
T he global prevalence of diabetes 
has increased dramatically; in 
Australia an estimated 1.2 million 
adults were reported to have dia-

betes in 2017-18, representing 4.9% of the 
total population.1 This number continues to 
rise and poses a significant burden on our 
healthcare system. Type 2 diabetes is most 
prevalent, comprising about 85% of cases.

There is a global trend towards younger 
age of onset of type 2 diabetes, linked to 
growing rates of obesity. As a result, the 
duration of this disease in many patients is 
increasing. Given the known association 

between disease duration and complications, 
there is increased risk of developing 
diabetes-related complications. People with 
diabetes diagnosed during early or 
mid-adulthood, in particular, need close 
screening and regular follow up to reduce 
their complication burden. In addition, there 
is the potential for added mental health 
burden for both young and older people 
living with chronic disease. Young women 
with diabetes need the opportunity to 
discuss reproduction and contraception.

Almost 50% of individuals with newly 
diagnosed type 2 diabetes have micro
vascular or macrovascular complications at 
diagnosis.2 Due to the more acute presenta-
tion of type 1 diabetes, complications at 
diagnosis are less likely. In all patients, 
regardless of type of diabetes, the risk of 
developing complications is strongly related 
to duration of diabetes and glycaemic 
control.3,4

There is extensive evidence showing that 
intensive glycaemic management delays 
onset and slows the progression of micro-
vascular disease in patients with type 1 or 
type 2 diabetes.3 The United Kingdom 
Prospective Diabetes Study (UKPDS), 
Action to Control Cardiovascular Risk  
in Diabetes (ACCORD) trial, Veterans 

Affairs Diabetes Trial (VADT) and Action 
in Diabetes and Vascular Disease: Preterax 
and Diamicron Modified Release Con-
trolled Evaluation (ADVANCE) trial all 
showed a reduction in myocardial infarction 
among patients with intensive glycaemic 
management.4 Intensive diabetes therapy 
has substantial long-term benefits for the 
risk of macrovascular and microvascular 
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The duration of type 2 diabetes is increasing owing to the global trend towards 
obesity and younger age of onset. In all patients with diabetes, regardless of type, 
the risk of developing complications is strongly related to disease duration and 
glycaemic control. People with diabetes need close screening and regular follow 
up to reduce their complication burden.
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disease in patients with type 1 diabetes.5 
The risk of hypoglycaemia should always 
be considered when targeting intensive 
glycaemic control.4

The current recommendations for screen-
ing for complications in people with diabetes 
are listed in Table 1.6,7,8 In addition to screen-
ing for microvascular and macrovascular 
complications, it is recommended that people 

with type 1 diabetes undergo screening for 
other autoimmune diseases. Patients with 
type 1 diabetes have higher risks of associated 
autoimmune conditions, such as coeliac 
disease and thyroid disorders.6 It is recom-
mended that patients with type 1 diabetes 
have thyroid stimulating hormone (TSH) 
level measured annually and that screening 
for coeliac disease be considered.6 The targets 

for glycaemic control and other risk factor 
modification are summarised in Table 2.8

Assessment for microvascular 
complications
Diabetic retinopathy
Adults with diabetes, regardless of type, 
should have an annual dilated eye exami-
nation to screen for diabetic retinopathy. 
Retinopathy can be asymptomatic in the 
early stages, but can progress rapidly; thus 
it is important to emphasise to patients that 
regular screening is essential. It is uncom-
mon for patients with type 1 diabetes to 
develop retinopathy in the first three to five 
years of their disease; however, most will 
develop the condition at some point over 
the next 20 years.9 Up to 20% of patients 
with type 2 diabetes have retinopathy at 
the time of diagnosis, and many develop it 
over time.9

Diabetic retinopathy can be classified as 
proliferative or nonproliferative. Proliferative 
diabetic retinopathy is characterised by the 
presence of new blood vessels within the 
retina. Due to the increased vascularisation, 
they are prone to haemorrhage, which can 
lead to acute visual loss. In nonproliferative 
diabetic retinopathy, microaneurysms form 
in the early stage of the disease. Hard 
exudates can occur later in the disease and 
are prone to haemorrhage.7 Management 
of diabetic retinopathy often requires input 
from an optometrist, ophthalmologist, the 
GP and an endocrinologist. Current guide-
lines recommend frequent monitoring 
(between three- to six-monthly or annually, 
based on severity) for nonproliferative 
diabetic retinopathy. All patients with 
proliferative diabetic retinopathy or dia-
betic macular oedema should be referred 
for ophthalmology review on an urgent 
basis.7

Early identification of diabetic retino
pathy allows an opportunity to slow pro
gression with improved glycaemic control 
and control of other risk factors such as 
hypertension.9 The Fenofibrate Intervention 
and Event Lowering in Diabetes (FIELD) 
study provided evidence supporting a role 
for fenofibrate in patients with type 2 dia-
betes in reducing the need for laser therapy 

Key points

•	Diabetes poses a significant health 
burden and has considerable impact 
on the healthcare system.

•	Screening for microvascular and 
macrovascular complications is 
recommended for people with either 
type 1 or type 2 diabetes.

•	People with type 1 diabetes should 
be screened for associated 
autoimmune conditions.

•	Treatment targets, especially 
glycated haemoglobin level (HbA1c), 
should be individualised, taking into 
account relative risk and potential 
adverse effects.
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for diabetic retinopathy, independent of 
lipid levels.10 Early detection also allows ear-
lier access to treatment that can reduce the 
risk of visual loss and need for vitrectomy, 
such as laser treatment, or intravitreal phar-
macotherapy with a corticosteroid or anti-
vascular endothelial growth factor.9

Diabetic nephropathy
Diabetes remains the leading cause of 
chronic kidney disease worldwide.11 All 
patients with diabetes should be screened 
annually for diabetic kidney disease. This 
develops in up to 20 to 40% of patients with 
type 1 or type 2 diabetes.11 General principles 
for slowing the progression of kidney disease 
include tight glycaemic control, along with 
treatment with an ACE inhibitor or an 

angiotensin receptor blocker, if there are 
no  contraindications.11 Sodium-glucose 
cotransporter-2 (SGLT-2) inhibitors also have 
a role in preventing progression of chronic 
kidney disease in patients with type 2 dia-
betes and existing microalbuminuria and 
mild renal impairment.12,13 Glucagon-like 
peptide-1 (GLP-1) agonists have also been 
shown to reduce the rate of development and 
progression of diabetic nephropathy in 
people with type 2 diabetes.14

The presence of microalbuminuria is 
an early sign of diabetic nephropathy. If an 
initial test on a spot urine sample to determine 
the albumin to creatinine ratio does not show 
microalbuminuria, the patient should be 
retested annually. A single elevated spot urine 
albumin to creatinine ratio alone is not 

diagnostic and the test should be repeated 
several times over six months.8 Other causes 
of proteinuria, such as urinary tract infec-
tion, should be considered. The normal 
reference range for a spot urine albumin to 
creatinine ratio is less than 2.5 mg/mmol in 
men and less than 3.5 mg/mmol in women. 
A 24-hour urine collection can be used to 
further quantify the degree of proteinuria.

Serum creatinine level and estimated 
glomerular filtration rate (eGFR) should 
be monitored at least annually. A decline 
in eGFR to less than 60 mL/min/1.73m2  is 
abnormal. If this occurs, repeat testing 
within three months can be done to confirm 
whether this is transient.8

Diabetic neuropathy
Diabetic neuropathy is common, affecting 
up to 90% of patients with type 1 or type 2 
diabetes;8 and diabetes is the leading cause 
of peripheral neuropathy. Symptoms can 
vary significantly between individuals, 
and  some individuals have seemingly 
asymptomatic neuropathy. Some patients 
can experience painful feet and increased 
sensitivity, whereas others have reduced 
sensation, typically in a ‘glove and stocking’ 
distribution.15 Once present, neuropathy is 
irreversible, although improved glycaemic 
control can help to delay progression.5

A formal foot examination should be 
conducted annually, by either an experienced 
medical practitioner or a podiatrist. This 
involves checking for the presence of pedal 
pulses, testing sensation via monofilament 
testing and assessing proprioception and 
vibration. The general appearance of the foot 
should be noted, such as loss of hair over the 
distal shin, as these changes frequently reflect 
underlying microvascular disease. Close 
inspection of the feet for the presence of dia-
betic foot ulcers is important. Cracked skin 
on the dorsum of the foot may predispose a 
person to skin breakdown and infection, and 
should be closely inspected. Patients with 
identified diabetic neuropathy should have 
formal podiatry assessments on a three-
monthly basis, or more regularly if clinically 
indicated.

A diagnosis of peripheral neuropathy can 
usually be made based on clinical features. 

Table 1. Recommended screening for macrovascular and microvascular 
complications in people with type 1 or type 2 diabetes6-8

Complication Screening test Frequency

Cardiovascular 
disease

Fasting lipid profile •	 Three monthly

Blood pressure •	At least annually; should be performed each visit

Waist circumference •	At least annually

Body mass index •	At least annually

Myocardial 
ischaemia

•	Resting ECG every two years
•	Calculate cardiovascular disease risk score  

and screen as appropriate according to risk 
stratification

•	Refer for cardiac stress test and CT coronary 
angiography as appropriate

Diabetic 
retinopathy

Retinal screening •	Second yearly if no retinopathy
•	Annual in high-risk patients, those with long 

disease duration, poor glycaemic control
•	Begin screening at onset of type 2 diabetes, or 

five years after diagnosis of type 1 diabetes in 
children and two years after diagnosis in 
adolescents and adults

Diabetic 
nephropathy

Serum biochemistry, 
spot urine albumin to  
creatinine ratio

•	 Three-monthly creatinine level
•	Annual urine albumin to creatinine ratio
•	More frequently if abnormal

Diabetic 
neuropathy

Comprehensive foot 
examination

•	Annual review if no abnormalities
•	More frequently if neuropathy or peripheral 

vascular disease present

Autonomic 
neuropathy

Clinical history •	Ask about symptoms of gastroparesis, postural 
hypotension, erectile dysfunction in each 
consultation and investigate accordingly
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However, nerve conduction studies can help 
confirm the diagnosis of diabetic neuropathy 
if the clinical picture is not clear.

The presence of a diabetic foot ulcer should 
prompt assessment of clinical severity using 
tools such as the PEDIS (perfusion, extent, 
depth, infection, sensation) classification 
(Table 3).16 Patients whose feet show pro-
longed capillary refill (over 3 seconds) and 
are difficult to palpate or lack pedal pulses 
should undergo arterial doppler ultrasono
graphy. Patients with nonhealing foot ulcers 
(over 4 weeks) should be referred to a multi-
disciplinary high-risk foot service.16

Autonomic neuropathy is often under- 
recognised in people with diabetes, particu-
larly those with type 1 diabetes. It may 
manifest as gastroparesis, erectile dysfunc-
tion or cardiac autonomic neuropathy. Its 
presence is associated with longer disease 
duration and poorer glycaemic control. 
Gastroparesis is characterised by delayed 
gastric emptying and can lead to feeling full 
quickly after eating, with or without  reflux 
and abdominal pain. It can be formally diag-
nosed by a gastric emptying study. Erectile 
dysfunction in men with diabetes is common 
and requires careful evaluation. Cardiac 
autonomic neuropathy is likely underdiag-
nosed and has a significant impact on the 
risk of myocardial ischaemia, heart failure, 
arrhythmias and orthostatic hypotension. 
Changes in heart rate variability and blood 
pressure on sitting to standing can indicate 
cardiac autonomic neuropathy and require 
further evaluation.17

Assessment for macrovascular 
complications
Coronary artery disease
A large proportion of morbidity and 
mortality from diabetes is attributable to 
coronary artery disease. Although it is 
acknowledged that diabetes is a key risk 
factor for developing coronary artery disease, 
the question of knowing who to screen, when 
to start screening and how to screen is often 
a challenge for clinicians.

The Australian cardiovascular disease 
risk calculator developed by the National 
Heart Foundation of Australia is a tool for 
estimating the risk of heart attack or stroke 

Table 2. Target measurements for preventing and reducing complications in 
patients with diabetes8

Parameter Target

Glycated haemoglobin 
(HbA1c) level  
(individualised)

•	General target: ≤53 mmol/mol (≤7.0%)
•	 If planning pregnancy: ≤42 mmol/mol (≤6.0%)
•	 In young, healthy adults: ≤48 mmol/mol (≤6.5%)
•	 In patients with recurrent severe hypoglycaemia:  

≤64 mmol/mol (≤8.0%)

Blood pressure •	≤130/80 mmHg

Lipid levels •	 Total cholesterol: <4.0 mmol/L
•	HDL cholesterol: ≥1.0 mmol/L
•	 LDL cholesterol: <2.0 mmol/L
•	 Triglycerides: <2.0 mmol/L

Waist circumference •	Women: <80 cm
•	Men: <94 cm

Body mass index •	18.5–24.9 kg/m2

Table 3. Assessment of a diabetic foot ulcer using the PEDIS classification16

Component Method of assessment Observation Score*

Perfusion Clinical signs:
•	presence of pulses
•	ankle brachial index (ABI)
•	 toe pressure

Normal 0

Peripheral arterial disease 1

Critical limb ischaemia 2

Extent Estimated area of ulcer Skin intact 0

<1 cm2 1

1 to 3 cm2 2

>3 cm2 3

Depth Blunt probe assessment Skin intact 0

Superficial 1

Fascia, muscle, tendon 2

Bone or joint 3

Infection Clinical signs:
•	presence/absence of 

inflammation
•	biochemistry (i.e. raised 

inflammatory markers)
•	 imaging results

None 0

Surface 1

Abscess, septic arthritis 2

Systemic inflammatory 
response syndrome

3

Sensation Monofilament +/‒ tuning fork 
examination

Normal 0

Sensory loss 1

* Overall score is determined by adding the scores for each of the five separate categories, up to a theoretical maximum of 12.
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within the next five years in older patients 
without a known history of cardiovascular 
disease or other comorbidities. Patients are 
stratified into low risk (less than 10% chance 
of an event within five years), moderate risk 
(10 to 15%) or high risk (over 15%).18 Factors 
taken into account when determining risk 
include age, diabetes, smoking status and 
family history of cardiovascular disease.

All patients with diabetes aged 
over 60 years or with diabetes and micro
albuminuria are considered high risk. 
Aggressive cardiovascular risk factor 
modification is generally recommended in 
such patients.18 Antihypertensive therapy is 
strongly recommended for patients with 
diabetes who have hypertension (systolic 
blood pressure over 140 mmHg).8 Renin-
angiotensin system blockade is generally the 
preferred treatment, owing to its renopro-
tective effects. More recent data have shown 
a role for finerenone, a mineralocorticoid 
receptor antagonist, in reducing risk of pro-
gression of chronic kidney disease in patients 
with type 2 diabetes.19

Lipid profile should be assessed regularly 
to help prevent macrovascular disease 
complications, and lipid-lowering therapy 
is recommended in all patients with diabetes 
and previous cardiovascular disease.8 Statins 
are generally first-line lipid-lowering ther-
apy. Fenofibrate should be considered as an 
adjunct in patients with known diabetic 
retinopathy. Proprotein convertase subtili-
sin-kexin type 9 (PCSK9) inhibitors can 
have a role in lowering LDL-cholesterol levels 
in patients who have not achieved the target 
range despite maximal-dose statin therapy.8 
Patients with a history of diabetes and 
prior cardiovascular disease or a history of 
ischaemic stroke should be considered for 
antiplatelet therapy.18

Patients with diabetes should have regular 
assessment of their cardiovascular risk 

profile. Low-risk patients should be reassessed 
every two years, moderate-risk patients every 
six to 12 months and high-risk patients as 
clinically indicated. Cardiac stress testing is 
valuable to assess patients with an interme-
diate pretest probability of coronary artery 
disease and is useful to further substratify 
patients into low or high risk.20,21 Methods 
of screening for cardiovascular disease are 
outlined in Table 4.17,18,20,21

A positive stress ECG or echocardiogram 
should prompt a cardiology referral for 
consideration of CT coronary angiography.20 
All patients should have counselling about 
further modifiable risk factors, such as 
smoking, alcohol intake, diet and physical 
inactivity. There are no current guidelines 
outlining whether to screen for heart failure 
in patients with diabetes. Routine clinical 
examination should assess for signs of 
cardiac failure, and if detected, a transtho-
racic echocardiogram should be arranged. 
SGLT-2 inhibitors can be a useful therapeutic 
option if heart failure is detected, as they 
have been found to reduce risk of hospital-
isation or cardiovascular death in patients 
with heart failure with reduced ejection 
fraction and heart failure with preserved 
ejection fraction.22,23

Peripheral vascular disease
Diabetes is a major risk factor for the devel-
opment of peripheral vascular disease 
(PVD). The presence of PVD is a major risk 
factor for lower limb amputation.16 Once 
PVD is diagnosed, thorough investigations 
for other forms of macro- and microvascular 
disease are essential.

The detailed foot examination previously 
outlined provides screening for the presence 
of PVD. The feet should be closely inspected 
for any evidence of ischaemia, noting the 
colour of the foot (in particular toe pallor 
or duskiness), temperature, pulses, and 
presence of pain, paraesthesia or paralysis.16 
Patients should be asked about claudication 
symptoms at each visit. Tests such as ankle 
brachial index and lower limb doppler ultra-
sound should be considered, as described 
above.

Cerebrovascular disease
Although cerebrovascular disease is an 
important diabetes-related complication, 
there is no universal guidance regarding 
screening. Aggressive modification of 
cardiovascular risk factors can help reduce 
cerebrovascular risk.8 It is good practice 
to auscultate for the presence of carotid 

Table 4. Methods of screening for cardiovascular disease in patients with 
diabetes 17,18,20,21

Test Role Comments

Stress ECG •	Determines exercise capacity
•	Avoid in patients with concerning 

baseline ECG abnormalities  
(e.g. complete left bundle branch 
block or ST depression)

•	Cost effective

Stress 
echocardiography

•	More sensitive and specific than  
stress ECG

•	Offers information about cardiac 
structure and function

•	More costly

Coronary artery 
calcium score

•	Suitable for intermediate-risk, 
asymptomatic patients

•	Highly specific

•	Does not distinguish 
between obstructive and 
nonobstructive coronary 
artery disease

CT coronary 
angiography

•	Use in symptomatic patients with  
low to intermediate pretest probability

•	Highly sensitive

•	Costly (requires specialist 
referral)

All patients with diabetes 
 aged over 60 years or  

with diabetes and  
microalbuminuria are considered  

high [cardiovascular] risk
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bruits on routine physical examination. 
If these are present, carotid artery doppler 
ultrasound should be arranged to look 
for the presence of carotid artery stenosis, 
which may increase cerebrovascular risk.

Other complications
Patients with type 1 or type 2 diabetes are 
at  increased risk of cognitive decline, 
particularly with regard to deficits in atten-
tion, executive functioning, processing and 
memory.24 The Mini Mental State Examina-
tion (MMSE) can be a useful tool in screening 
for cognitive impairment.

The incidence of obstructive sleep apnoea 
is increased in patients with type 2 diabetes. 
Sleep studies should be considered in 
patients with risk factors for and symptoms 
of sleep apnoea.

Nonalcoholic fatty liver disease is 
strongly associated with type 2 diabetes, 
with insulin resistance being a key patho-
genic mechanism. There are no clear guide-
lines for screening; however, the diagnosis 
should be considered in those with other-
wise unexplained raised transaminase 
levels. Liver ultrasound can help further 
evaluation.

Further screening in specialised 
populations
Complications in pregnancy
Women with type 1 or type 2 diabetes 
need close monitoring by a specialist 
diabetes management team during preg-
nancy. In addition to standard pregnancy 
care, the HbA1c level should be monitored 
every two to three months.25 At the begin-
ning of pregnancy appropriate baseline 
investigations include TSH, serum creati-
nine and HbA1c levels, lipid profile, eGFR 
and spot urine albumin to creatinine ratio. 
Women with type 1 diabetes should also 
have tests for thyroid autoantibodies, 
coeliac serology and vitamin B12 and red 
cell folate levels. Retinal screening should 
be performed in the first trimester. If 
retinopathy is present, it should be closely 
monitored throughout the pregnancy. If 
retinopathy is not present on initial 
screening, testing can be repeated in the 
third trimester. Measurement of a spot 

urine albumin to creatinine ratio should be 
repeated each trimester.25

Autoimmune conditions associated 
with type 1 diabetes
Type 1 diabetes can be associated with other 
autoimmune diseases, typically thyroid 
disease, coeliac disease, pernicious anaemia 
and vitiligo.26 Addison’s disease, although 
less common, is an important coexisting 
disease to exclude and should be considered 
if patients develop frequent, unexplained 
hypoglycaemia. Autoimmune polyendo-
crine syndromes should be considered in 
those with type 1 diabetes and coexisting 
hypoadrenalism.

Thyroid disease is the most prevalent 
coexisting autoimmune disease in patients 
with type 1 diabetes. At diagnosis of type 
1 diabetes, thyroid function (TSH, free 
thyroxine, tri-iodothyronine), antithyroid 
peroxidase antibodies and antithyro
globulin antibodies should be measured. 
About eight to 15% of young people with 
diabetes test positive for thyroid peroxidase 
antibodies at diagnosis.26 Annual thyroid 
function tests are generally recommended; 
however, this may be stretched to two yearly 
in patients with negative thyroid antibody 
test results. A combination of TSH and 
thyroid autoantibody tests can be used for 
annual screening in those with an initial 
positive thyroid autoantibody test result.6

Coeliac disease is more common in 
patients with coexisting type 1 diabetes. It 
can be asymptomatic but has important 
implications for nutrition and glycaemic 
management due to altered gastrointestinal 
absorption. Patients who are younger at 
diagnosis of type 1 diabetes have an increased 
risk. Screening is by measurement of IgA 
and antitissue transglutaminase antibody 
levels. When there are equivocal test results 
and high clinical suspicion, the patient 
should be referred to a gastroenterologist for 
consideration of endoscopy and biopsy.26 

There is no clear consensus for the frequency 
of screening for coeliac disease; however, the 
International Society for Paediatric and 
Adolescent Diabetes (ISPAD) recommends 
screening at diagnosis for children with 
type 1 diabetes, with repeat annual screening 
for  the first five years and two-yearly 
thereafter.6

In people with type 1 diabetes, pernicious 
anaemia is screened for by measuring 
vitamin B12 levels; however, there is no 
current recommendation on frequency. 
Patients taking metformin also need to have 
vitamin B12 levels monitored, as metformin 
has been shown to lower vitamin B12 absorp-
tion in the gastrointestinal tract.

Conclusion
Diabetes is a common disease with a range 
of potential micro- and macrovascular 
complications that can be a significant 
health burden for individuals and the 
broader healthcare system. Careful 
screening for the development of these 
complications can allow earlier detection, 
which can provide the opportunity to 
implement preventive measures that 
may halt progression. Good glycaemic 
control is pivotal in helping reduce risk of 
complications.� ET
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