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Improving Diagnosis and Outcomes in Chronic Heart Failure 
and Implementing  NT Pro-BNP Testing
PROPOSAL

Patients presenting with breathlessness or those on the appropriate disease registers at time of routine review should complete the NYHA questionnaire while waiting to see the practice Nurse. Those whose answers suggest that they are in NYHA II or above should be offered BNP testing.

This guidance summarises the potential benefits of using a blood test called NT pro BNP for identifying those patients likely to have serious structural heart disease that has led or may lead to Heart Failure or other serious events including atrial fibrillation, myocardial infarction and sudden death within the Hull PCT population and provides clinical guidance on how to manage patients developed by Professor John Cleland.
What is NTproBNP

Brain-type Natriuretic Peptide (BNP) is a hormone, secreted in the ventricular myocardium during periods of increased Atrial and ventricular wall tension. BNP is the short lived active metabolite, NT proBNP is a long lived stable but inactive metabolite which is a more reliable indicator of cardiac or renal dysfunction. Throughout this document references to BNP testing will refer to the stable NT proBNP assay

BNP evidence
There is a strong and growing body of evidence that the BNP is a reliable indicator of the presence of cardiac and/or renal disease. It is the most powerful marker of cardiovascular morbidity and mortality in many different populations including those being assessed for hyperlipidaemia, hypertension, ischaemic heart disease or heart failure. It is an especially powerful predictor of the development of heart failure but also predicts an increased risk of sudden death. An elevated BNP indicates that the heart or kidneys are not working well but do not tell exactly why. Causes include-

· A reduced left ventricular ejection fraction (systolic dysfunction) with or without heart failure

· Impaired diastolic dysfunction (stiff heart) with or without heart failure. This includes severe hypertrophy in response to hypertension or aortic stensosis

· Cardiomyopathies and Amyloid Heart Disease

· Severe coronary disease

· Pulmonary hypertension (primary or secondary to severe respiratory disease)
· Atrial fibrillation

· Renal failure

It is not clear that false positive results exist. It is a better marker of prognosis than any other test including echocardiography. Apparently healthy older patients and women have higher NTproBNP levels but it is not clear that this substantially affects diagnostic thresholds.  
False negative results are uncommon

· Extreme obesity may reduce levels slightly and borderline results should be adjusted upwards in such cases

· Constrictive percicarditis (presents with severe oedema but normal LV function on echo).

Important NT-proBNP numbers:- 25, 50, 100, 500!

In a patient with breathlessness, if the NT-proBNP is low (<25pmol/L) the cause is very unlikely to be cardiac in origin. BNP is a reliable (97% sensitive) ‘rule out’ test

If NT-proBNP is high (>50pmol/L) the patient has serious cardiac or renal disease and it is important to find out the nature of it and where possible do something about it.

An NT-proBNP >100pmol/L in the absence of major renal impairment indicates an annual risk of cardiovascular death of >5% and risk of hospitalisation for heart failure >10%. An NT-proBNP >500pmol/L indicates >15% risk of cardiovascular death in the next year and >25% risk of hospitalisation for heart failure. 
NICE recommends BNP in patients with suspected heart failure. A summary review of literature in relation to BNP testing is available on request

The Value of Optimising Treatment
Optimal treatment for patients with Chronic Heart Failure improves life expectancy and reduces the risk of unscheduled hospital admission. Most patients with established CHF secondary to left ventricular systolic dysfunction should, following assessment, be on a combination of ACE or ARB and a Beta-Blocker known to be effective for heart failure (bisoprolol, carvedilol or nebivolol in the UK). The evidence of benefit in patients with diastolic heart failure is less certain, perhaps because trials have failed to use NT-proBNP as an entry criterion. It is the best predictor of the risk of hospitalisation or death in such patients.
Optimal treatment for patients with heart failure is summarised in NICE Guidelines:

http://www.nice.org.uk/Guidance/CG5/Guidance/pdf/English
and the Scottish Intercollegiate guidelines – SIGN

http://www.sign.ac.uk/pdf/sign95.pdf
Uses of BNP testing
The BNP test is reasonably expensive (£19). In order, therefore, that we get the most benefit and use the test in a cost effective way it is proposed that the BNP test is only used for the following indications.

1 For symptomatic patients in whom breathlessness might be cardiac in origin to guide further management. This can include symptomatic patients who present in consultation and those on chronic disease registers attending for annual follow up who have NYHA Class 2 symptoms – see later. This may include patients in Primary or Secondary care. This will include patients on the following registers:
· IHD

· Stroke

· Atrial Fibrillation

· Chronic Heart Failure

· Hypertension/Diabetes with end organ damage ( signs /  symptoms  of   renal or vascular impairment) 

2 In the hospital setting, BNP may be used to assess patients with acute breathlessness and to select patients for referral into the telemonitoring and community heart failure nurse services  

3 A proposal is being submitted for a study of asymptomatic patients at the time of routine annual recall with the following conditions:
                  Established Ischaemic Heart Disease

                  Stroke/TIA

                  Atrial Fibrillation

                 Hypertension/Diabetes with end organ damage ( signs /  symptoms of                    renal or vascular impairment) 

This requires ethical and Governance approval but we are hoping practices will engage with this study in the future.
What are NYHA Class II symptoms ?
The New York Heart Association is a validated if somewhat non – specific assessment of the severity of symptoms in Heart Failure. NYHA questions are appended. If symptoms suggest Class II or above in patients on the disease registers above, BNP testing should be offered.
Hull Teaching PCT Clinical Guidance for Primary Care

BNP Testing – What to do with the results
1. Symptomatic patients including those on disease registers

For patients in whom BNP testing is done as part of the annual review the issues will include
Assessment

Patients attending for routine annual review should be asked to self-assess their NYHA (New York heart Association ) status – document appended.
The proposal is to offer BNP testing for patients who are NYHA class II or above
Consent – Patients will not need to provide written consent. However a leaflet (appended) will be provided to you to give to patients so that they can decide whether to consent to the test. The wording will indicate that the NHS/PCT is offering a new blood test which will give us an indication of how healthy your heart is and whether or not you need more active treatment or investigation.

This leaflet will be approved in advance through the PCT Governance processes.

Interpreting the NT Pro BNP  Results

The following algorithm prepared by Professor Cleland should guide treatment 
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Please note that the value 47.3 pmol/L corresponds to 400pg/ml – the diagnostic threshold suggested by the European Society of Cardiology. This is not a precise diagnostic threshold and therefore we have rounded to 50pmol/L. Those wishing to use 47.3pmol/L instead may do so.
Optimising medical treatment 

Careful titration of patients up to optimal doses of indicated therapies, ensuring that patients understand the need to take their medications, Cardiac Rehabilitation and referral of severe or unstable patients for Telehealth monitoring are all associated with better outcomes for patients with heart failure. The number of patients with chronic heart failure managed by each GP is low and most GPs will want to undertake this work as part of core GMS supported by specialist services where appropriate. However  there are also Specialist Heart Failure Nurses and  Pharmacists with a Special Interest in heart Failure  to provide additional support if required.
Summary Proposal
Patients presenting with breathlessness or those on the appropriate disease registers at time of routine review should complete the NYHA questionnaire while waiting to see the practice nurse.
Those whose answers suggest that they are NYHA II or above should be offered an NT-proBNP test. With the patient’s verbal consent, a blood sample will be taken ( 10ml EDTA and 10ml serum) will be sent to the laboratory at Hull Royal infirmary for measurement of NT-proBNP, renal function and electrolytes. You may also wish to check haemoglobin to exclude anaemia as a cause of breathlessness.
Results will be returned to you within 10 working days.

Patients with low levels ( <25pmol/L should be reassured and alternative causes sought.
Patients with high levels ( >50pmol/L should be referred to the Heart Failure clinic unless the patient is in renal failure, in which case refer to the renal clinic as appropriate. 
Patients with values in the ‘grey-zone’ should be counselled about lifestyle and salt intake and have hypertension control and other measures to prevent heart disease assessed. They should have NT – pro BNP re-checked in 6 months.
Professor John Cleland

Professor of Cardiology

Hull and East Yorkshire Hospitals Trust

Dr Mark Hancocks 

Clinical Lead Cardiovascular Disease

NHS HULL

APPENDIX 1

NYHA (NEW YORK HEART ASSOCIATION) Symptom Classification
Class                                          Symptoms
I No limitations. Ordinary physical activity does not cause you to have fatigue, breathlessness, palpitation or chest discomfort.

II Slight limitation of physical activity. You are comfortable at rest but ordinary physical activity causes fatigue, palpitation, breathlessness or chest discomfort 
III Marked limitation of physical activity. You are comfortable at rest, but ordinary physical activity causes fatigue, palpitation, breathlessness or chest discomfort. 
IV Inability to carry on any physical activity without discomfort. You have breathlessness or chest discomfort at rest. Any physical activity causes your symptoms to get worse.
PATIENT INFORMATION LEAFLET 

BNP Testing – Information and consent for patients

Dear Patient

Your response to the questionnaire suggests that you have trouble with your breathing or other symptoms that may indicate a heart problem. In order to assess these symptoms further and to try to improve your health we are offering a blood test called NT pro-BNP, that can be taken at the same time as your routine tests. (NT pro-BNP stands for amino-terminal  Pro B-type Natriuretic Peptide). It is a test that will help tell us how well your heart is functioning and whether or not your doctor needs to alter your medications to keep you well.

The NT-proBNP test is being used increasingly throughout the world. There is very good evidence that it can be used to tell us how well your heart is. Locally the NT-proBNP testing project has been developed between Hull Teaching PCT and your family doctors under the guidance of Professor John Cleland’s team at Castle Hill Hospital. Professor Cleland is a local heart specialist.

We hope you will take advantage of this additional check up on your heart. The attached information sheet explains the test in more detail.

If you are happy to add this test to your routine blood tests please let your Nurse or Doctor know.

Professor John Cleland , Professor of Cardiology, Castle Hill Hospital

Dr Mark Hancocks – Clinical Lead for Cardiovascular disease – Hull Teaching PCT

BNP TEST – INFORMATION SHEET

Q.  What is a BNP test?

A.    BNP, or to give it its full name NT Pro B-type Natriuretic Peptide, is a blood test that can be used to tell your doctor how well your heart is working. When the heart muscle is sick, under strain or not getting a good enough blood supply it releases higher levels of  BNP.

Q . What happens if the test is high ?

A.    In most cases if the test is high your doctor will want to make some changes to your medicines. These medicines will help the heart to function better and help to keep you well.  If the test is very high your doctor may suggest referring you to Castle Hill Hospital for further assessment of your heart and specialist advice.

Q What are the benefits to me ?
A.  There is a lot of research to show that when the BNP test is high your risk of admission to hospital or developing other heart problems is higher. There is good evidence that by adjusting your medications we can reduce that risk and help to keep you well.

Q is this a research test ?

A  No , this is an established test. The National Institute for Clinical Excellence  ( NICE)  recommends this test for patients in whom breathing problems are interfering with their wellbeing. Your response to the questionnaire suggests you may be in this group. The results of your test may be audited so that it can be develop into an even more accurate test.
Professor John Cleland

Dr Mark Hancocks

ociation classification of heart failure symptoms
Screening





NT-proBNP <25pmol/L





NT-proBNP 25-50pmol/L





NT-proBNP >50 pmol/L





Dysfunction Unlikely





Consider Other Diagnosis. Minimise use of loop diuretics





Dysfunction


Trivial / Mild





Cardiac ‘stress’ 


Check for AF


Check creatinine


Check haemoglobin


Reduce salt intake


BP control


CV Prevention


Check NT-proBNP again in 6 months











Dysfunction


Substantial#





Refer to Cardiology for Investigation





Setting: Screening for Symptomatic Cardiac Dysfunction





# eGFR <30ml/min and atrial fibrillation are common alternative reasons for NT-proBNP >50pmol/L
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