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Learning Objectives

1. How did the NPCA develop the radiotherapy performance indicators?

2. How did the NPCA validate performance indicators in radiotherapy?

3. How can outcome reporting of performance indicators demonstrate hospital 
variation?

4. Does public reporting improve care quality?



Why all this work?

Haynes et al, NEJM 2009



Methodological development

• NPCA methodological development of clinically relevant toxicity indicators

• Use of Objective clinical indicators and PROMS

• Focus on mid-late toxicities and adverse events

• Consider impact on GI, GU and sexual function 

• 2 to 3 years to develop with validation to compare practices of care 



Indicator development/validation



GI Toxicity Indicator

• Use of Hospital Episodes Statistics records (HES) linked to Cancer Registry, and 
Radiotherapy Dataset (RTDS) (data linkage)

• Based on assessment of frequency of pre-specified procedure and diagnostic codes for 
radiation toxicity

• A toxicity event requires :
• evidence of both a diagnostic endoscopic procedure (eg, colonoscopy or sigmoidoscopy)

• a diagnostic code consistent with radiation toxicity equivalent to grade 2 or worse according 
to the National Cancer Institute Common Toxicity Criteria for Adverse Events (CTCAE).

• Transparent mechanism for comparing the performance of providers



Validation

Validated and used to compare practices of care

• IMRT versus 3D conformal RT

• PROMs Hypo vs conventionally fractionated RT



IMRT vs 3D Conformal Radiotherapy 2010-2013 

HR IMRT 0.66 
(0.61-0.72)

3D Conformal

IMRT

Sujenthiran et al, IJROBP 2017



Patient-Reported Functional Outcomes After 
Hypofractionated or Conventionally Fractionated

Nossiter et al, JCO 2020

Key message - no difference in PROMS

17,058  men 
diagnosed 
in England 
2014-2016

18/12 or 
more after 
diagnosis

77% 
response 
rate





Hospital level performance

• 51 Radiotherapy centres

• Incidence of ≥G2 bowel complications up to 2 years post radiotherapy for prostate cancer

• Funnel plots produced to compared RT centres

• Adjusted for age, stage, socioeconomic status and comorbidity

• Identifying outlier performance (alerts 3SDs from mean)

• https://www.npca.org.uk/provider-results/

https://www.npca.org.uk/provider-results/


Development considerations

• Does not aim to rank centres but assesses if performance further from the national average than 
would occur by chance alone

• Don’t adjust for differences in radiotherapy practice as can inappropriately mask variation in 
outcomes (e.g. IMRT)

• Approach reduces the likelihood of misclassification bias by using a standardized coding 
approach for grading toxicity which is not dependent on individual clinician reporting



State of the Nation 2023



Variation in % of men with ≥G2 GI toxicity

https://www.npca.org.uk/provider-results/

https://www.npca.org.uk/provider-results/


How can the NPCA outlier programme facilitate 
quality improvement?

• Review of outliers (both positive and negative) identified potential 
areas for improvement including:

• Contouring

• Margins

• Set-up

• Dosimetric constraints

• Bowel and bladder protocols



Impact of NPCA QI – current status

• This process has led to improvement in the centres 
identified as negative outliers

• Outliers on previous audits now no longer outliers

Ajay Aggarwal et al, Public reporting of outcomes in radiation oncology: the National Prostate Cancer Audit, The Lancet Oncology, Volume 22, Issue 5



Thank you
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