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Executive summary  

Information on co-morbidity is important for both clinical decision making and for adjusting 
outcomes data in retrospective analyses. The Cancer Reform Strategy highlighted the 
importance of these data and identified that this is currently poorly collected. Together with the 
NHS Information Centre and NHS Connecting for Health, the National Cancer Intelligence 
Network (NCIN) is engaged in a project to redevelop the National Cancer Dataset. This provides 
an ideal opportunity to have collection of co-morbidity data agreed as a national information 
standard and to embed it into routine practice. 

However, collection of co-morbidity data poses serious challenges. It is necessary to define why 
the information is being collected, when and how this will be done and whether a generic or site 
specific tool should be used. To begin to address these and other issues, approximately fifty 
participants representing a range of clinical specialties, cancer registries and other interested 
groups took part in a workshop on 22nd October 2009. 

Three speakers presented experiences from other countries where collection of co-morbidity 
has been tried. Dr Jay Piccirillo began the day by describing the background to the Adult Co-
morbidity Evaluation-27 (ACE-27), a chart-based co-morbidity index for patients with cancer. Dr. 
Piccirillo presented a range of work on co-morbidities to demonstrate both their clear impact on 
survival and that there are limited differences between different instruments or between 
generic and site specific instruments. He was also able to share some lessons from the US 
ŜȄǇŜǊƛŜƴŎŜ ƻŦ ƴŀǘƛƻƴŀƭ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴΦ ¢ƘŜ ŎƭƻǎƛƴƎ ƳŜǎǎŀƎŜ ŦǊƻƳ ǘƘŜ ǇǊŜǎŜƴǘŀǘƛƻƴ ǿŀǎ ΨƧǳǎǘ Řƻ 
ƛǘΩ ŀƴŘ ǘƘƛǎ ǿŀǎ ŜŎƘƻŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŘŀȅΦ 5Ǌ aŀǊȅǎƪŀ WŀƴǎǎŜƴ-Heijnen and Dr Robert Milroy 
presented experiences in co-morbidity collection from the Netherlands and Scotland 
respectively. Both showed the impact that co-morbidities can have on survival and, once again, 
the key message was that different instruments have similar value and any collection of data is 
better than none. 

The next set of speakers discussed different aspects of calculating co-morbidities from routine 
data. Jayne Harding discussed the wider work being carried out within NHS Connecting for 
Heath to prepare guidance on co-morbidity collections and how coders within the health service 
ǿƛƭƭ ōŜ ǘǊŀƛƴŜŘ ŀƴŘ ǎǳǇǇƻǊǘŜŘΦ WŀƳŜǎ ¢ƘƻƳŀǎ ǇǊŜǎŜƴǘŜŘ ǎƻƳŜ ƛƴƛǘƛŀƭ ǿƻǊƪ ǘƻ ǳǎŜ ǘƘŜ b/LbΩǎ 
linked national cancer data repository to calculate Charlson scores (a standard scoring system 
based on routine data) retrospectively. Once again, co-morbidities were shown to have a clear 
impact on survival and, although this information is imperfect and retrospective, it is available 
now. Dr Diane Stockton outlined a similar approach using routinely linked data from the NHS in 
{ŎƻǘƭŀƴŘΦ Lƴ ǘƘƛǎ ŎŀǎŜ ǎƘŜ ŎƻƳǇŀǊŜŘ ŀ ŎŀƭŎǳƭŀǘŜŘ /ƘŀǊƭǎƻƴ ǎŎƻǊŜ ǿƛǘƘ ŀƴ ŜǾŜƴ ǎƛƳǇƭŜǊ ΨōŜŘ-ŘŀȅǎΩ 
index. This showed that the number of days spent in hospital during a defined period prior to a 
diagnosis of cancer was still predictive of death after adjustment for age and sex. 

The last presentation of the day was from Dr Mick Peake, who shared the results of a simple 
ǎǳǊǾŜȅ ƻŦ ǘƘŜ /ƘŀƛǊǎ ƻŦ b/LbΩǎ {ƛǘŜ {ǇŜŎƛŦƛŎ /ƭƛƴƛŎŀƭ wŜŦŜǊŜƴŎŜ DǊƻǳǇǎ ό{{/wDǎύΦ ¢Ƙƛǎ ŀǎƪŜŘ ǿƘƛŎƘ 
co-morbidities were of particular importance for each site and where they had their impact. The 
results demonstrated the variation in the requirements of different sites, particularly for 
children, teenagers and young adults. Any national solution to data collection will need to 
balance these varying requirements with consistency across sites. 

Having heard the background information, the delegates took part in two facilitated workshop 
sessions to discuss the methodologies presented and their views on what a generic co-morbidity 
tool might look like; what site-specific modifications might be required and how collection could 
be embedded within the NHS. 
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There was a strong feeling that collection should begin as soon as possible using the tools 
available, rather than waiting for a tool that meets every requirement to be developed. For 
retrospective data collection, Charlson scoring was a possibility as were more basic 
measurements such as bed-days. If possible, however, information should be collected prior to 
the MDT meeting and made available to inform the discussions. For this, both ACE-27 and the 
American Society of Anaesthesiologists (ASA) grade were considered as possible with the former 
having wider clinical relevance.. 

Most delegates felt that some form of site specific modification would be useful but that this 
should take the form of adjustments or additions to a common instrument, rather than using 
different indices altogether. The need for a specific focus on the requirements of children, 
teenagers and young adults was clear but the expectation was that this could also be a 
ƳƻŘƛŦƛŎŀǘƛƻƴ ǘƻ ŀƴ ŜȄƛǎǘƛƴƎ ǘƻƻƭΦ b/LbΩǎ {{/wDǎ ǿŜǊŜ ŜȄǇŜŎǘŜŘ ǘƻ Ǉƭŀȅ ŀ ƪŜȅ ǊƻƭŜ ƛƴ ǘƘƛǎ ǇǊƻŎŜǎǎΦ 
Throughout, the consensus was to use what we have now rather than wait to develop a perfect 
methodology. 

As was outlined on the day, this workshop was not expected to solve the issue of collecting co-
morbidity data. However, the discussions that took place and the clear consensus that data 
collection should begin as soon as possible allows NCIN to develop an action plan. This will be 
published separately for consultation and discussion with all of the relevant stakeholders. 
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1. Introduction : Why should we routinely collect co -morbidity 
information?  

1.1 Clinical decision making in cancer is influenced by a range of individual and tumour 
factors. The appropriate course of treatment will depend on the site, stage and 
ŀƎƎǊŜǎǎƛǾŜƴŜǎǎ ƻŦ ǘƘŜ ǘǳƳƻǳǊΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ǇǊŜŦŜǊŜƴŎŜǎΣ ŀƎŜΣ ǇŜǊŦƻǊƳŀƴŎŜ 
status and any co-morbidity. The establishment of the National Cancer Intelligence 
Network (NCIN) was a key commitment of the Cancer Reform Strategy (CRS), which 
ǎǘŀǘŜŘ ǘƘŀǘ ά.....Better information on cancer services and outcomes will enhance patient 
choice, drive up service quality and underpin stronger commissioningέΦ ¢Ƙe CRS 
highlighted the importance of information on co-morbidity for adjusting outcomes data 
and that this is currently poorly collected. Although the CRS is an England specific 
strategy, the NCIN is a UK-wide organisation and will work in a similar fashion with the 
other UK nations. 

1.2 Together with the NHS Information Centre (NHS IC) and NHS Connecting for Health (NHS 
CfH), NCIN is engaged in a project to redevelop the National Cancer Dataset for use as a 
full operational standard in England. This will involve a review of the current business 
needs for the different collections and ensure that the outputs are fit for purpose. Co-
morbidity data were identified as a priority area for change in the review that initiated 
the project. This provides an ideal opportunity to have collection of co-morbidity data 
mandated by the Information Standards Board for Health and Social Care (ISB HaSC) and 
embed it into routine practice. The timescales for the project (show in Figure 1) give 
ample time for consultation and agreement on the appropriate definitions, with this 
workshop the forming the start of the process. 

 

Figure 1. Outline plan for review of the National Cancer Dataset (Source: NHS IC) 

1.3 One possible definition of co-ƳƻǊōƛŘƛǘȅ ƛǎ άa disease or illness affecting a cancer patient 
in addition to but not as a result of their index (current) cancerέ. However, this 
immediately raises further questions about how co-morbidity should be assessed. What 
elements are important and should a metric of co-morbidity look only at whether a 
condition is present or also measure the severity of the condition? Should we examine 
individual conditions or the cumulative disease burden? Finally, is the focus on life 
history or current active disease and when should co-morbidities be assessed, at point 
of diagnosis only or also at recurrence? 
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1.4 Before looking at how co-morbidity information might be collected, it is necessary to 
consider its purpose. Collecting such data can help to predict outcomes, perhaps as part 
of a personal prognostogram, and to better understand peri-treatment 
morbidity/mortality and longer term complications. It can also contribute to care quality 
assessment, helping to compare treatment selection and contributing to case mix 
adjustment in comparative survival (and treatment) rates. When and how the 
information is collected will strongly influence its suitability for different purposes; these 
purposes need to be defined upfront. Even when the purpose of collection is clear, 
decisions are needed about whether a generic or site specific scale should be used, 
whether a different approach is needed for children and young adults and whether data 
should be collected directly or derived from other sources. 

1.5 Collecting data on co-morbidities clearly poses serious challenges. It was considered 
during the definition of the current cancer dataset in 2001/2 and although there is an 
existing entry for co-morbidity in adults in the cancer registration dataset, this says only 
ǘƘŀǘ άInvestigations into the possible use of the ACE-27 coding system are continuingέΦ 
Recognising this, the objective of the workshop was not to reach the ultimate answer 
but rather to the progression of a co-morbidity journey and definition of a clear way 
forward.  

[DbΥ L ƘŀǾŜƴΩǘ ōŜŜƴ ŀōƭŜ ǘƻ ŦƛƴŘ ŀ ŎƻǇȅ ƻǊ ǊŜŦŜǊŜƴŎŜ ǘƻ WŜƴƴȅ aƛƭƭƳŀƴΩǎ ǊŜǇƻǊǘ ς 
Richard / Di do you have one?] 

1.6 The aims of the day were: 

¶ To consider the need for routine co-morbidity data collection in all cancer patients 

¶ To evaluate current methodologies 

¶ To consider attributes of a generic tool 

¶ To consider any site specific elements 

¶ To consider feasibility of collection 

1.7 !ǇǇǊƻȄƛƳŀǘŜƭȅ рл ǇŀǊǘƛŎƛǇŀƴǘǎ ŦǊƻƳ b/LbΩǎ {ƛǘŜ {ǇŜŎƛŦƛŎ /ƭƛƴƛŎŀƭ wŜŦŜǊŜƴŎŜ DǊƻǳǇǎ 
(SSCRGs), representing a range of clinical specialties, cancer registries and other 
interested groups heard short lectures from a renowned international faculty and took 
part in two facilitated workshops to discuss the issues. This document summarises the 
information presented at the workshop and the discussions that took place. 

2. Co-morbidity scales  

The American Experience ɀ Dr Jay Piccirillo  

ACE-27 

2.1 Dr Piccirillo began by describing the background to the Adult Co-morbidity Evaluation-27 
(ACE-27). ACE-27 is a chart-based co-morbidity index for patients with cancer developed 
through modification of the Kaplan-Feinstein Co-morbidity Index (KFI). Ailments were 
included on the basis of evidence for their impact on treatment and prognosis, their 
prevalence (required to be 1% of patients or greater) and whether they were a 
significant predictor of outcome. In addition, the aim was to avoid additional costs for 
data capture. The system has been validated in a study of 19,268 cancer patients1. 

                                                            
1 JAMA 2004; 291:2441-2447 
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2.2 A web-based co-morbidity education program for cancer coders has been developed 
and an electronic version of the index is available2. The web based training includes a 
pre-assessment, the training course itself, and a final exam. Coding competency has 
been reassessed after one- and six-months and validation of the scores assigned by 
registrars show that they are retaining the skills taught and that both intra- and inter-
registrar reliability is good. 

2.3 The overall prevalence of co-morbidity is high3 and it has a clear impact on survival 
(Figure 2). This relationship persists however the data are cut (by gender, age, ethnicity, 
tumour site, etc.), although co-morbidities have a greater impact in some tumour types 
than others. 

 

Figure 2. (A) Prevalence and (B) prognostic impact of co-morbidities 

Comparison of co-morbidity i ndices and scoring systems 

2.4 To compare general co-morbidity indices with site specific versions, the Surveillance, 
Epidemiology, and End Results (SEER) Medicare-linked database was used to identify 
15,493 patients with incident squamous cell carcinomas of the oral cavity, pharynx, and 
larynx. Comorbid ailments were identified through the use of the ICD-9 edition codes in 
the Medicare inpatient and outpatient claims for 7131 patients. In the comparison of 
two general co-morbidity indices with two disease-specific indices, no instrument clearly 
performed better than the others and the general indices performed as well as the 
disease-specific indices4. 

2.5 Although the various indices perform similarly, the use of claims based data does 
potentially overestimate the prevalence of co-morbidities. In a random sample of 588 
newly diagnosed cancer patients during a one-year period a comparison of claims and 
chart-based methods showed important differences in both the number and agreement 
when identifying individual diseases. The two methods yield large differences in the 
distribution of patients among co-morbidity with, for example 71% of patients scored 
άbƻέ Ŏƻ-morbidity in the chart-based approach compared with 26% in the claims-based 
approach5. 

                                                            
2 http://cancercomorbidity.wustl.edu/ElectronicACE27.aspx 
3 Critical Reviews Oncology-Hematology 2008;76(2):124-132 
4 Medical Care. 2004; 42 (5):482-486 
5 Journal of Registry Management 2006; 33(1):10-16 
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2.6 Within a single coding scheme, a variety of methods for scoring and combining ailments 
may be used. In a comparison of eight different scoring systems, the inclusion of any co-
morbidity information added prognostic value to the baseline model and no scheme 
performed significantly better than the others. Adding complexity to the scoring scheme 
did not improve the prognostic estimates or clinical value. 

National data collection  ɀ the US experience 

2.7 Dr Piccirillo described the US Commission on Cancer (COC) Co-morbidity Initiative and 
some of the problems with this attempt at collection. In 2003 COC mandated the 
collection of comorbidity information as defined by the ICD-9-CM codes from the 
hospital discharge attestation sheet as a new element in Facility Oncology Registry Data 
Standards6. 

2.8 However this attempt has several flaws. Only inpatients were to be recorded, leading to 
collection of information on only approximately 60% of patients and a high degree of 
bias. Conditions were recorded in the sequence ƛƴ ǿƘƛŎƘ ǘƘŜȅ ŀǇǇŜŀǊŜŘ ƻƴ ǘƘŜ ǇŀǘƛŜƴǘΩǎ 
discharge notes, even though these are ordered to maximise reimbursement rather than 
by clinical relevance.  Finally, any conditions identified by an ICD-9 code existing at the 
time of diagnosis were to be included, without guidance to the relevance of the 15,000 
possible ICD-9 codes. The only exceptions were secondary diagnoses of cancer, which 
were excluded as co-morbidities despite their importance. 

Prognostigram  

2.9 Using real-time clinical outcomes data, Washington University have developed an 
interactive web-based computer program that generates patient-specific survival 
information7. The survival curve generated is based on information about the patient ς 
age, gender, race, co-morbidity ς and the tumour ς tumour site, stage, and histologic 
grade. The tool is available to patients, families, health care professionals, 
administrators to improve decision-making and quality of care. 

Conclusions 

2.10 5Ǌ tƛŎŎƛǊƛƭƭƻΩǎ ŎƻƴŎƭǳǎƛƻƴǎ ǿŜǊŜ ǘƘŀǘ Ŏo-morbidity is important in the selection of 
treatment, estimates of prognosis and evaluation of quality of care. Valid instruments 
exist for time-efficient collection of comorbid information and investigators should 
choose instrument based on availability, comfort with the methodology, and outcomes 
of interest. The continued exclusion of co-morbidity impedes the scientific study of 
cancer and the humanistic care of patients. A valid co-morbidity assessment should be 
added as a required data element to hospital-based and central cancer registries. 

2.11 The ACE-27 instrument is included in Appendix C of this report and a patient 
questionnaire provided by Newcastle upon Tyne Hospitals NHS Trust is included in 
Appendix D. 

The Dutch Experience ɀ Dr Maryska Janssen-Heijnen  

2.12 Quality of life and independence are as important for the elderly as for younger people. 
However, the elderly are rarely included in clinical trials making it hard to assess the 
impact of cancer and cancer treatments on this patient group. Routine collection of 
information on co-morbidities can begin to answer these questions. Dr Janssen-Heijnen 

                                                            
6 Journal Registry Management. 2003;30:117-122. 
7 http://www.fourthtime.com/wustl/prognostigram 

http://www.fourthtime.com/wustl/prognostigram
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highlighted that the recording of co-morbidities only takes a few minutes extra for a 
cancer registry that is extracting data from patient records. The number of diseases, 
their severity and the type of disease are the most important information; once these 
are held the choice of scoring system can depend on the research question. 

2.13 The Eindhoven Cancer Registry (ECR) has recorded co-morbidity information since 1993, 
coding this from medical records using an adapted Charlson score (a standard scoring 
system based on routine data). Only co-morbidities present at the time of diagnosis are 
recorded; those developing during treatment are not included. Identification of co-
morbidities for inclusion is based on a list of conditions. To improve the accuracy of 
scoring this list includes abbreviations and common alternative terms. A comparison of 
the ECR score with the ACE-27 system showed strong (88% - 97%) agreement for the 
most common conditions, although differences between the classification systems 
meant that the median number of conditions was lower for ECR than ACE-27. 

2.14 Co-morbidity information can provide insights into tumour etiology. For example COPD 
is more prevalent in males with lung cancer, while diabetes is more prevalent in women 
with cancer of the pancreas and corpus uteri. In the first instance smoking is likely to be 
a common factor and while obesity may be common in the second. Co-morbidities may 
also explain the choice of treatment (for example, surgery vs none in lung cancer or 
surgery and chemotherapy vs surgery alone for colon cancer).   

The Scottish lung cancer experience ɀ Dr Robert Milroy  

2.15 Dr Milroy, speaking on behalf of the Scottish Lung Cancer Forum, described early results 
from a prospective audit of lung cancer patients. The audit, conducted from 2005-2008 
ŀǘ ŦƻǳǊ ŎŜƴǘǊŜǎ ƛƴ {ŎƻǘƭŀƴŘΣ ŎƻƭƭŜŎǘŜŘ ŀ Ψ{ŎƻǘǘƛǎƘ /ƻ-ƳƻǊōƛŘƛǘȅ LƴŘŜȄΩ όǎŜŜ Box 1) on 
almost 900 lung cancer patients. Performance status, both at present and six months 
previously was also collected. The co-morbidity information was collected on paper 
forms during clinics and data items were generally readily available. The exception to 
this was diabetes scoring where a simple score based on how the disease was controlled 
would have been more pragmatic. 

2.16 The four centres showed variation in levels of co-morbidity, with more deprived areas 
experiencing more co-morbidity. Deprivation was also strongly associated with poor and 
deteriorating performance status, independent of co-morbidities, as well as lower levels 
of treatment. Survival and multivariate factors are now being analysed for these patients 
and should produce further insights. 
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3.  Deriving co -morbidity information from hospital  data 

DH and NHS CfH co-morbidity initiatives ɀ Jayne Harding 

3.1 The NHS in England currently uses OPCS-4 codes to record interventions and procedures 
and ICD-10 codes for disease classification. However, the ICD-10 codes currently in use 
are not the latest version released by the World Health Organisation. The codes in use in 
England were last updated in April 2004; an ongoing piece of work is assessing the cost 
and impact of implementing the latest changes. This forms part of the role of the Data 
Standards and Products team at NHS CfH. 

3.2 ¢ƘŜ ƎǳƛŘŀƴŎŜ ŦƻǊ ŎƻŘƛƴƎ ŎƘǊƻƴƛŎ ŎƻƴŘƛǘƛƻƴǎ ƛǎ άAny condition that affects the 
management of the patient within the current episode of care should be codedέ. 
Common conditions included are:  

¶ Arthritis/ osteoarthritis 

¶ Diabetes 

¶ COPD/ Asthma, Bronchitis, Emphysema  

¶ IHD/ Angina/ hypertension 

¶ Epilepsy 

3.3 The NHS Classifications Service are also developing guidance on co-morbidities and have 
produced a paper on this for coders. This will be reviewed with a clinical sub-group in 
October 2009 to ensure that the information recorded is clinically driven. CfH will also 
involve the NCIN in this process. 

The value of HES for co-morbidity analysis ɀ James Thomas 

3.4 The National Cancer Data Repository (NCDR) has been prepared by the Northern and 
Yorkshire Cancer Registry and Information Service (NYCRIS) and Thames Cancer Registry 
(TCR) on behalf of NCIN. This repository currently includes the following linked datasets: 

¶ ONS Minimum Cancer Dataset (1971-2006 / 9.2 million tumours) 

¶ Merged English cancer registries dataset (1990-2006 / 5.3 million tumours) 
containing additional tumour and treatment information 

Box 1. Scottish Co-morbidity Index 
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¶ Inpatient Hospital Episode Statistics (HES) data (1997-2007 / 33 million episodes / 
4.9 million patients) 

3.5 NCIN intends the NCDR to be used to monitor processes and outcomes of care and, 
given its influence on care, information on co-morbidity levels is important for this 
purpose. Unfortunately only limited co-morbidity information is included in the NCDR. 
To address this, Charlson scores have been calculated based on the diagnosis 
information in HES. 

3.6 Each HES record contains up to fourteen diagnosis fields. To calculate the Charlson score 
from the NCDR, these diagnoses were assessed for three time periods prior to diagnosis 
(1yr / 2yr / all episodes). ICD10 codes included in the Charlson index were looked up 
across all episodes in the time period, excluding the codes representing the tumour of 
interest. The matched ICD10 codes were grouped into Charlson Groups which were then 
further matched to avoid double counting. For example, severe diabetes complications 
counted over Diabetes Complications. Scores from each group were summed to give a 
final score. 

3.7 Increasing the time period increased the number of tumour records with an associated 
Charlson score. Using all episodes prior to diagnosis, 19.6% of tumour records had 
associated co-morbidities with a mean score of 1.76. Increased co-morbidity resulted in 
lower survival for colorectal cancer patients (see Figure 3). 

 

Figure 3. Colorectal survival by Charlson score 

3.8 Although this method provides co-morbidity information there are a number of 
complications. The calculated score is very dependent on date of cancer diagnosis and 
this can vary due to differences in registration processes between registries. In many 
cases a cancer diagnosis is the first in-patient episode; only including episodes prior to 
diagnosis may miss co-morbidity codes that are present but have not been recorded. It 
is likely that the primary tumour or suspected tumours are sometimes being scored as 
co-morbidities, due respectively to differences in the coding of cancers between 
registries and HES and to coding of suspected cancer diagnoses in HES. Finally cancers 
and metastatic cancer make up a large proportion of the scores, raising the question of 
whether any cancer information should be used in the calculation of the score for cancer 
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purposes. Further work needs to be undertaken to assess the best approach to 
calculating co-morbidity from the available data.  

Measuring co-morbidity when analysing cancer data  ɀ Dr Diane 
Stockton  

3.9 The NHS in Scotland routinely collects episode-based records relating to all hospital 
discharges (or transfers). These SMR01 records form the basis of the Scottish linked 
dataset, which also includes cancer registrations (SMR06), death registrations and 
psychiatric records (SMR04). These data are routinely linked each month using 
probabilistic matching.  

3.10 SMR01 data, which are similar to English HES information, include a principal diagnosis 
and up to five secondary diagnosis codes. These secondary diagnoses are either active 
problems related to the admission or a record of background co-morbidities from a 
defined list8. An audit of data collection from 2004-6 suggested that these fields are 
approximately 72% accurate, largely due to under-reporting.  

3.11 Co-morbidity at the time of diagnosis has been measured in two ways using the Scottish 
linked dataset: the Charlson index to take account of impact of specific diseases and a 
ΨōŜŘ-ŘŀȅǎΩ ƛƴŘŜȄ ǘƻ ǘǊȅ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ŀŎŎǳƳǳƭŀǘŜŘ ŜŦŦŜŎǘǎ ƻŦ ƛƭƭ ƘŜŀƭǘƘΦ ¢ƘŜ ōŜŘ-days 
index is the number of days spent in hospital in a defined period prior to the cancer 
diagnosis. 

3.12 For each group of patients, an increasing number bed days was predictive of death after 
adjustment for age and sex. Investigation of the optimal time period of follow-up 
showed that co-morbidity in the two years prior to date of interest was found to be as 
strongly predictive of death as longer follow-up intervals. Table 1 shows adjusted crude 
2-year survival for five cancer sites for patients with varying bed days in the period 6-24 
months prior to diagnosis and for patients with and without co-morbidities under the 
Charlson index. 

Co-morbidity  Breast Colon Rectum Kidney Bladder 
Bed-days      

     None 83.4 54.3 59.6 48.9 65.2 
     1-10 86.0 51.7 62.7 60.8 63.3 
     11-29 69.0 44.1 34.5 45.8 60.0 
     30+ 52.2 24.6 26.1 33.3 37.5 
Charlson       

     No 84.8 55.8 61.3 53.5 66.4 
     Yes  54.4 33.1 40.2 34.8 46.8 
Table 1. Age and sex adjusted crude 2-year survival 

3.13 This information is readily available from existing data and hospital co-morbidity is a 
strong predictor of cancer patient survival, independent of age, for all the cancers 
investigated. Even the bed-Řŀȅǎ ƛƴŘŜȄΣ ŀƭǘƘƻǳƎƘ ŎǊǳŘŜΣ ŀǇǇŜŀǊǎ Ǌƻōǳǎǘ ŀƴŘ ŘƻŜǎƴΩǘ ǊŜƭȅ 

                                                            
8 See details at http://www.isdscotland.org/isd/files/SMR01%20Other%20Conditions%20-
%20coding%20guidance.doc 
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on coding. However, both of these methods do rely on this existence of linked 
information and fail to account for the severity of disease. 

3.14 The strongest marker of co-morbidity is bed-days in the six months preceding diagnosis, 
but this is not always easy to interpret. For diseases where clinical diagnosis may be 
difficult to achieve quickly, it may be important to exclude bed-days in the 6 months 
preceding the diagnosis; when this is done the impact of specific diseases gains 
ƛƳǇƻǊǘŀƴŎŜΦ ¢ƘŜ άōŜǎǘέ ƳŜŀǎǳǊŜ ƻŦ Ŏƻ-morbidity differed by cancer type, so any 
comprehensive hospital-based co-morbidity index will have to take into account both 
the impact of specific diseases and the accumulated effects of ill health. 

Discussion points  

3.15 The discussion following these presentations raised a number of issues including:  

3.16 The similarity between the co-morbidity data under discussion and the actuarial 
information regularly used by insurance companies. Could we learn from their 
ŜȄǇŜǊƛŜƴŎŜǎΚ 5Ǌ tƛŎŎƛǊƛƭƭƻΩs impression was that reinsurance groups have supported 
work in this area in the past but this is because they feel their methods could be 
improved and that they would like more clinical information. However, the fact that 
patients can routinely supply this information does highlight one way of gathering data. 

3.17 The importance of understanding co-morbidities extends beyond cancer and the need to 
link this work with other NHS initiatives was highlighted. Ms Harding was able to explain 
that a Clinical Advisory Panel will make recommendations on general and site specific 
measures and that NCIN will be involved in this process. 

3.18 Finally a problem was raised with using co-morbidity information to explain differences 
in treatment. Even very ill patients may still benefit from aggressive treatment, though 
by less than others ς the assumption that the optimal treatment changes due to co-
morbidities is not necessarily correct. Dr Piccirillo explained that his group have found 
exactly that effect in their own work. 

4. Current experience of the NCIN Site Specific Clinical Reference 
Groups 

4.1 To understand the current experience and requirements of the NCIN SSCRGs, the NCIN 
Clinical Lead, Dr Mick Peake, has carried out a simple survey of SSCRG Chairs. The results 
of this survey, shown in Table 2, summarise how co-morbidities impact treatment and 
outcomes, while Table 3 shows the sites of most relevance for various co-morbidities. Of 
particular interest is the wide variation in the importance of this information and how it 
may affect both treatment decisions and long term outcomes. 

 BBrreeaasstt 
CCoolloo-- 

rreeccttaall 
GGyynnaaee HHaaeemm HH&&NN LLuunngg SSaarrccoommaa SSkkiinn UUGGII TTYYAA 

PPSS   ± +++ + +++ + +++ ± ++ +++ ± 

CC--MM   ++ +++ ++ + ++ +++ + + +++ ± 

SSuurrggeerryy   + +++ + - ++ +++ + ± +++ ± 

CChheemmoo   ++ ++ ++ ++ ++ ++ + + ++ ± 

RRTT   ++ + + ± + ++ ± - ± ± 
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PPeerrii--oopp 

mmoorrttaalliittyy   
+ ++ + - + +++ + - +++ ± 

OOvveerraallll  

ssuurrvviivvaall   
+ ++ + + ++ + ± ± + ± 

LLaattee  

eeffffeeccttss   
+++ ++ + +++ + + + + + +++ 

TToooollss   ASA 
ASA 

Possum 

UK 

Gosoc 

ACE27 

ADL 

ACE 

27 

No 

(lung 
function) 

No No ASA No 

Table 2. Site-specific review of the importance of co-morbidity data 

4.2 To take the first of three contrasting examples, the median survival for a lung cancer 
patient is approximately six months and their median age 71. Of these patients, 
approximately 85% are smokers or ex-smokers and there is a high incidence of cardio-
respiratory illnesses. Major intrathoracic surgery is the best treatment option given the 
lung toxicity of radical radiotherapy and performance status is central to most treatment 
decisions. The issues of concern are selection for surgery, peri-operative mortality and 
post-operative quality of life. 

Co-morbidity Sites of most relevance Key Measures 

Cardiac  Lung, UGI, Colo-rectal, 

Head & Neck  

Echo, Exercise ECG, MUGA 
scan, Angiography  

Respiratory  Lung, UGI, Colo-rectal, 

Head & Neck  

Lung Function (FEV
1
, etc.) 

Exercise testing 

Quantitative perfusion scan  

Cerebro-vascular  Lung, UGI, Colo-rectal, 

Head & Neck  

 

Dementia  All     

Renal  All  Creatinine & clearance  

Hepatic  All  LFTs  

Weight /  nutrition  UGI, Head & Neck BMI, Serum albumin, 
weight loss 

Obesity  Gynae, UGI  BMI  

Previous 
surgery/RT/Chemo  

Gynae, Colo-rectal, urology, 

Head & Neck 

 

ΨCǊŀƛƭǘȅΩ  ?All (except children & TYAs)  Stair climb, Ψ¢Ǌŀȅ ǘŜǎǘΩ 

Subjective  

Table 3. Sites most impacted by selected co-morbidities 

4.3 For breast cancer, median survival is greater than 14 years, patients are generally 
ȅƻǳƴƎŜǊ ŀƴŘ ŀ ƳƻǊŜ ΨƴƻǊƳŀƭΩ ǊŀƴƎŜ ƻŦ Ŏƻ-morbidities is observed. The curative surgery is 
much less invasive and performance status is not often important in first line treatment. 
The major issues here are much more likely to be fitness for reconstructive surgery and 
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the long term effects of chemotherapy and radiotherapy treatments (for example 
cardiac toxicity and second cancers). 

4.4 Finally, for children, teenagers and young adults, co-morbidities are a much smaller 
problem affecting no more than 5% of individuals (mostly congenital defects, 
immunodeficiency, genetic syndromes and diabetes). Performance status is rarely 
important in determining treatment and the major concern is possible late effects of 
cancer treatments. 

4.5 Each of these and other sites has its own particular requirements. Any approach must 
address these as well as allowing for the differing ways in which co-morbidity 
information may be used: in selection for treatment; in risk adjusting outcomes; in 
predicting possible late effects of treatment and in contributing to our understanding of 
population-level survival / prognosis. 

5. Considering a generic co -morbidity tool  

5.1 During the day, delegates took part in two facilitated discussion sessions to consider a 
generic co-morbidity tool. The key themes from these discussions are outlined below. 

Workshop session one  

5.2 In this first session, groups were asked to discuss: 

¶ What are the weaknesses and strengths of the methodologies presented so far? 

¶ What other methodologies should be considered? 

¶ When and who should collect co-morbidity data? 

5.3 A distinction was drawn between real time collection of information (e.g. to inform 
clinical decision making) and post-hoc analysis of existing data (for monitoring of care 
quality and outcomes). The purpose for which data are to be used will affect the relative 
ǎǳƛǘŀōƛƭƛǘȅ ƻŦ ŘƛŦŦŜǊŜƴǘ ƳŜǘƘƻŘƻƭƻƎƛŜǎΦ CƻǊ ΨǊŜŀƭ ǘƛƳŜΩ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴΣ !/9-27 was 
considered clinically relevant, although there was some debate about the length of time 
required to collect the information.  For retrospective collection Charlson scoring was a 
possibility as were more basic measurements such as bed-days. Here, though, there was 
concern that simple inpatient bed-days might be inappropriate given the current focus 
on moving more treatment out of secondary care; a broader measure of care episodes 
might be necessary. 

5.4 Information from primary care was considered a promising alternative source of co-
morbidity information and several groups suggested ways in which these data might be 
obtained, including through the Quality and Outcomes Framework (QOF). Ideally, 
general practice data would be available electronically, both for use at Multi-Disciplinary 
Team (MDT) meetings and for inclusion in the NCDR9. Until this is achieved including 
standard information on co-morbidities in GP referral letters would avoid duplicate data 
collection and better inform treatment. Another suggested index was the American 
Society of Anesthesiologists (ASA) grade, which is regularly used in some surgical 
specialities. Finally, similar information might be obtained through a very simple set of 
lifestyle questions addressing weight loss, BMI, smoking and alcohol consumption. 

                                                            
9 Since this workshop it has been learned that the GP Extraction System currently under development by 
the NHS IC is likely to retrieve only anonymised data. 
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5.5 Patients might also contribute to data collection. In Newcastle, a short patient survey is 
used to streamline the collection of ACE-27 information10. Use of this survey reduces the 
clinician time taken to complete the ACE-27 assessment to five minutes and actively 
involves patients in the process. Whatever index or indices are finally adopted (there 
may be a case to use a combination of approaches) and however information is 
collected, there was consensus that the approach must be a standard nationally and, 
ideally, across all tumour types. There was a strong belief that collection should begin as 
soon as possible using the tools available, rather than waiting for a tool that meets every 
requirement to be developed. 

5.6 When the information is collected depends on how it will be used. Time at MDT 
meetings is valuable and any data collection here would need to be quick, simple and 
ideally supported by electronic data entry tools. If possible, information should be 
collected prior to the MDT meeting and made available to inform the discussions. 
Whether co-morbidity data are collected prospectively or calculated based on routine 
management data, clinical input is vital to ensure accuracy. However, this requires that 
appropriate incentives are in place (i.e. commissioners will need to be engaged) and that 
the importance of these data is communicated to clinicians. 

Workshop session two  

5.7 In the second session, the groups were asked to address: 

¶ What generic methodology would you pick based on the discussions so far? 

¶ What site specific modifications might be necessary (with a particular focus on the 
needs of children, teenagers and young adults)? 

¶ How would you communicate this work and the importance of co-morbidity 
information to the clinical community? 

5.8 Almost all of the co-morbidity indices discussed previously were favoured by one or 
more groups but the consensus was that we should be pragmatic in using existing 
methodologies, accepting that these may not be perfect. Once again the belief was that 
there is benefit in collecting some information now rather than waiting. ASA grading and 
ACE-27 were both suggested as clinically relevant and widely used. It was suggested that 
iŦ ǘƘŜǎŜ ǿŜǊŜ ǘƻƻ ŎƻƳǇƭŜȄ ǘƻ ŎƻƭƭŜŎǘ ǊƻǳǘƛƴŜƭȅ ǘƘŜƴ ŀ ǉǳŜǎǘƛƻƴ ŀǎ ǎƛƳǇƭŜ ŀǎ Ψƛǎ ŀƴȅ Ŏƻ-
ƳƻǊōƛŘƛǘȅ ǇǊŜǎŜƴǘΚΩ ƻǊ Ψǿŀǎ ǎǘŀƴŘŀǊŘ ǘǊŜŀǘƳŜƴǘ ŦƻƭƭƻǿŜŘ ŀƴŘΣ ƛŦ ƴƻǘΣ ǿƘȅΚΩ ƳƛƎƘǘ 
provide valǳŀōƭŜ ƛƴŦƻǊƳŀǘƛƻƴ όŀƭǘƘƻǳƎƘ ŘŜŦƛƴƛƴƎ ΨǎǘŀƴŘŀǊŘΩ ŦƻǊ ǘƘŜ ƭŀǘŜǊ ǉǳŜǎǘƛƻƴ might 
be difficult). However, experience with the National Lung Cancer Audit suggests that 
such high level questions are too subjective to have real value. 

5.9  GP data were again highlighted as a potentially valuable source. For retrospective 
analyses (which could be conducted immediately), Charlson scoring seemed favoured 
over the more basic methods such as bed-days. An underlying principle that information 
should only be recorded once was emphasised. 

5.10 A common theme was the need to future proof collection against changes in clinical 
practice. One way to ensure this is to collect and record underlying data on co-morbid 
conditions which can then be used to calculate scores using an index of choice, rather 
than (or as well as) collecting the score from a particular index. To fit with NCINΩǎ ƻǾŜǊŀƭƭ 
objectives, data should be collected once then shared. 

5.11 Most groups felt that some form of site specific modification would be useful but that 
this should take the form of adjustments or additions to a common instrument, rather 

                                                            
10 This survey is included as Appendix D 
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than using different indices altogether. The need for a specific focus on the 
requirements of children, teenagers and young adults was clear but the expectation was 
that this could also be a modification to an existing tool. b/LbΩǎ {{/wDǎ ǿŜǊŜ ŜȄǇŜŎǘŜŘ 
to play a key role in this process. Once again the consensus was to use what we have 
now rather than wait to develop a perfect methodology. 

5.12 A number of levers were suggested to communicate this work and embed it into routine 
practice. Key themes were: making data collection simple and easy as a part of standard 
clinical practice; demonstrating and then educating clinicians in the benefits of doing 
this; publishing and using data to drive up standards; and mandating collection then 
ǳǎƛƴƎ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ƭŜǾŜǊǎ ǘƻ ǿƛǘƘƘƻƭŘ ǇŀȅƳŜƴǘ ƛŦ ǘƘƛǎ ƛǎƴΩǘ ŘƻƴŜΦ An example of how 
change was achieved in the collection of staging data through education about its 
benefits was mentioned, as was the possibility of building an evidence base from the 
work of cardiologists and the experience of other countries. 

6. Next steps 

6.1 Di Riley closed the workshop by thanking all of the participants and making some brief 
comments on the next steps. The need to do something now, not wait for a perfect 
solution seems clear. Although there is value in analyses based on routine data such as 
HES, it also seems clear that we should try to embed collection of co-morbidity data into 
routine practice at the time of diagnosis. 

6.2 This information is relevant to clinical care and must be a part of everyday processes. 
There will not be lots of extra coders to implement this; therefore any solution will need 
to be simple, quick, easy and relevant. The focus on a generic tool with site specific 
additions is interesting although clearly further discussions will be required with some 
SSCRGs, in particular that covering children, teenagers and young adults. 

6.3 We now need to consider the results of the day, discuss this with various interested 
groups (the Cancer Programme Board, the UK Association of Cancer Registries Executive, 
the NCIN Clinical Chairs Forum and others) and develop an action plan. We will need to 
consider what we can pilot and where, what training will be required and where NCIN 
money will make the most difference. This will not be an instant change but this 
workshop is the first step to making the change happen. 
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Appendix A. List of participants  

The following individuals took part in the workshop:

Name Representing 

Alex Smith Haematology SSCRG 

Alison Roe NHS IC 

Alison Stone NCIN 

Anna Gavin NICR 

Bill Allum UGI 

Catherine Lagord WMCIU 

Charlotte 
Lambourn 

Brain& CNS SSCRG 

Chris Carrigan NCIN 

Ciaran Towens Macmillan 

Claire Beattie ECRIC 

David Forman NCIN 

Di Riley NCIN 

Diane Stockton ISD 

Dorina Kallogjeri Washington University 

Elizabeth Davies TCR 

Elspeth 
MacDonald 

Commissioning 

Eva Morris NYCRIS 

Hamish Ross Haematology SSCRG 

Henrik Moller TCR 

James Salt NHS IC 

James Thomas NYCRIS 

Jane Maher Macmillan 

Jane Whittome Jane Whittome 

Jason Smith Colorectal SSCRG 

Jay Piccirillo Washington University 

Jayne Harding Connecting for Health 

Jill Birch CTYA SSCRG 

Julia Verne Urology / Skin SSCRGs 

Julie Lees Brain & CNS SSCRG 

Julie Michalowski NHS IC 

Kellie Peters OCIU 

Name Representing 

Linda Dutton NCIN 

Martin Lee Breast SSCRG 

Maryska Janssen-
Heijnen 

Speaker 

Matthew Francis 
Sarcoma SSCRG / 
WMCIU 

Michael Chapman NCIN 

Mick Peake Speaker / NCIN 

Mike Mendall UGI SSCRG 

Mike Swart Anaesthetist 

Neil Hanchett Thames Cancer Registry 

Nicky Coombes NCIN 

Nicola Bell Lung SSCRG 

Paul Finan Colorectal SSCRG 

Paul Silcocks  Trent Cancer Registry 

Peter Collins Brain & CNS SSCRG 

Richard Wight Chair 

Rob Milroy Speaker 

Rob Turner Sarcoma SSCRG 

Robin Crawford Gynae SSCRG 

Roz Stanley NHS IC 

Ru Mcdonagh  Urology SSCRG 

Sean McPhail 
Urology SSCRG / 
SWPHO 

Sion Barnard Lung SSCRG 

Steve Dean NHS IC 

Steven Oliver NYCRIS 

Sue Forsey Chemotherapy 

Tony Moran CTYA SSCRG / NWCIS 

Tracey Parker DH /  NHS CfH 

Vinidh Paleri Head & Neck SSCRG 
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Appendix B.  List of abbreviations  

ACE-27 Adult Co-morbidity Evaluation-27 

ASA American Society of Anesthesiologists 

NHS CfH NHS Connecting for Heath 

COC Commission on Cancer 

CRS Cancer Reform Strategy 

ECR Eindhoven Cancer Registry 

HES Hospital Episode Statistics  

NHS IC NHS Information Centre 

ISB Information Standards Board 

KFI Kaplan-Feinstein Co-morbidity Index 

MDT Multi-Disciplinary Team  

NCIN National Cancer Intelligence Network 

NYCRIS Northern and Yorkshire Cancer Registry and Information Service 

SEER Surveillance, Epidemiology, and End Results 

SSCRG Site Specific Clinical Reference Group 

TCR Thames Cancer Registry 
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