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This study was exempt from gaining individual consent having obtained Section 251 approval from the UK Patient 
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This analysis was undertaken by: 
  
 
 
 
 
   

Health Data Insight (HDI) in partnership with NHS Digital. 
 
The work uses data that has been provided by patients and collected by the NHS as part of their care and support. 
The data are collated, maintained and quality assured by the National Disease Registration Service, which is part of 
NHS Digital. 
 
We circulated this report for review to the bodies listed below.  We are grateful for the comments we received and 
have incorporated as many as possible into thie document: 
• The Association of Cancer Physicians 
• The British Association of Urological Surgeons (BAUS) 
• The British Oncology Pharmacy Society 
• The National Cancer Research Institute (NCRI) 
• The Royal College of Nursing Cancer and Breast Care Forum 
• The Royal College of Physicians 
• The Royal College of Radiologists 
• The UK Oncology Nursing Society (UKONS). 
 
 
1.0 Executive summary 
  
1.1 This audit measures the quality of kidney cancer services in England and assesses if there is 
a need for a NICE guideline and quality standard on kidney cancer, neither of which has been 
developed to-date. 
 
1.2 Although kidney cancer is the 7th most common cancer in the UK, outcomes are relatively 
poor.  Age-standardised five-year relative survival in adults (aged 15+), was measured between 
2000 and 2007 placed England 26th and Wales 23rd out of 29 European countries.3 It is one of 
only seven cancers whose mortality rate is increasing.  
 
1.3 The audit was designed through Public Health England (now NHS Digital) who approved the 
methodology.  It is a two-year, pre-pandemic, retrospective audit using data extracted from the 
National Disease Registration Service (NDRS), covering 18,640 cases of kidney cancer. 
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1.4 Quality was measured using six quality performance indicators (QPIs) and results were 
reported nationally, broken down by Cancer Alliance and at NHS Trust level (the latter being 
pseudonymized to maintain confidentiality). 
 
1.5 The data analysis by Cancer Alliance and NHS Trust was designed to discover if there was 
unwarranted variation in England.  Unwarranted variation and poor adherence to (or lack of) 
clinical guidelines are often linked.  
 
1.6 The results indicate unwarranted variation in all six QPIs (Table 4).  The findings include: 
 

1.6.1 Of patients whose tumour stage was known, only 78.4% were diagnosed at stages 
when the cancer was potentially curable; 21.6% were diagnosed when tumours are generally 
not curable. 

 
1.6.2 Surgical treatment was inconsistent and varied by NHS Trust and by Cancer Alliance.  
For example, the proportions of T1b-3NxM0 RCCs that received RN up to one month prior 
and six months following diagnosis ranged from 14.3% to 96.7% when stratified by NHS 
Trust of diagnosis. 
 
1.6.3 The number of RNs completed by NHS Trust of treatment up to one month prior and 
six months following diagnosis for stage T1b-3c RCCs diagnosed between 2017 and 2018 
ranged from 1 to 215 procedures. 
 
1.6.4 Of the patients with T1a RCCs who underwent surgery, 38.7% had RN and 56.9% had 
NSS.  The 56.9% who had NSS is somewhat lower than in some other European countries, 
e.g., in France where it is 76%. 

 
1.6.5 The proportion of patients with metastatic kidney cancer who received systemic anti-
cancer treatment (with drugs) were widely inconsistent.  When stratified by Cancer Alliance, 
the proportions of metastatic (M1) RCCs that received SACT one month before to any time 
after diagnosis ranged from 39.7% (95% CI [33.7, 46.1]) to 70.7% (95% CI [59.6, 79.8]).   
These variations were broadly similar from 1 month up to 4 years after diagnosis (the cut off 
was May 2021).   

 
1.6.6 It is cause for concern that many NHS Trusts (almost a quarter) did not recruit any 
clinical trial participants which suggests that for the two year period covered by this audit, 
these NHS Trusts did not provide their patients with access to the newest kidney cancer 
treatments via clinical trials. 

 
1.7 Kidney Cancer UK believes the audit demonstrates sizeable unwarranted variations at points 
along the entire patient pathway and recommends that NHS England commission the National 
Institute for Health and Care Excellence to develop a NICE guideline and quality standard for 
kidney cancer as a matter of urgency. 
 
Abbreviations used in report 
 
RCC Renal cell carcinoma 
RN Radical nephrectomy 
NSS Nephron-sparing surgery 
AB Ablation 
SACT Systemic anti-cancer therapy 
QPI Quality performance indicator 
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The terms ‘trust of diagnosis’ and ‘trust of treatment’ are used throughout this document.  For 
an explanation of these terms please see Appendix 1, page 34 paragraph 1.4.2 and page 35 
paragraph 1.4.3. 
 
 
2.0 Objectives of the audit 
 
2.1 Main objectives 
• To measure the quality of kidney cancer services in England 
• To identify if there is a need for a NICE guideline and quality standard for kidney cancer 

 
2.2 Secondary objective 
• To assess the chosen quality measures as potential quality performance indicators (QPIs) 

that could be used in future to measure ongoing service quality, if required. 

2.3 Kidney cancer is the 7th most common cancer in the UK, accounting for 4% of all new cancer 
cases (2016-2018).1  According to the Chief Medical Officer’s Report 2020: Kidney cancer has 
the fourth highest increase in incidence.2  Over the last decade, kidney cancer incidence rates 
have increased by more than a quarter (29%) in the UK.  There are around 13,300 new kidney 
cancer cases in the UK every year (2016-2018).1 Unlike most other cancers, the incidence of 
kidney cancer is projected to continue to increase over the next decade. 
 
2.4 In addition to rising incidence, kidney cancer is one of only seven cancers whose mortality 
rate is increasing.2  There are around 4,600 kidney cancer deaths in the UK every year.1 
 
2.5 Kidney Cancer UK are concerned by the low 5-year survival rates for kidney cancer in 
England, Wales and throughout the United Kingdom which are documented as amongst the 
worst in Europe3.  When age-standardised five-year relative survival in adults (aged 15+), was 
measured between 2000 and 2007 in 29 European countries, survival of patients in England 
ranked 26th and Wales 23rd.  Kidney Cancer UK looked for data and information at national level 
that would indicate the reasons for these outcomes, but could find no analyses of kidney cancer 
services.   
 
2.6 Unlike most other cancers in the top 12 incidence, there is no NICE guideline or quality 
standard for kidney cancer.  From this situation, we had no choice but to conclude that there 
was no clear picture of how well kidney cancer services in the UK were performing, the standard 
to which they should be performing and how they could be improved.  However, the Kidney 
Cancer UK Annual Patient Survey carried out by the charity over the last eight years, provides 
consistent patient reported evidence of poor quality services in various parts of the patient 
pathway.4 
 
2.7 Kidney Cancer UK therefore decided to undertake a quality audit that would demonstrate the 
need for a NICE guideline and quality standard and would inform their development.  To our 

 
1 Cancer Research UK data. https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-
cancer-type/kidney-cancer#heading-Zero (last accessed 04-05-22) 
2 Chief Medical Officer’s Annual Report 2020. 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/945929/Chief_M
edical_Officer_s_annual_report_2020_-_health_trends_and_variation_in_England.pdf (Last accessed 04-05-22) 
3 Cancer Research UK data https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-
cancer-type/kidney-cancer/survival#heading-Four Last accessed 04 Apr 2022 
4 Kidney Cancer UK Annual Patient Survey https://www.kcuk.org.uk/booklets/KCUK-patient-survey-2021/#page=1  



  

 5 

knowledge, this is the first time that such an audit has been carried out to justify the need for any 
NICE guideline. 
 
2.8 In order to ensure a robust, high quality audit, the project is guided by the Kidney Cancer UK 
Accord Group.  This is a voluntary multidisciplinary steering group consisting of patients, carers 
and health professionals from most of the different aspects of diagnosis, treatment and care for 
kidney cancer. 
 
2.9 The design of the audit is described in detail in the appendix to this document.  From the 
early stages of designing the audit, the charity was in contact with the National Cancer 
Registration and Analysis Service (NCRAS), part of the National Disease Registration Service 
(NDRS).  The study design was further refined by Health Data Insight CIC (HDI) who also carried 
out the data extraction and analysis.  HDI were recommended to us by Public Health England, 
who also approved the final design of the audit.  Following the abolition of Public Health England 
in 2021, NDRS/NCRAS moved into NHS Digital in October 2021. 
 
2.10 Incident cases of kidney cancer (renal cell cancer (RCC)) diagnosed between 1 January 
2017 and 31 December 2018 were selected from the National Cancer Registration Dataset 
(NCRD).  A total of 18,640 tumours were selected into the cohort, representing 18,421 distinct 
patients. 
 
2.11 As this audit was designed to produce a picture of normal service quality, the effects of the 
COVID-19 pandemic were deliberately avoided.  The two years studied were selected because 
they were the most recent in which the data were not affected by the COVID-19 pandemic.   
 
2.12 Results at both a Cancer Alliance and NHS Trust level were assessed in the audit.  Cancer 
Alliances were named but NHS Trust-level data were pseudonymized.  This was done so that 
NHS Trusts would not be identified: whilst we wanted to identify any variations at NHS Trust level, 
the purpose of this audit was not to ‘name and shame’. 
 
2.13 Over and above the main objectives listed previously, Kidney Cancer UK wanted to provide 
a baseline dataset that NHS Trusts could use to benchmark their performance.  For that reason, 
the data in this audit, including NHS Trust data will be made available on CancerStats 2, for those 
meeting the access requirements.  
 
2.14 The audit results will be published as a scientific paper and will be submitted for publication 
in due course.  We also plan to conduct some further analysis to provide further details on certain 
points in the data. 
 
 
3.0 The quality performance indicators 
 
3.1 Quality performance indicators (QPIs) were developed initially by the Kidney Cancer UK 
Accord.  They were chosen to reflect quality of service at key points in the patient pathway.  
Starting at this point ensured the QPIs were the most relevant to service quality from a clinical 
perspective. 
 
3.2 At the next stage, in collaboration with NCRAS and HDI, the Kidney Cancer UK Accord 
refined the QPIs to be measurable using treatment data obtained at a patient-level from the 
Hospital Episode Statistics Admitted Patient Care (HES APC) dataset, which provides information 
concerning inpatient admissions, and the Systemic Anti-Cancer Therapy dataset (SACT).  
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3.3 Table 1(below) describes the QPIs: 
 
 

QPI Description 
2a Kidney cancers with T1b-3NxM0 RCC should undergo radical nephrectomy 

(RN) (either by open or laparoscopic procedure) if medically appropriate 
2b Kidney cancers with T1a or T1b should receive Nephron Sparing Surgery 

(NSS) or radical nephrectomy (RN) or ablation if possible 
3a Post-operative 30-day all-cause survival in M0 kidney cancer patients who 

undergo RN or NSS 
3b Post-operative 12-month all-cause survival in M0 kidney cancer patients who 

undergo RN or NSS 
4 Metastatic kidney cancers should receive systemic anticancer therapy or 

active surveillance  
5 Clinical trial access 

 
 
4.0 Unwarranted variations and clinical guidelines 
 
4.1 This audit was designed to identify not only overall levels of quality in kidney cancer services 
in England, but also geographical variations.  Whilst not all variations are bad, many are.   
 
4.2 Unwarranted variations are often linked to poor adherence to clinical guidelines.  
Sutherland et al. created a framework of six domains to categorise the reasons for unwarranted 
variation.5  There are three main categories, the second of which includes lack of adherence to 
guidelines:  
 
• Capacity (allocative decisions, organizational design and lack of acumen),  
• Evidence (lack of adherence to guidelines, unjustified deviation of evidence base) 
• Agency (providers’ needs and preferences, lack of engagement). 
 
4.3 Professor Matthew Cripps describes the inappropriate use of high-value interventions (either 
underuse or overuse) in association with unwarranted variations and points out that this leads to 
wasted NHS resources.6   
 
4.4 Although there is no NICE guideline covering kidney cancer, we looked for another clinical 
guideline at national level, adherence to which might need to be improved.  There are two 
European guidelines – from the European Association of Urology (EAU)7 and from the European 
Society for Medical Oncology (ESMO).8  However, these are not ideal alternatives to a NICE 
guideline because they do not take into consideration the funding model for healthcare in the UK 
or in any of the European countries.  This leads them to make recommendations that are not 
always possible in the UK.   
 

 
5 Sutherland K, Levesque JF. Unwarranted clinical variation in health care: definitions and proposal of an analytic 
framework. J Eval Clin Pract 2019;1–10. 
6 Cripps M NHS England website https://www.england.nhs.uk/rightcare/2017/01/04/matthew-cripps-3/ (Last 
accessed 26 Apr 2022) 
7 European Association of Urology Guidelines on Renal Cell Carcinoma. https://uroweb.org/guidelines/renal-cell-
carcinoma (Last accessed 12 May 2022) 
8 European Society of Medical Oncology Clinical Practice Guidelines – Renal Cell Carcinoma 
https://www.esmo.org/guidelines/genitourinary-cancers/renal-cell-carcinoma (Last accessed 12 May 2022) 

Table 1. Description of quality performance indicators 
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4.5 Some of the Cancer Alliance websites in England refer to the European guidelines9, some list 
guidance on individual SACT options,10 but a survey carried out in September 2021 by Kidney 
Cancer UK, could find no evidence of kidney cancer guidance on 12 of the 21 Cancer Alliance 
websites.  So, there is no evidence of uniform adherence to any set of guidelines currently 
available.   
 
4.6 Therefore, the audit measures unwarranted variation on the basis that it is due, at least in 
part, to non-adherence to guidelines and/or the lack of an appropriate, UK-specific guideline. 
 
 
5.0 The results 
 
5.1 From the total of 18,640 tumours, identified in 18,421 distinct patients, over a third (36.4%) 
were not diagnosed until stage 3 or 4; 17.7% were unstaged.  
  
Table 2. Patient demographics and tumour characteristics.  
For a full description of patient cohort, see appendix 
 
Descriptive statistics   RCCs (N, %)* 
Total   18,640 (100.0) 
Age (median, IQR)  68 (58-77) years 

Age at diagnosis (years) 

<45 962 (5.2) 
45-54 2,413 (12.9) 
55-64 3,904 (20.9) 
65-74 5,596 (30.0) 
75-84 4,083 (21.9) 
>85 1,682 (9.0) 

Sex 
Male 11,813 (63.4) 
Female 6,827 (36.6) 

Stage at diagnosis 

1 8,061 (43.2) 
2 1,300 (7.0) 
3 3,302 (17.7) 
4 3,488 (18.7) 
Unstaged 2,489 (13.4) 

Year of diagnosis 
2017 9,337 (50.1) 
2018 9,303 (49.9) 

 
 
 
 
 

 
9 West Yorkshire and Harrogate Cancer Alliance 
Guidelines for the Investigation and Treatment of Bladder, Renal and Prostate Cancers June 2018 Version 3.0 
https://canceralliance.wyhpartnership.co.uk/application/files/7115/3002/4222/WYH_Bladder_Renal_and_Prostate_
Cancer_Guidelines__v3.0_June_2018.pdf (Last viewed 04-05-22) 
10 Thames Valley Cancer Alliance. https://thamesvalleycanceralliance.nhs.uk/healthcare-professionals/urological-
cancer/ (Last viewed 04-05-22) 
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5.2 The number of Renal Cell Carcinomas (RCCs) identified in patients within each Cancer 
Alliance ranged from 355 (1.9% of total) in North Central London to 1,865 (10.0%) in the West 
Midlands.  This appears to be broadly in line with population sizes. 
 

 
 
 
 
QPI Description 
2a Kidney cancers with T1b-3NxM0 RCC should undergo radical nephrectomy 

(either by open or laparoscopic procedure) if medically appropriate 
 
National level 
5.3.1 Over a quarter (27.1%) of RCCs diagnosed at stage T1b-3 did not receive radical 
nephrectomy surgery up to one month prior 11 to six months following diagnosis. Those patients 
not having surgery were more likely to be elderly, more deprived (according to the Index of 
Multiple Deprivation – see methodology in appendix) and more likely to have comorbidities (as 
measured by a higher Charlson Comorbidity Index score).   
 
5.3.2 These characteristics may make patients less suitable for surgery.  Nevertheless, 27.1% 
seems a high proportion of all cases not to receive surgery within six months of diagnosis.  
 
 
 
 

 
11 Surgery and SACT treatments are measured from one month prior to diagnosis due to the allocation of the official 
diagnosis date under the European Network of Cancer Registration guidelines.  This uses a hierarchy of events, the 
highest of which is pathology/biopsy. This means that the cancer diagnosis (when patients/clinicians know) could be 
some time before the official diagnosis date and some early treatment may have also already started. Using the 
month before ensures the capture of those who might have a later registered diagnosis date but have already 
started their treatment. This is likely to be a low number. 
 

Figure 1. Proportion of Renal Cell Carcinomas by Cancer Alliance 
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Cancer Alliance level 
5.3.3 When stratified by Cancer Alliance, the proportions of renal RCCs that received RN up to 
one month prior and six months following diagnosis ranged from 65.6% (95% CI [60.3, 70.5]) in 
Greater Manchester to 77.3% (95% CI [72.1, 81.7]) in North West and South West London. 
 
 

 
 
 
5.3.4 After adjustment for a priori confounders,12 RCCs diagnosed in either Greater Manchester 
(estimate: -5.5 ; 95% CI [-10.1, -0.8]) or Somerset, Wiltshire, Avon and Gloucestershire (estimate: 
-5.2 ; 95% CI [-9.1, -1.3]) still had a significantly lower probability of RN than the population 
average. Following adjustment, RCCs diagnosed in West Yorkshire and Harrogate ((estimate: 
5.4; 95% CI [1.3, 9.4]) had a significantly higher probability of receiving RN (Figure 2).  These 
figures show variation that becomes even clearer at NHS Trust level. 
 
NHS Trust level 
5.3.5 When stratified by NHS Trust of diagnosis, the proportions of RCCs that received RN up 
to one month prior and six months following diagnosis ranged from 14.3% to 96.7% with a 
median of 73.7%. 10.5% of cases were referred from their NHS Trust of diagnosis to a different 
NHS Trust for treatment. 

 
12 In the Cancer Alliance adjusted model, covariates added to the model were age group, sex, deprivation quintile, T 
stage and Charlson score. 

Figure 2.  Funnel plot:  
Adjusted variation in the probability of receiving RN by Cancer Alliance 
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5.3.6 The number of RNs completed by NHS Trust of treatment up to one month prior and six 
months following diagnosis for stage T1b-3c kidney cancers diagnosed between 2017 and 2018 
ranged from 1 to 215 procedures, with a median number of 38. 
 

 
 
 
5.3.7 Unwarranted variation at NHS Trust level for number RNs performed for RCC is marked 
and needs to be examined in more detail with the purpose of reducing it.  It should also be noted 
that the level of variation is partially masked (smoothed) when viewed at Cancer Alliance level. 
 
 
QPI Description 
2b Kidney cancers with T1a or T1b should receive nephron sparing surgery or 

radical nephrectomy or ablation if possible 
 
National level 
5.4.1 Overall, over one-third (34.9%) of T1a-1b RCCs did not receive RN, nephron sparing 
surgery (NSS) or ablation (AB) up to one month prior and six months following diagnosis. These 
proportions varied by surgery type. 36% received RN, 27% received NSS and 3% had ablation.  
It is assumed that the remainder were placed on active surveillance. 
 
 
   

Figure 3. Number of RCCs (T1b-3) that received RN surgery by NHS Trust of treatment 
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T stage and surgery type proportions 
5.4.2 When stratified by T stage (1a and 1b), the proportions of RCCs that received radical 
nephrectomy (RN), nephron sparing surgery (NSS) or ablation (AB) up to one month prior and six 
months following diagnosis was 60.0% (95% CI [58.6, 61.4]) for T1a and 74.5% (95% CI [72.7, 
76.1]) for T1b.  

 
 
5.4.3 When stratified by T stage (1a and 1b) and surgery type, the proportions of RCCs that 
received RN up to one month prior and six months following diagnosis was 21.8% (95% CI [20.6, 
23.0]) for T1a and 59.0% (95% CI [57.1, 60.9]) for T1b whereas proportions for NSS were 32.2% 
[30.9, 33.6] and 14.1% [12.8, 15.5] respectively. There was also a higher proportion diagnosed 
at stage T1a receiving no surgery in this time period (40.0% vs 25.5%) (Figure 4). This is a clear 
illustration of the benefits of early diagnosis enabling kidney preserving surgery.  10.5% of T1b-3 
patients were referred to another NHS Trust for RN, but higher proportions of T1a-b are treated 
elsewhere compared with T1b-3, which is in line with the Improving Outcomes Guidance. 
 
5.4.4 Of the patients with T1a tumours who underwent surgery, 38.7% had RN and 56.9% had 
NSS.  The 56.9% who had NSS is somewhat lower than in some other European countries, egg, 
in France where it is 76%.Error! Bookmark not defined. 
 
 
 
 
 

Figure 4. Proportion of T1a-b RCCs that received RN/NSS/AB surgery by T stage and surgery type 
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Cancer Alliance level 
5.4.5 When stratified by Cancer Alliance, the proportions of RCCs that received RN, NSS or AB 
up to one month prior and six months following diagnosis ranged from 53.3% (95% CI [48.7, 
57.8]) in Somerset, Wiltshire, Avon and Gloucestershire to 80.3% (95% CI [73.0, 86.0]) in South 
East London.  This indicates a sizeable unwarranted variation at national level. 
 
5.4.6 RCCs diagnosed in several Cancer Alliances had a significantly lower probability of 
receiving RN, NSS or AB than the population average in the unadjusted model. After adjustment, 
some of these remained significantly different. 
 
5.4.7 After adjustment for a priori confounders, RCCs diagnosed in Greater Manchester 
(estimate: -6.1; 95% CI [-10.2, -2.0]) still had a significantly lower probability of RN, NSS or AB 
than the population average, with those diagnosed in the following alliances which had a 
significantly higher probability of RN, NSS or AB than the population average; Thames Valley 
(estimate: 5.8; 95% CI [0.2, 11.3]) South East London (estimate: 7.6; 95% CI [1.9, 13.3]), 
Lancashire and South Cumbria (estimate: 5.8; 95% CI [0.8, 10.7]) and West Midlands (estimate: 
3.2; 95% CI [0.4, 6.0]) (Figure 5). 
 

 
 
 
 
 
5.4.8 These results indicate a large difference in practice which further supports the finding of 
sizeable unwarranted variation at a national level and a likely lower usage of partial nephrectomy 
in T1a kidney cancers than expected. 

Figure 5. Funnel plot*: Adjusted variation in the probability of receiving RN/NSS/AB by Cancer Alliance 
*For notes on funnel plot interpretation, see 2.12.1 in methodology appendix 
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NHS Trust level 
5.4.9 When stratified by NHS Trust of diagnosis, the proportions of RCCs that received RN, NSS 
or AB up to one month prior and six months following diagnosis ranged from 9.1% to 100.0% 
with a median of 63.6%.  19.4% of patients were referred by the NHS Trust of diagnosis to 
another NHS Trust for treatment. 
 
5.4.11 RCCs diagnosed within some smaller NHS Trusts had significantly lower odds of RN, 
NSS or AB than the referent NHS Trust with those in some larger NHS Trusts having significantly 
higher odds of RN, NSS or AB ablation up to one month prior and six months following diagnosis.  
Factors such as case-mix might account for some of these variations, but the main indication is 
that these findings are consistent with those at Cancer Alliance and national level. 
 
5.4.12 The number of RNs, NSSs or ABs completed by NHS Trust of treatment up to one month 
prior and six months following diagnosis for stage T1a-b RCCs diagnosed between 2017 and 
2018 ranged from 1 to 180, with a median number of 23.5.(Figure 6). 
 

 
 
 
 

Figure 6. Number of RCCs (T1a-b) that received RN/NSS/AB surgery by NHS Trust of treatment 



  

 14 

 
 
QPI Description 
3a Post-operative 30-day all-cause survival in M0 kidney cancer patients who 

undergo radical nephrectomy or nephron sparing surgery 
 
National level 
5.5.1 32 (0.4%) M0 patients who had RN or NSS died in the 30 days after their surgery. 
 
5.5.2 Nearly half of patients (46.9%) who died within 30 days of RN or NSS had the underlying 
cause of death listed as kidney cancer.  Of these, 10 had complications/abnormal reaction of 
medical/surgical care recorded as one of the primary causes of death and an additional 3 as a 
secondary cause of death, leaving only 2 patients with underlying cause of death of kidney cancer 
with no complications/abnormal reaction of medical/surgical care recorded on their death 
certificate. 
 
Cancer Alliance level 
5.5.3 When stratified by Cancer Alliance, the proportions of M0 patients that received RN or NSS 
and were still alive after 30 days post-surgery were all over 98% (Figure 7). 
 

 
 
 
 
NHS Trust level 
5.5.4 The finding above is strongly supported at NHS Trust level.  When stratified by NHS Trust 
of diagnosis, the proportions of M0 patients that received RN or NSS up to one month prior and 
six months following diagnosis and were still alive after 30 days ranged from 94.4% to 100% with 
a median of 100%. Although, of the 119 NHS Trusts included in this QPI 92 had no deaths, the 
94.4% lower limit of the range is a concern. 
 

Figure 7. Proportion of M0 patients that received RN/NSS still alive after 30 days by Cancer Alliance 
% above bars = proportion of cohort in each Cancer Alliance 
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5.5.5 When stratified by NHS Trust of treatment, the proportions of M0 patients that received RN 
or NSS up to one month prior and six months following diagnosis and were still alive after 30 
days ranged from 96.0% to 100.0% with a median of 100.0%.  
 
5.5.6 There was very little variation by surgery type in those still alive after 30 days with for all 
NHS Trusts all surgery types having over 99% still alive.  
 
 
 
QPI Description 
3b Post-operative 12-month all-cause survival in M0 kidney cancer patients who 

undergo radical nephrectomy or nephron sparing surgery 
 
National level 
5.6.1 241 (2.8%) M0 patients who had RN or NSS died in the 365 days after surgery. 
 
5.6.2 The most common underlying cause of death for M0 patients who were treated with RN 
or NSS in the year after their surgery was kidney cancer, accounting for 53.8%. Circulatory 
disease and other cancers were underlying causes for over 30 deaths each (14.3% and 13.4% 
of patients respectively).  At national level, the mortality rate is low.    
 
Cancer Alliance level 
5.6.3 When stratified by Cancer Alliance, the proportions of M0 patients that received RN or NSS 
that were still alive after 365 days were all above 95% and ranged from 95.1% (95% CI [93.5, 
97.1]) in East of England – North to 99.1% (95% CI [97.3, 99.7]) in Kent and Medway.  This 
underpins the finding at national level and shows a high level of consistency. 
 
NHS Trust level 
5.6.4  When stratified by NHS Trust of diagnosis, the proportions of M0 patients that received 
RN or NSS up to one month prior and six months following diagnosis and were still alive after 
365 days ranged from 83.3% to 100% with a median of 97.8%. 
 
5.6.5 When stratified by NHS Trust of treatment, the proportions of M0 renal cell carcinomas that 
received radical nephrectomy or nephron sparing surgery up to one month prior and six months 
following diagnosis and were still alive after 365 days ranged from 87.5% to 100% with a median 
of 97.7%.   
 
5.6.6 Despite the overall positive picture at national and Cancer Alliance level, the treatment NHS 
Trust level data show a 12.5% variation.  Some of this could be due to differences in case-mix 
by NHS Trust, for example larger NHS Trusts taking on more complex surgery in higher risk 
patients, but there is no suggestion of this in the 30-day mortality data (QPI 3a above).  Therefore, 
this variation of 12.5% at NHS Trust level might warrant further investigation by NHS England. 
 
5.6.7 Radical nephrectomy surgery had the lowest proportion alive after 365 days, this was still 
over 95%. 
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5.6.8 The audit went on to look at mortality rates after 48 months.  Here there were 924 deaths.  
Survival estimates were lowest for patients who received RN from 24 months onwards. At 36 
months following surgery, survival measured 87% (95% CI [0.87, 0.88] among patients who 
received RN, compared with  97% (95% CI [0.96, 0.98] for NSS alone (Figure 8).   
 
5.6.9 Some RNs are carried out on larger, higher stage tumours which tend to have a poorer 
prognosis.  This is likely to be the reason for the higher mortality rate in the Kaplan-Meier plot 
(figure 8).  This, then, is a further illustration of the benefits of early detection, which means 
patients have a better chance of survival due to their tumours being smaller, lower stage and 
where there are more options for less invasive surgery.  
 
 
 
 
 
 
 

Figure 8. Kaplan-Meier Plot and number at risk – overall survival by surgery type 
The RN & NSS group is a very small number of patients who either had planned NSS, 
which was converted to RN, or some may have had bilateral tumours. 
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QPI Description 
4 Metastatic kidney cancers should receive systemic anticancer therapy or 

active surveillance  
 
National level 
5.7.1 Just under a half of M1 RCCs (47.4%) received systemic anticancer therapy (SACT) up to 
one month prior and one year following diagnosis (Table 8). The proportion was smaller (35%) 
for T4, M0 RCCs.  So SACT is more likely to be used in metastasised patients.  Nevertheless, 
these data may suggest that SACT is being underutilised. 
 
Cancer Alliance level 
5.7.2 When stratified by Cancer Alliance, the proportions of M1 RCCs that received SACT up to 
one month prior and 1 year following diagnosis ranged from 35.6% (95% CI [28.9, 43.0]) in 
Cheshire and Merseyside to 69.3% (95% CI [58.2, 78.6]) in South East London (Figure 9). 
 
5.7.3 This could potentially suggest an explanation for the national figure above: there appears 
to be a sizeable variation in the proportion of metastatic patients who receive SACT at Cancer 
Alliance level.  Further investigation by NHS England is advised in order to determine to what 
extent this is an unwarranted variable.  The NHS Trust level data below suggest this is mainly an 
unwarranted variation, which may be due to differences in practice. 
 

 
 
 
 
 

Figure 9. Proportion of M1 RCCs that received SACT and met QPI 4 by Cancer Alliance   
% above bars = proportion of cohort in each Cancer Alliance 
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NHS Trust level 
5.7.4 When stratified by NHS Trust of diagnosis, the proportions of M1 RCCs that received SACT 
up to one month prior and twelve months following diagnosis ranged from 9.1% to 83.3% with 
a median of 45.8%. 39.3% of patients were transferred from their NHS Trust of diagnosis to a 
different NHS Trust for treatment. 
 
 
 
 

 
 
5.7.5 The number of M1 renal cell carcinomas treated with SACT by NHS Trust of treatment up 
to one month prior and twelve months following diagnosis ranged from 1 to 104, with a median 
number of 13 (Figure 10).  
 
5.7.6 These findings show not only a large variation that appears to be unwarranted, but also an 
overall low proportion of cases treated with SACT (median 13).  Further investigation by NHS 
England is needed but factors influencing these results are likely to include a proportion of 
patients receiving SACT through small centres, which may not have good patient support and 
backup such as access to clinical nurse specialists.  
 
5.7.7 To clarify the results of QPI 4, further analysis and modelling were carried out in order to 
measure the proportion of M1 RCCs receiving SACT at different times since diagnosis.  These 
results are described below, together with the definition of the QPI used in the analysis. 

Figure 10. Numbers of M1 RCCs that received SACT and met QPI 4 by NHS Trust of treatment 
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QPI 4a 
Proportion of renal cell carcinomas diagnosed with metastatic renal cell carcinoma (M1) with 
evidence of systemic anticancer therapy between 31 days before and within 91 days (3 
months) from diagnosis. 
 
National level 
5.7.8 Over a third (36.4%) of M1 RCCs received SACT within the first three months of diagnosis. 
The proportion for T4, M0 renal cell carcinomas was lower (17.3%). 
 
Cancer Alliance level 
5.7.9 When stratified by Cancer Alliance, the proportions of M1 renal cell carcinomas that 
received SACT up to one month prior and three months following diagnosis ranged from 26.2% 
(95% CI [22.0, 30.8]) in West Midlands to 53.3% (95% CI [42.2, 64.2]) in South East London.  
 
5.7.10 Shortening the period from diagnosis to within three months lowers the proportions in 
both metastatic and in T4 non-metastatic RCCs.  This suggests that a proportion of patients are 
not started on SACT immediately.  The differences over time may be due to differences in active 
surveillance protocols.  Nevertheless, the extent of variation is large. 
 
NHS Trust level 
5.7.11 At NHS Trust level, the variation is even clearer.  When stratified by NHS Trust of diagnosis, 
the proportions of M1 RCCs that received SACT up to one month prior and three months 
following diagnosis ranged from 9.1% to 75.0% with a median of 37.5%.  37.9% of patients were 
transferred from the NHS Trust of diagnosis to a different NHS Trust for treatment. 
 
5.7.12 Tumours diagnosed within some larger NHS Trusts had a significantly lower probability of 
SACT up to one month prior and 12 months post-diagnosis and some larger NHS Trusts had a 
significantly higher probability of SACT than the population average. Only one smaller NHS Trust 
had a significantly higher probability from the population average.  
 
5.7.13 The number of M1 RCCs treated with SACT by NHS Trust of treatment up to one month 
prior and three months following diagnosis ranged from 1 to 73, with a median number of 8.  
 
 
QPI 4b 
Number of renal cell carcinomas diagnosed with metastatic renal cell carcinoma (M1) with 
evidence of systemic anticancer therapy between 92 and 365 days (3-12 months) from 
diagnosis (conditional on 3-month survival).  
 
5.7.14  This QPI complements the previous one. It looks at the 3-month to 12-month period so 
that the two combined have split the 12-month period that was looked at by the original QPI 4.  
The results continue to paint a confused picture with high levels of variation. 
 
National level 
5.7.15 Just over 30% (30.7%) of eligible M1 RCCs received SACT within the three to twelve 
months following diagnosis. The proportion for T4, M0 RCCs was slightly lower (27.1%). 
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Cancer Alliance level 
5.7.16 When stratified by Cancer Alliance, the proportions of M1 RCCs that received SACT 
between three and twelve months following diagnosis ranged from 13.4% (95% CI [7.2, 23.6]) in 
Cheshire and Merseyside to 63.2% (95% CI [41.0, 80.9]) in South East London. 
 
NHS Trust level 
5.7.17 When stratified by NHS Trust of diagnosis, the proportions of M1 RCCs that received 
SACT between three and twelve months following diagnosis ranged from 7.7% to 66.7% with a 
median of 33.3%. 44.0% of patients were transferred from their NHS Trust of diagnosis to 
another NHS Trust for treatment. 
 
5.7.18 RCCs diagnosed within some larger NHS Trusts had a significantly lower probability of 
SACT up to one month prior and 12 months post-diagnosis and some larger NHS Trusts had a 
significantly higher probability of SACT than the population average. Some smaller NHS Trusts 
had significantly higher and lower probabilities than the population average. 
 
 
 
QPI 4i 
Proportion of renal cell carcinomas diagnosed with metastatic renal cell carcinoma (M1) with 
evidence of systemic anticancer therapy from 31 days before diagnosis with no time restriction 
post-diagnosis.  
 
5.7.19 Finally, QPI 4i removes the post-diagnostic time limitation altogether.  As expected, the 
proportions of M1 RCCs receiving SACT are higher, but the high levels of variation are still 
apparent. 
 
National level 
5.7.20 When removing the post-diagnostic time restrictions applied for QPI 4, just over a half of 
M1 RCCs received SACT (50.3%). The proportion for T4, M0 RCCs was lower (39.1%). 
 
Cancer Alliance level 
5.7.21 When stratified by Cancer Alliance, the proportions of M1 RCCs that received SACT one 
month before to any time after diagnosis ranged from 39.7% (95% CI [33.7, 46.1]) in Northern to 
70.7% (95% CI [59.6, 79.8]) in South East London. 
 
NHS Trust level 
5.7.22 When stratified by NHS Trust of diagnosis, the proportions of M1 RCCs that received 
SACT one month before to any time after diagnosis ranged from 9.1% to 87.5% with a median 
of 48.3%. 39.8% of RCCs were referred from their NHS Trust of diagnosis to a different NHS 
Trust for treatment with SACT.  The number of M1 RCCs treated with SACT by NHS Trust of 
treatment up to one month prior and any time following diagnosis ranged from 1 to 113, with a 
median number of 14. (Figure 11c) 
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Summarising QPI 4 
 
The table 3 draws together the results of all time periods measured under QPI 4. 
 
 
 
RCC cohort QPI 4a 

3 months 
QPI 4b 
3 – 12 months 

QPI 4 
12 months 

QPI 4i 
No time limit 

M1 36.4% 30.7% 47.4% 50.3% 
T4 M0 17.3% 21.7% 35.0% 39.1% 

 
5.7.26 The overall picture strongly suggests that treatment policy is highly variable and sub-
optimal.  There may be different policies on SACT in different Cancer Alliances and in different 
NHS Trusts within the Alliances.  It is possible that some NHS Trusts do not have a standard 
policy on SACT (which would to some extent explain the figures in the table above).At the time 
the data were recorded, the majority of patients would have been treated with single agent 
tyrosine kinase inhibitors. However, immunotherapy (single agent nivolumab) was approved by 
NICE in Nov 2016 and some patients may have been treated with this. Also, since QPI 4i (no 
time limit) included data up to May 2021, the combinations Ipilumimab/nivolumab (approved May 
2019), and axitinib/avelumab (approved Sept 2020) might also have been used. 
 
5.7.27 It will take further analysis, which will need to be caried out by NHS England, to determine 
if the problem is the extent of variation or if there is also an under-utilisation of SACT in kidney 
cancer. 
 

Table 3. Proportion of RCCs diagnosed with metastatic RCC (M1) with evidence of systemic 
anticancer therapy by time period from diagnosis 

Figure 11a. Numbers of M1 RCCs that received SACT by NHS Trust of treatment – 0 to 3 months 
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Figure 11b. Numbers of M1 RCCs that received SACT by NHS Trust of treatment – 3 to 12 months 

Figure 11c. Numbers of M1 RCCs that received SACT by NHS Trust of treatment – no time limit 
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5.7.28 The situation is at best confused.  The National Institute for Health and Care Excellence 
(NICE) has produced health technology appraisals (HTAs) of most, if not all, of the SACT agents 
in use.  Whilst these are highly likely to be followed, these results demonstrate that HTAs are not 
sufficient on their own.  A NICE guideline and quality standard would clarify and standardise the 
overall approach to SACT, which would complement the HTAs already created. 
 
 
QPI Description 
5 Clinical trial access 

 
National level 
5.8.1 Just under 500 RCCs (2.7% of cohort) had evidence of clinical trial participation). The 
proportion of RCCs with evidence of clinical trial participation varied by M stage, with nearly 7% 
of M1 RCCs having evidence of trial participation compared with 1.8% of stage M0 RCCs.  The 
very small proportion of non-metastatic (M0) RCCs with evidence of clinical trials participation is 
of particular concern.  
 
Cancer Alliance level 
5.8.2 When stratified by Cancer Alliance, the proportions of RCCs with evidence of clinical trial 
involvement ranged from 0.4% (95% CI [0.2, 1.0]) in Northern to 9.6% (95% CI [8.0, 11.6]) in 
East of England – North (Figure 12).. 
 
NHS Trust level 
5.8.3 When stratified by NHS Trust of diagnosis, the proportions of RCCs with evidence of clinical 
trial participation ranged from 0.3% to 16.3% with a median of 2.4%.  
 
5.8.4 The number of RCCs treated with SACT and that had evidence of clinical trial participation 
by NHS Trust of treatment ranged from 1 to 153, with a median number of 15.  
 
5.8.5 Viewed at national level, there is a very low overall level of access to clinical trials.  At Cancer 
Alliance and NHS Trust level, there is considerable variation in the numbers of renal cell 
carcinomas with evidence of clinical trial participation. 
 
5.8.6 It is cause for concern that many trusts (nearly a quarter) did not recruit any clinical trial 
participants which suggests that for the two year period covered by this audit, these NHS Trusts 
did not provide their patients with access to the newest kidney cancer treatments via clinical 
trials. 
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6.0 The consolidated picture 
 
6.1 The results of the audit demonstrate a sizeable and at times concerning level of unwarranted 
variation throughout England and at multiple points along the pathway. 
 

Update of guideline NG12 on early recognition and referral needed 
6.2 Diagnosis at stage 1, 2 or 3, when the tumour is potentially curable  is achieved in only 67.9% 
of cases (Table 2), compared with 18.7% cases that were diagnosed at stage 4, when the cancer 
is generally not treatable.  Studies have shown that 48%4  to 60%13 of cases were diagnosed 
incidentally when the patient was being scanned for a different reason.  The Kidney Cancer UK 
Annual Patient Survey 2021 shows that over a quarter of patients diagnosed with kidney cancer 
were initially misdiagnosed.4  
 
6.3 The lack of a simple laboratory test to confirm diagnosis is a major contributor to this situation.  
However, improvements in early identification of at risk patients through their medical history and 
blood tests14 would improve matters.  Around 75% of patients present with at least one 

 
13 Vasudev NS Wilson M Stewart GD et al. Challenges of early renal cancer detection: symptom patterns and 
incidental diagnosis rate in a multicentre prospective UK cohort of patients presenting with suspected renal cancer. 
BMJ Open 2020 May 11;10(5):e035938. 
14 Zhou Y, Walter FM, Mounce L et al. Identifying opportunities for timely diagnosis of bladder and renal cancer via 
abnormal blood tests: a longitudinal linked data study. Br J Gen Pract. 2021 Dec 31;72(714):e19-e25. doi: 
10.3399/BJGP.2021.0282. Print 2022 Jan 
 

Figure 12.  Proportion of RCCs with evidence of clinical trial participation by Cancer Alliance 
% above bars = proportion of cohort in each Cancer Alliance 
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symptom.4  Although difficult to identify by symptoms alone, improved awareness of potential 
symptoms combined with a flag to indicate the patient has a family history of kidney cancer would 
increase the number of referrals for a diagnostic scan at an earlier stage.  At least a third of 
patients present to their GP in the first instance, with a further 13% going to A&E.4  
 
6.4 NICE guideline NG12 ‘Suspected cancer: recognition and referral’15 contains a single 
paragraph (1.6.6) on kidney cancer which advises referral for an appointment in 2 weeks if the 
patient is over 45 and has haematuria.  No other signs or symptoms are mentioned and there is 
no reference to checking for a history of kidney cancer in the family to identify at risk patients.   
 
6.5 In the Kidney Cancer UK Annual Patient Survey, 74.8% of patients experienced symptoms 
before diagnosis, but only 33.1% said they experienced haematuria. Pain in the back, flank or 
side was experienced more often (35.2%).4   
 
6.6 From these findings, although updated in December 2021, guideline NG1215 urgently needs 
to be updated to expand the advice on early diagnosis of kidney cancer. 
 

Kidney cancer guideline must link closely with guideline NG142 on end of life care 
6.7 The comparatively large proportion of patients diagnosed at stage 4 nearly 1 in 5 (18.7%) of 
cases as shown in this audit, most of whom have incurable disease at diagnosis, makes it 
particularly important in this type of cancer to have access to timely supportive and palliative care 
interventions.  These patients are frequently symptomatic from pain, fatigue and breathlessness.  
Experience from other types of cancer shows that access to such specialists is associated with 
better quality of life, greater longevity and better ability to tolerate treatment.16,17  This is also seen 
in M1 RCC.18 
 
6.8 NICE guideline NG142 ‘End of life care for adults: service delivery’ covers the organisation 
and delivery of end of life care services.  It is important that the appropriate section of the NICE 
guideline on kidney cancer emphasises the need for access to end of life care and that it draws 
particular attention to the need for this to be available for stage 4 patients with incurable disease 
at diagnosis. 
 

Unwarranted variation across country at multiple points in pathway 
6.9 Unwarranted variation was observed at multiple points on the pathway.  As might be 
expected, it was more pronounced at NHS Trust level compared with Cancer Alliance level, 
where smoothing of variation is seen.  Unwarranted variation was seen in the probability of T1b-
3NxM0 patients having radical nephrectomy, the selection of surgery type between T1a and T1b 
patients, the use of SACT in metastatic patients and in access to clinical trials.  It was not 
observed in all-cause survival rates in non-metastatic patients at 30 days, but there was a 12.5% 

 
 
15 NG12 Suspected cancer: recognition and referral. The National Institute for Health and Care Excellence. Updated 
Dec 2021 https://www.nice.org.uk/guidance/ng12/chapter/Recommendations-organised-by-site-of-
cancer#urological-cancers  
16 Jennifer Temel et al. Early Palliative Care for Patients with Metastatic Non–Small-Cell Lung Cancer. 2010. N Engl 
J Med 2010;363:733-42. 
17 Marie A. Bakitas et al. Early Versus Delayed Initiation of Concurrent Palliative Oncology Care: Patient Outcomes in 
the ENABLE III Randomized Controlled Trial. 2015. J Clin Oncol 33:1438-1445. 
18 Sri Harsha Tella et al. Disparities in the receipt of palliative care (PC) in metastatic renal cell carcinoma (mRCC). 
DOI: 10.1200/JCO.2019.37.15_suppl.e18108 Journal of Clinical Oncology - published online before print May 26, 
2019 
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variation seen at NHS Trust level in the 12 -month post-surgery survival data that suggests further 
investigation is needed. 
 
Table 4 below summarises the unwarranted variation results: 

 
 

QPI Description Stratification Variation range Comments 
2a Kidney cancers 

with T1b-3NxM0 
RCC should 
undergo radical 
nephrectomy (RN) 
(either by open or 
laparoscopic 
procedure) if 
medically 
appropriate 

Cancer Alliance 
 
 
 
 
 

65.6% (95% CI [60.3, 
70.5]) to 77.3% (95% CI 
[72.1, 81.7]) 
 
 
 

Reasons for this 
variation should be 
investigated further. 

NHS Trust level 
(diagnosis) 

14.3% to 96.7% Median 
73.7% 

 

2b Kidney cancers 
with T1a or T1b 
should receive 
Nephron Sparing 
Surgery (NSS) or 
radical 
nephrectomy (RN) 
or ablation if 
possible 

Cancer Alliance 
 
 
 
 

53.3% (95% CI [48.7, 
57.8]) to 80.3% (95% CI 
[73.0, 86.0])  
 
 

Reasons for this 
variation should be 
investigated further. 

NHS Trust level 
(diagnosis) 

9.1% to 100.0% Median 
63.6% 

 

3a Post-operative 30-
day all-cause 
survival in M0 
kidney cancer 
patients who 
undergo RN or 
NSS 

Cancer Alliance 
 
 
 

98.8%  (95% CI [96.9, 
99.5]) to. 100% 
 
 

92 of 119 NHS 
Trusts had no 
deaths. 
 
 

NHS Trust level 
(diagnosis) 

94.4% to 100%  Median 
100%. 

Reasons for this 
variation should be 
investigated further. 

3b Post-operative 12-
month all-cause 
survival in M0 
kidney cancer 
patients who 
undergo RN or 
NSS 

Cancer Alliance 
 
 
 
 

95.1% (95% CI [93.5, 
97.1]) to 99.1% (95% CI 
[97.3, 99.7]) 
 
 

 
 
 
 

NHS Trust level 
(diagnosis) 

83.3% to 100%. Median 
97.8% 

Reasons for this 
variation should be 
investigated further. 

4 
 

Metastatic kidney 
cancers should 
receive systemic 
anticancer therapy 
or active 
surveillance (1 – 12 
months) 
 

Cancer Alliance 
 

35.6% (95% CI [28.9, 
43.0]) to 69.3% (95% CI 
[58.2, 78.6]) 
 

All overall usage of 
SACT appears low. 

NHS Trust level 
(diagnosis) 

9.1% to 83.3%  Median 
45.8% 

 

4a (1-3 months) Cancer Alliance 26.2% (95% CI [22.0, 
30.8]) to 53.3% (95% CI 
[42.2, 64.2]) 

 

NHS Trust level 
(diagnosis) 

9.1% to 75.0%  Median 
37.5% 

 

Table 4. variation ranges for all QPIs 



  

 27 

4b (3-12 months) 
 

Cancer Alliance 
 

13.4% (95% CI [7.2, 
23.6]) to 63.2% (95% CI 
[41.0, 80.9]) 

 

NHS Trust level 
(diagnosis) 

7.7% to 66.7% Median 
33.3% 

 

4i 
 
 

No time limit (up to 
48 months) 
 

Cancer Alliance 
 

39.7% (95% CI [33.7, 
46.1]) to 70.7% (95% CI 
[59.6, 79.8]) 

 

NHS Trust level 
(diagnosis) 

9.1% to 87.5%  Median 
48.3% 

 

5 Clinical trial access Cancer Alliance  
 
 
 

0.4% (95% CI [0.2, 1.0]) 
to 9.6% (95% CI [8.0, 
11.6]) 

Overall low levels of 
access 

NHS Trust level 
(diagnosis) 

0.3% to 16.3% Median 
of 2.4% 

 

 
 

New technology uptake slow 
6.10 There are indications in the results that the uptake of new technologies is slow.  The overall 
low level of use of SACT (QPI4, 4a, 4b, 4i) suggests there might be an underutilisation of SACT 
in metastatic patients.  In addition, ablation treatment usage was also extremely low (QPI 2b).  
The latter is supported by results from the Kidney Cancer UK Annual Patient Survey, which also 
shows low levels of uptake.4  
 

NICE guideline and quality standard needed 
6.11 This audit strongly suggests the need for initiatives to reduce the levels of unwarranted 
variation, which were at times concerning.   It is likely that doing so will require changes within all 
three of the categories set out by Sutherland et al5 and listed earlier in this document (capacity, 
evidence and agency).  However, the most effective start to this process will be to set out a 
framework of guidance that describes what a good kidney cancer service looks like and the 
standards that it should achieve.  In other words, a guideline, which Sutherland et al list within 
their categories.   
 
6.12 A NICE guideline and quality standard would drive improvements and allow Cancer Alliance 
the flexibility to meet the quality standards in the way that best suits their particular 
circumstances.  As NICE guidance takes into consideration the way the NHS is funded and the 
need for cost-effectiveness, it would drive and shape most of the priorities within Sutherland’s 
three categories including allocative decisions and organisational design.  It would also 
emphasise the evidence-base for the various diagnostic, treatment and care options, whilst 
allowing for important needs and preferences of providers (provided these were sensible and 
agreed variations from the evidence-base). 
 

Referral to NICE a matter of utmost urgency 
6.13 At present the policy environment is particularly active as regards cancer as the impact of 
the COVID-19 pandemic on cancer services are assessed and the services rebuilt. The Health 
and Social Care Committee’s 12th Report on cancer services,19 supported by the Fourth Special 
Report - Expert Panel: evaluation of the Government’s commitments in the area of cancer 

 
19 Cancer Services, Twelfth Report of Session 2021–22. The Health and Social Care Committee. HC551 by 
authority of the House of Commons. April 2022. 
https://committees.parliament.uk/publications/9562/documents/161967/default/  
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services in England,20 highlights difficulties in achieving the Faster Diagnosis target21 as well as 
calling for the level of variation to be reduced.  The report also emphasises the ‘…differential 
adoption of best practice…’ as an important factor relating to underperformance.  It calls on 
‘…local Cancer Alliance(s) to improve the operational adoption of best practice in their area.’19  
This will be a challenge for most Cancer Alliances in most cancer types.  However, it will be 
particularly difficult in kidney cancer where best practice has yet to be defined.  This serious gap 
needs to be filled as a matter of the utmost urgency.  If it is not, kidney cancer will fall further 
behind. 
 
6.14 The Department of Health and Social Care’s 10-Year Cancer Plan: Call for Evidence,22 
includes a number of topics that have the potential to benefit cancer patients, including ‘Early 
Diagnosis’, ‘Cancer pathways – faster diagnosis and treatment’, ‘Personalised Care’ and 
‘Screening’.  It is hard to envisage how these can have a major benefit for kidney cancer patients 
without an evidence-based NICE guideline and quality standards.  The signal given by the 
Department of Health and Social Care, through this call to evidence, that a new plan is in 
development adds further weight to the urgency in commissioning NICE to prepare a NICE 
guideline and quality standard.   
 

Second audit with different role 
6.15 The planned formation of the National Cancer Audit Collaborating Centre (NCACC) is 
another welcome development and particularly so because kidney cancer will be amongst its 
first five audits.  This is yet another reason for urgency.  The Centre is due to begin operations in 
October 2022.  It is not known when it will begin its audit of kidney cancer services.  However, 
the decision to commission a kidney cancer NICE guideline and quality standard should not 
depend on the outcome of the NCACC audit, which will not report for some considerable time. 
 
6.16 The two audits will have different roles: The Kidney Cancer UK audit reported in this paper 
is specifically designed to determine if there is a need for a NICE guideline and quality standard.  
The NCACC audit will need to measure and take into consideration the impact of the COVID-19 
pandemic on kidney cancer services.  It will build a picture of the quality of services during and 
immediately post-pandemic in order to find out what and how much resource is required to 
rebuild from the pandemic.   
 
6.17 The answer to this question will depend on the framework to which the services are 
ultimately being rebuilt.  Four of the five cancers being audited already have this picture because 
they have existing NICE guidelines and quality standards.  Kidney cancer does not.  This will run 
the risk of disadvantaging kidney cancer services once more and perpetuating the drawbacks of 
the past instead of rebuilding better. 
 

NICE guidance will help interpret NCACC audit and shape recommendations 
6.18 The audit results described in this document are part of the solution to this situation.  The 
audit was specifically designed to measure services without any impact from COVID-19.  As 
such, it provides a baseline (including drawbacks) of the services pre-pandemic, which will 
support the development of a NICE guideline and quality standards.  In turn, these will describe 

 
20 Expert Panel: evaluation of the Government’s commitments in the area of cancer services in England. Fourth 
Special Report of Session 2021–22. The Health and Social Care Committee. HC1025 by authority of the House of 
Commons. March 2022. https://committees.parliament.uk/publications/9525/documents/161817/default/  
21 Cancer- Faster Diagnosis.  NHS England webpage https://www.england.nhs.uk/cancer/faster-diagnosis/  
22 10-Year Cancer Plan: Call for Evidence. Department of Health and Social Care. 2022 
https://www.gov.uk/government/consultations/10-year-cancer-plan-call-for-evidence/10-year-cancer-plan-call-for-
evidence  
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how kidney cancer services should look after they have been rebuilt.  This baseline is crucial and 
must not have been impacted by COVID-19.  The work to establish this baseline measurement 
is done and the next stage is to convert it into guidance that has never existed for kidney cancer. 
 
6.19 This leaves the National Cancer Audit Collaborating Centre free to determine the impact of 
COVID-19 on kidney cancer services, which is vital knowledge.  When the results are combined 
with the quality framework that this report advocates the recovery that is required in kidney 
cancer services will become clear, provided there is no further delay in creating the NICE guideline 
and quality standard. 
 
 
7.0 Final remarks  
7.1 Kidney Cancer UK believes that the results of this quality audit clearly show unwarranted 
variation that needs to be tackled immediately as a priority.   
 
7.2 We also believe that the quality of this evidence is sufficient to demonstrate the need for a 
NICE guideline and quality standard without further data collection or analysis. 
 
7.3 The need to develop NICE guidance is urgent to provide a quality framework within which 
initiatives and recommendations made in the forthcoming new plan for cancer can be optimised 
for kidney cancer.  Further delay in starting a NICE guideline process risks kidney cancer services 
falling further behind those for other cancers. 
 
 
8.0 Recommendations 
8.1 We have just one recommendation to make which is that NHS England immediately 
commission NICE to produce a NICE guideline and quality standard for kidney cancer, with a 
request that they make this work a priority. 
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Appendix 1 
 
Methodology.   
 
1. Study design and data sources 
Routine population-level data available through NHS Digital’s National Cancer Registration and 
Analysis Service (NCRAS) was used to identify kidney cancer patients in England. The NCRAS 
was formerly part of Public Health England (PHE). 
The National Cancer Registration Dataset (NCRD) contains detailed diagnostic and pathological 
data for every primary cancer diagnosed in England23 and was used to generate a cohort of 
patients. Treatment data for these patients were obtained at a patient-level from the Hospital 
Episode Statistics Admitted Patient Care (HES APC) dataset,24  which provides information 
concerning inpatient admissions, and the Systemic Anti-Cancer Therapy dataset (SACT),25 
which contains systemic treatment information for treatments prescribed or funded by the 
National Health Service (NHS) in secondary care settings in England.  
 
1.1 Study population 
Inclusion and exclusion criteria 
The NCRD was used to select incident cases of kidney cancer (renal cell cancer (RCC)) that 
were diagnosed between 1 January 2017 and 31 December 2018 according to the ICD-10 
code C64. 
Patients under the age of 18 at diagnosis were excluded, in addition to those not resident in 
England on their date of diagnosis. Also excluded were death certificate only registrations.  
Patients with multiple kidney cancers between January 2017 and December 2018 were 
retained and included in tumour-level analyses. Where a patient-level analysis was undertaken 
(i.e., QPI 3), the first tumour was retained. Where multiple primaries were diagnosed on a single 
day, the first registered tumour was selected.  
 
1.2 Descriptive variables 
Patient demographics and tumour characteristics 
To provide a picture of the types of patients selected into the cohort, the following 
characteristics were described: 

• Age at diagnosis (<45, 45-54, 55-64, 65-74, 75-84, >85 years). 
• Sex (male, female) 
• Stage at the time of registry diagnosis (I, II, III, IV, unstaged). This is derived by cancer 

registration staff and based primarily on staging information provided by the diagnosing 
NHS Trust via the multidisciplinary team (MDT). Registration staff review this data 

 
23 Henson KE, Elliss-Brookes L, Coupland VH, Payne E, Vernon S, Rous B, et al. Data resource profile: national 
cancer registration dataset in England. Int J Epidemiol. 2020;49:16–16h. 
24 Herbert A, Wijlaars L, Zylbersztejn A, Cromwell D, Hardelid P. Data resource profile: hospital episode statistics 
admitted patient care (HES APC). Int J Epidemiol. 2017;46:1093–1093i. 
25 Bright CJ, Lawton S, Benson S, Bomb M, Dodwell D, Henson KE, et al. Data Resource Profile: The Systemic 
Anti-Cancer Therapy (SACT) dataset. Int J Epidemiol. 2020;49:15–15l. 
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alongside information from pathology reports and clinical investigations to record the 
most accurate stage possible at diagnosis.  

• TNM stage at diagnosis, as documented by MDT. This is the international staging 
classification recommended by International Agency for Research on Cancer (IARC) 
and used for staging at most tumour sites.  

o T stage: an indication of the size and spread of the tumour, including growth 
into local tissues. 

o N stage: whether the cancer has spread to the lymph nodes. 
o M stage: whether the cancer has spread to a different part of the body, as 

indicated by distant metastasis. 
• Deprivation. The income domain of the Index of Multiple Deprivation (IMD) was used to 

describe the deprivation level of Lower Super Output Area (LSOA) in which each patient 
was resident at the time of diagnosis. LSOAs were ranked in England by income 
domain score and categorised into quintiles, with quintile one containing the least 
deprived LSOAs and quintile five containing the most deprived LSOAs.  

• Patient comorbidities were described using the Charlson Comorbidity Index (CCI), 
which scores a patient’s burden of comorbidity according to the presence of pre-
defined chronic health conditions (e.g. diabetes and myocardial infarction) during the 
period between 27 and three months prior to diagnosis. Diagnosis data were obtained 
from the HES APC and NCRD datasets using previously reported methods.26,27 Higher 
scores on the CCI are indicative of a greater burden of comorbidity. Patients without 
evidence a non-RCC primary and no evidence of an inpatient episode were assigned a 
score of zero. 

• Eastern Cooperative Oncology Group (ECOG) performance status at registry diagnosis, 
categorised as follows: 

o 0: Fully active, able to carry on all pre-disease performance without restriction; 
o 1: Restricted in physically strenuous activity but ambulatory and able to carry 

out work of a light or sedentary nature; 
o 2: Ambulatory and capable of all selfcare but unable to carry out any work 

activities; up and about more than 50% of waking hours; 
o 3: Capable of only limited selfcare; confined to bed or chair more than 50% of 

waking hours; 
o 4: Completely disabled; cannot carry on any selfcare; totally confined to bed or 

chair; and, 
o Missing. 

 
1.3 Treatments 
Treatment data was sourced from the NCRD and HES APC (for surgeries) and SACT (for 
SACT). These datasets were linked at a patient level. This introduced analytical complexity for 
patients with multiple primary tumours, as the precise tumour to which a treatment relates is 

 
26 Quan H, Sundararajan V, Halfon P, Fong A, Burnand B, Luthi J-C, et al. Coding Algorithms for Defining 
Comorbidities in ICD-9-CM and ICD-10 Administrative Data. Med Care [Internet]. 2005;43. Available from: 
https://journals.lww.com/lww-
medicalcare/Fulltext/2005/11000/Coding_Algorithms_for_Defining_Comorbidities_in.10.aspx 
27 Maringe, C; Fowler, H; Rachet, B; Luque-Fernandez, MA C. Reproducibility, reliability and validity of population-
based administrative health data for the assessment of cancer non-related comorbidities. 
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not identified. Consistent with NCRAS standard operating procedure, two multiple tumour flags 
were created for each patient within the cohort: the first indicated whether there were multiple 
RCCs; the second indicated whether there was evidence of a non-RCC cancer diagnosis up to 
18 months before or after the primary diagnosis of interest. These flags were then used at 
different stages to select on treatment events of relevance, as outlined below. 
1.3.1 Surgery data 
Surgeries of relevance to a study of kidney cancer were radical nephrectomy (RN), nephron 
sparing surgery (NSS) and ablation (AB). Resection dates and accompanying OPCS-4 codes 
were identified according to the surgical procedures presented in Error! Reference source not 
found.1, consistent with internal NCRAS documentation developed in collaboration with NHS 
consultants.  As the NCRD includes treatment information submitted by NHS Trusts during the 
period of cancer registration (roughly up to nine months following notification of diagnosis), 
resection data were pulled at a tumour-level from the NCRD. For patients with one tumour 
within the cohort, this information was supplemented with any additional information present 
with the HES APC dataset. Consistent with NCRAS guidelines for the selection of interventions 
related to the primary course of treatment,28 surgeries were selected for the period 31 days 
(one month) prior and 183 days (six months) following diagnosis. Surgeries were considered up 
to one month prior to the documented date of diagnosis owing to European Network of Cancer 
Registries (ENCR) rules, which stipulate that the date of diagnosis be recorded as the date of 
pathological confirmation where possible. This means that date of diagnosis can be shortly 
after a surgical resection.  
 
Table 4: OPCS4 codes, descriptions and types of RCC surgery 
 
OPCS4 
code 

Description Surgery type (RCC) 

M021 Nephrectomy and excision of perirenal tissue Radical nephrectomy (RN) 
M022 Nephroureterectomy NEC  Radical nephrectomy (RN) 
M025 Nephrectomy NEC Radical nephrectomy (RN) 
M028 Other specified total excision of kidney Radical nephrectomy (RN) 
M029 Unspecified total excision of kidney Radical nephrectomy (RN) 
M038 Other specified partial excision of kidney Nephron sparing surgery 

(NSS) 
M039 Unspecified partial excision of kidney Nephron sparing surgery 

(NSS) 
M042 Open excision of lesion of kidney NEC Nephron sparing surgery 

(NSS) 
M104 Endoscopic cryoablation of lesion of kidney Ablation (AB) 
M137 Percutaneous radio frequency ablation of 

lesion of kidney 
Ablation (AB) 

Y112 Cryotherapy to organ NOC Ablation (AB) 
 
1.3.2 SACT data 
SACT includes all classes of systemic anti-cancer therapy, hereafter referred to as ‘SACT’.  
For patients without multiple tumours, all distinct SACT data were abstracted regardless of the 
ICD-10 code documented in SACT. For patients with evidence of multiple tumours (within the 
cohort or a non-RCC primary diagnosed up to 18 months before or after the primary diagnosis 

 
28 National Cancer Registration and Analysis Service. SACT, Radiotherapy and Surgical Tumour Resections in 
England: The Standard Operating Procedure (SOP) [Internet]. 2020 Apr. Available from: 
http://www.ncin.org.uk/cancer_type_and_topic_specific_work/topic_specific_work/main_cancer_treatments 
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of interest), data abstraction was limited to tumours recorded in SACT that shared the same 
three-digit ICD-10 code as the registered tumour (ICD-10: C64) or a code pertaining to a 
secondary malignant neoplasm (ICD-10: C77-C79).  

1.3.3 Clinical trial definition 
Clinical trial participation is recorded in the NCRD and SACT datasets. In addition to these 
flags, SACT regimen-level data were also used to identify participation in a clinical trial. 
Specifically, where the benchmark group for a regimen (a simplified summary of the regimen) 
referenced a ‘trial’.  
 
1.4 Geographies 
Results are presented variously at a Cancer Alliance or NHS Trust level. The derivations for 
these are described below. 
1.4.1 Cancer Alliance at diagnosis 
Cancer Alliances are geographic areas that bring together clinicians and managers from 

different hospital NHS 
Trusts and other health 
and social care 
organisations with the 
aim of coordinating the 
diagnosis and treatment 
of cancer patients in the 
local area. For this 
project, the Cancer 
Alliance of each patient 
was determined 
according to their 
postcode of residence 
at the time of diagnosis. 
For this project we 
report the 21 Cancer 
Alliances defined in 
2020 (Figure 1), 
representing the most 
recent breakdown 
available in the NCRD at 
the time of analysis. 

 
 
 
 
 
 
 
 

Figure 13: Cancer Alliance map with 
2020 boundaries.  
Source: Office for National Statistics 
licensed under the Open Government 
Licence v.3.0 



  

 34 

1.4.2 NHS Trust of diagnosis 
To determine the diagnosing NHS Trust, the NCRAS considers events (including biopsy, 
pathology, MDT, imaging) for a registered tumour that were dated between one day before and 
183 days after the date of diagnosis. The NHS Trust associated with the event on or closest to 
the date of diagnosis is designated the NHS Trust of diagnosis. If there are multiple events on 
the same date, an algorithm is used by the NCRAS which creates a hierarchy of events around 
a cancer diagnosis to determine the most likely NHS Trust of diagnosis. 
When calculating QPIs by NHS Trust of diagnosis, private NHS Trusts were removed, as were 
NHS Trusts with fewer than five cancers. This was to ensure statistical modelling was 
sufficiently robust.  
1.4.3 NHS Trust of treatment  
NHS Trust information was available from all datasets used for this project. The NCRD lists the 
NHS Trust for each documented treatment, while the HES APC dataset lists NHS Trusts for 
each hospital episode (and thereby each inpatient surgery), and the SACT dataset for each 
SACT regimen.  
In instances where NCRD treatment data were supplemented by information from the HES 
APC or SACT datasets and a discrepancy in NHS Trust recording was identified, the NHS 
Trust code from the NCRD were selected as these were deemed to have been subject to a 
degree of internal verification due to their entry by cancer registration staff.  
NHS Trust of treatment was considered as kidney cancer patients may be treated in a different 
NHS Trust from where they were diagnosed.  
 
2. Statistical analysis 
Data extractions were undertaken with Oracle SQL Developer 4.1.3.20, and analyses run using 
R version 4.0.2. 
As detailed below, numerators and denominators specific to each QPI were created and 
variation described by Cancer Alliance and NHS Trust.  
 
2.1 QPI 2a 
2.1.1 QPI description 
Kidney cancers with stage T1b-3c (Nx, M0) RCC should undergo radical nephrectomy (RN) 
(either by open or laparoscopic procedure) if medically appropriate. 

2.1.2 Numerator 
Number of RCCs diagnosed at stage T1b–3c (Nx, M0) with evidence of RN between 31 days 
(one month) prior and within 183 days (6 months) following diagnosis.  
2.1.3 Denominator 
Number of RCCs diagnosed at stage T1b–3c (Nx, M0). 
2.1.4 Statistical analysis – variation by Cancer Alliance and NHS Trust of diagnosis 
Linear probability modelling with weighted effect coding (described in section 2.10 below) was 
used to calculate the probability of RN surgery relative to the population average by Cancer 
Alliance and NHS Trust of diagnosis. Funnel plots and bar charts are used to describe variation 
by Cancer Alliance (in unadjusted and adjusted models) and NHS Trust of diagnosis 
(unadjusted). In the Cancer Alliance adjusted model, covariates added to the model were age 
group, sex, deprivation quintile, T stage (categorised as T1b, T2, T2a, T2b, T3, T3a, T3b, T3c) 
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and Charlson score. These variables were parameterised as per the categorisations above in 
Section 1.2. 
 
2.2 QPI 2b 
2.2.1 QPI description 
Kidney cancers with T1a-b should receive NSS or RN or AB, if possible. 

2.2.2 Numerator 
Number of RCCs diagnosed at T stage 1a-b (N0, M0) with evidence of NSS, RN or AB 
between 31 days (one month) prior and within 183 days (6 months) following diagnosis.  
2.2.3 Denominator 
Number of RCCs diagnosed at stage T1a-b (N0, M0) 
2.2.4 Statistical analysis – variation by Cancer Alliance  
Linear probability modelling with weighted effect coding (described in section 2.10 below) was 
used to produce the probability of RN/NSS/AB surgery relative to the population average by 
Cancer Alliance.  Bar charts and funnel plots are used to describe variation by Cancer Alliance 
(unadjusted and adjusted). In the Cancer Alliance adjusted model, covariates added to the 
model were age group, sex, deprivation quintile, T stage and Charlson score.  
2.2.5 Statistical analysis – variation by NHS Trust of diagnosis 
By NHS Trust of diagnosis, the model probabilities for linear probability model fell outside of the 
optimal range and instead a logistic regression was undertaken, where unadjusted odds ratios 
were produced for each NHS Trust, relative to a reference NHS Trust (Cambridge University 
Hospitals NHS Foundation NHS Trust). Section 2.11 below describes the methods in more 
detail. Unadjusted odds ratios are presented by way of a funnel plot.  
 
2.3 QPI 3a 
2.3.1 QPI description 
All-cause 30-day survival of patients with M0 RCC who undergo RN or NSS in the six months 
post-diagnosis. 

2.3.2 Numerator 
Number of patients diagnosed at stage M0 who were treated with RN or NSS between 31 
days (one month) prior and within 183 days (6 months) following diagnosis and survived to 30 
days post-surgery.  
2.3.3 Denominator 
Number of patients diagnosed at stage M0 and treated with RN or NSS between 31 days (one 
month) prior and within 183 days (6 months) following diagnosis. 
2.3.4 Statistical analysis 
Unadjusted survival was calculated using the Kaplan-Meier estimator. Patients were indexed at 
the date of their first relevant surgery, with follow-up until death or censoring (alive at end of 
study or lost to follow-up). Failure was determined if the patient died from any cause during 
follow-up.  Survival was plotted overall and stratified by surgery type.  

2.3.5 Additional analysis 
Underlying cause of death is also reported for those who did not survive, reported according to 
death certificate data available within the NCRD. There are several cause of death variables 
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available in the NCRD reported on the Office for National Statistics (ONS) death certificate. In 
addition to the underlying cause of death, there are three primary cause of death variables (1a: 
the condition deemed most directly to have led to death, 1b-c:  up to two other conditions that 
led to the death) and a variable for the secondary cause of death, indicating any other 
conditions that contributed to the death in some way and were not related to 1a-c.  
 
2.4 QPI 3b 
2.4.1 QPI description 
All-cause 365-day survival of patients with M0 RCC who undergo RN or NSS in the six months 
post-diagnosis. 

2.4.2 Numerator 
Number of patients diagnosed at stage M0 who were treated with RN or NSS between 31 
days (one month) prior and within 183 days (6 months) following diagnosis and survived to 365 
days post-surgery.  
2.4.3 Denominator 
Number of patients diagnosed at stage M0 and treated with RN or NSS between 31 days (one 
month) prior and within 183 days (6 months) following diagnosis. 

Underlying cause of death was reported for those who did not survive.  

2.4.4 Statistical analysis  
Survival within 365 days post-surgery was analysed using the same method as for QPI 3a. 
 
2.5 QPI 4 
2.5.1 QPI description 
Metastatic kidney cancers should receive systemic anticancer therapy or active surveillance.  
2.5.2 Numerator 
Number of RCCs diagnosed with metastatic RCC (M1) with evidence of systemic anticancer 
therapy between 31 days before and within 365 days (12 months) from diagnosis.  
2.5.3 Denominator  
Number of RCCs diagnosed with metastatic RCC (M1).  
Sensitivity analysis: The above numerator and denominator was analysed for T4 M0 RCCs. 
2.5.4 Statistical modelling 
Linear probability modelling with weighted effect coding (described in section 2.10 below) was 
used to calculate the probability of SACT relative to the population average by NHS Trust of 
diagnosis. A funnel plot is used to describe variation by NHS Trust of diagnosis.  
 
2.6 QPI 4a 
2.6.1 Numerator 
Number of RCCs diagnosed with metastatic RCC (M1) with evidence of systemic anticancer 
therapy between 31 days before and within 91 days (3 months) from diagnosis. 
2.6.2 Denominator  
Number of RCCs diagnosed with metastatic RCC (M1).  
 
Sensitivity analysis: The above numerator and denominator was analysed for T4 M0 RCCs. 
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2.6.3 Statistical modelling 
Linear probability modelling with weighted effect coding (described in section 2.10 below) was 
used to calculate the probability of SACT relative to the population average by NHS Trust of 
diagnosis. A funnel plot is used to describe variation by NHS Trust of diagnosis.  
 
2.7 QPI 4b 
2.7.1 Numerator 
Number of RCCs diagnosed with metastatic RCC (M1) with evidence of systemic anticancer 
therapy between 92 and 365 days (3-12 months) from diagnosis (conditional on 3-month 
survival).  
2.7.2 Denominator  
Number of RCCs diagnosed with metastatic RCC (M1). Those treated within the first three 
months or those dying before 3 months were removed from the denominator. 

Sensitivity analysis: The above numerator and denominator was analysed for T4 M0 RCCs. 
2.7.3 Statistical modelling 
Linear probability modelling with weighted effect coding (described in section 2.10 below) was 
used to calculate the probability of SACT relative to the population average by NHS Trust of 
diagnosis. A funnel plot is used to describe variation by NHS Trust of diagnosis.  
 
2.8 QPI 4i 
2.8.1 Numerator 
Number of RCCs diagnosed with metastatic RCC (M1) with evidence of systemic anticancer 
therapy from 31 days before diagnosis with no time restriction post-diagnosis.  
2.8.2 Denominator  
Number of RCCs diagnosed with metastatic RCC (M1).  

Sensitivity analysis: The above numerator and denominator was analysed for T4 M0 RCCs. 
2.8.3 Statistical modelling 
Linear regression modelling was used to calculate the probability of SACT relative to the 
population average by NHS Trust of diagnosis. A funnel plot is used to describe variation by 
NHS Trust of diagnosis.  
 
2.9 QPI 5  
2.9.1 QPI description 
Clinical trial access.   

2.9.2 Numerator 
Number of RCCs with evidence of involvement in a clinical trial.  
2.9.3 Denominator 
Number of RCCs. 

2.9.4 Additional analysis 
Stratification of clinical trial participation by M stage 
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2.10 Linear probability models with weighted effect coding 
For QPIs 2 and 4, meeting/not meeting the QPI was added as a binary outcome variable in 
separate linear probability models to assess variation by geography. Covariates were then 
introduced as explanatory variables in Model 2. 

• Model 1: Cancer Alliance only (QPIs 2a & 2b) 
• Model 2: as Model 1, plus adjustment for differences between Cancer Alliances in 

the distribution of patient age, sex, deprivation quintile, T stage, comorbidity score 
(CCI) (QPIs 2a & 2b) 

• Model 3: NHS Trust of diagnosis only (QPIs 2a, 2b, 4, 4a, 4b, 4i) 

Linear probability models are equivalent to linear regression with a binary outcome, where 
standard errors, confidence intervals and p-values are adjusted for heteroskedasticity (residuals 
that violate the normal distribution assumption due to the outcome for each tumour only taking 
one of two values). A linear approximation of probabilities when using a binary outcome is 
considered appropriate when probabilities fall between values of 0.2 and 0.8, representing the 
range within which a logistic function is largely linear.29  This requirement held for most models, 
apart from Model 3 for QPI 2b, where logistic regression was used (described below in section 
2.11). Importantly, in contrast to logistic probability models, which are conventionally used in 
analyses of binary outcome data, linear regression permits the direct comparison of estimates 
from nested models as new covariates are introduced.30 
Weighted effect coding31 was applied to each linear probability model such that the sum of all 
estimates from variable categories reported in each model was equal to zero. Estimates are 
then interpretable as percentage-point deviations from the sample mean (i.e. from the average 
probability for the tumour cohort as a whole, weighted according to the number of 
observations within each category reported by the respective model). 
2.11 Logistic regression 
Where the probabilities fell outside of the range acceptable for linear probability modelling 
(above), logistic regression was instead undertaken for variation by NHS Trust of diagnosis. 
This occurred for QPI 2b. The outcome of meeting QPI 2b was modelled to report the odds of 
meeting QPI 2b by NHS Trust of diagnosis in comparison with a referent NHS Trust, 
Cambridge University Hospitals NHS Foundation NHS Trust. An NHS Trust with an odds ratio 
(OR) of between 0 and 1 reflects a lower odds of RN/NSS/AB than the referent NHS Trust, 
while an OR above 1 reflects higher odds. ORs should be considered alongside their 
accompanying confidence intervals. 
2.12 Funnel plots  
2.12.1 Linear probability modelling 
Each point on a funnel plot represents a geographical area. The standard error is shown on the 
horizontal axis and provides an indication of the number of tumours diagnosed within the 
geography. Estimates from geographies with a greater number of tumours are more precise, 
appearing further to the right-hand side of the plot. The percentage-point difference in the 
probability of a treatment is shown on the vertical axis relative to the population average (all 
tumours combined). A geography with an estimate above the average (indicated by a solid 
black horizonal line) suggests that tumours within the geography were more likely to receive 

 
29 Zhao L, Chen Y, Schaffner DW. Comparison of logistic regression and linear regression in modeling percentage 
data. Appl Environ Microbiol. 2001;67:2129–35. 
30 Breen R, Karlson KB, Holm A. Interpreting and understanding logits, probits, and other nonlinear probability 
models. Annu Rev Sociol. 2018;44:39–54. 
31 Te Grotenhuis M, Pelzer B, Eisinga R, Nieuwenhuis R, Schmidt-Catran A, Konig R. When size matters: 
advantages of weighted effect coding in observational studies. Int J Public Health. 2017;62:163–7. 
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treatment than the population average, with estimates below the line indicating a lower 
probability. 
Two pairs of dashed lines are included on each funnel plot that represent the bounds of 
statistical confidence around the average value. The inner set of dashed lines represents two 
standard deviations (SD) from the population average and the outer set represents three SD, 
being approximately equivalent to 95.0% and 99.7% confidence intervals, respectively. Any 
observation plotted outside of these dashed lines will have a confidence interval that does not 
include the average value and may therefore indicate a systematic deviation in clinical practice 
that warrants further investigation. However, some random variation in the probability of 
treatment is expected between regions such that some points will sit outside the dashed lines 
through chance alone. This should be taken into consideration when interpreting funnel plots 
(for example, five out of every 100 observations are likely to lie outside the two SD funnel). 
2.12.2 Logistic regression modelling – QPI 2b 
Like the funnel plots for estimates from linear probability models, each point represents an NHS 
Trust of diagnosis, positioned along the horizontal axis according to the number of tumours 
within the NHS Trust.  NHS Trusts with a greater number of tumours provide more precise 
estimates and sit to the left of the plot. ORs are positioned on the vertical axis. An NHS Trust 
situated above the horizontal line (an OR of 1) suggests that tumours within the geography 
were more likely to receive treatment than the referent NHS Trust, with estimates below the line 
indicating a lower probability.  
The two pairs of dashed lines are again included on this funnel plot, which represent the 
bounds of statistical confidence around the referent NHS Trust value. These lines are described 
in section 2.12.1 above.  
 
Methodological limitations 
All retrospective studies of routine administration have certain limitations, commonly centred 
around the quality of recording within NHS Trusts or the availability of data items of relevance.  

3.1 Staging 
Although data completeness is high for most core items available within the NCRD, staging 
data were absent for around 2,500 (13.4%) of the RCCs diagnosed in 2017 and 2018, with T 
stage missing for nearly 17% of the cohort.  Given that staging information was central to 
inclusion into some of the QPIs, these kidney cancers could not be included where staging 
data were missing. It is unlikely that staging data are missing completely at random, thereby 
introducing some degree of selection bias; missing staging data will typically relate to older 
patients with advanced disease and short survival from diagnosis, such that pathology was 
never completed. 

3.2 Systemic anti-cancer therapy 
It should be noted that the SACT dataset only captures NHS-funded treatments prescribed 
within secondary care; treatments prescribed or otherwise administered in primary care or a 
private healthcare setting are not included.  

3.3 Charlson comorbidity index (CCI) 
The CCI only captures 17 comorbid conditions and is therefore likely to underestimate 
the true burden of comorbidity. In addition, through dependence on HES APC and 
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NCRD, it may miss some of these 17 conditions if they were handled in community 
care or outpatient setting or not documented within HES APC owing to not being 
relevant to an admission. 
3.4 Clinical trial  
Data available in NCRD and SACT can indicate clinical trial participation, but do not 
always document the trial in question, the arm to which a patient was assigned, or 
whether they were still enrolled at a given time.  
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Appendix 2 
 
Characteristics of the patient cohort 
Patient demographics and tumour characteristics 

Descriptive statistics   RCCs (N, %)* 
Total   18,640 (100.0) 
Age (median, IQR)  68 (58-77) years 

Age at diagnosis (years) 

<45 962 (5.2) 
45-54 2,413 (12.9) 
55-64 3,904 (20.9) 
65-74 5,596 (30.0) 
75-84 4,083 (21.9) 
>85 1,682 (9.0) 

Sex 
Male 11,813 (63.4) 
Female 6,827 (36.6) 

Stage at diagnosis 

1 8,061 (43.2) 
2 1,300 (7.0) 
3 3,302 (17.7) 
4 3,488 (18.7) 
Unstaged 2,489 (13.4) 

Year of diagnosis 
2017 9,337 (50.1) 
2018 9,303 (49.9) 

English Index of Multiple 
Deprivation, income 
component* 

Quintile 1 (least deprived) 3,719 (20.0) 
Quintile 2 4,001 (21.5) 
Quintile 3 3,814 (20.5) 
Quintile 4 3,667 (19.7) 
Quintile 5 (most deprived) 3,439 (18.4) 

Charlson Comorbidity 
Index** 

0 13,721 (73.6) 
1 2,155 (11.6) 
2 1,409 (7.6) 
>2 1,355 (7.3) 

Performance status at 
diagnosis 

0 2,994 (16.1) 
1 1,592 (8.5) 
2 584 (3.1) 
3 271 (1.5) 
4 50 (0.3) 
Not recorded 13,149 (70.5) 

Cancer Alliance at diagnosis 

Cheshire and Merseyside 978 (5.2) 
East Midlands 1,451 (7.8) 
East of England - North 1,011 (5.4) 
East of England - South 1,113 (6.0) 
Greater Manchester 920 (4.9) 
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Humber, Coast and Vale 732 (3.9) 
Kent and Medway 713 (3.8) 
Lancashire and South Cumbria 648 (3.5) 
North Central London 355 (1.9) 
North East London 451 (2.4) 
North West and South West London 793 (4.3) 
Northern 1,218 (6.5) 
Peninsula 791 (4.2) 
Somerset, Wiltshire, Avon and 
Gloucestershire 

1,076 (5.8) 

South East London 419 (2.2) 
South Yorkshire and Bassetlaw 567 (3.0) 
Surrey and Sussex 1,215 (6.5) 
Thames Valley 537 (2.9) 
Wessex 968 (5.2) 
West Midlands 1,865 (10.0) 
West Yorkshire and Harrogate 819 (4.4) 

T stage 

0 2 (0.0) 
1 721 (3.9) 
1a 5,297 (28.4) 
1b 3,001 (16.1) 
1c 2 (0.0) 
2 372 (2.0) 
2a 913 (4.9) 
2b 507 (2.7) 
3 443 (2.4) 
3a 3,370 (18.1) 
3b 381 (2.0) 
3c 69 (0.4) 
4 462 (2.5) 
Not recorded 3,100 (16.6) 

* Area deprivation is reported according to the income component of the English Index of Multiple Deprivation. 
Further information on the index can be found here: 
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2019] 
** Comorbid diagnoses were abstracted from the cancer registry and HES admitted patient care tables for the 
'baseline' period between 27 and three months prior to diagnosis. 
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Appendix 3 
 
Members of the Kidney Cancer UK Accord 

 
Mr Neil Barber Consultant Urological Surgeon, Clinical Lead for 

Urology at Frimley Health NHS Foundation NHS 
Trust and Director of the Frimley Renal Cancer 
Centre 

Dr Ekaterini Boleti Consultant in Medical Oncology, The Royal Free 
London NHS Foundation 

David Cullen Lead Specialist Nurse for Kidney Cancer, The 
Royal Free London NHS Foundation 

Dr Yvonne Cartwright Consultant in Palliative Medicine, Cambridge 
University Hospitals NHS Trust 

David Ellwood Kidney cancer patient 
Dr Kate Fife 
Chair of the Kidney Cancer UK Accord 

Consultant Clinical Oncologist, 
Cambridge University Hospitals NHSFT 
Affiliated Associate Professor, University of 
Cambridge 

Terry Fox Carer 
Geraldine Fox Chair of the Kidney Cancer UK Patient 

Community Council and kidney cancer patient 
Dr Paul Nathan Consultant Medical Oncologist, The Mount 

Vernon Cancer Centre, Northwood, Middlesex. 
Joanne Oakley Kidney Cancer Nurse Specialist, Frimley Health 

NHS Foundation NHS Trust 
Professor Grant Stewart Professor of Surgical Oncology, University of 

Cambridge and Honorary Consultant Urological 
Surgeon, University of Cambridge University 
Hospitals NHS Trust 

Professor Maxine Tran Associate Professor in Kidney Cancer and Vice 
Dean for Equality, Diversity and Inclusion 
for the Faculty of Medical Science at University 
College, London 

Nick Turkentine  Chief Operating Officer, Kidney Cancer UK 
Lucy Willingale Health Professional Team Lead, Kidney Cancer 

UK 
Malcolm Packer Head of Charity Affairs and Communications, 

Kidney Cancer UK 
Carolyn Bartlett Counsellor, Kidney Cancer UK 
Andrew Greaves Policy Officer, Kidney Cancer UK 
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Appendix 4 
 

Analysis of existing guidelines on kidney cancer 
 
NICE has produced NICE guidelines and quality standards for many cancer types.  Using Cancer 
Research UK data to rank cancers by incidence, it can clearly be seen that the six priority cancers 

with incidence higher than 
kidney cancer all have a NICE 
guideline and/or a quality 
standard. Kidney cancer come 
next with the seventh highest 
incidence, but has no guidance 
except for general guidance 
published 20 years ago.  As can 
be seen in Table 1, at least six 
cancers with lower incidence 
than that of kidney cancer also 
have a NICE guideline and/or a 
quality standard. 
 
The development of new 
treatment options for kidney 
cancer in the last five to ten 
years has been accompanied by 
a large quantity of Health 
Technology Appraisal (HTA) 
documents as well as 
Interventional Procedures  
Guidelines (IPGs) for individual 
technologies used in kidney 

cancer.  However, these remain difficult to integrate without the framework provided by a NICE 
guideline and quality standard.  This situation places people with kidney cancer at a considerable 
disadvantage. 
 

The library published by the National Institute 
for Health and Care Excellence (NICE), from 
which are selected the topics on which NICE 
Quality Standards are developed, consists of 
232 topicsi.  The status of these is 

summarised in Table 2.  There are no cancers in 
the Quality Standards in development and with the exception of secondary care management of 
malignant hypertension, none of the topics referred and not yet started refers to cancer. 
 
Kidney cancer does not appear anywhere in the library.  Enquiries to NICE confirm that this library 
is principally for Quality Standards development and that there is no similar library concerning 
topics for NICE guidelines.  It must therefore be concluded that kidney cancer has not been 
referred  to NICE and consequently it has not been, and cannot be, selected either for a NICE 
Guideline or a Quality Standard unless referred by the relevant body, i.e. NHS England or the 
Department of Health and Social Care.   
 
 

Category Number of topics 
Published 186 
In development 13 
Referred 33 
Table 2. NICE Topic Library Status 
 

Table 1. NICE guidance status, all cancers in descending order of incidence* 
*Based on Cancer Research UK data 
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Local guidance 
In September 2021, Kidney Cancer UK carried out a brief survey of Cancer Alliance websites to 
establish the level of local access to clinical guidelines.  Each of the 21 Cancer Alliance websites 
was accessed and the following searches were entered into the on-page search engine: 
 
Kidney cancer 
Renal cancer 
Renal carcinoma 
RCC 
Guideline 
Pathway 
Kidney cancer guideline 
Kidney cancer pathway 
Urological cancers 
Urology 
 
The results of these searches were recorded and are summarised in Table 3..   
 
No. Cancer 
Alliances 

Results 

12 No relevant search results.  It is assumed that these did not have guidelines for 
kidney cancer* 

1 Referred directly to the BAUS website, which linked to the EAU guidelines 
1 Provided access to the relevant NICE HTA result 
4 Used regionally or locally produced guidelines 
3 Website not working or not found at time of survey** 

 
 

*The possibility that guidelines exist and are filed under a different name cannot be ruled out, nor 
can the possibility that they are contained within a separate password-protected site for health 
professionals, though only a few websites  seemed to have these. 
** No evaluation was made of regional or local guidelines 
 
 
 
 
 

 
i NICE Quality Standards Topic Library. https://www.nice.org.uk/standards-and-indicators/quality-standards-topic-library (Last accessed 12 
Apr 2022) 

Table 3. Access to kidney cancer guidelines by Cancer Alliance 
 


