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National Cancer Data Repository
ÅNumerous routine health data sources available 

but none contain information about all aspects of 
patient care

ÅCancer registry data contains info about every 
incident tumour and outcomes

ÅHospital Episode Statistics (HES) contains 
detailed information about treatment

ÅLinking such datasets together creates a 
resource that enables the full patient pathway to 
be tracked



Colorectal cancer data within the NCDR

ÅCurrent Linkages
ïCancer registry data ïall tumours diagnosed between 1990 & 2008

ïONS dataset ïall tumours diagnosed between 1971 & 2008

ïHES in-patient data - ~5 million episodes

ïNational Bowel Cancer Audit Programme ïall tumours diagnosed between 
April 2006 & July 2009 

ïNHS Bowel Cancer Screening Programme dataset - >5 million 
invitations, 56,784 +ve FOBt kits, >4,000 tumours

ïClinical trials data

ïPrimary care data ïGPRD

ÅLinkages planned or underway
ïHES outpatient data

ïGenetic data

ïRadiotherapy Episode Statistics

ïCancer Waiting Times



England, Norway, Sweden Survival Project

¶The survival of colorectal cancer patients 

varies substantially across Europe

¶UKôs survival rates are relatively poor

¶Majority of the studies investigate survival 

differences at five years but differences at 

earlier time points may be more revealing



Methods
¶All individuals diagnosed with colorectal cancer 

between 1996 and 2004 in England, Norway and 

Sweden

¶Examined  
¶Five-year cumulative relative period survival

¶Excess death rates 

¶Stratified by 

¶Age (<50, 50-59, 60-69, 70-79, Ó80)

¶Period of follow-up (0-3 months, 3months-1 year, 1-2 years & 2-5 

years)

¶Calculated the number of óavoidableô deaths per 

year if English colorectal patients had the same 

survival experience of Norwegian patients
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óAvoidableô Deaths

13.6% of excess deaths in colon 

cancer and 16.8% of excess 

deaths in rectal cancer could 

have been avoided within five 

years of follow-up



Survival by socio-economic status

¶Survival differences reported across socio-

economic groups with those residing in more 

deprived areas tending to have worse 

outcomes

¶Used same methodology to compare survival 

across socio-economic groups in England

¶Very similar effects observed







Early Deaths

ÅStudy comparing the characteristics of those who 

die rapidly after diagnosis compared to those who 

survive longer

ÅIndividuals dying rapidly 

ïWere older

ïHad higher stage (or unstaged) disease

ïLess likely to have surgery

ïMore likely to live in deprived areas

ÅFurther work ongoing to investigate how these 

patients present with their disease (2WW, standard 

GP referral, A&E, screening etc)



Post-Operative Mortality

ÅIncreasing demand for the NHS to publish 
clinical outcomes such as operative mortality by 
hospital trust to inform patient choice

ÅFigures must take account of differences in 
casemix of patient populations & surgical 
workloads

ÅAimed to assess variation in the risk-adjusted 
30-day operative mortality for colorectal cancer 
patients across hospital trusts within the English 
NHS



Methods 1

ÅInformation on every patient receiving a major resection 
for colorectal cancer and treated in the English NHS 
between 1998 and 2006 was obtained from the National 
Cancer Data Repository

ÅInvestigated whether the following factors were 
associated with 30-day post-operative mortality
ïYear of diagnosis

ïAge

ïSex

ïDukesô stage

ïSocio-economic status

ïTumour site

ïCharlson co-morbidity score

ïOperation type (elective/emergency)



Methods 2

ÅStage missing for 24,453 (15.1%) of study population 
and socio-economic information missing in 404 (0.25%) 
cases.  Complete information for all other variables

ÅMissing information handled using multiple imputation

ÅMulti-level logistic binary regression used to investigate 
the factors associated with death within 30-days of 
surgery

ÅFunnel plots were used to investigate variation in the 
risk-adjusted mortality rates between Trusts



Study Population

Å160,290 patients received a major 

resection for colorectal cancer over the 

study period

ÅTreated in 150 different trusts and 28 

different cancer networks

ÅOverall operative mortality rate was 6.7%



Post-operative mortality in relation to year of 

diagnosis
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Post-operative mortality in relation to age at surgery
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Post-operative mortality in relation to sex
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Post-operative mortality in relation to tumour site
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Post-operative mortality in relation to IMD income 

quintile
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Post-operative mortality in relation to stage at 

diagnosis
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Post-operative mortality in relation to  Charlson co-

morbidity score
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Post-operative mortality in relation to operation type
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Model

ÅMulti-level (random effects) binary logistic 
regression model

ÅHierarchy of patients (level 1) clustered 
within Trusts (level 2) within Cancer 
Networks (level 3)

ÅDependant variable ïdeath within 30-days 
of surgery

ÅExplanatory variables 

ïage, sex, resection type, IMD quintile, year of 
diagnosis, Dukes stage, Charlson score, 
tumour site



Characteristic Odds 
Ratio

95% CI

Year of operation (per year) 0.97 0.97 ï0.98

Charlson co-
morbidity score

0
1
2
Ó3

1.00
2.05
2.43
4.38

1.94 ï2.18
2.25 ï2.62
3.98 ï4.82

IMD income 
category

Most affluent
2
3
4

Most deprived

1.00
1.03
1.11
1.22
1.32

0.96 ï1.10
1.04 ï1.19
1.13 ï1.30
1.23 ï1.42

Age at surgery (per 10 year increase) 1.08 1.08 ï1.08

Dukesô stage A
B
C
D

1.00
1.23
1.54
2.50

1.12 ï1.35
1.40 ï1.69
2.24 ï2.78

Cancer site Colon
Rectosigmoid 

Rectum

1.00
0.88
0.94

0.82 ï0.96
0.89 ï0.99

Sex Male
Female

1.00
0.83 0.79 ï0.86

Operation type Elective
Emergency

1.00
2.67 2.53 ï2.82



Funnel plots

ÅCreated using ófunnelcomparô command in 
Stata

ÅEach individualôs probability of death 
calculated from risk-adjusted model

ÅCalculated the expected and observed 
number of deaths in each Trust

ÅRatios calculated and standardised into 
Trust mortality rates

ÅAny Trusts outside the 99.8% control limits 
considered to be outliers
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Conclusions

ÅPreliminary results indicate
ïSignificant variation in 30-day post-operative mortality in relation 

to patient factors

ïSignificant variation in 30-day post-operative mortality between 
Trusts that is independent of casemix

ïThree Trusts with significantly worse outcomes than expected 
and one with significantly better outcomes in both the time 
periods examined

ÅRisk-adjusted mortality control charts provide an 
appropriate method of determining extent of variation & 
statistically significant outliers

ÅDemonstrates value of the National Cancer Data 
Repository



Dissemination

ÅStudy based on routine data 
ïCONS
ÅMay contain inaccuracies

ÅMay not contain sufficient detail to enable appropriate 
casemix adjustment

ÅOut of date (further delay in this study due to peer review of 
methods)

ïPROS
ÅRoutine data submitted by hospitals and is the basis for Trust 

payments and for commissioning

ÅAuditing outcomes improves care

ÅDemand for such information to be made public 
but difficult to present results alongside the 
caveats to the data



ÅTrust and Network 

briefings prepared for all 

in England

ÅTrusts, Cancer Networks, 

Cancer Registries, 

Regional Directors of 

Public Health and 

Medical Directors of 

Strategic Health 

Authorities notified of 

results relevant to them in 

January 2011

ÅPaper and identifiable 

results published April 

2011




