to put an artificial restriction on this. The usefulness of self-
monitoring, is dependent on the ability of users and health professionals to interpret the data
particularly in the early stages of use by a person with diabetes, implying proper education
and professional training on these aspects.

Qualitative studies from Scotland suggested that people with diabetes disliked monitoring of
urine glucose compared to the self-monitoring of plasma glucose, and did not find it useful.

Hyperglycaemic complications were related to exposure to high glucose levels in plasma,
and there were no major studies like the ROSSO and Kaiser studies for urine glucose
monitoring. The evidence that plasma glucose monitoring could be replaced by urine glucose
monitoring was found to be poor.

Although the DIGEM study was published after the evidence cut-off date, it had been
identified as potentially important on the basis of earlier information. However, at review the
GDG felt that a study which viewed self-monitoring as a stand-alone intervention, and not as
an element of a full educational programme, could not properly inform the appropriate use of
self- monitoring. The GDG further noted that people who might already have benefited from
self- monitoring were excluded from participation.

Adverse effects of self-glucose monitoring (inconvenience, finger pricking) limited the use
and cost-effectiveness of the technology. Obsessional and psychological problems relating to
use of self-monitoring were rare in real clinical practice.

Recommendations

R22 Offer self-monitoring of plasma glucose to a person newly diagnosed with Type 2
diabetes only as an integral part of his or her self-management education. Discuss
its purpose and agree how it should be interpreted and acted upon.

National Institute for Health and Care Excellence, 2015
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R23 Self-monitoring of plasma glucose should be available:
i to those on insulin treatment

1 to those on oral glucose lowering medications to provide information on
hypoglycaemia

1 to assess changes in glucose control resulting from medications and
lifestyle changes

to monitor changes during intercurrent illness

to ensure safety during activities, including driving.

R25 If self-monitoring is appropriate but blood glucose monitoring is unacceptable to
the individual, discuss the use of urine glucose monitoring.

National Institute for Health and Care Excellence, 2015
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Oral glucose control therapies (1):
metformin, insulin, secretagogues, an
acarbose

Clinical introduction

Maintenance of glucose control to target levels is achieved in only very few people with Type
2 diabetes for more than a few months using lifestyle measures alone.**** Oral glucose-
lowering drugs are then indicated, and the choice, order and combination in which these are
used will reflect evidence of:

1 prevention of microvascular and arterial damage
9 control of blood glucose levels

9 assessment of the inconvenience

T risks of side effects.

Glucose control deteriorates continually with time in most people with Type 2 diabetes T it is
not a chronic stable condition.>*>* This is known to be due to progressive failure of insulin
secretion.> Accordingly therapy has to be stepped up with time, one drug added to another
until such time as only exogenous insulin replacement will suffice.

The evidence of efficacy and side effects differs between drug classes, and to a lesser extent
between members of the same class. Since their introduction was over 40 years ago the cost
of some generic drugs is low whilst newer drugs have inevitably incurred high development
costs and are relatively expensive. Cost-effectiveness is then a relevant issue too. The
parent guideline suggested the long established biguanides (metformin) and sulfonylureas as
the usual choice of first- and second-line oral glucose-lowering therapy when indicated.
These, and other insulin secretagogues working through the same mechanisms as
sulfonylureas, are considered in this chapter, and the more expensive newer glucose-
lowering drugs in the next chapter.

The clinical questions concern the order with which these oral glucose-lowering medications
should be introduced and added to one another in different groups of people with Type 2
diabetes. Because such people vary in attributes (such as body weight) which can affect
choice of medication, and because some medication side effects can have consequences for
aspects of daily living (such as driving motor vehicles), blanket recommendations cannot be
made for everyone with Type 2 diabetes.

Metformin

Methodological introduction

A large number of RCTs were identified in this area; included trials were limited to
participants with Type 2 diabetes, a trial duration of at least 12 weeks and a sample size of
300 or more. Studies with smaller sample sizes were only included if there were no other
larger studies for a particular comparison.

Two Cochrane reviews were identified.*®°” One considered the effectiveness of metformin
monotherapy compared with placebo or any active combination.>® The other review included
studies of metformin alone or in combination with other treatments compared with placebo or
a range of other treatments, with the aim of reporting deaths due to lactic acidosis and non-
fatal cases of lactic acidosis.®’ Similarly, an RCT was identified which compared serious

National Institute for Health and Care Excellence, 2015
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adverse events (AEs) and plasma lactate levels between metformin and non-metformin
treated groups.*®

We identified a further five RCTs which compared metformin monotherapy with
pioglitazone,*® glimepiride,®® metformin plus rosiglitazone,** metformin and rosiglitazone as a
fixed-dose combination,62 and metformin plus nateglinide.®® Two of these studies had
methodological limitations and were not considered further.®*®*

In one RCT, metformin and biphasic insulin was compared with biphasic insulin alone.®

An additional RCT was identified and included which compared metformin immediate-release
(MIR) with metformin extended-release (MXR).%® The GDG subsequently felt that there might
be relevant and important information in existence on the AE profile of these two formulations
which had not been found during our search. Thus a focused call for evidence to all
stakeholders was made. Following this, the GDG considered two RCTs (published in the
same paper) which compared MXR against placebo,’® and to a retrospective chart review
comparing immediate- release and extended-release formulations.®” Consideration was also
given to four abstracts; however their usefulness is limited by the small number of patients
included and the lack of detail inhibiting any assessment of study quality.®® ™*

It should be noted that differing dosing and titration regimens and the differing populations
included in all the studies, may limit direct comparison between studies.

Health economic methodological introduction

Five papers were identified in the literature search, of these three compared metformin
mono- therapy with metformin in combination and so were thought to be more appropriate
evidence for other questions.” * One paper included a subgroup analysis of metformin
monotherapy compared to nateglinide monotherapy, although the results of this analysis
were not reported.”® Two evaluations based on the UKPDS were identified that were
considered to be of good quality.*®

Evidence statements

Mortality and morbidity

In terms of mortality and morbidity, a Cochrane review® looked at the events listed in the
Clinical Endpoint Analyses from the UKPDS® (UKPDS-34 1998). The systematic review
found five studies providing data on mortality and/or morbidity outcomes (four RCTs in
addition to the UKPDS).

In the UKPDS (median follow-up 10.7 years), among overweight (54% with obesity)
participants allocated to intensive blood glucose control, metformin (N=342) showed a
greater benefit than chlorpropamide, glibenclamide, or insulin (N=951) for any diabetes-
related outcomes, and for all-cause mortality. For other outcomes including diabetes-related
death, M, stroke, peripheral vascular disease and microvascular, there were no significant
differences between both comparison arms. Level 1++

In the same vein, the UKPDS found that overweight participants assigned to intensive blood
glucose control with metformin (N=342) showed a greater benefit than overweight patients on
conventional treatment (non-intensive blood glucose control, mainly with diet), (N=411), for
any diabetes-related outcomes, diabetes-related death, all-cause mortality, and MI. For the
rest of the outcomes such as stroke, peripheral vascular disease and microvascular, there
were no significant differences between both comparison arms. Level 1++

b According to the Cochrane review, the UKPDS is the unique trial that has been specifically designed to
determine whether tight glycaemia control decreases complications related to diabetes and increases life
expectancy.

National Institute for Health and Care Excellence, 2015
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1  After pooling data from the four non-UKPDS trials, the Cochrane review did not find
2 significant differences among comparisons either for all-cause mortality or for ischemic heart
3 disease (study durations ranged from 24 weeks to 2 years). Level 1++
Table-9.1- Metformin- mortality - and- morbidity - studiesa
1
Study/comparison= Outcome=n Effect-size-(RR)=
UKPDS:‘metformin-vs-sulfonylureas- Any-diabetes-related- outcomesa  0.78-(95%-CI-0.65-t0-0.94)
or-insulinz p=0.009=
H All-cause-mortalitys 0.73-(95%-CI-0.55-to-0.97)-
p=0.03m
Diabetes-related- deathm NS
Myocardial-infarction= NSz
Strokexn NSz
Peripheral- vascular-diseasen NSa
Microvasculara NSa
UKPDS: metforminvs-conventional- (non-  Any-diabetes-related- outcomesa  0.74-(95%-CI-0.60-to-0.90)
intensive-blood- glucose-control & p=0.004n
TTIINTY - WILT T Qe e
Diabetes-related- death= 0.61-(95% CI-0.40-to-0.94)-
p=0.03=
All-cause -mortality= 0.68-(95%-CI-0.49-to-0.93)
p=0.01=
Myocardial-infarction= 0.64-(95% CI-0.45-to-0.92)
p=002a
Strokexn NSz
Feripheral vascular-disease= NSz
Microvascular= NSz
Non-UKPDS trials:- metformin-vsz All-cause-maortality= NSz
COITIpEn sor L
4 Ischaemic-heart-diseasex NSz

Glucose control

Overall, the evidence appraised suggested that monotherapy with metformin produced
significantly greater improvements in glycaemic control (i.e. HbAlc and FPG/fasting blood

comparisons with other antidiabetic agents (i.e. alpha-glucosidase inhibitors,

5
6
7
8 glucose (FBG)) when it was compared with placebo, diet and sulfonylureas. Head-to-head
9
10

thiazolidinediones, meglitinides and insulin) and extended-release formulations of metformin,
11 failed to show more benefit for glycaemic control than standard monotherapy with metformin.
12  In addition metformin used in combination with different doses of nateglinide produce
13  significantly lower glycaemic values than metformin monotherapy.

National Institute for Health and Care Excellence, 2015
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Body weight/ body mass index

Overall, the evidence demonstrated a significant difference in terms of body weight/BMI
reduction favouring metformin monotherapy when compared with sulfonylureas, glitazones
and insulin therapies. Non-significant differences were found in head-to-head comparisons
between metformin against placebo, diet, alpha-glucosidase inhibitors, meglitinides and
treatment with extend-release formulation of metformin. Combination of metformin and
different doses of nateglinide produced a significant reduction in body weight when
compared with metformin monotherapy. Level 1+

Lipid profile

Non-significant differences in terms of lipid profile were found when metformin was compared
with placebo or meglitinides. Level 1++

Studies evaluating other comparisons found differences in specific lipid profile parameters.

When compared to diet, metformin significantly reduced total cholesterol (TC), however in a
comparison with a [I-glucosidase inhibitor, metformin significantly increased TC.>® Level 1++

The meta-analysis of studies comparing metformin to sulfonylureas found significant benefits
for metformin in terms of low-density lipoprotein cholesterol (LDL-C) and triglycerides.>®
Level 1++

In a comparison of metformin against insulin, significant benefits for metformin were found in
terms of total and LDL-C levels but not high-density lipoprotein cholesterol (HDL-C).>® Level
1++

In a study which compared metformin with pioglitazone,> pioglitazone was significantly more
beneficial in terms of triglycerides and HDL-C, however metformin was more beneficial for
LDL-C levels. The TC/HDL-C ratio did not differ significantly between the groups. Level 1++

A study which compared metformin monotherapy with metformin and nateglinide63 found no
differences across the lipid profile between these two groups except for triglycerides which
were reduced significantly in the metformin and nateglinide group (nateglinide 120 mg tablets
thrice daily). Level 1+

Where MIR was compared with MXR treatment, lipid profiles were similar between groups
(statistical significance not reported) except for triglycerides where the mean change from
baseline in the immediate-release group was 1 mg/dL; but was 34 mg/dl in the MXR 1,000
mg arm, and 42 mg/dl in the MXR 1,500 mg arm.®® Level 1+

National Institute for Health and Care Excellence, 2015
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).2 Metformin comparis

Polst load
glucose/ Body
Change in PPBG/ BMI weight
Comparison Study HbA1c (%) FPG PPGE (kg/m2) (kg) TC LDL TG HDL
Head-to-head comparisons
Metformin vs Cochrane SMD SMD NE NS = NS NS NS NS
placebo systematic reviews® —0.97 (95%Cl  —0.87 (95% Fourstucies Fourstudies Three Four studies
12 studies N=1,587 —1.25t0-069) Cl-1.131t0 N=006 N=418 studies N=418
—0.61) N=374
Metforminvs die!  Cochrane SMD NS NE NS - SMD NS NS NS
systematic review® —1.06 (95% CI —0.59(9:%  One study Two studies  One study
Three studies —1.891t0-0.22) Cl-0.901to0 N=61 N=161 N=61
N=014 —0.27)
Two studies
N=161
Metformin vs Cochrane NS NS NE NS - 1.32 (95% SMD NS NS NS
alpha-glucosidase  systematic review58 Cl0.77to One study Onestudy  One study
inhibitors Two studies N=223 1.87) N=62 N=62 N=62
One study
MN=62
Metformin vs Cochrane SMD SMD NE SMD - NS SMD SMD NS
sulfonylureas systematic review®® —0.14 (95%ClI -0.16 (95% —0.45 (95% 10 studies —-0.29 (85%  -0.22 (95% Eight studies
12 studies —028t0-001) Cl-027to Cl-0.80to N=1,150 Cl-052to Cl-043to N=1,069
N=2,376 —0.05) —0.10) —0.07) —0.02)
Six studies 10 studies
N=793 N=1,150
Metformin vs Cochrane NS SMD NE NS - NS NS NS NS
meglitinides systematic reviewso —0.31 (95% One study One study Onestudy  One study
Two studies N=413 Cl-0.51t0 MN=56 N=56 N=56 N=56
—-0.12)
1 continued
92 Metformin co — continued
Post load
glucose/ Body
Change in PPBG/ BMI weight
Comparison Study HbA1¢ (%) FPG PPGE (kgim?) (kg) TC LDL TG HDL
Head-to-head comparisons — continued
Metformin vs Cochrane SMD NS NE NS - NE NE NE NE
glitazones systematic review5® —0.28 (95% CI
Three studies —0.52 to —0.03)
N=260
Metformin vs NS 0.3 mmold, NE NE Mean body NS +0.27 mmoll  -0.61 +0.16 mmol
pioglitazone p=0.016in weight (TC/HDL-C change from mmol/l change from
One studys® favour of increased by ratio) baseline for change from baseline for
N=1,199 pioglitazone 19kg pioglitazone  baseline for pioglitazone vs
compared vs —0.12 pioglitazone  +0.08 mmol/l
to a decrease mmol/l vs 0.3 metformin
of 2.5 kg with metformin mmol/l p=0.001
metformin® p=0.001 metformin
p=0.001
Metformin vs Cochrane NS NS NE SMD - SMD SMD SMD SMD
insulin systematic review58 —0.91 (95% —0.77(8%% -0.83 (95% NS 0.65 (95% CI
Two studies N=811 Cl—1.44to Cl -1.29to Cl-135to One study 0.13t01.17)
—037) —024) —0.30) N=60 One study
One study One study N=60
N=60 N=60
2 continued
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e 9.2 Metformin comparison s

Post load
glucose/ Body
Change in PPBG/ BMI weight
Comparison Study HbA1c (%) FPG PPGE {kg/m?) (kg) TG LDL TG HDL
Head-to-head comparisons — continued
MIR vs MXR One study®® NS Mean FPG ~ NE NE NS Change from Change from Change from Change from
(MXR—-1,000mg N=217 concentrations baseline MIR baseline baseline baseline MIR
and 1,500 mg) increased in all —1 mg/dl, —4Amg/dl with MIR +2 mgidl, MXR
three MXR 1,000 MIRand +1 mg/dl, 1,000 ma/dl
treatment +2 mg/dl and -6 ma/dl in MXR 1,000 and -1 mg/dl
groups at —3 mg/dl both MXR +34 mg/idl  MXR 1,500
week 24 The MXR 1,500 groups*® and
mean +42 mo/d!
increases MXR 1,500*
were smaller
in the MXR
groups
compared with
the MIR group
(statistical
significance
not reported)
Rosiglitazone/ One study®? Treatment -18.3mg/dL  NE NE Therewasa 0.1%change 3.4%change -8.5% —1.3% change
metformin (FDC) ~ N=569 difference 95% Cl -23.5 mean size from baseline frombaseline change from from baseline
vs metformin —0.22% (95% to-13.2; effect for MET vs for MET vs baseline for for MET vs
Cl -0.36to p<0.0001 in increase from 10.7% RSG/ 14.5%RSG/ METvs 4.1% RSG/
—0.09%, favour of baseline in MET* MET* 1.2%RSG/ MET*
p=0.001) rosiglitazone/ weight in the MET=
metformin RSG/MET

group (1.3
(0.22)kg)and a
mean decrease
in the MET
group (-0.8
(0.26) kg)*

continued

Postload
glucose/ Body
Change in PPBG/ BMI weight
Comparison Study HbA1c (%) FPG PPGE (kg/m?) (kg) TC LDL (] HDL
Head-to-head comparisons — continued
Metformin vs One study®? Nateglinide —0.8 mmol/l NE NE 0.9 Kg NS NS Metformin NS
metformin + N=467 60mg —0.36%, (p=<0.01)in increase was plus
nateglinide (60 mg p=0.003 favour of observed in nateglinide
and 120 mg) nateglinide metformin + the 120 mg vs
120 mg —0.51%, nateglinide nateglinide metformin
p<0.001 120 mg 120 mg-group (mean
(over that in difference
the metformin —0.2 p=0.042)
group)
(p=0.001)
Combinations
Metformin + One study®* 0.39%, p=0.007 NE PPBG NE NS NE NE NS NS
insulin biphasicvs  N=341 NS

insulin biphasic

MET, metformin; NE, not evaluated; NS, non-significant; PBG, postprandial blood glucose; PPGE, postprandial glucose excursion; RSG, rosiglitazone; SMD, standardised mean difference; TG, triglycerides
“Indicates statistical significance tests not reported/performed

National Institute for Health and Care Excellence, 2015
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Adverse events

Adverse events

The main differences across all the different treatment groups were:
1 the high frequency of gastrointestinal (GI) complaints reported by metformin-treated

patients

1 the high frequency of hypoglycaemic events reported by sulfonylurea-treated patients

=

the high number of episodes of oedema reported by glitazone-treated patients

1 the high number of cases of upper respiratory infection in patients treated with

meglitinides.

Level 1+

In the only RCT® directly comparing MIR and MXR, more diarrhoea, flatulence and
abdominal pain were experienced in the extended-release group whilst more or equivalent
proportions of patients, experienced nausea/vomiting, headache and dyspepsia/heartburn in
immediate-release group (significance tests not performed). In placebo-controlled studies,
patients on MXR always experienced more Gl AEs than those on placebo.®® Level 1+

A retrospective chart review®’ found a significantly reduced frequency of GI AE in a cohort of
patients when they were switched from MIR to MXR. A cohort of patients taking metformin
for the first time also experienced less Gl AEs if they were commenced on MXR rather than
the immediate-release formulation. Level 2+

Table 9.3 Metformin adverse events

Comparison
Head-to-head comparisons

Metformin vs placebo

Study

Cochrane systematic review3®

Size effect

Hypoglycaemia

NS

Gl discomfort

NS

Diarrhoea

Two studies N=639

3.09 (95% Cl1 1.58 to 6.07)

Metformin vs diet

Cochrane systematic review3®

Hypoglycaemia
One study N=811
421(95% Cl 14010 12.66)

Metformin vs alpha-glucosidase
inhibitors

Cochrane systematic review36

Gl discomfort
Two studies N=223
0.26 (95% 0.07 to 0.91)

Metformin vs glitazones

Cochrane systematic review36

NE

Metformin vs pioglitazone

One study3?
N=1,199

Diarrhoea®
Metformin 11.1%
Pioglitazone 3.2%
Oedema*
Metformin 1.7%
Pioglitazone 4.5%

National Institute for Health and Care Excellence, 2015
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Table 9.3 Metformin afdv

ents — continuwed

Comparison Study
Head-to-head comparisons — contnued

One study™
MN=217

MIR s MXR (MXR— 1,000 mg and
1,500 rng)

Size effect

Hypoghycaemis®

Metformin MIR 1.4%
Metformnin MXR 1,000mg 1.3%
Forother AEs®

[Metformnin IR 500mg BDwvs
Metformnin ¥R 1,000 mg od)
Diamhoea 3% vs 5%
Flatulence 1% vs 4%
Abdominal pain 1% vs 4%
Mauseahwomiting 4% vs 3%
Headache 4% vs 4%
Dyspepsia’heartbum 6% vs 3%

MR 1,000 mg (protocol 1) or Two studies™

H00—2,000 mg (protocol 2) ws placebo

Protocol 1

Allcause AEs wererepaorted by
59.5% of patientstre ated with
placeboand by 63.5% of
patient trested with NXR
ForGl AEs (placebo vs MXR)
Abdominal pain5.1% vs 7.5%
Diamhoea . 1% vs 6.9%
Mauseahomiting 3.8% vs 9.4%
Protocol 2

Allcause AEs werereported by
59.5% of patients tre ated with
placeboand by 65.85% of
patients trested any dosage of
NIXR

ForGl AEs (placebo vs MXR)
Abdominal pain2.6% vs 5. 1%
Diamhoea3.4% vs 12.9%
Mauseahomiting 1.7% vs B.2%

MIR (mean dose 1,282mg) vs One cohort studyS

MR (mean dose 1,258 mg)

Crverallin the MXR vs MIR
cohorts: frequencyof any Gl
AEs within the first yearof
treatmentNS.

Patients switched from MIR to
NIR:

Frequency of any Gl AEs 26 45%
on MIRwvs 11.71% afier
switching to MXR; p=0.0006)
Frequency of diamhoes 18.05%
vs B.28%:; p=0.0084)
Caomparson of patientsnew to
metfiormnin tre:stmentwith either
MIR or MR

% of patients repaortinga Gl AE
during the first yearoftreatment
with MIF. 19.83% vs 9. 23% MXR
(p=0.04)
Frequency of diamhoes (13.5%
vs 3.08, p=0.0165)

catbaved

National Institute for Health and Care Excellence, 2015
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Table 9.3 Metformin adverse events — continued

Comparison Study Size effect

Head-to-head comparisons — continued

Rosiglitazone/metformin (FDC) One study®? Hypoglycaemia®

vs metformin N=569 Metformin 0.4%
Rosiglitazone/metformin 1%
Diarrhoea®

Metformin 14%
Rosiglitazone/metformin 6%
Oedema”

Metformin 1%
Rosiglitazone/metformin 3%

Metformin vs metformin + nateglinide One study®3 Hypoglycaemia®

(60 mg and 120 mg) N=467 Placebo group 3.9%
Nateglinide 60 mg 8.4%
Nateglinide 120 mg 15.6%
Diarrhoea®
Placebo group 7.9%
Nateglinide 60 mg 5.8%
Nateglinide 120 mg 5.6%
Upper respiratory infection®
Placebo group 4.6%
Nateglinide 60 mg 9 7%
Nateglinide 120 mg 8.1%

* Indicates statistical significance tests not reported/performed

Lactic acidosis

A Cochrane review”’ looked at the risk of lactic acidosis in patients treated with metformin.
There were no cases of fatal or non-fatal lactic acidosis reported. Level 1+

In addition, one RCT® did not find a significant difference in plasma lactate levels between
metformin-treated patients and patients treated with other antidiabetic agents. Level 1+

Health economics evidence statements

The UKPDS included an analysis of intensive blood glucose control with metformin for
overweight patients compared to conventional treatment primarily with diet. The study
included 753 overweight (more than 120% ideal body weight) patients with newly diagnosed
Type 2 diabetes from 15 hospital-based clinics in England, Scotland and Northern Ireland. Of
these patients 342 were allocated to an intensive blood glucose control policy with metformin
and 411 were allocated to conventional treatment, primarily with diet alone. The study was
conducted from 1977 to 1991. The median follow-up period was 10.4 years.

In the conventional policy group the glycaemic goal was to obtain the lowest FPG attainable
with diet alone. In the intensive policy group the aim was a FPG of less than 6.0 mmol/l by
increasing the dose of metformin from 500 to 2,550 mg a day as required. Use of metformin
for intensive blood glucose control in overweight patients was found to confer a 32% risk
reduction for any diabetes-related endpoint and a 42% risk reduction for diabetes-related
deaths compared with a conventional policy.

National Institute for Health and Care Excellence, 2015
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Resource use was routinely collected as part of the study. Non-inpatient resource use data
was collected using a questionnaire distributed between January 1996 and September 1997.
The incremental costs reported in the analysis have the study protocol driven costs removed.
These were replaced with a pattern of clinic visits reflecting general practitioner and
specialist clinical opinion on the implementation of intensive policy.

Where a patient was still alive at the end of the follow-up, a simulation model was used to
estimate the time from end of follow-up to death. It was assumed that there would be no
continuation of benefit of therapy beyond the trial period in both evaluations.

The data was used in a cost-effectiveness analysis® and a costi utility analysis.** Both
evaluations showed intensive blood glucose control with metformin for overweight patients to
be cost-saving compared to conventional treatment.

In the cost-utility analysis, within trial costs and projected costs were included. In the cost-
effectiveness analysis only costs incurred during the trial period were included.

Table 9.4 Results: Clarke (2001)34

Mean cost difference
(95% CI) per patient

Mean cost per patient
(1997 cost year)

Conventional Metformin
Total costs, 3% discount per year £6.878 £6 607 —£271 (-£1,345, £801)
Total costs, 6% discount per year £5,893 £5,635 —£258 (-£1,171, £653)

Table 9.5 Results: Clarke (2001)34

Mean (95% CI) life expectancy
(vears) per patient

Mean difference
(95% CI) per patient

Conventional Metformin Difference
Mot discounted 213 223 10(-0021)
3% discount per year 121 15.1 06(0012)
6% discount per year 1.3 117 04 (00 08)

Table 9.6 Results: Clarke (2005)33

Mean cost per patient

Mean cost difference

(2004 cost year) (95% CI) per patient
Conventional Metformin
Total cost of treatment (3.5%) £16,941 £15,290 —£1,021 (-£4,291, £2 249)
Total cost of treatment (6%) £12,798 £11,792 —£1,006 (-£3,251, £1,239)

National Institute for Health and Care Excellence, 2015
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Table 9.7 Results: Clarke (2005)33

Mean difference
Mean (95% CI) QALY per patient (95% CI) per patient

Conventional Metformin
Mean QALY's per patient (not 16.44 17.32 088 (=054, 229)
discounted)
3.5% discount rate - - 0.55 (-0.10, 1.20)
6% discount rate - - 0.40 (-0.01, 0.80)

In the cost-effectiveness model with costs and effects discounted at a 6% rate, there was a
71% probability that metformin would prove to be cost-saving compared with a conventional
policy.>*

If additional costs of intensive policy with metformin were 50% more than assumed in the
baseline estimates then the cost per life-year gained would be £948.

In the cost-utility model there was a 77% probability that metformin would prove to be cost-
saving compared with a conventional policy.*® Sensitivity analyses were performed for anti-
diabetic therapy cost (x50%); standard practice costs (x50%); cost of complications (x50%);
utility of one when free of complications; no treatment benefit and continuing benefit beyond
the trial. Metformin was consistently shown to be a cost-reducing intervention.

Insulin secretagogues

Methodological introduction

A large volume of RCTs were identified in this area as the sulfonylurea and meglitinide drug
classes include nine different agents (chlorpropamide, glibenclamide, gliclazide, glimepiride,
glipizide, gliquidone, tolbutamide, nateglinide and repaglinide). Head-to-head comparisons
with metformin were excluded as this is addressed in a previous question. Comparisons with
the thiazolidinediones (the glitazones) were also excluded, as this will be addressed as part
of a separate evidence review (see section 10.2).

Twenty-one studies were identified, four of which were excluded due to methodological
limitations.”®

National Institute for Health and Care Excellence, 2015
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Table 9.8 The various comparisons made in the included RCTs

Reference

Nateglinide vs placebo 80,81
Repaglinide vs placebo 82
Repaglinide vs nateglinide 83
Repaglinide vs glimepiride o4
Repaglinide vs glipizide 85
Repaglinide vs glibenclamide 8
Repaglinide + bedtime NPH vs gliclazide + bedtime NPH ar
Nateglinide + metformin vs repaglinide + metformin a8
Nateglinide + metformin vs glibenclamide + metformin 89
Nateglinide + metformin vs gliclazide + metformin 90
Nateglinide + metformin vs nateglinide vs metformin 91
Nateglinide + insulin glargine vs placebo + insulin glargine 92
Gliclazide modified release vs glimepiride 93
Gliclazide modified release vs gliclazide immediate release 94
Glimepiride vs metformin vs glimepiride + metformin 95
Glibenclamide vs insulin lispro 96

One cohort study on UKPDS data compared patients treated with diet alone vs sulfonylurea
vs metformin vs insulin monotherapy.®’

There is a paucity of studies for some comparisons, for example there are no head-to-head
studies of the sulfonylureas (excluding studies of gliclazide-modified release) and only one
study which compares a meglitinide with a sulfonylurea.®*

Differing study populations, dose and titration regimens may limit direct comparison between

o~y OO0k WN B

7.32

11
12

13

studies.

Health economic methodological introduction

Thirteen papers were identified in the literature search. Of these, three were considered of
good quality and relevant to the guideline. Two UKPDS papers were identified; a cost-utility
analysis® and a cost-effectiveness® analysis of intensive blood glucose control.

Metformin monotherapy was compared with nateglinide plus metformin in the UK.”

National Institute for Health and Care Excellence, 2015
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Evidence statements

Metiglinides (repaglinide and nateglinide) vs placebo

Overall, metiglinides produced a significantly greater glycaemic control and a higher
incidence of hypoglycaemic events when compared with placebo. No differences were found
in terms of body weight and lipid profile.

Table 9.9 Nateglinide (120 mg) vs placebo
1 study®! N=47

Level of evidence 1+

HbA1c Nateglinide —3.6%
Placebo +5.6%
p=0.02
FPG NS
Post load glucose/PPBG NE
Lipid profile TC| LDL TG HDL
NS NS NS NS
Body weight/BMI BMI Body weight
NE NE
AEs AE data not reported

Table 9.10 Nateglinide (30, 60, 120 mg) vs placebo
1 study®? N=675

Level of evidence 1+

HbA1¢ Nateglinide relative to placebo (—0.26+0.05, —0.31+0.04, —0.39+0.05 for
30 mg, 60 mg and 120 mg respectively) were significant (p<0.001)

FPG Modest but statistically significant and dose-related reduction of FPG
relative to placebo (p<0.001 vs placebo for all dose strengths)

Post load glucose/PPBG NE
Lipid profile TC LDL TG HDL
NE NE NE NE
BMI/body weight BMI Body weight
NE NS
AEs Hypoglycaemia

There was a dose-related increase in symptomatic hypoglycaemia but the
incidence of confirmed hypoglycaemia in nateglinide-treated patients was
much lower than symptomatic hypoglycaemia

Symptomatic Confirmed
Placebo 4.9% (1.2%)
30 mg nateglinide 12% (2.4%)
60 mg nateglinide 11.4% (4.0%)
120 mg nateglinide 22 8% (5.3%)

National Institute for Health and Care Excellence, 2015
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Table 9.11 Repaglinide vs placebo
1 study®2 N=408

Level of evidence 1+

HbA1c Final HbA1¢ levels were significantly greater for repaglinide monotherapy
than nateglinide monotherapy (—1.57 vs —1.04%, p=0.002)
FPG Significantly greater efficacy for repaglinide than nateglinide

(—57 vs —18 mg/dl, p<0.001

Post load glucose/PPBG NS
Lipid profile TC LDL TG HDL

NE NE NE NE
BMI/body weight BMI Body weight

NE Mean weight gains from baseline to study end

were +1.8 kg for repaglinide and +0.7 kg for
nateglinide, p=0.04

AEs

Repaglinide vs nateglinide

The most common AEs (3—10% of patients in both groups) were upper
respiratory tract infection, sinusitis, constipation, arthralgia, headache and
vomiting but there was no notable difference in the pattern between the two
groups

Hypoglycaemia

There were 7% of repaglinide patients who had minor hypoglycaemic
episodes and 0% for nateglinide (this is 0.016 events per patient per
months for repaglinide vs 0 for nateglinide p=0.3, NS)

When repaglinide was compared with nateglinide in people with Type 2 diabetes previously
treated with diet and exercise:

T repaglinide and nateglinide had similar postprandial glycaemic effects. However,
repaglinide was more effective than nateglinide in reducing HbAlc and FPG values

1 a greater weight gain (p=0.04) was seen in repaglinide-treated patients when compared to

E ]

nateglinide-treated patients

1 hypoglycaemic events were more frequently reported by patients receiving repaglinide
(non-significant difference between the two groups).

National Institute for Health and Care Excellence, 2015
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Table 9.12 Repaglinide vs nateglinide
1 study®3 N=150

Level of evidence 1+

HbA1¢ Final HbA1¢ levels were 0.99% lower in the repaglinide group than in the
placebo group (p<0.001)
FPG There was a mean 1.44 mmol/l greater reduction in the repaglinide group

compared with the placebo group (p<0.001)

Post load glucose/PPBG NE
Lipid profile TC LDL TG HDL
NE NE NE NE
BMI/body weight BMI Body weight
NE NS

AEs

The averall tolerability of repaglinide was similarto placebo excluding
hypoglycaemic events

Hypoglycaemia

17% of patients in the repaglinide group and 3% in the placebo group
reported minor episodes of hypoglycaemia

3 repaglinide patients reported a total of 4 major hypoglycaemic events

Meglitinides vs sulfonylureas

In head-to-head comparisons with sulfonylureas, metiglinides failed to demonstrate better
glucose control and led to a similar number of hypoglycaemic events. No significant
differences were observed in terms of lipid profile and body weight reduction.

Table 9.13 Repaglinide vs glimepiride
1 study84 N=132

Level of evidence 1+

HbA1c

NS

FPG

NS

Post load glucose/PPBG

PPG levels were significantly lower with repaglinide compared with
glimepiride (p<0.01)

Lipid profile TC LDL TG HDL
NS NS NS NS
BMI/body weight BMI Body weight
NS NS

AEs

AE data not reported

National Institute for Health and Care Excellence, 2015
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Table 9.14 Repaglinide vs glipizide
1 study® N=256

Level of evidence 1+

HbA1c Statistically significant difference between HbA1¢ changes from baseline in
the two treatment groups in favour of repaglinide (0.19% vs 0.78%,
difference —0.59%, p<0.05)

FPG Statistically significant difference between FPG changes in the two
treatment groups in favour of repaglinide (0.5 mmol/l vs 1.3 mmol/l,
difference —0.9 mmol/l, p<0.05)

Post load glucose/PPBG NE
Lipid profile TC LDL TG HDL
NS NS NS NS
BMI/body weight BMI Body weight
NE NS
AEs A total of 20 patients in the repaglinide group and nine in the glipizide group
reported AEs other than hypoglycaemia. The most common were nausea
and fatigue

Hypoglycaemia
The number of patients experiencing minor hypoglycaemic events was
similar in the repaglinide and glipizide groups (15% vs 19% respectively)

National Institute for Health and Care Excellence, 2015

59



