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 Impact in the physicians’ choice/decision of 
chemotherapy usage and regimen for an individual 
patient 

 No-one agreed gold standard method of using and 
measuring co-morbidity and assessing fitness, and 
how this influences treatment 
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 August 2009 to August 2011 
 REC-approved research project (Brighton East REC09/H1107/60)  
 Approached all patients over ≥18 in Sussex Cancer Network who were to undergo 

a new course of chemotherapy in any setting 
 533 patients were invited to take part 
 Demographics 
 Cancer + chemotherapy data 
 Consent for access to hospital notes (HN) and Primary Physician Summaries (PPS) 

and in a proportion of patients, HES (Hospital Episode Statistics) data  
 Co-Morbidity 

◦ Charlson Co-Morbidity Index (CCI) 
◦ Adult Co-Morbidity Evaluation (ACE-27) 
◦ Coders 
 Physician (PHY) 
 Healthcare assistant (HCA) 

 Self-complete a fitness screening test (G8 score) and questionnaires regarding 
their functional status (VES-13 and performance status) 

Aims 
 Co-Morbidity 

◦ To compare the co-morbidity index scoring between physician and healthcare 
assistant by two methods from two sources 

◦ To compare Charlson Co-Morbidity Index Scoring between hospital notes and 
Hospital Episode Statistics data 

◦ Does poor co-morbidity predict severe chemotherapy toxicity 
 

 Functional Status/Fitness 
◦ Does G8/VES-13/WHO PS score predicts severe chemotherapy toxicity 

 
◦ Severe Chemotherapy Toxicity 

 Grade III/IV toxicity (CTCAE [Common Terminology Criteria for Adverse Events] 
Version 3.0 criteria) 

 Dose reduction 

 Unplanned hospitalization 
 Treatment discontinuation 

 Death within 30 days of treatment 
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Comparing scorers + sources 
 Two way contingency tables and measure agreement by 

Cohen’s kappa were used 
 Agreement would be regarded as 
◦ Good if kappa > 0.80   

◦ Substantial if 0.61 < kappa < 0.80 

◦ Moderate if 0.41 < kappa < 0.60 

◦ Fair if 0.21 < kappa < 0.4 

◦ Poor if kappa < 0.20 

 

Co-Morbidity score/Functional status and prediction 
of chemotherapy toxicity 

 Chi-Squared test 

 Each significant co-morbidity generates a score 

 More serious the co-morbidity, higher the score 

 Sum of the scores (0-37) 

 However very broad medical groupings 

 CCI Database – over 3150 separate entries 
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Co-morbidities Present Points 

Myocardial infarction 1 

Congestive cardiac failure 1 

Peripheral vascular disease 1 

Cerebrovascular disease 
(except hemiplegia) 

1 

Dementia 1 

Chronic obstructive 
pulmonary disease 

1 

Connective tissue disease 1 

Ulcers 1 

Mild liver disease 1 

Diabetes Mellitus (without 
end-organ damage) 

1 

Co-morbidities Present Points 

Diabetes Mellitus (with end-
organ damage) 

2 

Hemiplegia 2 

Moderate / Severe chronic 
renal failure 

  2 

Second malignancy (non 
metastatic) 

  2 

Leukaemia   2 

Lymphoma   2 

Moderate / Severe liver 
disease 

  3 

Second malignancy 
(metastatic) 

  6 

AIDS   6 

Total points (0-37)   …. 

 Broad medical groupings  

 Severity 

 Highest score is what is recorded (0-3) 

 Score a 2 in two separate systems, the score 
generated is 3 

 No database 
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Figure 1 - Age Range
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Figure 3 - Tumour Sites
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Figure 4 - Treatment Intent
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 533 patients approached 

 523/533 analysed - 10 excluded (consent/significant data missing) 

 465/523 (89%) sets of Hospital Notes (HN) and 323 (62%) Primary 
Physician Summaries (PPS) 

 320 (61%) HES records 

 Gold standard 

◦ 459/465 HN able to score CCI + ACE-27 

◦ 309 CCIPHYHN scored 0 (67%) 

◦ 230 ACEPHYHN scored 0 (50%) 

 For statistical significance, agreement was regarded as substantial if 0.61 < 
kappa < 0.80 and good if kappa > 0.80. 

 Compared scorers as well as sources 
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Agreement between PHY vs. HCA 

Figure 5 – CCI comparison scores 
between PHY + HCA from HN  

Kappa 0.51 (SE 0.19) 

Figure 6 - CCI comparison scores between 
PHY + HCA from PPS 

Kappa 0.42 (SE 0.22) 

Cohen’s Kappa agreement is regarded as 
 
•Good if Kappa > 0.80    Substantial if 0.61 < Kappa <0.80 
•Moderate if 0.41 < Kappa < 0.60   Fair if 0.21 < Kappa < 0.4 
•Poor if Kappa < 0.20  
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Figure 7 - ACE comparison scores 
between PHY + HCA from HN 

Kappa 0.397 (SE 0.034) 

Figure 8 - ACE comparison scores 
between PHY + HCA from PPS 

Kappa 0.153 (SE 0.041) 

Cohen’s Kappa agreement is regarded as 
 
•Good if Kappa > 0.80    Substantial if 0.61 < Kappa <0.80 
•Moderate if 0.41 < Kappa < 0.60   Fair if 0.21 < Kappa < 0.4 
•Poor if Kappa < 0.20  

Agreement between Sources 
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Figure 9 – CCI comparison scores 
between HN + PPS by PHY 

Kappa 0.6 (SE 0.22) 

Figure 10 – ACE-27 comparison scores 
between HN + PPS by PHY 

Kappa 0.57 (SE 0.04) 

Cohen’s Kappa agreement is regarded as 
 
•Good if Kappa > 0.80    Substantial if 0.61 < Kappa <0.80 
•Moderate if 0.41 < Kappa < 0.60   Fair if 0.21 < Kappa < 0.4 
•Poor if Kappa < 0.20  

Figure 11 – CCI comparison scores 
between HN + PPS by HCA 

Kappa 0.4 (SE 0.24) 

Figure 12 – ACE-27 comparison scores 
between HN + PPS by HCA 

Kappa 0.45 (SE 0.04) 

Cohen’s Kappa agreement is regarded as 
 
•Good if Kappa > 0.80    Substantial if 0.61 < Kappa <0.80 
•Moderate if 0.41 < Kappa < 0.60   Fair if 0.21 < Kappa < 0.4 
•Poor if Kappa < 0.20  
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 Data sent for years 1997 – 2012 - sent as inpatient + outpatient data in 
Notepad form (25 folders) 

 Largest folder had 953 separate episodes 

 Identifiable data was only NHS Number/Episodes defined as in ICD-10 
code 

 Format into Excel + search each NHS Number in all Excel folders 

 Copy + paste all ICD codes found with each NHS number 

 Compare each ICD code with a possible linked CCI score in the HES/CCI 
database (over 1800 entries) 

 Only record the episodes before the cancer event 

 The above process for one NHS Number would take about 15 -20 minutes 

 Northern and Yorkshire Cancer Registry and Information Service – James 
Thomas  

Kappa 0.56 (SE 0.05) 

Figure 11 – CCI comparison scores between 
HES + HN by PHY 
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 Hospital Notes 
◦ Very good source availability but more time taken to score 

 Primary Physician Summaries 
◦ Misinterpretation of the data sent + less in number compared to hospital notes 

◦ Appeared to be a reliable source 

 Hospital Episode Statistics 

◦ Time taken to generate the scores was of immense proportions 

◦ Reasonable comparative source of scoring 

 Health Care Assistant could provide a more economical and time saving 
process 

◦ Comparison between the two coders was not even substantial 

 Co-morbidity scoring even by a physician has also subjective connotations 
and differing interpretations 

 449/523 patients presence/absence of severe 
chemotherapy toxicity recorded (86%) 

 405/449 had presence/absence of severe 
chemotherapy toxicity recorded with co-morbidity 
scores (90%) 

 

 Poor co-morbidity 
◦ CCI Score ≥2 

◦ ACE-27 Score ≥2 
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Severe 
chemotherapy 

toxicity 
 

Yes 

 
 
 
 

No 

 
 
 
 

Total 

CCI score 
 

O or 1 
2 

Total 

 
 

217 
35 

252 

 
 

131 
22 

153 

 
 

348 
57 

405 

Severe 
chemotherapy 

toxicity 
 

Yes 

 
 
 
 

No 

 
 
 
 

Total 

ACE-27 score 
 

O or 1 
2 

Total 

 
 

210 
41 

251 

 
 

128 
26 

153 

 
 

338 
67 

405 

Table 1 
Cross-tabulation CCI score (0-1 vs. ≥2) 

and severe chemotherapy toxicity 

Table 2 
Cross-tabulation ACE-27 score (0-1 vs.≥ 

2) and severe chemotherapy toxicity 

2 =0.19, p =0.891 2 =0.30, p =0.863 

 G8, VES-13 and PS scores 

 Self assessment of functional status by patients is perceived 
to be the ideal method of obtaining the scores, as especially 
oncologists tend to use performance status as the gold 
standard 

 Generated immediately or within a couple of minutes 
following a oncologist-patient consultation 

 448/449 had full data (presence/absence of severe 
chemotherapy toxicity and functional scores) 
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 G8 score is a measure of functional status, nutrition and symptomology 

 G8 scores of ≤14 has been shown to be predictive of failing a 
comprehensive geriatric assessment 

 

 
Table 3 

Toxicity Present {%} Absent {%} Total 

G8 score 0-14 113 {66%} 56 {34%} 171 

>14 167 {60%} 110 {40%} 277 

282 166 448 

2 =2.198, p =0.138 

 Functional capacity 

 Covers age, self-rated health, limitations in physical function and 
functional disabilities 

 Score >3 is predictive of death and functional decline in older patients 

 
Table 4 

Toxicity Present {%} Absent {%} Total 

VES-13 Score >3 88 {73%} 33 {37%} 121 

≤3 194 {59%} 133 {41%} 327 

282 166 448 

2 =6.799, p =0.009 
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 Universally accepted method of assessing fitness 

 Subjective - “30 seconds” 

 Performance Status “1-2” 

 
 

Table 5 

Toxicity Present {%} Absent {%} Total 

PS Score ≥2 81 {69%} 36 {31%} 117 

0-1 201 {61%} 130 {39%) 331 

282 166 448 

2 =2.681, p=0.102 

 Role of co-morbidity in fitness assessment 

 No one gold standard, widely accepted tool 
◦ Time taken to score 

◦ No one accepted source 

◦ No one accepted coder  

 Co-morbidity scoring does not appear to predict significant 
chemotherapy toxicity 

 Functional status to supersede performance status as a more 
objective way of predicting how well a patient may tolerate 
treatment? 
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