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MANAGEMENT OF
TYPE 2 DIABETES

KEY MESSAGES
•   The estimated number of people in New Zealand with diagnosed diabetes is predicted to 

increase substantially in the next 20 years, from 115,000 to over 160,000.

•   The prevalence of diagnosed diabetes is higher among Mäori and Pacifi c peoples and 
complications are more common and more severe.

•   About half the people with diabetes are thought to be undiagnosed. Many of these people will 
be asymptomatic.

•   Lifestyle change is central to the management of all people with diabetes and requires 
advice on energy intake and dietary pattern, physical activity, and smoking cessation, where 
appropriate.

•   Involving families in diabetes management planning is of particular importance to Mäori and 
Pacifi c people with diabetes.

•   Regular screening for renal, retinal and foot complications should occur from diagnosis of 
type 2 diabetes.

•   Tight glycaemic control reduces the risk of and slows the progression of microvascular and 
macrovascular complications. A stepped approach is recommended to lower and maintain 
HbA1c to as close to physiological levels as possible, preferably less than 7%, without 
hypoglycaemia.

•   Optimum blood pressure control, below 130/80 mm Hg, reduces the risk of and slows the 
progression of microvascular and macrovascular complications. Intensive blood pressure 
management is recommended in people with diabetes and overt nephropathy, microalbuminuria 
or other renal disease, with most requiring more than one blood pressure lowering agent.

•   Any sustained reduction in both HbA1c and blood pressure is worthwhile.

•   Annual cardiovascular risk assessment is recommended for all people with diabetes. The 
National Heart Foundation cardiovascular risk chart should be used to calculate cardiovascular 
risk. Clinically, people with diabetes and overt nephropathy or other renal disease are at high 
risk of cardiovascular disease.

•   For all people with diabetes the 5-year cardiovascular risk should be less than 15% and, where 
possible, the goal is to achieve: total cholesterol less than 4 mmol/L; triglycerides less than 
1.7 mmo/L and blood pressure less than 130/80 mm Hg.

•   People with diabetes and microalbuminuria or overt nephropathy should be on an ACE-inhibitor 
or A2 receptor-blocker, if tolerated, to prevent disease progression.
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Figure 1: Stepwise approach to glycaemic control

YESNO
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target reached?

Determine
target HbA1c

level (see note 1)

Work with each individual
on lifestyle modification

Review lifestyle issues every 3 – 6
months in every individual, even
if on drug therapies
• Dietary pattern, with emphasis

on glycaemic control,
cardiovascular risk reduction
and weight reduction (especially
if BMI ≥25) – consider referral
to a dietitian

• Physical activity – individualise
goals

• Diabetes education – consider
referral for diabetes education

• Blood glucose self-monitoring
– negotiate with each individual

• Concordance with therapies
• Injection technique (if on insulin)
• Intercurrent

medical/psychosocial issues

Consider/review medication
Oral monotherapy  (see note 2)

• Metformin is first-line therapy if BMI ≥25;
sulphonylurea may be used if BMI <25, or
metformin is not tolerated or contraindicated

• Consider a glitazone* if both metformin and a
sulphonylurea are not tolerated or contraindicated

• Consider acarbose if other oral agents are not
tolerated or contraindicated

• Titrate dose until maximum recommended or
tolerated dose is reached – 'start low, go slow'

Combination oral therapy
(see notes 2 and 3)

• If already on metformin, add a sulphonylurea
• If already on a sulphonylurea, add metformin
• Consider a glitazone* in combination with either

metformin or a sulphonylurea, if either is not
tolerated or contraindicated

• Titrate dose until maximum recommended or
tolerated dose is reached – 'start low, go slow'

• Consider referral to a diabetes nurse or specialist
Consider insulin therapy (see note 4)

• For those on maximum doses of oral therapy,
consider starting insulin therapy

• Monitor and review lifestyle issues regularly
• Consider referral to a diabetes nurse or specialist

Review every 3 – 6 months

Continue current management
• Review target HbA1c level (see note 1)

Review lifestyle issues
and medication

All people with type 2 diabetes from diagnosis

Monitoring methods = HbA1c testing and
review of hypoglycaemic events

For further details see the New Zealand Guideline, Management of Type 2 Diabetes 
(www.nzgg.org.nz).

*At the time of publishing, only rosiglitazone is available in New Zealand and it is not subsidised.



Note 1: Monitoring and targets
•   Target HbA1c as close to physiological levels as possible, preferably less than 7%
•   The lower the level of HbA1c the better; however, any sustained reduction is worthwhile
•   Negotiate a target with each individual, taking into account:

- risk factors (age, BMI, blood pressure, lipid status)
- side effects of therapy, particularly severe hypoglycaemia
- presence of complications of diabetes, or co-morbidities
- patient choice
- psychosocial circumstances

•   Lower HbA1c targets are advisable:
- in the fi rst few years after diagnosis of diabetes
- in the presence of complications of diabetes
- in the presence of multiple risk factors for complications of diabetes

•   Higher HbA1c targets may be advisable:
- in those who have frequent hypoglycaemic episodes
- in those with hypoglycaemic unawareness
- in older people who are frail or have signifi cant co-morbidities
- in those at risk of severe hypoglycaemia who live alone or have poor social support.



Note 2: Oral hypoglycaemic agents

Drug class
• Drug name

Starting dose Usual maximum 
dose

Main 
contraindications

Main cautions 
and side effects

Biguanide
• Metformin 500 mg twice 

daily
850 mg – 1g 
three times daily 

Serum creatinine 
≥0.15, or 
creatinine 
clearance <60 
ml/sec

Signifi cant liver 
impairment

Severe left 
ventricular 
dysfunction

Gastrointestinal 
symptoms 
(diarrhoea); lactic 
acidosis (very 
rare)

Take in divided 
doses with food

Start with low 
dose, increase 
gradually

Sulphonlyureas (Insulin Secretagogues)

• Glipizide 2.5 – 5 mg/day 10 mg twice daily Signifi cant liver 
impairment

Hypoglycaemia

• Gliclazide 40 – 80 mg/day 160 mg twice 
daily

• Glibenclamide 2.5 mg/day 7.5 mg twice 
daily

Use with caution 
in the elderly or 
in people with 
renal failure

• Tolbutamide 500 mg/day 2 g/day

Glitazones* (PPAR-γ agonists)
• Rosiglitazone 4 mg/day

(full effect on 
blood glucose 
may be delayed 
for at least 6 
weeks)

8 mg/day Cardiac failure

Should not 
usually be 
considered in 
combination with 
insulin therapy

Weight gain

Fluid retention

Mild dilutional 
anaemia

Check liver 
function at 4 – 6 
weeks

Alpha-glucosidase inhibitors
• Acarbose# 25 mg/day 50 – 100 mg 

three times daily
Gastrointestinal 
symptoms

*Not funded

#Specialist Authority only

Note: The information in this table relates to drugs available at the time of guideline publication.



Note 3: Referral to specialist diabetes nurse or physician

Referral to a specialist diabetes nurse or physician should be considered in the following 
circumstances:

•   HbA1c targets cannot be reached despite maximal drug and lifestyle therapy
•   frequent or severe hypoglycaemic episodes
•   complications of diabetes, especially more than one complication
•   very high risk of complications (presence of multiple risk factors).

Note 4: Initiating insulin therapy in type 2 diabetes

If HbA1c is persistently above target despite maximal oral drug and lifestyle therapy, consider starting 
insulin therapy. It is advisable to talk to a person about starting insulin therapy well in advance of the 
actual need to start. This allows plenty of time for questions to be asked, and fears (particularly the 
fear that starting insulin means that death is imminent) to be addressed.

•   Oral therapy and lifestyle management should be continued when insulin is added. If taking a 
sulphonylurea, the dose may need to be reduced, or it may occasionally need to be stopped.

•   Start with an intermediate-acting insulin such as Protophane or Humulin N.
•   If fasting glucose greater than 6 mmol/L, add an intermediate-acting insulin, 6 to 10 units given 

at bedtime. Progressively increase the insulin dose by 1 to 2 units every 3 to 4 days, until blood 
glucose targets are reached.

•   If fasting glucose is normal but daytime glucose levels are above target levels, add an intermediate-
acting insulin, 6 to 10 units at breakfast time. Progressively increase the insulin dose by 1 to 2 
units every 3 to 4 days, until blood glucose targets are reached.

•   If the HbA1c target is still not reached, the person will probably need twice daily or more frequent 
insulin. In this situation, referral to a specialist is strongly advised.



Figure 2: Cardiovascular (CV) risk assessment for people with diabetes

<15% calculated
CV risk

• Individualised lifestyle
advice on a cardio-
protective dietary pattern,
physical activity and
smoking cessation. Lifestyle
advice should be given by
the primary health care
team

• Continued attention to
glycaemic control, foot
problems, microalbumin-
uria and visual problems
including retinopathy

>15% calculated
CV risk

• Individualised lifestyle
advice on a cardio-
protective dietary pattern,
physical activity and
smoking cessation. Lifestyle
advice should be given by
the primary health care
team for 3 to 6 months
prior to initiating drug
treatment

• Aspirin and drug treatment
of all modifiable risk factors
(blood pressure lowering,
including an ACE-inhibitor,
lipid modification and
glycaemic control)

>20% clinically
determined CV risk

• Intensive lifestyle advice on
a cardioprotective dietary
pattern with a dietitian,
physical activity and
smoking cessation
interventions. Lifestyle
advice should be given
simultaneously with drug
treatment

• After myocardial
infarction: aspirin, if not
contraindicated, a beta-
blocker, statin and an ACE-
inhibitor

• After stroke: aspirin, statin
and a new or increased
dose of a blood pressure-
lowering agent

• Diabetes and overt
diabetic nephropathy or
other renal disease:
aspirin, if not contra-
indicated, an ACE-inhibitor
or an A2 receptor-blocker,
if not contraindicated,
second blood pressure
lowering agent and a statin

Goals
Lifestyle advice aimed at
reducing cardiovascular risk

Goals
Risk factors treated to a level
that will lower 5-year
cardiovascular risk to less
than 15%. Treatment should
aim to achieve optimal risk
factors levels where possible
(see Note 2)

Goals
All efforts should be made to
achieve optimal risk factor
levels

Follow-up
CV risk assessment every year

Follow-up
CV risk assessment every
year, risk factor monitoring
every 3 to 6 months

Follow-up
CV risk assessment every
year, risk factor monitoring
every 3 to 6 months

Determine
CV risk

(see Note 1)

All people with type 2 diabetes from diagnosis



Note 1

People with diabetes are at very high-risk (5-year CV risk >20%) if they have:

•   a previous history of cardiovascular disease (myocardial infarction, angina, ischaemic stroke or 
transient ischaemic attack)

•   specifi c genetic lipid disorders (familial hypercholesterolaemia, familial defective ApoB or familial 
combined hyperlipidaemia)

•   overt diabetic nephropathy or other renal disease.

All other men and women should have their absolute CV risk calculated using the National Heart 
Foundation’s cardiovascular risk assessment chart or an electronic decision support tool 

People with diabetes are assumed to be at high risk (5-year CV risk >15%) if they have total cholesterol 
greater than 8 mmol/L or TC:HDL ratio greater than 8 or blood pressure greater than 170/100 mm Hg.

Note 2: Optimal risk factor levels for people with diabetes

Lipid Fraction Value
Total Cholesterol <4 mmol/L
LDL Cholesterol <2.5 mmol/L
HDL Cholesterol >1 mmol/L
TC:HDL ratio <4.5
Triglycerides <1.7 mmol/L

Blood Pressure Systolic Blood Pressure Diastolic Blood Pressure
People with diabetes or cardiovascular 
disease

<130 mm Hg <80 mm Hg

People with diabetes and overt 
nephropathy, microalbuminuria or other 
renal disease

Aggressive blood pressure control is recommended, 
usually two blood pressure-lowering agents 
including an ACE-inhibitor

HbA1c HbA1c as close to physiological levels as possible 
(aim for <7%)



Figure 3: Identifying and managing diabetic renal disease

Confirmed
Microalbuminuria

What to do to prevent progression
of diabetic renal disease
• ACE-inhibitor or A2 receptor-

blocker irrespective of blood
pressure level

• Aggressive blood pressure
control <130/80 mm Hg,
preferably lower

• Good glycaemic control – target
HbA1c as close to physiological
levels as possible, preferably
<7%

• Manage modifiable
cardiovascular risk factors

• Monitor and review lifestyle
issues regularly

Follow-up
Refer for a specialist opinion or specialist management if:
• serum creatinine ≥0.15 mmol/L
• calculated glomerular filtration rate <60 ml/min/1.73m2

• rapid increase in level of microalbuminuria or proteinuria
• difficulty with achieving blood pressure <130/80 mm Hg
• non-diabetic renal disease is suspected, either alone or co-

existing with diabetic renal disease

Follow-up
• Refer for a specialist

opinion or management
• No further testing of ACR

required

ACR >30 mg/mmol
Overt diabetic nephropathy
or proteinuria
• ACE-inhibitor or A2

receptor-blocker for those
with confirmed overt
diabetic nephropathy,
irrespective of whether they
are normotensive or
hypertensive

• Further testing for
microalbuminuria is not
necessary if ACR is >30
mg/mmol

ACR ≥2.5 mg/mmol in
men

ACR ≥3.5 mg/mmol in
women

AND <30 mg/mmol
Establish cause of micro-
albuminuria
• Exclude other causes of a

positive result eg, urinary tract
infection, severe hyper-
glycaemia, cardiac failure,
vigorous physical activity,
contamination with blood or
other renal disease

• An abnormal initial test requires
confirmation by at least one
further test

Follow-up
Annual screening

ACR <2.5 mg/mmol
in men

ACR <3.5 mg/mmol
in women

AND creatinine
<0.15 mmol/L

Determine
urine albumin:

creatinine ratio (ACR)
and serum
creatinine

All people with type 2 diabetes from diagnosis

Routine Care
• Blood pressure control

<130/80 mm Hg
• Good glycaemic

control – target HbA1c
as close to physio-
logical levels as
possible, preferably
<7%

• Manage modifiable
cardiovascular risk
factors

• Monitor and review
lifestyle issues regularly

Overt Diabetic
Nephropathy or

Proteinuria
What to do to prevent
progression of diabetic renal
disease
• ACE-inhibitor or A2

receptor-blocker
irrespective of blood
pressure level

• Aggressive blood pressure
control <130/80 mm Hg,
preferably lower

• Good glycaemic control –
target HbA1c as close to
physiological levels as
possible, preferably <7%

• Manage modifiable
cardiovascular risk factors

• Monitor and review
lifestyle issues regularly



Figure 4: Identifying and preventing visual impairment and blindness

Retinal screening method
• Retinal photography is the preferred screening method
• Slit lamp biomicroscopy by appropriately trained health care

practitioners is a good alternative. Should be used if retinal
photographs are ungradable

• Visual acuity should be checked (see Note 1)

 Follow-up
• Retinal screening every

2 years is acceptable
• Preconception planning for

women with diabetes
should include retinal
screening

Modification of Risk Factors
• Maintain good glycaemic

control (target HbA1c
preferably <7%) and blood
pressure control (target
<130/80 mm Hg)

• Monitor and review lifestyle
management regularly

• Screen for and treat
microalbuminuria or overt
diabetic nephropathy

Follow-up
• Ongoing monitoring of

retinopathy under the
supervision of an
ophthalmologist

Modification of Risk Factors
• Maintain good glycaemic

control (target HbA1c
preferably <7%) and blood
pressure control (target
<130/80 mm Hg)

• Monitor and review lifestyle
management regularly

• Screen for and treat
microalbuminuria or overt
diabetic nephropathy

YESNO Retinopathy?

All people with type 2 diabetes from diagnosis

Note 1

People with symptomatic visual loss are not candidates for retinal screening. Assessment and regular 
review by an ophthalmologist is required.



Figure 5: Preventing active foot problems and lower limb amputation

Follow-up
Every 3 – 6 months

Follow-up
Annual screening

YESNO

All people with type 2 diabetes from diagnosis

How to Screen
• Direct visual inspection
• Assess for peripheral neuropathy using either 10 g

monofilaments or biothesiometer
• Assess peripheral circulation

Management of the
high risk foot

• Foot care education is
recommended as part of a
multidisciplinary approach

• Discuss the need for supportive,
well-fitting closed shoes

• Give culturally appropriate advice
to Mäori and Pacific people

• Custom-built footwear or orthotic
insoles should be used to reduce
callus severity and ulcer recurrence

• All people with peripheral arterial
disease and tissue loss, should be
referred for consideration of
arterial revascularisation
procedures

What to do
• Foot care education

is recommended as
part of a multi-
disciplinary approach

• Discuss the need for
supportive, well-fitting
closed shoes

• Give culturally
appropriate advice to
Mäori and Pacific
people

Does the patient have any features
of a high risk foot?

• Peripheral neuropathy (see Note 1)
• Peripheral arterial disease
• Previous amputation
• Previous ulceration (risk of recurrent ulcer) or current ulceration

(risk of amputation)
• Structural foot deformity
• Plantar callus

Management of
active foot problems
• Closely monitor wounds

(ulcers) and change
dressings regularly

• Total contact casting by
appropriately trained
podiatrists or plaster
technicians should be
considered for people
with unilateral plantar
ulcers

• Clinically infected
diabetic foot ulcers
should be treated with a
broad spectrum antibiotic
regimen in conjunction
with appropriate
debridement. Antibiotic
regimens may be
modified subsequently
depending on swab
culture and sensitivity
results

• If cellulitus or osteo-
myelitis is suspected or
present, refer promptly
for further assessment
and intravenous
antibiotics

Follow-up
Regular assessment until
active problem resolved,
then every 3 – 6 months

Note 1: Analgesia for painful diabetic neuropathy
•    For mild neuropathic pain, simple analgesia, eg, paracetamol should 

be tried fi rst

•    For more severe neuropathic pain, tricyclic antidepressants are indicated, 
starting with a low dose and titrating upwards until adequate pain relief 
or side effects develop 

•    Carbamazepine can be considered for more severe neuropathic pain

•    Consider gabapentin if severe neuropathic pain is unresponsive to 
antidepressant or anticonvulsive therapy

•    Topical capsaicin should be considered for the relief of localised 
neuropathic pain.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 10%)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 110
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 110
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


