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Why do we care? 

 
Comorbidity: 

• is common among cancer patients. 

• has a major impact on patients. 

• has a major impact on health services. 

• Is an important driver of inequities. 

• the effects of comorbidities are 
modifiable. 

 



Talk in three parts 
1. Background 

– Cancer and comorbidity 

2. Recent research findings 

3. Implications and ways forward 



How does cancer interact with 
comorbidity 

 

• How does comorbidity impact on: 

– Treatment for cancer? 

– Outcomes from cancer? 

– Inequalities in outcomes from 
cancer? 

 



How does comorbidity impact on 
treatment? 

 

Those with comorbidity are less likely 
to receive curative treatment for 

cancer than those without. 



Impact on treatment 
 

• Why? 

– Concern by clinician that treatment may be 
less effective among those with 
comorbidity 

– Concern by clinician or patient that 
comorbidity will increase toxicity of 
treatment. 

– Life expectancy is insufficient to justify 
treatment 

– Patient more likely to decline treatment 



Impact on treatment 
 

– 190 patients with stage III colon cancer  

– Those with comorbidity were considerably 
less likely to receive chemotherapy 
• 84% without comorbidity (Charlson comorbidity 

score=0) cf 

• 19% with comorbidity (Charlson comorbidity 
score of 3+)  

– Among those with highest comorbidity 
there was around a 60% reduction in excess 
risk of death if offered chemotherapy.   

Sarfati D, Hill S et al. The effect of comorbidity on the use of adjuvant chemotherapy and 

survival from colon cancer: a retrospective cohort study. BMC: Cancer. 2009: 9; 16. 



What a clinician needs to know… 

• Is treating my patient going to cause 
more harm than good? 



Benefits and harms of treatment 

• Studies generally show that those with 
comorbidity who are treated do better 
than those who are not treated. 

• Best evidence is from RCTs or 
observational studies that use special 
methods to ‘mimic’ RCTs (e.g. 
propensity scores) 



Impact on outcomes 

• Comorbidity has been found to have an 
adverse impact on survival in every 
cancer site investigated. 

• Quality of life 

• Costs of care 

• Complexity of care 

• Impact of cancer on comorbidity 
outcomes 

 



Not all good news… (inequities) 

Soeberg M, Blakely T, 

Sarfati D et al (2012). 

Cancer Trends: Trends 

in Survival by Ethnic 

and Socioeconomic 

Group, New Zealand 

1991–2004. Wellington: 

University of Otago and 

Ministry of Health. 



Ethnic inequities in colon cancer survival 
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Comorbidity and 
treatment/health service 
factors each accounted 
for a third of the survival 
difference. 

Hill S, Sarfati D et al. Cancer.  2010: 116; 3205-14.  



Why does comorbidity affect 
survival? 

– Direct effect 

– Indirect effect because of reduced 
cancer treatment 

– Effect of comorbidity on cancer 
progression  

• Recurrence more likely in those with 
diabetes even in context of RCT  
(Meyerhardt et al 2003) 

 



Cancer, Comorbidity and 
Care (C3) projects 



Improving cancer survival; and Reducing  
inequalities between Māori and non-Māori 

 



The ‘C3’ Studies:  
Cancer, Comorbidity and Care 

Cancer Registry 
(n=14,096) 

Hospitalisation 
and other 
Databases 

Mortality 
Database 

Notes Review 
(Upper GI & Rectal, 

n=718) 

Survival 

MoH National Health Board 

Study Cohort 

Ethnicity 

Demographics 

Tumour 
Comorbidity 

Health Care 



Measuring Comorbidity 

1. No gold standard exists. 

2. Measure depends on: 
1. Specificity vs generalisability requirements 

2. Data availability 

3. Resource availability 

4. Study questions 

3. Recommendations: 
1. Administrative data (large populations) 

2. Inclusive of conditions 

3. More than one data source 

 



The C3 Index: 

is a cancer-specific compilation of comorbid 
conditions, weighted according to their 

association with non-cancer death. 

(font sizes  = condition weights) Sarfati, Gurney, et al. J Clin Epi. 2013 



Two approaches to measuring comorbidity in cancer populations 

Hospitalisation data 
for 5 years prior to 

diagnosis 

Identification of all important 
concurrent conditions that were 

likely to have an impact on 
function or length of life 

n=50 conditions 

Pharmaceutical data 
in year* prior to 

diagnosis 

*excl 3 months 
immediately 
prior 

n=19 conditions 

C3 Index PBCI 

Identification of all important 
concurrent conditions that were 

likely to have an impact on 
function or length of life 

Sarfati D, Gurney J, Stanley J, et al  J 
Clin Epidemiol 2014; 67(5): 586-95. 

 

Sarfati D, Gurney J, Stanley J, et al  
Medical Care; 2014; 52(7): 586-93. 

 



 

Comorbidity is highly prevalent among 
cancer patients… 

…but prevalence varies by cancer type. 
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Sarfati, Gurney, et al. (2013). Asia-Pac J Clin Oncol. 



 

Māori cancer patients tend to have a 
greater comorbidity burden. 
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A high comorbidity burden increases 
likelihood of mortality… 

…but the extent of this varies by cancer. 
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Adjusted* All-Cause Excess Mortality (%) 
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Upper GI – Stage I-III Surgery 

Adjusted* 
Odds Ratio: 

0.50  
(0.24-1.02) 

*For age, sex, site, ethnicity, deprivation 

http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=TPWTOWZhBbm9FM&tbnid=_E5fDQtmVbT8kM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Operating_theater&ei=QqdEUuu5AYPykQXlr4HwBQ&bvm=bv.53217764,d.dGI&psig=AFQjCNGYc-5gmjnUNYLQHPey-t7Xn9nW9Q&ust=1380317359493387


What is happening? 
• Improving our evidence base 

– Propensity score analysis of CRC patients to assess impact of specific 
conditions on treatment and outcomes 

• ‘De-siloing’ cancer care 
– Feasibility study to assess  active identification and treatment of 

comorbidity in acute cancer setting 

• Developing novel models of care 
– Pilot study of incorporating the Flinders model into acute cancer setting 

• Skill development for clinicians 
– Development of clinical tools e.g. polypharmacy, life expectancy 

calculators 

• Building research collaborations 
– NHMRC funded CoRE: Discovering Indigenous Strategies to improve 

Cancer Outcomes Via Engagement, Research Translation and Training 
(DISCOVER-TT); led from Queensland Institute of Medical Research. 

– Proposed CoRE on cancer and comorbidity led from Flinders University 
under consideration. 

– Across NZ collaborations developing for C3 ‘programme’ of work. 
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