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Structure of presentation

• Audit environment – a bit of history

• Audit and research go hand-in-hand

• The three “Rs”

• Data sources

• Clinical epidemiology as the underlying methodological discipline

• ‘Real-world data’ to establish “drivers” of variation in care

• Examples of audit and research outputs

• Highlights



CEU provides national cancer audits funded by NHS England 
and Welsh Government since 2006:
• Mastectomy and Breast Reconstruction Audit (2006-2011)
• Oesophago-Gastric Cancer Audit (2006 ->)
• National Bowel Cancer Audit (2010 ->)
• National Prostate Cancer Audit(2014 ->)
• Breast Cancer in Older Patients Audit (2016 ->)
• National Lung Cancer Audit (2022 ->)

New national cancer audit collaborating centre to strengthen 
cancer services in RCS and (2022 ->)
Five additional audits:
• Primary and metastatic breast cancerOvarian cancer
• Pancreatic cancer
• Kidney cancer
• Non-Hodgkin lymphoma

1998: Clinical Effectiveness Unit established as an 
academic partnership between RCS and LSHTM

Key features:
• Clinical – methodological collaboration
• Partnership with data providers
• Clinical epidemiological approach

• “Audit” and “research” go hand-in-hand
• NHS and NIHR/MRC funded projects

• Use of national (existing and linked) datasets as much 
as possible (differences between England and Wales)

• All projects focus on the three “Rs”
• Clinically Relevant
• Methodologically Robust
• Technically Rigorous

Audit environment -> a bit of history



Ongoing expansion of linked data resources

Data sources



National data sets used by NPCA

Linked national cancer data sets 

are richer than ever. 

And more timely than ever:

‘Rapid’ cancer registration data     

4-6 month lag   

Methodological development needed to 

exploit their full potential  

  

National Cancer Registrations

Hospital Episode Statistics (HES) 

Cancer Outcomes and Services Dataset (COSD)

Systemic Anti-Cancer Therapy (SACT) dataset

National Radiotherapy Dataset (RTDS)

Somatic Molecular Testing Data

Medicines Dispensed in Primary Care (NHSBSA)

Cancer Waiting Times (CWT)

Diagnostic Imaging Dataset (DIDS)

National Cancer Patient Experience Survey

NPCA’s Organisational Survey

Patient-reported Outcome Measures



Clinical epidemiology

outcomes

service evaluation clinical audit

processes

what is the outcome

of what we are doing?

are we doing it well

(compared with others)?

what are we doing? are we doing what

we should be doing?
patient

characteristics

“A better understanding of determinants of variation of practice 
and outcome guides quality improvement.”



‘Real-world data’ to establish drivers of variation in care

Indicator development

Risk adjustment

Methods for reporting

Understanding variation

Avoid loss of statistical power and selection bias

Fair comparisons

Timely reliable feedback, statistical power

Establishing drivers of variation in care

Drive local quality improvement

Handling missing data

Accurately measure care by provider



https://www.npca.org.uk/

Quality improvement goals:

• To improve timely diagnosis and 
treatment of high-risk prostate cancer

• To reduce potential over-treatment

• To reduce potential under-treatment

• To reduce short-term complications after 
radical prostate cancer surgery

• To reduce medium-term complications 
after radical prostate cancer surgery and 
radiotherapy

NPCA outputs

KEY MESSAGES and RECOMMENDATIONS



Performance indicators to compare “providers”

• Proportion of men diagnosed with metastatic disease

• Proportion of men with low-risk localised cancer undergoing radical 

prostate cancer treatment

• Proportion of men with high-risk/locally advanced disease undergoing 

radical prostate cancer treatment

• Proportion of men with M1 disease receiving systemic treatment 

intensification therapy (< 75 and >75 year)

• Proportion of patients who had an emergency readmission within 90 

days of radical prostate cancer surgery

• Proportion of patients experiencing a severe GU complication requiring 

a procedural/surgical intervention within 2 years of radical 

prostatectomy (derived from records of hospital admissions)

• Proportion of patients experiencing a severe GI complication within 2 

years of radical prostate radiotherapy (derived from records of hospital 

admissions)

NPCA State-of-the-nation report



NPCA quarterly reporting



NPCA quarterly reporting



Handling missing data -> cancer stage

Imputation based on clinical assumptions:

• Men with a recorded N-stage and missing M-stage -> M0.

• Low/intermediate-risk men and missing M-stage -> M0.

• Low/intermediate-risk men with missing N-stage -> N0

• High-risk men with missing M-stage -> M0.



Indicator development -> complication of treatment

NATCAN@rcseng.ac.uk

Four explicit criteria for development:

• Valid, precise, fair, technically feasible indicators

Complication of radical prostatectomy:

• Clinical data science to accurately ‘phenotype’ care 
(‘stricture’, ‘incontinence’ and ‘other’)

    - Clinician-driven forward-search using research 
publications, guidelines, clinical expertise

    - Data-driven backward-search captures additional 
common coding patterns to pick up idiosyncrasies in 
coding



Risk adjustment – stratification based on cancer stage

Comparing 3-tiered NPCA classification to 5-tiered 
CPG classification

• CPG classification: 5 risk groups equal in size.

• CPG reveals differences in treatment practice in  
men

• with intermediate-risk disease (CPG2 and 
CPG3)

• with high-risk disease (CPG4 and CPGP5)

not visible with 3-tiered risk classification.



Understanding variation

Potential “under-treatment” of men with locally advanced prostate cancer

Receipt of radical treatment by age



“Service mapping”



Metastatic prostate cancer Prostate cancer overall

Annual incidence
per 10,000 men

Inequalities



Quality improvement cancer services
NATCAN level

• QI activities: flexible and responsive

• Links with existing national initiatives

• Supported by academic partners

• Audit level (following publication of reports)

• “Local action plans” supported by targeted communication strategy

• “QI tools for” local teams to identify “good practice” / “areas of weakness”

• National programme of QI workshops / webinars

• Social media profile (via NATCAN resources) using range of channels

Innovation

• “Closing the audit cycle”, based on “rapid data” following the “plan-do-study-act” approach

• NPCA will focus on proportion of men with M1 disease receiving systemic treatment intensification therapy

• Part of a development and research programme of QI methods
NATCAN@rcseng.ac.uk



outcomes

service evaluation clinical audit

processes

what is the outcome

of what we are doing?

are we doing it well

(compared with others)?

what are we doing? are we doing what

we should be doing?
patient

characteristics

Clinical epidemiology -> QI

Ongoing expansion of linked data resources

Audit “dashboards”
Data visualisation

Web-site development

Methodological development

Development of key performance indicators
Quarterly reporting
Methods for “fair” comparisons of hospitals

Innovative quality improvement 

Continuous monitoring – control charts
Modified “plan-do-study-act” cycles

Clinical Reference Groups
Technical advisory group
Academic links

Formal advice and support network

One for each audit
Linked with patient charities

Patient-Public Involvement Forums

Externally funded
National perspective
International collaborations

Research and development platform

Highlights

Providers / clinicians
Professional organisations
Patients and charities 
Commissioners
Regulators

Targeted communication strategy

Audit and QI informed by research 

Strengthens validity
Enhances credibility



@NATCAN_newsNATCAN@rcseng.ac.uk

https://www.npca.org.uk

https://www.natcan.org.uk

https://www.npca.org.uk/
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