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Diabetic foot disease (DFD) not only causes foot-related 
morbidity, it is also a marker of elevated cardiovascular 
risk. Annual foot screening is recommended for all patients 
with diabetes and presents an opportunity to assess 
cardiovascular risk. Where possible, patients with active 
DFD should be referred to a high risk foot service for 
multidisciplinary specialist care. Managing contributing 
factors for cardiovascular risk – including controlling 
hypertension, ensuring statin use, counselling smoking 
cessation and appropriate physical activity, and tailoring 
pharmacotherapies for diabetes control to each patient –
reduces rates of future cardiovascular events. 

Diabetes mellitus is a well-recognised risk factor for cardio-
vascular disease (CVD). It is also associated with significant 
morbid burden from complications of diabetic foot diseases 

(DFD), with the clinical spectrum ranging from peripheral neuro
pathy causing significant sensory loss and, in high-risk feet, acute 
diabetic foot ulceration (DFU); infection; sepsis and lower extremity 
amputations; and the uncommon but potentially deforming 
neuropathy/inflammatory condition of Charcot neuroarthropathy 
(Figure 1). In Australia annually over 27,000 hospital admissions, 
4,400 lower extremity amputations and over 1700 deaths are related 
to DFD.1 

This article outlines the evidence for the association between 
DFD and CVD risk, and discusses the recommendations for man-
aging CVD risk factors in people with DFD. Anyone diagnosed 
with diabetes should undergo an annual neurovascular foot exam 
by a trained clinician, such as a podiatrist and doctor, or nurses and 
community health workers with specific foot training. Where 
possible, patients with acute DFD should be referred to a high risk 
foot service (HRFS) to receive multidisciplinary specialist care, 
with teams made up of podiatrists, specialist nurses and medical 
clinicians, including endocrinologists, other physicians and vascular 
or orthopaedic surgeons. A podiatrist’s perspective on managing 
DFD is presented in the Box. 

Key points
•	 Diabetic foot disease (DFD) causes foot-related morbidity and is  

a marker of elevated cardiovascular risk. 
•	 People with DFD have a longer duration of diabetes with 

suboptimal control, elevated blood pressure and lipid levels, prior 
or current smoking status and higher rates of other diabetes-
related complications and previous cardiovascular disease. 

•	 Mortality for this group is high; however, presentations of DFD – 
whether acute, with increased frequency of consults, or as part of 
annual diabetes screening – represent opportunities for clinicians 
to screen for and address cardiovascular risk factors.

•	 Improving blood pressure control and prescribing a statin and 
antiplatelet therapy can significantly reduce long-term 
cardiovascular disease risk.

•	 Diabetes and metabolic management should be tailored to each 
patient’s glycaemic control and diabetes complication status.
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PERSPECTIVE  DIABETIC FOOT DISEASE  continued  

DFD and cardiovascular risk 
Beyond foot-related morbidity, the presence of DFD is a significant 
cardiovascular risk factor.  In people with DFD, five-year mortality 
from CVD conditions approaches 50%, in part due a higher CVD risk 
burden.2-5 Additionally, there is evidence that the presence of DFD 
independently elevates cardiovascular risk through influencing immune 
and inflammatory pathways.6-8 Consistent with these findings, our 
research examining people with diabetes with or without DFD also 
found the DFD group associated with higher rates of chronic renal 
disease, being a current or ex-smoker, and with more elevated blood 
pressure and lipid levels. Over one-third of the DFD cohort had a 
cardiac or stroke history and their diabetes was undertreated.9,10 Similar 
to other studies, our cohort had a higher representation of known at-risk 
populations, including Indigenous Australians, those from lower 
socioeconomic backgrounds and those not born in Australia. 

Although international diabetic foot guidelines for managing 
vascular disease note a lack of evidence for CVD risk management 
to directly mitigate diabetes-related foot conditions, they emphasise 
that rigorous treatment of CVD risk reduces CVD-related death, and 
strongly support prompt investigation and management of cardio
vascular risk in people with DFD.11,12 Recommendations for cardiovas
cular management of people with DFD are summarised in the Table 
and discussed below.

Antihypertensive therapy
People with DFD should be treated in accordance with national 
blood pressure targets for diabetes, with prompt antihypertensive 
therapy initiated if systolic blood pressure (BP) is 140 mmHg or 
above.13 One study showed that reducing BP variability, especially 
systolic BP, and targeting a BP level of 130/80 mmHg and below, 
reduced the incidence of new onset DFU and for people without any 
neuropathic or vascular diabetic complications, early use of dihy-
dropyridine calcium channel blockers was associated with a reduced 
risk of DFU.14 Furthermore, DFD is strongly associated with other 
diabetes complications, especially renal disease.3,9 Therefore, we 
suggest using antihypertensive therapies that influence the renin-
angiotensin pathways or dihydropyridine calcium channel blockers 

and to target blood pressure to 130/80 mmHg and 
lower as a reasonable approach. 

Smoking cessation
The deleterious effects of regular cigarette smok-
ing, as well as the importance of smoking ces-
sation, on rates of new or relapse DFU and ulcer 
healing, and the relationship between cigarette 
smoking and the whole gamut of diabetes- and 
CVD-related complications, are well estab-
lished.15 People with DFD should be strongly 
encouraged to use the well-validated strategies 
of behaviour therapy and pharmacological sup-
port to assist them to stop smoking. Behaviour 
therapies include government initiatives such 

as the My QuitBuddy app and support services such as Quitline. 
Pharmacotherapies to help quit smoking include nicotine replacement 
therapy in the form of patches, gums, sprays and inhalers, and a range 
of prescription medicines that reduce the craving for nicotine, which, 
to the authors’ knowledge have no specific guidelines relating to their 
use in people with DFD.13 Choice of pharmacotherapy is guided by 
individual preferences and clinical considerations.

Antiplatelet therapy
There is good evidence that routine use of antiplatelet (and statin) 
therapy reduces CVD-related mortality in people with DFU and, 
unless contraindicated, all people with a history of DFU should be 
commenced on antiplatelet therapy.12 For people with DFU alone, and 
no known CVD or other indications for specific antiplatelet therapies, 
there is little evidence to guide the choice of antiplatelet therapy or to 
support using novel anticoagulant agents over other antiplatelet drugs. 
For such patients, we suggest a clinical review of their medical history 
to exclude those at elevated risk of bleeding events and to consider 
initiating aspirin therapy for all other patients. 

Lipid lowering therapy 
Diabetic foot guidelines recommend that all people with DFD be 
prescribed a statin agent.11 These recommendations are based on 
the same landmark study that showed high rates of statin and 
antiplatelet use were among the key management tools that achieved 
an almost 50% decrease in the five-year CVD mortality of people 
with DFD (Figure 2).12 Lipid targets levels should follow national 
guidelines, including:
•	 total cholesterol below 4.0 mmol/L 
•	 low-density lipoprotein levels below 2.0 mmol/L and below 

1.8 mmol/L if CVD is present
•	 high-density lipoprotein level 1.0 mmol/L or higher.13,16 

There is some evidence that achieving at-target total cholesterol 
levels may contribute to measured reduction in CVD mortality.12 
There is currently no data to support greater efficacy from nonstatin 
lipid agents in terms of CVD risk in people with DFD and we 
recommend all people with DFD be prescribed a statin.

Figures 1a and b. Examples of diabetic foot 
diseases. a (above) Diabetic foot ulcer. b (right) 
X-ray showing Charcot neuroarthropathy.
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Lifestyle management and physical exercise 
Overweight and obesity are strongly linked to type 2 diabetes and 
lifestyle management that incorporates dietary change, increased 
incidental activity and regular exercise remain the cornerstone of 
obesity management.17 However, in the presence of DFU, reducing 
the trauma of pressure to the feet is a cornerstone of DFD manage-
ment. As such, we recommend that people with overweight or 
obesity who have DFUs should be encouraged to undertake non-
ambulatory forms of exercise, such as the use of resistance bands 
and weights. Water-based exercise should not be recommended 
until DFUs are healed.

Glycaemic control and therapeutics 
The latest national and international diabetes management guidelines 
for both type 1 and type 2 diabetes emphasise individualising glycated 
haemoglobin (HbA1c) targets according to clinical parameters that 
include age, duration of diabetes, the risk from hypoglycaemia events 
and diabetes complication and other comorbidities.13,16,18,19 The average 
patient attending our HRFS has type 2 diabetes with advanced DFD, is 
older and has an extensive CVD and diabetes complication profile when 
compared with those attending our diabetes clinics. Clinically we 
individualise their HbA1c targets according to these parameters.9,10 

Over the past decade, the range of therapeutics available for the 
management of type 2 diabetes has increased and, as per the most 
recent management guidelines, the choice of second-line diabetes agent 
after metformin should account for glycaemic efficacy and cardiac or 
renal risk, other metabolic parameters and the risk of side effects or 
harm from the therapy. For our own clinical practice, after metformin 
we favour using the weekly glucagon-like peptide-1 (GLP-1) receptor 
agonists, oral dipeptidyl peptidase-4 (DPP-4) inhibitors and, with 
caveats, sodium-glucose cotransporter-2 (SGLT-2) inhibitors as per the 
patient’s clinical profile and current national prescribing guidelines. 
We are mindful of the risk of harm from hypoglycaemia associated 
with insulin and sulfonylurea use. 

Glucagon-like peptide-1 receptor agonists
Two recent meta-analyses assessed the use of GLP-1 receptor agonists, 
SGLT-2 inhibitors, DPP-4 inhibitors and sulfonylureas in lowering 
the risk of extremity amputation. The analyses cautiously found that 
GLP-1 receptor agonists may be more effective than the other agents, 
especially SGLT-2 inhibitors in reducing amputation risk.20,21 
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Figure 2. Survival for two high-risk patient cohorts with diabetic foot 
ulcers. Cohort 1 comprised patients referred with new ulceration 
between 1 March 1995 and 28 February 1999 (orange line) who 
received standard medical care. Cohort 2 comprised patients referred 
between July 2001 and March 2004 (green line) who received enhanced 
medical care that included management of cardiovascular risk. The 
five-year survival significantly improved in Cohort 2 (P< 0.001).
Adapted under an Attribution-NonCommercial-NoDerivs 3.0 Unported licence  
(CC BY-NC-ND 3.0) from: Young MJ, et al. Diabetes Care 2008.12 

A PODIATRIST’S PERSPECTIVE ON MANAGING DIABETIC 
FOOT DISEASE

•	 Diabetes mellitus can result in a range of foot complications, 
including peripheral neuropathy and peripheral arterial disease, 
which in turn can lead to diabetic foot diseases (DFD), such as 
ulceration, infection and Charcot neuroarthropathy. Anyone with 
diabetes should undergo an annual neurovascular foot 
examination by a trained medical, nursing or allied health 
clinician with specific foot training, such as a podiatrist, practice 
nurse or Indigenous health practitioner.

•	 Annual diabetes foot screening assesses an individual’s foot-
focused vascular status and peripheral sensation, which provides 
an assessment for risk of ulceration or other foot complications. 

•	 Foot screening can alert clinicians to other health conditions 
beyond complications from diabetes. A weak or irregular pulse
may indicate cardiac concerns; dermatological conditions and 
abnormal skin lesions may occur; and joint conditions, such as 
arthritis or gout, may be identified. 

•	 Assessing a patient’s feet and footwear can give an indication 
of their general health and wellbeing by providing an indication of
general hygiene and ability for self care. Any difficulties in 
changing shoes may provide clues to the patient’s manual 
dexterity and vision. 

•	 As with all diseases, prevention is better than treatment. Foot
guidelines note that education and surveillance reduces DFD-
related morbidity. 

•	 Patients with significant sensory peripheral neuropathy in whom
peripheral arterial disease is also present or who have calluses 
ulcers or other foot deformities should be referred to a skilled 
podiatrist. Patients diagnosed with diabetes are eligible for 
Enhanced Primary Care plans to have their clinical foot care 
attended by a podiatrist. 

•	 Patients with acute DFD should ideally be referred to a High Risk 
Foot Service (HRFS) for multidisciplinary specialist care, including 
podiatrists, specialist nurses and medical clinicians, such as 
endocrinologists or other physicians and vascular or orthopaedic 
surgeons. 

•	 An HRFS is well placed to manage a concerning diabetic foot 
ulceration, to assess the extent and severity of, and offer 
treatment for, diabetic foot infections, and to treat acute Charcot
neuroarthropathy.

•	 HFRS locations and private podiatrists who provide diabetes foot
care around Australia can be found at: https://www.footforward.
org.au/services-support/. 
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Sodium-glucose cotransporter-2 inhibitors
The most recent TGA criteria allow SGLT-2 inhibitors to be prescribed 
for specific cardiac and renal indications, which increases their flexibility 
for use alongside the other novel diabetes agents. However, at least one 
type of SGLT-2 inhibitor, canagliflozin, is clearly associated with an 
increased risk of lower extremity amputation in patients with prior 
amputation, peripheral vascular disease or neuropathy.22,23 A pharma-
cological data driven cohort analysis of lower limb amputations found 
lesser and attenuated associations for empagliflozin and dapagliflozin, 
respectively.24 Our own practice is to withhold or stop any prescribed 
SGLT-2 inhibitors for people with DFU and an elevated risk for lower 
extremity amputation (i.e. presence of known PVD, prior amputation 
history, recurrent ulceration) and for those with any significant diabetic 
foot infection. When the foot wounds have completely healed, we 
reassess patient safety to restart SGLT-2 inhibitors.

DFD is an opportunity to manage cardiovascular risk
People with DFD attend their primary health practitioners to manage 
other comorbid conditions as part of their diabetes cycle of care (which 

includes regular foot screening) or to assess a 
new DFU, foot infection or as part of ongoing 
care for chronic DFD. Although we have 
previously noted the value of a specialist HRFS, 
primary health practitioners are a key partner 
for the long-term management of DFUs and 
infections as these conditions need increased 
clinical contact to review the ulcer, assist in 
wound dressing and to assess the efficacy of 
antimicrobial therapies. These interactions 
represent opportunities for clinicians to review 
their patient’s cardiovascular risk profile and 
management, and increased frequency of 
clinical visits allows the v to sequentially or 
concurrently refine the management of the 
patient’s individual CVD risk factors. 

In our own practice, as part of the initial 
review of acute DFD presentations, we mon-
itor blood pressure and measure baseline lipid 
and HbA1c levels to determine the need to 
initiate blood pressure targets and revise or 
refine statin and glycaemic therapies. We take 
a smoking history and encourage smoking 
cessation. We also review antiplatelet therapy 
and, if the patient is not on therapy, review 
any contraindications to initiating aspirin. 
Lifestyle advice to help manage overweight 
and obesity, including acceptable physical 

activities, is tailored to each patient’s acute DFD presentation.

Conclusion
People with DFD face an increased burden of diabetes complications 
and CVD risk factors and conditions. Although these patients are 
at very high risk for future CVD events, there is good evidence that 
prompt and aggressive CVD risk modification, incorporating blood 
pressure control, lipid-lowering and antiplatelet therapies and 
smoking cessation, can nearly halve future CVD events. Diabetes 
therapeutics should be reviewed according to a patient’s glycaemic 
control and diabetes complication status. Management may need 
to be altered for those with an active diabetes foot infection and 
elevated risk of lower extremity amputation.�   ET
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TABLE. RECOMMENDATIONS FOR CARDIOVASCULAR MANAGEMENT IN PEOPLE WITH DFD

Clinical condition Recommendation

Excess weight •	 As per national guidelines but tailor advice regarding physical
activities and exercising to acuity of DFD

Blood pressure •	 Aim for ≤130/80 mmHg
•	 Use agents that influence the renin-angiotensin pathways or

dihydropyridine calcium channel blockers

Lipids •	 All people with DFD should be taking a statin
•	 Aim for total cholesterol <4 mmol/L and LDL <2 mmol/L

Smoking •	 Aim to cease smoking using tailored pharmacological and
behavioural therapies

Platelets •	 Unless they have an active contraindication, all people with a history
of DFU should be taking aspirin

Diabetes mellitus •	 Individualise HbA1c target levels according to duration of diabetes, 
patient age, comorbidities and diabetes complication profile 

•	 Consider GLP-1 receptor agonists in patients with concurrent cardiac
disease or obesity. GLP-1 receptor agonists may modestly reduce 
lower extremity amputation risk

•	 Consider SGLT-2 inhibitors in patients with concurrent cardiac failure
or renal disease. Do not use in those with significant DFD and 
increased risk of lower extremity amputation

•	 Use with caution in patients taking medications for elevated
hypoglycaemia risk 

Abbreviations: DFD = diabetic foot diseases; DFU = diabetic foot ulceration; LDL = low-density lipoprotein;  
GLP-1 = glucagon-like peptide-1; HbA1c = glycated haemoglobin; SGLT-2 = sodium-glucose cotransporter-2.
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