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The Diabetic Foot (and renal disease)
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Costs of Diabetic Foot Disease to the NHS

Marion Kerr , Diabetes UK 2017
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Total:
Approximately £1billion per 

annum



Diabetic Renal Disease

Microvascular disease:Glomerular
damage (microalbumuria)

Macrovascular:

Atherosclerotic renal disease

Diabetic Foot Disease and Renal 
Disease

Common underlying pathologies

Diabetic foot disease

Microvascular disease : Neuropathy

Macrovascular disease : 
Atherosclerotic PAD 



The National Diabetes Foot Care Audit (NDFA)
Alive and ulcer free 12 weeks:  Variable strength 
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Risk factors for the development of foot ulcers in 
people with diabetes

Risk factor RR

History of ulcers: present
History of ulcers: past

5.3
3.0

NDS >5 2.3

Inability to feel 10g 
monofilament

1.8

Foot pulses (failure to 
feel ≥2)

1.8

Deformity 1.6

Abbott C et al 2002 Diabetic Med, 19, 377–384 

Multivariate analysis

Prevalence 2%
Incidence 2% pa
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Risk factors for the development of foot ulcers 
compounded by renal disease

Risk factor RR
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Multivariate analysis

Arterial calcification

Haine A et al, Ther Adv Cardiovasc Dis 2018, 12(5) 145–153
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Haemodialysis and foot ulcer prevalence

Kaminski et al BMC nephrology 2017, 18:293
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Manchester, UK 

326 patients with CKD 4 and 5 and diabetes:

139 dialysis, 187 no dialysis 

Ndip A et al 2010 Diabetes Care 33:1811–1816

Other case series

Risk Factor for 
amputation

OR p

Dialysis Treatment 4.2 0.002



Texas, USA 

1043 patients with lower extremity amputations  

and diabetes

Lavery L et al 2010 Diabetes Care 33: 2365–2369 

Amputation 
level

No CKD CKD Haemodialysis p

Foot 53.8 40.4 28.9 <0.001

Below knee 27.0 35.7 43.8 <0.001

Above knee 19.2 23.9 27.3 <0.001

CKD and level of amputation



TcPO2  through haemodialysis
10 patients with diabetes on haemodialysis 

LEA and previous foot ulcers excluded

Hinchliffe R et al 2006 Nephrol Dial Transplant 21: 1981–3.



Haemodialysis and major organ damage

Dying to Feel Better: The Central Role of Dialysis–Induced Tissue Hypoxia C McIntyre, L Crowley 
Clin J Am Soc Nephrol 11: 549–551, 2016. 



Haemodialysis and Foot Ulcer 
Risk

Possible mechanisms:

• Tissue hypoxia

• Immobilisation 

• Deformity – variation in foot size due to 
fluctuating oedema

• Access to podiatry



RRT and foot ulcer prevalence

Kaminski et al BMC nephrology 2017, 18:293

Attendance at podiatry 
past 12 months -
49.6%



Assessing the risk of developing a diabetic foot 
problem



Implementation of monthly foot checks on Dialysis

Retrospective cohort study in 934 dialysis units in US

2004-2007: Pre-implementation cohort (n=35513) 

2007-2011: Post implementation cohort (n=25779) 

Reduction of 17% in major limb amputation 

1.3/100 pt years vs 1.07/100 pt years  (p=0.034)

Pemat et al, 2016, BMJ Open Diabetes Research and Care
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Acute Kidney Injury and the risk of 
ESRD

Medicare data

>20,000 patients

Ishani A et at 2009 J Am Soc Nephrol. 20(1): 223–228



Causes of AKI 
Pre-renal:

Hypoxia
Hypovolaemia
Sepsis

Intra-renal:
Nephrotoxins  eg. antibiotics 
iv contrast agents.

National Diabetes In patient Audit England and Wales 2016 
Approximately 1in 5 beds in acute hospitals are occupied by people with 
diabetes. Of these: 
• 13% had a history of previous diabetic foot disease, 
• 9% had active foot disease on admission.  
• 5% had been admitted because of their foot disease



Association between  Diabetic Foot Ulcers, acute kidney 
injury and chronic kidney disease

95 patients admitted with Diabetic Foot Infections

Median serum creatinine (micromol/L)

6 month pre admission 6 month post admission

95 (IQR 72,124) 103 (IQR 74,135)

H. Mahmoud, MW. Taal, FL. Game, H.Sherriff1 L.Proctor, H. Baig, C.Peter, 
E.Lincoln F.Asma, NM. Selby



67 cases had AKI

Median decline in eGFR (ml/min/1.73m2/year)

Median increase in ACR

No AKI AKI

-2 (IQR 6, -11) -5 (IQR 2,-28)

No AKI AKI

7 (2,35) 15 (5,90)

H. Mahmoud, MW. Taal, FL. Game, H.Sherriff1 L.Proctor, H. Baig, C.Peter, 
E.Lincoln F.Asma, NM. Selby



• 519 patients with Type 2 diabetes hospitalised between 2009 and 2017
• Foot ulcer risk or active foot ulcer
• Outcome new renal events (onset of dialysis, renal transplantation, or a 

doubling of serum creatinine)

Diabetes and Metabolism 50 (2024) 101536



Diabetes and Metabolism 50 (2024) 101536
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Findings: NDFA Care structures survey results
Results of the 2021 ISS, England and Wales, October 2021

Question Responses Answer “Yes” 

1 Does your provider have a dedicated multi-disciplinary foot care service (MDFS)? 96 91%

1.1 Is the MDFS well integrated with a community foot care protection service (FPS)? 87 84%

1.2 Is the MDFS integrated with renal services and dialysis units? 87 33%

2
Is there regular training to ensure that people at increased risk of foot ulceration are both identified 

and have access to appropriate protective surveillance?
96 76%

3
Is there a designated pathway by which a person with any form of diabetic foot disease can get rapid 

access to specialist (MDFS) assessment?
96 98%

3.1
Is the pathway designed to ensure that all people with diabetes newly presenting with active foot 

disease can be assessed with appropriate urgency (14 days maximum)?
94 95%

3.2 Is the pathway regularly promoted to both healthcare professionals and to people with diabetes? 94 80%

4
If the person with a foot care emergency has evidence of vascular impairment, is it possible for them 

to be assessed by a specialist vascular surgeon on the same day?
96 75%

5
Can everyone with a foot care emergency that might require admission be assessed the same or 

next working day by a member of the MDFS?
96 71%

6
At the time of their first expert assessment, will the patient be provided for the immediate care of their 

foot problem with medications (e.g. antibiotics) and/or dressings (even if this is a prescription for a 

local pharmacy) without needing to be seen elsewhere?
96 92%

7
Is there a system in place to coordinate referrals and transfers between different components of the 

care service – such as between different hospitals and between hospital and community services?
96 85%



Diabetic Foot Disease and Renal disease

Common underlying pathologies.
Each may have an influence on the other.
Distal calcific arterial disease was loss of the pedal arch is common.
Those on renal replacement therapy    (haemodialysis) are particularly 
vulnerable to the development of ulceration and hence  amputation.
Careful foot surveillance schemes and preventative foot care must 
therefore be in place.



Fran Game
Clinical Director R&D,

University Hospitals Derby and Burton NHS Foundation Trust,

Hon. Professor, University of Nottingham,

NHS England Regional Clinical Director Diabetes, Midlands.

Clinical Lead, National Diabetes Foot Care Audit, England and Wales. 

frances.game@nhs.net

The Diabetic Foot (and renal disease)


