
 

Briefing Note- NHSIQ’s ECG Diabetic Foot Ulcer 
Pilot 2014 

 
Overview of the pilot 
 
Currently approximately 50% of people die within 5 years of developing a Diabetic Foot 
Ulcer (DFU). A considerable amount of this figure (circa 50%) is due to cardiac issues 
associated with the systemic vascular and neurological damage which underlies the 
development of a DFU. Effectively the DFU acts as a flag for further cardiac issues 

Despite this risk expert clinical opinion from across the country states that these cardiac 
issues are not routinely looked for. This service improvement project looks to see if we did 
introduce a 12 lead ECG into MDT diabetic foot clinics for all new patients with DFU will this 
increase detection of cardiac issues and will this process initiate further clinical action. 

The pilot has been developed with a panel of expert clinicians including Jonathan Valabhji 
the NCD for Obesity and Diabetes and Huon Gray the NCD for Heart Disease.   

The aims of the pilot are: 

• Identify what percentage of 12 Lead ECG’s delivered to new patients with diabetic foot 
ulcer (DFU), entering a diabetic foot clinic detect a new cardiac issue (either QTc 
prolongation or another cardiac issue).   
  

• Identify what percentages of 12 Lead ECGs in the pilot initiate further clinical action. We 
can then say 

The currently available data sources are: 

• The number of ECG’s performed at each pilot site 
• The number of ECG’s which detected signs of QTc prolongation and/or another cardiac 

abnormality 
• The number of ECGs which prompted further clinical action 
• The National diabetes audit and foot audit data fields  

The analysis will be 

• Simple how many ECG’s were performed at each site, what percentage detected new 
cardiac issues and what percentage instigated further clinical action  

• We will also use National Diabetes Audit and Foot Audit data to confirm the pilot cohort 
was representative of the general population of people  with DFU  

Further analysis post pilot 

• The National Diabetes Audit and National Diabetes Foot Audit data will allow future 
mortality comparisons between pilot site cohorts and the non-pilot site cohorts. This data 
could regress out multiple factors to get close to like for like comparisons of patients. 
This could show whether the introduction of the ECG reduced 5 year mortality rates for 
this cohort 

 



 

 
 
 
Current information on pilot  
 
We have 8 sites currently involved  
 
Additional pilot information 

Huon Gray and Iqbal Malik (A Consultant Cardiologist from Imperial) together developed 
cardiology guidance to support the DFC clinicians in decision making regarding the ECG 
output. This guidance was supportive and not mandatory and clinical decision rest on local 
clinical judgment. 

The main Cardiac issue of interest is QTc Prolongation. This coupled with hypoglycaemia 
can lead to sudden cardiac death. Hypoglycaemia and QTC prolongation are amendable to 
changes in clinical management within the DFC. It is also worth noting that at present 
Imperial have picked up a lot of previously undiagnosed Atrial Fibulation (AF) through the 
pilot pathway. Unmanaged AF as you will be aware is associated with greater CVA risk 

Diabetes UK 

Diabetes UK is aware of the Pilot and Nikki Joule Policy Manager 
Nikki.Joule@diabetes.org.uk  sits on the NHSIQ ECG DFU Pilot steering group. Diabetes 
UK’s main role is to support the development of plans for future engagement with patients 
and to provide constructive challenge at steering group meetings 

  

 

mailto:Nikki.Joule@diabetes.org.uk


 

Electrocardiogram (ECG) Diabetic Foot Ulcer pilot 
Frequently Asked Questions 

 
 
Why did this pilot come about? 
 
In line with the drive towards a preventative rather than a curative approach to care NHS Improving 
Quality (NHS IQ) has set up a service improvement project to support further advances in care for 
people with diabetes with a focus on earlier intervention. 
 
Could you provide a brief overview of the pilot? 
 
Each year, approximately sixty thousand people with diabetes in England develop Diabetic Foot Ulcer 
(DFU). This group of patients are affected by a high five year mortality rate. People with a DFU have 
nerve and blood vessel damage which often affects the heart and can lead to significant problems for 
these patients. 
 
Prof Jonathan Valabhji (National Clinical Director for Obesity and Diabetes, NHS England) and a 
group of clinical experts reviewed the available literature. They identified the risks unmanaged cardiac 
issues posed to this group and their potential effect on the five year mortality rate. This included a 
specific risk related to electrical abnormality known as QTc prolongation (a heart problem) 
 
Despite the above findings, nationally there was no routine process within Diabetic Foot Clinics DFU 
pathways to identify cardiac issues and to initiate further clinical action where necessary. This service 
improvement pilot addresses this issue.  
 
The pilot embeds into routine care, the provision of a 12 lead electrocardiogram (ECG) for all new 
DFU patients attending a Diabetic Foot Clinic. The ECG is provided to the patient during their first 
appointment. The results of the ECG are reviewed prompting further clinical action where necessary. 
This work marks a more holistic approach with Diabetic Foot Clinics focusing beyond the foot. 
 
When the pilot is complete it will be possible to cross reference the data from the pilot with the data 
from the National Diabetes Footcare Audit (NDFA). This cross-referencing will allow a direct 
assessment of the service improvement pilot to take place by comparing patient outcomes (including 
mortality) between pilot and non-pilot sites. 
 
What difference might the ECG make to these patients clinical outcome? 
 
There is the potential that introducing an ECG for this patient group will allow heart problems to be 
picked up and managed earlier. Earlier intervention may in turn support a reduction in the five year 
mortality rate for this patient group. 
 
Could you tell me more about the risk posed by QTc prolongation? 
 
QTc prolongation can be considered a very new potential marker of risk of death in those with diabetic 
foot ulceration. This risk was documented in a paper in Diabetologia 2013 (Fagher and Löndahl. 
Diabetologia 2013; 56: 1140-7). Alteration in the clinical management of patients has the potential to 
reduce this risk.  
 
 
How will the pilot affect those patients involved in it? 
 
Patients with a newly diagnosed DFU, who are enrolled within the NDFA and who are attending a 
Diabetic Foot Clinic at one of the pilot site will be offered an ECG on their first attendance. This ECG 
will be reviewed and where necessary further clinical action will be taken. 
 
Why could people with a diabetic foot ulcer be at greater risk of heart problems? 
 
A diabetic foot ulcer is an indicator of the level of nerve and blood vessel damage which has taken 
place throughout the body. This level of nerve and blood vessel damage can also affect the heart. 



 

 
Why are these heart problems not routinely looked for? 
 
The significance of QTc prolongation in this group of people with DFU was not previously recognised. 
 
Why are only some sites undertaking this work? 
 
The ECG DFU pilot is designed to test whether introducing this potential improvement to Diabetic 
Foot Clinic services improves the outcomes of this patient group. 
 
We do not know at this stage how much benefit performing the ECG will provide to patients. By 
introducing the ECG at just some sites to start with, we will be able to investigate any potential 
benefit. 
 
If I have a Diabetic Foot Ulcer should I ask to receive an ECG? 
 
We do not really know at this stage whether having an ECG will make a difference to your clinical 
outcome, which is why this will happen routinely at only a few centres to start with. 
 
 
When will you know the results of the pilot? 
 
The earliest the pilot could yield results would be late 2016. However there is the potential that the 
pilot will need to run sometime beyond this  
 
What will happen with these results? 
 
The Intention is for the results to be published and if there are clear benefits, then there will be a push 
to make the ECG a recommendation in terms of delivering best practice care across the country. 
 
Who are NHS Improving Quality and who can I speak to / where can I go to get further information about 
this project? 
 
Established on 1 April 2013, NHS Improving Quality (NHS IQ) is the driving force for improvement 
across the NHS in England. NHSIQ are working to improve health outcomes for people by providing 
improvement and change expertise. - See more at: http://www.nhsiq.nhs.uk/  
 
If you want to find out more about the ECG DFU Pilot project then please send enquiries to 
communications@nhsiq.nhs.uk  
 
What is the National Diabetes Foot Care Audit?  

The National Diabetes Foot Care Audit project collects information about the care that people receive 
for their foot ulcers. The information that is collected will help your clinic know if they need to improve 
their foot care service. For further information see: http://www.hscic.gov.uk/media/14739/NDFA-
Patient-Information-Leaflet/pdf/NDFA_Patient_Information_Leaflet_v1.pdf  

http://www.nhsiq.nhs.uk/
mailto:communications@nhsiq.nhs.uk
http://www.hscic.gov.uk/media/14739/NDFA-Patient-Information-Leaflet/pdf/NDFA_Patient_Information_Leaflet_v1.pdf
http://www.hscic.gov.uk/media/14739/NDFA-Patient-Information-Leaflet/pdf/NDFA_Patient_Information_Leaflet_v1.pdf
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Five-year relative survival rates for the four most common cancers 
(Source: ONS) and estimated 5-year relative survival rate for patients with 
diabetic foot ulcer (Estimate derived from: Moulik P.K et al. Diabetes Care 
2003;26:491–4.) 
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Marion Kerr. Footcare for people with diabetes: the economic case for change. 
http://www.yhpho.org.uk/resource/item.aspx?RID=136881 



The association of ulceration of the foot with cardiovascular and 

all-cause mortality in patients with diabetes: a meta-analysis 
J. R. W. Brownrigg & J. Davey & P. J. Holt & W. A. Davis & M. M. Thompson & 

K. K. Ray & R. J. Hinchliffe 

 

 

Meta-analysis – Diabetologia 2012; 55: 2906-2912 

8 studies - 3,619 deaths during 81,116 person-years of follow-up. 

DFU vs. non-DFU patients: 

• All-cause mortality RR 1.89 (95% CI 1.60, 2.23) 

• CVD mortality accounted for 44% of deaths in DFU and non-DFU patients 

• 28-42% of deaths due to fatal MI 



Screening in those with diabetes for asymptomatic CHD 

 

What tests? 

• 12 lead ECG 

• Functional test – stress echo / MRI / radionuclide 

• Coronary angiography 

 



QTc Interval 

Normal QT interval Prolonged QT interval 

QTc = QT corrected for heart rate 
Eg.  Bazett’s formula (QTc = QT interval/√[RR interval] 
 Framingham, Hodge, Fridericia, Van de Water 



QTc Prolongation 

Causes 
 

• Hypoglycaemia 
• Electrolyte disturbance 
 hypokalaemia, hypomagnesaemia, hypocalcaemia 
• Drugs 
 amitriptyline, citalopram, clarithromycin, erythromycin 
 ciprofloxacin 
• Long QT syndrome (congenital, polymorphisms) 
• Female sex 
• Bradycardia 
• Advanced age 
• Coronary heart disease / heart failure 



QTc Prolongation 

Impact 
 

• DIRECT:   Increases risk of Torsades de  
   Pointes (“twisting of peaks”) and 
   sudden death 

 

• INDIRECT:  Marker of higher risk of other events 
 

 
Soliman et al. Prolongation of QTc and Risk of Stroke : The REGARDS 

(REasons for Geographic and Racial Differences in Stroke) Study.  

J Am Coll Cardiol 2012; 59: 1460-1467 
 

N = 27,411 followed for incident stroke 

QTc prolongation (> 460 ms in women, > 450 ms in men) – 2.7% 

Follow up 8.2 years – 608 strokes occurred 

QTc prolongation: HR (95% CI) 2.88 (2.12-3.92), p < 0.0001 



The impact of metabolic control and QTc prolongation on all-

cause mortality in patients with type 2 diabetes and foot ulcers 
K. Fagher & M. Löndahl 

Impact of QTc Prolongation 
Diabetologia 2013; 56: 1140-1147 

N = 214 - consecutive over 2 years   

Type 2 DM  

Foot ulcer duration > 4 weeks 

Haemodialysis = exclusion 

Median age 69.1 (range 63 – 76) years 

 

 

During 8 years of follow-up, 151 (71%) died  



Impact of QTc Prolongation 
Diabetologia 2013; 56: 1140-1147 

Cox proportional hazard regression model: 

 HbA1c   - independently associated with mortality 

 Age    - independently associated with mortality 

 Sex   - independently associated with mortality 

 Diabetes duration 

 Hyperlipidaemia 

 renal impairment 

 Smoking 

 Heart failure 

 Previous MI 

 PVD 

 Insulin / sulfonylurea Rx 

 Beta blockers 

 QTc prolongation   - independently associated with mortality 



Kaplan–Meier survival curve showing 8 year 
mortality in patients grouped according to 
HbA1c levels and presence of QTc 
prolongation, defined as QTc time >440 ms. 
p<0.0001 for pooled comparison. 
 
 
Blue lines, patients with QTc prolongation; red 
lines, patients without QTc prolongation; solid 
line, HbA1c<7.5%(<58mmol/mol); dotted line, 
HbA1c 7.5–8.9% (58-74 mmol/mol); dashed line, 
HbA1c>8.9% (>74 mmol/mol) 
 
 
 
 
 
 
 
 
 
Reproduced with senior author’s permission 

Impact of QTc Prolongation 
Diabetologia 2013; 56: 1140-1147 



Service improvement project supported by NHS IQ 

Service improvement =  12 lead ECG for all new 
    patients in MDT foot 
    clinics 
 
Assess for QTc prolongation 
 
Assess for red flags 
• rhythm = non-sinus rhythm eg. AF 
• ST-segment elevation or depression in 2 

contiguous leads greater than 1 mm 
• LBBB 
• resting heart rate < 50 beats per minute 



Service improvement project supported by NHS IQ 

Service improvement =  12 lead ECG for all new  
    patients in MDT foot  
    clinics 
 
Assess for QTc prolongation 
 
Males: 
• QTc < 431 ms  – normal 
• QTc 431- 450 ms – intervene (drugs, hypoglycaemia) 
• QTc > 450 ms  – refer to cardiology 

 
Females: 
• QTc < 451 ms  – normal 
• QTc 451- 470 ms – intervene (drugs, hypoglycaemia) 
• QTc > 470 ms  – refer to cardiology 



Service improvement project supported by NHS IQ 

Service improvement =  12 lead ECG for all new  
    patients in MDT foot  
    clinics 
 
Clinicians on the expert clinical reference group:  
Bob Young, Mike Edmonds, Fran Game, William Jeffcoate, 
Gerry Rayman, Ketan Dhatariya, Rahul Nayar, Iqbal Malik, 
Huon Gray, Jonathan Valabhji 
 
Pilot - 8 centres initiated recruitment 
 
Power to show reduction in mortality 
If intervention reduces 2 year mortality in those with QTc 
prolongation from 31.5% to 26.9%, then need 4,115 
subjects in each group for 80% power to detect reduction 
in mortality at 0.05 significance level. 
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