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Structure of presentation s it

* 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
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1998: Clinical Effectiveness Unit established as an CEU provides national cancer audits funded by NHS England
academic partnership between RCS and LSHTM and Welsh Government since 2006:

A : * Mastectomy and Breast Reconstruction Audit (2006-2011)
e Oesophago-Gastric Cancer Audit (2006 ->)

Key features: — " - * National Bowel Cancer Audit (2010 ->)

* Clinical = methodological collaboration * National Prostate Cancer Audit(2014 ->)

e Partnership with data providers e Breast Cancer in Older Patients Audit (2016 ->)

* Clinical epidemiological approach * National Lung Cancer Audit (2022 ->)

* “Audit” and “research” go hand-in-hand New national cancer audit collaborati tre to strengthen

* NHS and NIHR/MRC funded projects cancer services in RCS
* Use of national (existing and linked) datasets as much Five additigp
as possible (differences between England and Wales) o« —F /e ian cancer
. G
» All projects focus on the three “Rs” . ol ©
* Clinically Relevant .

 Methodologically Robust

e Technically Rigorous
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Ongoing expansion of linked data resources

National
Hospital Data

National National
Cancer Data Chezg X

National
Radiotherapy
Data
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National Cancer Registrations

Linked national cancer data sets Hospital Episode Statistics (HES)
are richer than ever.

Systemic Anti-Cancer Therapy (SACT) dataset

And more timely than ever: National Radiotherapy Dataset (RTDS) |
‘Rapid’ cancer registration data Somatic Molecular Testing Data
4-6 month lag

N, Medicines Dispensed in Primary Care (NHSBSA)
Cancer Waiting Times (CWT

Methodological development needed to Diagnostic Imaging Dataset (DIDS)
exploit their full potential National Cancer Patient Experience Survey
NPCA’s Organisational Survey

Patient-reported Outcome Measures
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Clinical epidemiology

service evaluation | clinical audit

ProCESSES what are we doing? |  are we doing what

: we should be doing?
patient e !
characteristics

\ V what is the outcome are we doing it well

outcomes  Of what we are doing?|  (compared with others)?

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




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

Handling missing data > Avoid loss of statistical power and selection bias

Indicator development > Accurately measure care by provider
Risk adjustment > Fair comparisons
Methods for reporting > Timely reliable feedback, statistical power
Understanding variation > Establishing drivers of variation in care

-

Drive local quality improvement




NPCA outputs

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

2/ fwww.npea.org.uk/about/ 5]
National Prostate About us Publications Ne Contact us
Cancer Audit

Quality Improvement For Professionals For Patients

About us

The National Prostate Cancer Audit (NPCA) is the first national clinical audit of the care
that men receive following a diagnosis of prostate cancer.

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

KEY MESSAGES and RECOMMENDATIONS
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£ Data quality (snapshot)

NPCA quarterly reporting

x | o+

O E] https://rcs-ceu.shinyapps.io/MNPCA/

Quarterly Report - Data Quality (snapshot)

Select level: Select organisation!

NHS trust

‘ Guy's and St Thomas' NHS Foundation Trust - RJ1

Select indicator:

Data completeness for TNM stage (T stage (1-4), N stage and M stage complete)

Results Indicator information Methods

National Prostate Cancer Audit - Data Quality report by organisation (NHS trust level)

Data completeness for TNM stage (T stage (1-4), N stage and M stage complete) at Guy's and St Thomas' NHS Foundation Trust (Q4-2021 - Q2-2023)
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NPCA quarterly reporting
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A Home
Quarterly Report - Performance Indicators
|# Performance Indicators Select level: Select organisation:
NHS trust - ‘ Guy's and St Thomas' NHS Foundation Trust - RJ1 hd
Select indicator:
Percentage of men who had an emergency readmission within 90 days of radical prostate cancer surgery hd

Results Indicator information Methods
National Prostate Cancer Audit - Quarterly report (NHS trust level)
Percentage of men who had an emergency readmission within 90 days of radical prostate cancer surgery at Guy’s and St Thomas' NHS Foundation Trust

Performance by Quarter Case Volume
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Handling missing data -> cancer stage

Imputation based on clinical assumptions:

* Men with a recorded N-stage and missing M-stage -> MO.
* Low/intermediate-risk men and missing M-stage -> MO.

* Low/intermediate-risk men with missing N-stage -> NO

e High-risk men age -> MO.
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Log-rank test: p <0.05
0-
T T T T T
0 ) 2 3 4
Time after diagnosis (years)
95% CI 95% CI 95% CI
M=0 — M=X — M=1
Fig. 3. Overall survival for men with high-risk disease (T3-4 or Gleason score =8) showing the distribution of M-stage (M1/MO0/missing M).

Cancer Epidemiology 58 (2019) 44-51

Contents lists available at ScienceDirect

EPIDIMIOLOGY

Cancer Epidemiology @

journal homepage: www.elsevier.com/locate/canep

Imputation of missing prostate cancer stage in English cancer registry data | M)
based on clinical assumptions e

Matthew G. Parry®"*, Arunan Sujenthiran®, Thomas E. Cowling®", Susan Charman®,

Julie Nossiter™”, Ajay Aggarwal™“?, Noel W. Clarke®, Heather Payne®, Jan van der Meulen™"
* Deparment of Health Services Research and Policy, London School of Hygiene and Tropical Medicine, 15-17 Tavistock Place, London, WC1H 95H, England, United
Kingdom

® Clinical Effectiveness Unit, The Royal College of Surgeons of England, 35-43 Lincoln’s Inn Fields, London, WC2A 3FE, England, United Kingdom

© Department of Radiotherapy, Guy's and St Thomas’ NHS Foundation Trust, Great Maze Pond, London, SE1 9RT, England, United Kingdom

¢ Department of Cancer Epidemiology, Population, and Global Health, King's College London, Strand, London, WC2R 2LS, England, United Kingdom

© Department of Urology, The Christie NHS Foundation Trust, Wilmslow Road, Manchester, M20 4BX, England, United Kingdom

f Department of Urology, Salford Royal NHS Foundarion Trust, Store Lane, Salford, M6 8HD, England, Unired Kingdom

E Department of Oncology, University College London Hospitals, 235 Euston Road, London, NW1 2BU, England, United Kingdom

ARTICLE INFO ABSTRACT

Keywords: Background: Cancer stage can be missing in national cancer registry records. We explored whether missing
Prostate cancer prostate cancer stage can be imputed using specific clinical assumptions.

NfDPhSm_!_mS_inS Methods: Prostate cancer patients diagnosed between 2010 and 2013 were identified in English cancer registry
Risk stratification data and linked to administrative hospital and mortality data (n = 139,807). Missing staging items were im-

Clinical imputation puted based on specific assumptions: men with recorded N-stage but missing M-stage have no distant metastases

r:;:;i:?;ge (MO0); low/intermediate-risk men with missing N- and/or M-stage have no nodal disease (NO) or metastases; and
Epidemiology high-risk men with missing M-stage have no metastases. We tested these clinical assumptions by comparing 4-
Cancer registry year survival in men with the same recorded and imputed cancer stage. Multi-variable Cox regression was used
Population-based to test the validity of the clinical assumptions and multiple imputation.

Results: Survival was similar for men with recorded N-stage but missing M-stage and corresponding men with
MO (89.5% vs 89.6%); for low/intermediate-risk men with missing M-stage and corresponding men with M0
(92.0% vs 93.1%); and for low/intermediate-risk men with missing N-stage and corresponding men with NO
(90.9% vs 93.7%). However, survival was different for high-risk men with missing M-stage and corresponding
men with MO. Imputation based on clinical imputation performs as well as statistical multiple imputation.
Conclusion: Specific clinical assumptions can be used to impute missing information on nodal involvement and
distant metastases in some patients with prostate cancer.




Indicator development -> complication of treatment

Four explicit criteria for development:

* Valid, precise, fair, technically feasible indicators

Complication of radical prostatectomy:

e 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

NATCAN@rcseng.ac.uk
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Arunan Sujenthiran*, Susan C. Charman*-!, Matthew Parry*, Julie Nossiter*, Ajay
Aggarwal', Prokar Dasgupta’, Heather Payne®, Noel W. Clarke’, Paul Cathcart® * and
Jan van der Meulen'

*Ciinical Effectivensss Unit, Royd College of Surgeans of England flondon School of Hygiens and Tropical Medicing,
'MRC Cenire for Transpiantation, King's Coflege London, "Deparment of Cncology, University College London
Hospitals, London, 1Depatment of Urclbgy, Chiistie and Salford Royal NHS Foundalion Trusts, Monchesta, and

* * Department of Urdlogy, Guy's and 5t Thomas ' NHES founadation Trust, London, UK
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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.

Parry et al. BMC Medicine {2020) 18:114

httpsy/doi.org/10.1186/51291 6-020-01588-9 BMC Med|c|ne

Risk stratification for prostate cancer
management: value of the Cambridge
Prognostic Group classification for
assessing treatment allocation

Check for
updates

M. G. Parry™*", T.E. Cowling’, A. Sujenthiran?, ). Nossiter, B. Bemy'? P. Cathcart’, A. Aggarwal®, H. Payne®,
J.van der Meulen', N. W. Clarke”®" and .. J. Gnanapragasam®'*"""
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Fig. 1 Distribution of risk groups according to the five-tiered
Cambridge Prognostic Group (CPG) and the three-tiersd National
Prostate Cancer Audic (NPCAWMICE stratification system
L9




Understanding variation

|ll

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

- Receipt of radical treatment by English NHS hospital Trust Receipt of radical treatment by English NHS hospital Trust = Receipt of radical treatment by age
for patients 70-74 years (adjusted) for patients 280 years (adjusted)
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Prostate Cancer and Prostatic Diseases (2023) 26:257-263;

Matthew G. Parry mm, Jemma M. BoerLZ, Julie Nossiter?, Melanie Morris ", Arunan Sujenthiranz, Brendan Berry 12 Paul Cathcart?,
Ajay Aggarwal®®, Jan van der Meulen'®, Heather Payne®® and Noel W. Clarke™®




“Service mapping"

BM) Open Organisation and delivery of supportive
services for patients with prostate cancer
in the National Health Service in
England and Wales: a national cross-
sectional hospital survey and latent

Table 1 Services provided by NHS hospitals in England and Wales, grouped according to the latent class analysis class analysis

Services provided Group 1 (n=85) Group 2 (n=31) Group 3 (n=22) Al (n=138) Joos ek @ i okl ot © 7k st
Noel Clarke,"® Heather Ann Payne'’ ' '
Clinical nurse 85 (100%) 0 (0.0%) 22 (100%) 107 (77.5%) ’

I291£0-6Z02-uadolwa/geL | 01 se paysiiand 1siy uadO rNG

specialist attending
all prostate cancer

clinics
Advanced prostate 84 (98.8%) 19 (61.3%) 22 (100%) 125 (90.6%)
cancer clinical nurse _
specialist 5
Sexual function 84 (08.8%) 10 (65.5%) 0 (0.0%) 103 (75.7%) P
services Missing 2 Missing 2 egend )
Continence services 73 (85.99%) 24 (82.8%) 14 (63.6%) 111 (81.6%) ® Group 1 !4
Missing 2 Missing 2 i I SN N )
Psychological 66 (78.6%) 19 (65.5%) 8 (38.1%) 03 (69.4%) e S
counselling Missing 1 Missing 2 Missing 1 Missing 4 ; ‘..’:‘-,*?‘%- : “ L ‘
Genetic counselling 32 (38.1%) 6 (20.7%) 3 (14.3%) 41 (30.6%) ATINS o Le
Missing 1 Missing 2 Missing 1 Missing 2 CIPIATY
Oncogeriatric 13 (15.3%) 0 (0.0%) 2 (9.1%) 15 (11.0%) N > oA .
services Missing 2 Missing 2 : “ole e
> . L] 0
% =percentage of hospitals with available data. . AhR R i e @y = ,
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Annual incidence
per 10,000 men
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Open access Original research

BM) Oncology

Geographic, socioeconomic and
demographic inequalities in the
incidence of metastatic prostate cancer
at time of diagnosis in England: a
population-based evaluation

Joanna Dodkins @ 2 Adrian Cook,? Emily Mayne,? Marina Parry,? Julie Nossiter, "

Heather Payne,® Thomas E Cowling,"? Alison Tree,*® Ajay Aggarwal © 128
Noel Clarke,” Jan van der Meulen'?
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Metastatic diagnoses (per 10,000 yrs)

40 45 50
All diagnoses (per 10,000 yrs)

Figure 2 Association between the annual incidence of prostate cancer metastatic at the time of diagnosis and the incidence of
prostate cancer overall incidence, adjusted for neighbourhood-based measures of ethnicity and socioeconomic deprivation (per
10000 men). The figure shows results for 21 geographic areas (‘Cancer Alliances’), with fitted line from linear regression model

weighted according to population size (p<0.0001).




Quality improvement cancer services

NATCAN level
e 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

* “Ql tools for” local teams to identify “good practice” / “areas of weakness”
* National programme of Ql 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 developmentand research programme of Ql methods
NATCAN@rcseng.ac.uk



LONDON
SCHOOL of
HYGIENE
&TROPICAL
MEDICINE

i

Research and development platform

Externally funded
National perspective
International collaborations

Patient-Public Involvement Forums

One for each audit
Linked with patient charities

Formal advice and support network

Clinical Reference Groups
Technical advisory group
Academic links

Web-site development

Audit “dashboards”
Data visualisation

Targeted communication strategy

& e Royal College
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Highlights EN CtEngland
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Audit and Ql informed by research

Strengthens validity
Enhances credibility

Ongoing expansion of linked data resources

Methodological development

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

Radiotherapy
Data
Patient-reported

Outcomes /
Experience

Clinical epidemiology-> Ql

service evaluation clinical audit

Organisational
mapping

processes

patient /

characteristics

o~

outcomes

what are we doing? are we doing what

we should be doing?

what is the outcome
of what we are doing?

are we doing it well
(compared with others)?

Providers / clinicians
Professional organisations
Patients and charities
Commissioners
Regulators

Innovative quality improvement

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