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Understanding Practice in Clinical Audit and
Registries tool: UPCARE-tool
A protocol to describe the key features of
clinical audits and registries
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FAQ
Who should complete the tool?
This tool is designed to be completed by individuals and organisations planning and implementing clinical
audits and registries. It has been specifically designed for national clinical audits and registries commissioned
by the Healthcare Quality Improvement Programme (HQIP; Part of the National Health Service in England) as
part of the National Clinical Audit and Patient Outcome Programme (NCAPOP), but can be adapted and used
by audits and registries in other settings.
What is the tool for?
The tool is a protocol for audits and registries. It has been designed to provide a “one-stop” summary of the
key information about how clinical audits and registries have been designed and carried out. It is expected that
this will be published openly for anyone to view, and help users of audit/registry data and audit/registry
participants understand the methods, evaluate the quality and robustness of the data, and find information
and data that is most relevant to them. For national clinical audits and registries commissioned by HQIP, the
intention is that publishing this information openly will reduce the requirement for reporting ad hoc and
contract monitoring data and information to HQIP and other national agencies.
What type of information is contained within UPCARE?
It is intended that the responses to the tool are factual and written concisely. Where possible, documents can
be embedded and hyperlinks provided if information is published elsewhere. This document is intended to be
a complete account of the information for the audit or registry. Please be vigilant about keeping any links
included in the document up to date so readers can access full information about the audit or registry.
This tool is not intended to be used to formally “score” the quality of the responses. The design of this tool has
1
been inspired by reporting checklists used for clinical guidelines (e.g. AGREE ) and in reporting research studies
2
3
(e.g. STROBE , SQUIRE ).
Who is the intended audience for the tool?
The information contained within the UPCARE tool will enable audit and registry stakeholders to access in one
place and in a standard format key information about the audit/registry and evaluate the integrity and
robustness of the audit.
Examples of audit/registry stakeholders include:
 Patients / Carers / Public / Patient representative organisations
 Clinicians / Allied health professionals / Healthcare providers / Multi-disciplinary teams / Primary,
secondary and tertiary care providers
 National agencies
 Commissioners
 Healthcare regulators

1

AGREE stands for the Appraisal of Guidelines for Research & Evaluation. See https://www.agreetrust.org/about-the-agreeenterprise/introduction-to-agree-ii/, last accessed 24 April 2018.
2
STROBE stands for Strengthening the Reporting of Observational Studies in Epidemiology. See https://www.strobestatement.org/index.php?id=strobe-home, last accessed 24 April 2018.
3
SQUIRE stands for Standards for Quality Improvement Reporting Excellence. See http://www.squire-statement.org/, last
accessed 24 April 2018.
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FAQ (cont’d)
How should the responses be written?
Please try and write responses clearly as this will help to make the tool accessible and useful. Some tips and
suggestions for writing clearly include:





avoiding technical jargon where possible
using short paragraphs and bullet points
using the “active” voice rather than passive
keeping sentences short

Where information is published openly elsewhere please provide links and references rather than duplicating
information that is already available
When and how often should I complete the tool?
The tool is intended to provide accurate and up to date information about the audit/registry, and so can be
updated whenever and however frequently it is relevant to do so. For national clinical audits and registries
commissioned by HQIP it is intended that the tool is updated annually, although audits can update the tool
more frequently if they wish to.
Each version of the tool should include a date of publication and version number.
Where should the completed UPCARE report be published?
The completed tool should be published online e.g. on the website for the audit or registry.
How was UPCARE designed?
HQIP commission, manage and develop the NCAPOP (National Clinical Audit and Patient Outcomes
Programme) under contract from NHS England and devolved nations. The work was led by HQIP who set up a
Methodological Advisory Group (MAG) consisting of methodological, statistical and quality improvement
experts. Meeting were held on a six monthly basis and the structure and content of the eight quality domains
and their key items were agreed by the MAG. The tool was piloted by 5 programmes within the NCAPOP and
re-edited in light of comments received. Other comments received by MAG members was also considered as
part of the re-editing process. The final version of the UPCARE tool was signed off by the HQIP MAG and will
be reviewed annually.
IPR and copyright
© 2018 Healthcare Quality Improvement Partnership Ltd (HQIP)
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Domain 1: Organisational information

1.1. The name of the programme
National Cardiac Audit Programme (NCAP)

1.2. The name of the organisation carrying out the programme
National Institute for Cardiovascular Outcomes and Research (NICOR)

1.3. Main website for the programme
https://www.nicor.org.uk/

1.4. Date of publication and version number of the tool on your website
(DD/MM/YYYY)
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Domain 2: Aims and objectives
2.1. Overall aim
The aim of the audit programme is to improve the quality of care received by heart disease patients
admitted to hospital in the UK meets good practice standards, by conducting clinical audit and by
comparing patient outcomes, such as case-mix adjusted survival and readmission rates. The
programmes vision is for people living with cardiovascular disease throughout the UK to
consistently and equitably receive optimal care, treatment and outcomes, thereby providing a
positive experience and improved quality of life and saving lives. The programme also aims to be
recognised as a national and international leader in quality improvement and research for
cardiovascular disease.
The programme consists of 6 national clinical audits:
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Audit
Adult cardiac
surgery
Cardiac
interventions
Cardiac rhythm
management
(CRM)
Congenital
heart disease

Heart failure
MINAP

Patients
All adult patients undergoing major heart
surgery.
All adult patients on whom a percutaneous
cardiovascular intervention procedure is
performed.
All adult patients with implanted devices or
receiving interventional procedures for
management of cardiac rhythm disorders.
All cardiac or intrathoracic great vessel
procedures carried out in patients under the
age of 16 years, and all adult congenital cardiac
procedures performed for a cardiac defect
present from birth.
All patients with an unscheduled admission to
hospital with heart failure.
All adult patients with heart attack or unstable
angina.

2.2. Quality improvement objectives
The quality improvement objectives of the programme are based around three broad themes
which demonstrate the value and continued opportunities for quality improvement from
comprehensive, longitudinal national audit. These are as follows:
1. Safety – how services can be made safer
2. Clinical Effectiveness – are the best treatments being used and is care being delivered effectively
3. Patient Outcomes – what can we do to improve patient outcomes
The specific metrics for each which relate to these quality themes are described in the following
table:
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Domain 3: Governance and programme delivery
3.1. Organogram

3.2. Organisations involved in delivering the programme
A. Specialist societies originally developed the audit datasets which form the basis of the
programme and provide clinical leadership. Each of the clinical audit leads represent their audit
and the professional society and are represented at the NCAP Operational and Methodology
Group (NOM) and the NICOR Stakeholder Board. The clinical leads liaise with the relevant clinical
groups to ensure professional buy in, and provide the knowledge and experience of their clinical
area to interpret the data and ensure that the analyses and reports address the most important
issues.
Responsibilities include:
• determining analysis criteria
• revision of datasets
• content and format of the annual report
• ensuring there is a mechanism for the identification of outliers
• future strategy and development of each audit
• defining and prioritising the quality improvement themes and questions for the programme
• leading the delivery of the audits as required by the HQIP contract.
The Specialist societies involved in the programme are:
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1. Society for Cardiothoracic Surgery (SCTS)
https://scts.org/
2. British Cardiovascular Intervention Society (BCIS)
https://www.bcis.org.uk/
3. British Heart Rhythm Society (BHRS)
http://www.bhrs.com/
4. British Congenital Cardiac Association (BCCA)
http://www.bcs.com/pages/page_affiliate.asp?PageID=321&NewsCatID=859
5. British Society for Heart Failure (BSH)
http://www.bsh.org.uk/
6. British Cardiovascular Society (BCS)
https://www.bcs.com/pages/default.asp
B. UCL Partners
UCL Partners is a leading academic health science partnership that brings together people and
organisations to transform the health and well-being of the population. Working in partnership
and at pace, its members from the NHS and higher education support the healthcare system
serving over six million people in parts of London, Hertfordshire, Bedfordshire and Essex. UCLP
supports NICOR in the preparation of annual reports from a Quality Improvement perspective.
www.uclpartners.com
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3.3. Governance arrangements
Governance
The programme line of accountability is to the Performance Review Group at Barts Health NHS
Trust, and for contract delivery is accountable to NHS England via HQIP.
A. Performance Review Group (PRG)
The Performance Review Group meets quarterly, to check on the progress and delivery of the
NCAP contract, and to highlight any issues that may have arisen.
The members of the PRG are:
Professor Charles Knight
(Chairperson)
Justin Creigh

Managing Director, St Bartholomew’s
Hospital

Deputy Managing Director, St Bartholomew’s
Hospital

James Chal
Mark de Belder
David Cooper
Sam McAlister

NICOR Chief Operating Officer
NCAP Operational and Methodology (NOM)
Group Chair
Head of Finance, St Bartholomew’s Hospital

NICOR Project and Executive Assistant

The audit programme governance arrangements are overseen by the following groups:
A. Stakeholder Board
The Stakeholder Board is where all relevant stakeholders in data on cardiovascular care and the
NCAP leadership set the strategic direction of the Audit Programme. Key stakeholders include
patients and carers, clinicians, allied health professionals and trust boards; commissioners
including NHS England, Welsh Government, other devolved authorities, CCG/CSUs, Public Health
England, research charities such as British Heart Foundation and healthcare regulators. The NCAP
Stakeholder Board (Stakeholder Board) is responsible for developing the NCAP strategic plan and
ensuring appropriate input and feedback from key stakeholders (e.g. commissioners, NHSE,
patients, trusts, clinicians) is incorporated into the design, implementation and delivery of the
HQIP NCAP contract 1 July 2017 to 30 June 2020.
The Board meets every 3 months and is responsible for the following:
1. Agreeing the strategic direction of NCAP by setting business priorities and objectives;
2. Setting NCAP values and standards (NCAP culture);
3. Ensuring that stakeholder views are understood and met within the strategy and
subsequent implementation plans;
4. Encourage and strengthen the links between NCAP and wider stakeholder groups;
5. Monitor progress of implementing the strategic plan into operational objectives and
plans;
6. Ensure strategy is adaptable and flexible to respond to changes in both internal and
external environments. The strategy should be monitored and reviewed on an annual
basis;
7. Reconcile differences in opinion and approach and resolve disputes arising from
them;
12
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8. Approve key quality improvement questions for each clinical domain;
9. Hold the NCAP Operational and Methodology (NOM) Group to account so that
the NCAP contract is delivered as per the strategic plan and on time;
10. Provide advice on the resolution of on-going high impact issues.
The members of the Stakeholder Board are:
Prof John
Deanfield (Chair)
Prof Huon Gray
Dr Simon Ray
Dr Richard Page
Prof Charles
Knight
Prof Sir Nilesh
Samani
Prof Rumana
Omar
Prof Mike Roberts
Preeti Sud
Mark Hunter MBE

James Chal
Dr Mark de Belder
John Stickley
Jonathan
Goodfellow
Gill Gun
David Murdoch
Michael Marsh
Kelly O’Brien

NICOR Director
National Clinical Director for Heart
Disease, NHS England
PLG Chair (President of British
Cardiovascular Society)
President, Society for Cardiothoracic
Surgery in Great Britain and Ireland
Barts Health Managing Director
BHF Medical Director
Professor of Medical Statistics, Department
of Statistical Science, UCL
Clinical Academic lead for Population
Health, UCL Partners
Head of Programmes, Population Health,
UCL Partners
Lead Advisor for KPMG Athletes’ Personal
Development Plan; Director of TCUP
Consulting Ltd
NICOR Chief Operating Officer
NOM Group Chair
Database Manager
Welsh Government Representative
Scottish Government Representative
Scottish Government Representative
NHS England Commissioning
Representative
NICOR PPE and Communications
Coordinator

B. The NCAP Operational and Methodology Group (NOM)
The NCAP Operational and Methodology Group reports to the Stakeholder Group and is
responsible for harmonising the work of the individual audit domain working groups and to
ensure delivery of the national cardiac audit programme. The role of the group is to translate the
strategic objectives for the NCAP, as set out by the NCAP Stakeholder Board, into operational
objectives including the design, implementation and delivery of the NCAP. The key audit questions
are determined by the expert professional societies. Advice is provided by the NCAP Professional
Liaison Group and the NCAP Patient Advisory Group (PAG). The groups chair is the guarantor of
the data from the programme and is responsible for signing off the annual report. The group
meets every month.
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The members of the NOM are:

NOM Group Chair
Chief Operating Officer, NICOR
NACSA Clinical Lead
NCHDA Clinical Lead
NHFA Clinical Lead
NACRM Clinical Lead
MINAP Clinical Lead
NAPCI Clinical Lead
Patient representative
Patient representative
UCLP QI Leads
UCLP QI Leads
Audit Methodologist
Statistical Lead
NICOR Senior Project Manager
NICOR National Clinical Audit Services
Manager
NICOR PPE & Communications
Coordinator

Dr Mark de Belder
Mr James Chal
Mr Andrew Goodwin
Dr Rodney Franklin
Prof Theresa McDonagh
Dr Francis Murgatroyd
Dr Clive Weston
Dr Peter Ludman
Mr Keith Wilson
Mr Trevor Fernandes
Prof Mike Roberts
Preeti Sud
Dr Ben Bray
Dr Gareth Ambler
Ms Tracy Whittaker
Mr Nadeem Fazal
Ms Kelly O’Brien

C. Professional Liaison Group (PLG)
The NICOR Professional Liaison Group was established to formalise the relationship between
NICOR and the professional cardiovascular community through the clinical audit leads, related
professional societies and other professional representatives to facilitate formulation and delivery
of NICOR objectives.
The role of the group is to engage the clinical audit leads, related professional societies and other
professional representatives with the formulation and delivery of the programmes objectives,
providing a professional input from a clinical and quality improvement perspective. The group
meets every 2 months.
The functions of the Professional Liaison Group are to:







Provide a forum for discussion between the relevant professional societies on matters
related to quality improvement and quality assurance within the NHS
Provide a forum for communication between the NCAP Stakeholder Board and the
professional societies
Provide input and professional support to NICOR for the collection and use of data with
the aim of improving quality of care in cardiovascular medicine and surgery
Provide a forum for discussion, to support the national society audit leads and to raise
issues of concern about the management of the national audit programme and the wider
functions of NICOR
Raise issues of concern to be considered by the NCAP Operational and Methodology and
the NCAP Delivery groups
Raise issues of concern to be considered by NICOR concerning non-NCAP uses of the data.
14
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The members of the PLG are:
Member
Dr Simon Ray (Chair)
Sam McAlister
Dr Clive Weston
Prof Adrian Banning
Dr Peter Ludman
Professor Richard Schilling
Dr Francis Murgatroyd
Dr Paul Kalra
Prof Theresa McDonagh
Mr Richard Page
Mr David Jenkins
Mr Andrew Goodwin
Professor David Anderson
Dr Rodney Franklin
Dr Andrew Wragg
Dr Neil Moat

Position
British Cardiac Society President
NICOR Project and Executive Assistant
MINAP lead
British Cardiovascular Intervention Society President
British Cardiovascular Intervention Society audit lead
British Heart Rhythm Society President
British Heart Rhythm Society audit lead
British Society Heart Failure President
British Society Heart Failure audit lead
Society for Cardiothoracic Surgery President
Society for Cardiothoracic Surgery audit lead
National Adult Cardiac Surgery Audit lead
British Congenital Cardiac Association President
British Congenital Cardiac Association audit lead
British Cardiovascular Society, Division of Clinical
Standards (representative)
Co-Chair of UK TAVI Steering Group

D. The NICOR Patient Advisory Group (PAG)
The NICOR Patient Advisory Group role leads on patient and public engagement activities and to
input into public-facing communications. The group advises and supports the programme in the
development of its Patient and Public Engagement (PPE) strategy. This includes advising on
outputs, design and content selection of NCAP reporting and ensuring that patients’ views are
taken into account in dataset planning so that we reflect issues and measure outcomes which are
important to patients. The group meets twice a year and consists of the following members:

Member
Mark Hunter MBE
Mark de Belder

Role
NICOR Patient and Public Engagement Chair

James Chal
Kelly O’Brien

NICOR Chief Operating Officer
NICOR Communications and Patient & Public
Engagement Coordinator (Secretariat)
NICOR Senior Audit Programme Manager
Patient Representative
Patient Representative

Tracy Whittaker
David McNeil
Jayne Gray

NCAP Operational and Methodology (NOM)
Group
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Sarah Brown
Richard Fitzgerald
Trevor Fernandes
Alan Keys
Trudie Lobban MBE
Pauline Mountain MBE
Joel Rose
Keith Wilson
Richard Mindham
Ian Neill

Patient Representative
Treasurer, Cardiovascular Care Partnership,
Patient Representative
Patient Representative
Patient Representative, MINAP
Founder & Trustee, Arrhythmia Alliance,
Patient Representative, NACRM
Founder, Hearts of Positive Energy (HOPE),
Patient/Carer Representative
CEO Cardiomyopathy
Patient Representative, NAPCI
Patient Representative, NHFA
Patient Representative, NAPCI

The Board / group minutes with actions are currently not in the public domain but we are
intending to make these available via the NICOR website. There is a process for reviewing
membership to ensure an active Board / Group, quorate meetings and which leads the direction
of the programme

3.4. Declarations and Conflicts of interest
Note:
DOI / COI process is currently being reviewed and will be rolled out to all Boards and working
groups once approved. All DOI / COI will be documented in a publicly available register

Domain 4: Information security, governance and ethics
4.1. The legal basis of the data collection
The programme has approval under section 251 of the NHS Health and Social Care Act 2006 to
collect identifiable data without consent (CAG approval number 17/CAG/0071). Patients can opt
out of data collection by contacting their local clinical team.
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4.2. Information governance and information security
The Information Governance Toolkit score achieved on 13/06/2018 was 74% (Satisfactory). This
indicates that the programme can be trusted to handle personal information securely.
URL to the organisation’s Information Governance Toolkit Assessment Report
https://www.igt.hscic.gov.uk/AssessmentReportCriteria.aspx?tk=432896009896184&lnv=3&cb=a93
7a4f4-8148-4ece-9037-70789491d544&sViewOrgId=43785&sDesc=R1H

4.3.

Domain 5: Stakeholder engagement
5.1. Approaches to involving stakeholders
Patients and carers including Charity representatives are involved by







Shaping the Patient and Public Engagement (PPE) strategy
Advising on outputs, design and content selection of NCAP reporting
Ensuring that patients’ views are taken into account in dataset planning so that we reflect
issues and measure outcomes which are important to patients
Disseminating information about the programme to their local networks
Two patients attend the monthly NICOR Operational and Methodology Group meetings
and workshops to input into the design and planning of the annual report
Carrying out focus groups of patients to help select quality metrics

Clinicians are involved by:







Designing the quality metrics for the programme and contribute to data analysis and
interpretation.
Feeding back on format for delivery and local quality improvement purposes
Design, implementation and delivery of the NCAP
Domain clinical leads are responsible for writing audit specific narrative and any
supplementary audit specific reports
Engaging with their related professional societies and other professional representatives
with the formulation and delivery of the programme objectives, providing a professional
input from a clinical and quality improvement perspective.
Audit specific engagement with professional societies and other stakeholders via Domain
Expert Groups and local clinical settings
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Domain 6: Methods
6.1. Data flow diagrams
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6.2. The population sampled for data collection
A description of the patient population or sampling frame for data collection is described below
for each audit domain.
Audit
Patients
Adult cardiac
All adult patients undergoing major heart
surgery
surgery.
Cardiac
All adult patients on whom a percutaneous
interventions
cardiovascular intervention procedure is
performed.
Cardiac rhythm All adult patients with implanted devices or
management
receiving interventional procedures for
(CRM)
management of cardiac rhythm disorders.
Congenital
All cardiac or intrathoracic great vessel
heart disease
procedures carried out in patients under the
age of 16 years, and all adult congenital cardiac
procedures performed for a cardiac defect
present from birth.
Heart failure
All patients with an unscheduled admission to
hospital with heart failure.
MINAP
All adult patients with heart attack or unstable
angina.
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6.3. Geographical coverage of data collection

Audit
Adult cardiac surgery
Cardiac interventions
Cardiac rhythm management (CRM)
Congenital heart disease
Heart failure
MINAP

Geographical Coverage
All UK hospitals
All UK hospitals
All UK hospitals
All UK congenital centres
England and Wales
England and Wales

Data Submission Period
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous

6.4. Dataset for data collection
The datasets for each audit domain across the programme are published at:
https://www.nicor.org.uk/national-cardiac-audit-programme/datasets/
Each dataset contains the items required for data collection.
The original datasets for each domain have been developed and introduced over the last 18 years.
Overtime they have been updated to align with changes to clinical practice and to meet the needs
of the audit programme in particular monitoring patient outcomes and quality improvement.

6.5. Methods of data collection and sources of data
Clinical audit is collected by clinical teams and entered into a secure online webtool designed
specifically for the programme. Data is either inputted directly or ‘imported’ via batch process from
local / 3rd party commercial systems. Hospital Episode Statistics (HES) and Office of National
Statistics (ONS) mortality data is linked at patient level (using the NHS number and other identifiers)
to provide information on trends in patient characteristics, treatments received and outcomes
(complications, readmissions and mortality).
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6.6. Time period of data collection
The audit data for the programme is submitted by hospital on a continuous basis within agreed
timeline for each audit. Since the majority of the audits are continuous any breaks in data
submission could potentially skew the results. This may vary across each audit but in general this
must be no longer than two months after the end of the earlier quarter e.g. data from quarter one
of 2018 (end 31st March 2018) must be made available no later than 31st May 2018.The time
period for analysis is based on financial year reporting.

Audit

Prospective data collection start
date

Adult cardiac surgery
Cardiac interventions
Cardiac rhythm management (CRM)
Congenital heart disease
Heart failure
MINAP

2002
2002
2002
2000
2006
2000

6.7. Time lag between data collection and feedback
Presently feedback is via an annual report which is published 9 months after the end of data
collection. The lag between data collection for patients included in the report ranges from 4
months to 16 months. Participants will be able to access validation reports on a quarterly basis via
the reporting tool once the facility is rolled out. This will also include data completeness and other
reporting dashboards. The time from report submission to commissioners and funders on to
23
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publication of the report can vary and currently could take up to 12 weeks or longer.

6.8. Quality measures included in feedback
Note:
A list of the quality measures reported by the programme is shown in the following table. These
have been recently developed and cover process, outcome and organisational / structure metrics.
These metrics are provided at a hospital level within the annual report and the intention is to
make these available on a quarterly basis to hospitals.

24

HQIP_ UPCARE-tool_v2_May 2018

6.9. Evidence base for quality measures

The NICE Clinical Guidance, Quality Standards, Technology Appraisals and Interventional
Procedures covered by NCAP are listed below https://www.nice.org.uk/guidance
NICE ref

Title

CG87

Acute heart failure: diagnosis and management (2014)

CG180

Atrial fibrillation (2014)

CG108

Chronic heart failure: management of chronic heart failure in adults in primary and
secondary care (2010)

CG126

Stable angina: management (2011) NICE guideline

CG167

Myocardial infarction with ST-segment elevation (2013)

CG172

Myocardial infarction: cardiac rehabilitation and prevention of further MI (2013)

QS9

Chronic heart failure in adults (2011, updated 2016)

QS21

Stable angina (2012)

QS68

Acute coronary syndromes in adults (2014)

QS93

Atrial fibrillation: treatment and management (2015)

QS99

Secondary prevention after a myocardial infarction (2015)

QS103

Acute heart failure: diagnosis and management in adults (2015)

TA152

Drug-eluting stents for the treatment of coronary artery disease

TA88

Dual‐ chamber pacemakers for symptomatic bradycardia due to sick sinus syndrome
and/or atrioventricular block

TA324

Dual‐ chamber pacemakers for symptomatic bradycardia due to sick sinus syndrome
without atrioventricular block

TA134

Implantable cardioverter defibrillators and cardiac resynchronisation therapy for
arrhythmias and heart failure (review of TA95 and TA120) (2014)

IPG421

Transcatheter aortic valve implantation for aortic stenosis (2012)

IPG067

Balloon dilatation of pulmonary valve stenosis

IPG074

Balloon angioplasty with or without stenting for coarctation or recoarctation of aorta
in adults and children

IPG075

Balloon angioplasty of pulmonary vein stenosis in infants

IPG076

Balloon dilatation with or without stenting for pulmonary artery or non-valvar right
ventricular outflow tract obstruction in children

IPG077

Balloon dilatation of systemic to pulmonary arterial shunts in children

IPG078

Balloon valvuloplasty for aortic valve stenosis in adults and children

IPG086

Endovascular atrial septostomy

IPG095

Radiofrequency valvotomy for pulmonary atresia

IPG096

Endovascular closure of atrial septal defect

IPG097

Endovascular closure of patent ductus arteriosus

IPG128

Totally endoscopic robotically assisted coronary artery bypass grafting

IPG168

Percutaneous radiofrequency catheter ablation for atrial fibrillation
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6.10.

IPG246

Hybrid procedure for interim management of hypoplastic left heart syndrome in
neonates

IPG286

Thoracoscopic epicardial radiofrequency ablation for atrial fibrillation

IPG294

Percutaneous (non-thoracoscopic) epicardial catheter radiofrequency ablation for
atrial fibrillation

IPG295

Percutaneous (non-thoracoscopic) epicardial catheter radiofrequency ablation for
ventricular tachycardia

IPG309

Percutaneous mitral valve leaflet repair for mitral regurgitation

IPG336

Transcatheter endovascular closure of perimembranous ventricular septal defect

IPG370

Percutaneous closure of patent foramen ovale for recurrent migraine

IPG371

Percutaneous closure of patent foramen ovale for the secondary prevention of
recurrent paradoxical embolism in divers

IPG377

Off-pump coronary artery bypass grafting

IPG399

Percutaneous endoscopic catheter laser balloon pulmonary vein isolation for atrial
fibrillation

IPG421

Transcatheter aortic valve implantation for aortic stenosis

IPG427

Percutaneous balloon cryoablation for pulmonary vein isolation in atrial fibrillation

IPG436

Percutaneous pulmonary valve implantation for right ventricular outflow tract
dysfunction

IPG454

Insertion of a subcutaneous implantable cardioverter defibrillator for prevention of
sudden cardiac death

IPG456

Sutureless aortic valve replacement for aortic stenosis

IPG472

Percutaneous closure of patent foramen ovale to prevent recurrent cerebral embolic
events

IPG481

Optical coherence tomography to guide percutaneous coronary intervention

IPG492

Bioresorbable stent implantation for treating coronary artery disease

IPG494

Endoscopic saphenous vein harvest for coronary artery bypass grafting

IPG504

Transcatheter valve-in-valve implantation for aortic bioprosthetic valve dysfunction

IPG505

Telemetric adjustable pulmonary artery banding for pulmonary hypertension in
infants with congenital heart defects

IPG516

Implantation of a left ventricular assist device for destination therapy in people
ineligible for heart transplantation

IPG541

Transapical transcatheter mitral valve-in-valve implantation for a failed surgically
implanted mitral valve bioprosthesis

Case ascertainment

Case ascertainment is currently not assessed across the whole programme. In two of the audits
MINAP and Heart failure case ascertainment was estimated to be as follows:

A. Heart Failure (83%) – hospitals in England and Wales
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B. MINAP
England: 437.31%
Wales: 127.28%
Please note the above case ascertainment figures have not been published
Please note for the MINAP audit the percentage case ascertainment exceeds 100; this is due to
the following:



data submissions are unrepresentative of the total number of myocardial infarction cases
treated by a trust/health board (i.e. participant has not submitted data for all MIs that
they have treated and reported to CCG).
the trust has over-represented the number of myocardial infarction cases with respect to
clinical codes submitted to respective Clinical Commissioning Group.

For the Heart Failure audit case ascertainment rates are expressed at a NHS Trust/Health Board
level with audit participation displayed for constituent hospital sites. For NHS Trusts in England
and Health Boards in Wales, case ascertainment is calculated as a ratio of the number of cases
coded based on the inclusion criteria described below.
Methodology
The National HF Audit collects data on all patients with an unscheduled AHF admission to hospital
in England and Wales who have a death or discharge with a coded primary diagnosis of HF. NICOR
submits the following inclusion criteria to NHS Digital & NHS Wales Informatics Service with
respect to ICD 10 Codes:
•
•
•
•
•
•
•

I11.0 Hypertensive heart disease with (congestive) heart failure
I25.5 Ischaemic cardiomyopathy
I42.0 Dilated cardiomyopathy
I42.9 Cardiomyopathy, unspecified
I50.0 Congestive heart failure
I50.1 Left ventricular failure
I50.9 Heart failure, unspecified

These data are then incorporated into the Heart Failure analysis and compared with audit data
submissions to achieve a case ascertainment percentage.
For the MINAP audit, case ascertainment rates are expressed at a NHS Trust/Health Board level
with audit participation displayed for constituent hospital sites. For NHS Trusts in England and
Health Boards in Wales, case ascertainment is calculated as a ratio of the number of cases coded
as myocardial infarction (in the Hospital Episode Statistics (HES) data provided by NHS Digital in
England and Patient Episode Database for Wales (PEDW) from NHS Wales Informatics Service) to
the number of cases submitted to MINAP.
Methodology
NICOR Submit the following inclusion criteria to NHS Digital & NHS Wales Informatics Service with
respect to ICD 10 Codes:
STEMI: all patients discharged with final diagnosis of STEMI – identified by the presence of the
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following ICD 10 codes IN ANY POSITION:
I21.0 ST elevation (STEMI) myocardial infarction of anterior wall;
I21.1 ST elevation (STEMI) myocardial infarction of inferior wall;
I21.2 ST elevation (STEMI) myocardial infarction of other sites;
I21.3 ST elevation (STEMI) myocardial infarction of unspecified site.
NSTEMI: all patients discharged with final diagnosis of NSTEMI – identified by the presence of the
following code IN THE FIRST POSITION:
I21.4 Non-ST elevation (NSTEMI) myocardial infarction.

These data are then incorporated into the MINAP analysis and compared with audit data
submissions to achieve a case ascertainment percentage.

6.11.

Data analysis

The data provided by hospitals do not always adhere to the technical standards of the audit. The
data are first processed to reduce the effect of deviation from the audit’s standards and to
maximise their usability for analysis. Analysis proceeds on cleaned (structured) data using cleaning
algorithms using the R statistical package. Duplicate records are identified and removed prior to
analysis. Most of the analyses provided are descriptive statistics. They are calculated using
standard modules within the R programming framework. Tables and graphics are prepared within
R, and then exported for inclusion in reports. Funnel plot methodology is used to determine
whether results from individual centres are within agreed boundaries.
The methods used to clean and analyse the audit are described below:


Pseudonymised data is extracted from the secure audit data storage environment and
used by the analysts to clean, recode and validate to produce metadata tables from which
the outputs are generated using specialised statistical software.



The data provided by hospitals do not always adhere to the technical standards of the
audit. The data are first processed to reduce the effect of deviation from the audit’s
standards and to maximise their usability for analysis. Analysis proceeds on cleaned data.
The data cleaning and analysis processes are performed using the R statistical
programming language.



NICOR’s Analysis Team standardised around the use of R across all national audit work in
2011. The audits benefit from this standardisation as code snippets, data structures and
analysis frameworks are shared among team members, resulting in more sophisticated
analysis and presentation in shorter time frames.



The data cleaning and analysis processes use bespoke R packages. Data that do not fit the
standards for each field are transformed when possible to make them usable for analysis.
On rare occasions, multiple copies of records for the same procedure are found to be
duplicated and so stored twice or more in the database.
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Duplicate records are identified and removed prior to analysis. Most of the analyses
available in this report are descriptive statistics. They are calculated using standard
modules within the R programming framework. Tables and graphics are also prepared
within R, and then exported for inclusion in this report. Funnel plot methodology is used
to determine whether results from individual centres are within agreed boundaries.



Conventional statistical techniques are used to describe characteristics of patients with
CVD, cross tabulation, linear, logistic and Cox regression techniques to identify difference
in patient care provision and prognostic models to facilitate variation in practice and
comparison of in-hospital mortality. A statistical risk assessment is completed for each
publication of data and small number suppression techniques are used to ensure that
analysis is not disclosive. This is in line with the ONS - Review of the Dissemination of
Health Statistics: Confidentiality Guidance.



Most of the analyses are presented in the form of descriptive statistics. Draft hospital
based reports are shared with hospitals in advance of publication to ensure the published
analyses are correct and reliable.



Risk adjustment methodologies have been utilised in areas which the reporting of results
is dependent on these methods. For example, in the Congenital heart disease audit risk
adjustment is crucial in the part of reporting the results of procedures on children and
adults born with congenital heart malformations, due to the large number of different
malformations. All centre aggregated analysis is conducted using PRAiS software (Partial
Risk Adjustment in Surgery, version 3.0). PRAiS estimates the risk of death within 30 days
of a primary surgical procedure, based on specific procedure, age, weight and the patient
recorded diagnoses and comorbidities. In the PCI and Adult Cardiac Surgery audits the
previous statistical methodology used to detect outliers used a hierarchical random
effects modelling which compared ‘observed’ with ‘expected’ for each operator or centre
with appropriate control limits. Methods for identifying outliers are complex and have
been the subject of debate. The current NICOR approaches have been previously assessed
separately by Prof. Nick Black and Sir David Spiegelhalter and resulted in changes to the
reporting process. There is no agreed gold standard methodology with, for example,
different ways to address issues such as the problem of multiple comparisons and over
dispersion. NICOR have previously moved from using an exact binomial distribution to
random effects modelling. These methods are currently being reviewed by the
Department of Statistical Science at University College London to ensure they are fit for
purpose and in future we will continue to seek external review of our methodologies.

An overview of the process is shown below:
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6.12. Data linkage
Note:
Patient level data is linked to ONS death certificate data in order to obtain the life status and date
of death. Data is linked using NHS number and date of birth and other identifiers. Linkage is
carried out by NHS Digital, who provide a linked dataset after removal of patient identifiers.
15% of patients were not matched due to opt out or not being tracked.
For the MINAP and Heart Failure audits, Hospital Episode Statics (HES) data is used to determine
case ascertainment rates and underreporting of procedures and patient admissions. The
methodology is described in section 6.10.
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6.13. Validation and data quality

The quality of the audit data received is assessed and improved by carrying out computerised
checks on the data received at entry for accuracy (out of range and inconsistent data) and
completeness of variables. All clinically suspicious or missing data is then checked and corrected if
possible during analysis, with clinical input where required.
For example, validity checks are made on each field when the record is submitted. These include
the following:







all fields will be checked for the correct format (e.g. text, numeric, date)
range checks are performed on some numerical fields
consistency checks are performed between different fields in the dataset e.g.
age/sex/diagnosis
there is a system in place for duplicate record checks
adherence to published dataset for text field options
logical checking e.g. following clinical pathway ‘A’ allows supporting fields 1 to 4 to have
values. Following clinical pathway ‘B’ allows supporting fields 5-9 to have values for
example.

Records with any invalid fields are rejected and must be re-submitted. Warnings are generated in
lower level issues. For higher level issues the record will not be saved / imported. Errors are
logged and have to be reviewed and corrected in the source system and resubmitted.
Certain data issues are systematically detected and fed back to hospitals and lead to records being
excluded if not rectified:




Date conflicts
Missing key data
Duplicates.

However, there are many data accuracy issues that cannot be picked up by an automated system.
Further data cleaning is then undertaken at the analysis stage using bespoke data cleaning
packages. These include:











Identification of any encoding issues (adherence to file formatting standards)
Adherence to dataset (check field names/ data types)
Cleaning of field options (applying synonyms)
Single value (factor) cleaning
For multifactor (multiple value) and factors cleaning step 3 is applied
Adherence with multifactor groupings only (e.g. cell 1 contains A; B; C grouping = A; B, not
A; B and C)
Date and time formats checked and corrected
For numerical check ranges (min, max)
Static value checking (e.g. hospital name, short codes, country, Trust etc)
Inclusion and exclusion criteria applied according to type of analyses (COP, hospital level,
aggregate report). Not applied to every type of analysis.
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Prior to any analysis being published or used for governance purposes, it undergoes a
comprehensive validation process. This process incorporates analysis being sent back to hospitals
for checking and to amend or add data if necessary.
For each audit between 90-100% of the key fields, as per the minimum dataset, are required to be
completed. This standard will only apply where the data field is relevant to that particular patient
record. The minimum standard reflects a valid value and will not include ‘unknown’ options.
The measurement of data accuracy, over and above data completeness, is difficult to
systematically implement. Accuracy of audit data can only be assessed by reference back to the
original source of the data that may be a paper based or electronic patient record. It is primarily
the responsibility of each hospital to make judgement on whether their data are accurate, based
on analysis that is fed back to them.
For the congenital audit we have previously used a validation process comprising of site visits by a
clinical data auditor and volunteer clinician to ensure full case ascertainment and to validate the
accuracy of the data submitted. Data accuracy checks are made against a sample of patient
records according to an agreed audit protocol using a number of methods. These include
electronically searching theatre management systems and other administrative data systems. This
allows us to estimate the extent to which eligible patients’ audit data was entered, and indicates
the success of the data collection system. The audit has now switched to a remote validation
model which continues to use the process described above. Centres are required to achieve 90%
or greater in their Data Quality Indicator Score (DQI). The DQI is a measure of accuracy and
completeness of data entry across a number of domains.
In the MINAP audit data consistency has been previously evaluated by an annual validation study
that aims to assess the agreement between data in the patient notes/local system to that on the
central database. Each hospital is required to re-consider 20 randomly selected cases (or less
where this is applicable) and re-enter values in 20 specific fields, for each case. The agreement
score between the original entry and the re-entry is calculated and reported back to the
participating hospital. The agreement score should be a minimum of 80% or of the national
overall figure for each field whichever is the higher.
For the other audits where external validation is not feasible annual checks of audit submissions
are undertaken using data quality tools. For example, a number of key data items within the audit
database for a selection of patient records are compared against the original patient case notes.
Other methods utilised include self-reported case ascertainment via annual surveys that request
information about total number of cases performed.
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Domain 7: Outputs
7.1. The intended users or audience for the outputs
The audit programme designs and produces individual feedback for a wide audience of
stakeholders, including patients and their carers, general public, hospitals, clinicians, clinical
teams, management teams, the Care Quality Commission and commissioners of healthcare who
are interested in cardiovascular conditions and their treatments.

7.2. Editorial independence
As an independently commissioned programme, the contents of the outputs are prepared by the
speciality group clinical leads for the programme, the chair of the NCAP Operational Methodology
(Dr Mark DeBelder) and other members of this group. The NOM Chair is responsible for signing off
the annual report on behalf of the NOM and stakeholder board.

7.3 The modalities of feedback and outputs
The programme provides feedback for the following types of participant:


Clinicians and hospitals feedback through reports containing descriptive statistics
displayed in tables and charts including benchmarking data where applicable. For the
National Audit of Percutaneous Interventions and Adult Cardiac Surgery feedback reports
are provided via Consultant Outcomes Publications. In addition annual reports provide
comparative analyses and case studies. The programme is also intending to provide
facilities for real-time reporting and currently these are in development.



Patients and carers: An “Easy Access” written annual report including annual set of
infographics and providing an interactive public portal for the National Congenital audit
providing information to patients about the performance of their local hospital.



Clinicians, stakeholders and the wider public, by maintaining websites providing relevant
information and outputs from the programme.



Regulators (CQC) and other associated programmes e.g. GIRFT data / metrics are provided

Outputs are planned / designed by the Domain Expert Groups for each audit and are reviewed
and approved by the NCAP Operational and Methodology Group (NOM). Overall responsibility lies
with the Chair of this group who reports to the stakeholder board.
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7.4 Recommendations
The programme made 16 recommendations for hospitals, clinicians, service managers and
commissioners in the Annual Report. The report is yet to be published and will be available at the
following link: www.nicor.org,uk

7.5 Comparators and benchmarking
The programme provides comparative performance data for hospitals. Each hospital has
performance measured against to describe the characteristics of patients with Cardiovascular
disease and compare performance against standards between hospitals. These include:





7.3

All hospitals in England and Wales
Previous data for hospitals showing changes over time (temporal trends)
Comparative measure of device implants within the current health geographies of clinical
commissioning groups (CCGs) in England and Local Health Boards (LHB) in Wales
Individual clinician at named operator level, which are made available to the public online
through the Consultant Outcomes Publication (COP) programme.
Motivating and planning quality improvement

The programme over time will develop to inform and drive Quality Improvement. The approach
we intend to take will be as follows:









Continue to provide key QI recommendations in the annual report including actions
Focus the audits within the programme on defining standards for quality care. This will
include effective feedback (online dashboards / reports) on a continuous basis to hospitals
to ensure clinical teams use the information to review care pathways and consider
redesign where appropriate. This will include training materials on data interpretation
Post procedural care and sharing of learning between hospitals through peer networks
and workshops
Working with Commissioners to identify ‘bundles of care’ that deliver high quality care.
For example, rapid diagnosis, fast and effective provision of emergency treatments to
restore coronary blood flow and the use of evidence-based secondary preventive
treatments, including a cardiac rehabilitation programme in patients with Heart attacks
Use of organisational audits to identify steps needed to deliver improved quality of care
Explore with focus groups effective ways of delivering information to facilitate local
quality improvement.

Programmes are not expected to provide a bespoke service to support trusts to interpret the
findings or recommendations. The programme should, however, provide information in a format
that is easy to digest and ready to use for the intended audience.
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