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+ 
Learning Objectives 

 Review concepts including: 
 Need for economic evaluations 

 Cost effectiveness analysis 

 Cost utility analysis 

 Cost minimization analysis 

 Incremental cost effectiveness ratio (ICER) 

 

 Review criteria for inclusion of economic analysis alongside clinical 
trials 

 



+ 
Why do we need Economic 
Evaluations? 

 



+ 
Drug Spending in Canada 

 Drug spending estimated at $30 billion in 2008 
 $900 per year per Canadian 
 Prescription drugs estimated to account for 84% of total drug 

spending in 2008 
 Amongst OECD countries, Canada has second-highest level of 

total per capita drug spending (including prescribed and non-
prescribed drugs) 

 United States (2006) has the highest level of per capita 
spending on drugs ($1,015),  Canada ($770),   Belgium ($703) 

 
 



+ 
Economics and Cancer 

 Cancer is growing problem – estimated cost of cancer care in US 
>$210 billion USD     Meropol & Schulman, J Clin Oncol 2007;25(2):180-186  

 New treatments that improve outcome should be adopted 

 But with limited resources, economic constraints factor into resource 
allocation, in order to maximize population health 

 3 pillars of FDA approval of novel interventions: 
 Safety; Mechanism of action; Clinical efficacy 

 4th pillar - cost-effectiveness? 

 Cost effectiveness – expression of an intervention’s cost in relation to 
its benefit 

 

 



+ NDFP Annual Expenditures and 
Cases 

0

5,000

10,000

15,000

20,000

25,000

FY 19
97/9

8

FY 19
98/9

9

FY 19
99/0

0

FY 20
00/0

1

FY 20
01/0

2

FY 20
02/0

3

FY 20
03/0

4

FY 20
04/0

5

FY 20
05/0

6
$0

$20,000,000

$40,000,000

$60,000,000

$80,000,000

$100,000,000

$120,000,000

New  Cases Treated Cases Expenditures



BCCA: Projected Growth in Provincial Drug Costs  
($ Millions) 
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+ Total Health Expenditure 

From 1975-1991 average growth rate was 3.8%. Flattened growth 
in mid 1990s followed by strong growth since 1997 



+ 
Cost of Health Care and Life 
Expectancy 
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+ The Burden of the Disease will Increase 

 Age 

 Diseases 

 Medications 

 Home care 

 Hospitals 

 Devices/Technologies 

 Screening 

 

 Need for “value for $” (hence Economic 
Analyses) 



+ 
Decision Making 

 Efficacy 

 Safety  

 Cost-effectiveness 



+ Committee on Economic 
Analysis 
Formerly,  Working Group on Economic Analysis 



+ 
Mission 

 Provide methodologic expertise and guidance to NCIC-CTG 
with respect to economic evaluations  

 Contribute to national and international knowledge of 
economic evaluations in oncology 



+ 
Goal 

 Conduct economic evaluations based on NCIC-CTG trials 

 Conduct methodologic studies using NCIC-CTG trial data 



+ 
Membership List 

 Co-Chairs – 1 economist, 1 oncologist 

 Membership consists of  
 Disease site liaisons 

 Economists  

 Pharmacists 

 Administrator 



+ 

We are the only cooperative 
group with an economic analysis 
group! 



+ 
CEA Liaisons 

 In order to embed economic evaluations into NCIC CTG 
trials, need to increase profile of CEA members at level of 
disease site groups 

 

 



+ 

 Leadership role in economic evaluation of 
oncology trials 

 Liaise with payers and decision makers 

Active in targeting novel and expensive treatments 

Active in targeting non-drug studies 

 Targeted economics 

 Increase disease site participation 

Capacity Building Grants 

 

 



+ 
Components of EA 

 Outcomes 

 Costs 

 Quality of Life 

 



+ 
Outcomes in a Clinical Trial 

• Clinical Outcomes 
– OS, PFS, Tumour response 

– Adverse Events 

• Others 
– Genotyping 

– “Patient Reported Outcomes” 

– Quality of Life 

– Resource Utilization 

– Health Preference 

– Economic outcomes 

– Complications 

 

 



+ CEA Criteria for Determining if a Clinical 
Trial is Appropriate for an Economic 
Evaluation 
 New intervention anticipated to have only a modest therapeutic benefit in a potentially large patient 

population 

 

 Therapy potentially very costly 

 

 High degree of uncertainty about economic impact of treatment 

 

 Economic evaluation may yield important information in determining routine practice (e.g. equivalence trial) 

 

 Economic data will assist future economic evaluations 

 

 For intergroup trials, suitable number of Canadian patients (100) 

Evans et al Chronic Dis Prev 2003 



+ 
Incremental Cost Effectiveness Ratio  

 ICER relates benefits of an intervention to its cost 

 

 Incremental cost of Treatment A over B/ 

   Incremental benefit of Treatment A over B 

 

 E.g. Cost of Treatment A $10,000; B $8,000 and improves survival by 
1 year, quality-adjusted survival 0.8 years 

 ICER – $2,000/LYG; $2,500/QALY  



+ 
Components of EA 

 Select type of analysis (CUA, CEA, CMA) 

 Perspective – Societal; Payer (government), Patient 

 Prospective or Retrospective Data Collection 

 Resources and Costs – direct and indirect medical, lost productivity 

 Time Horizon – lifetime; duration of clinical trial 
 What about after trial? Adjuvant – late effects, relapse and treatment 

 Outcomes – OS in Phase III trial; (what about PFS in phase II?) 
 How do you value OS with cancer vs. cancer-free? Utilities, QALY 
 What about value of PFS, RR? Time with toxicity? 
 What comparator(s) should be used? 

 Discounting – used for valuation of future costs, benefits 

 Uncertainty – 95% confidence intervals, sensitivity analyses 

 



+ 
Quality Adjusted Life Year (QALY) 

 Integrates mortality and morbidity 

 QALY= duration of health state * utility score during that health state 

 1 year with disease = fraction of a healthy year 

 Considers impact on quality of life 

 Considers impact of toxicity 



Health Preference (Utility) 
 Measure of health preference 
 1-perfect health 

 0-death 

 Average Canadian 0.92-0.96 

 Changes according to disease state 

 Standardized tools available to measure 
 Direct-Time Trade Off, Standard Gamble 

 Indirect-HUI, EQ5D, VAS 



+ 
Types of Economic Evaluation 

 Cost-effectiveness analysis (CEA) – outcome measured units, e.g. life-years gained or 
clinical event avoided; sometimes used to refer to all economic evaluations  

 

 Cost-utility analysis (CUA) – outcome measured in terms of health-related preference 
or value,  e.g. quality-adjusted life-years (QALYs) 
 

 Cost-benefit analysis (CBA) –  values net benefits and opportunity costs in monetary 
terms  
 

 Cost-consequence analysis (CCA) – costs and outcomes are listed separately in a 
disaggregated format, (no ICER)  
 

 Cost-minimization analysis (CMA) – Outcomes of intervention & alternatives are 
considered equivalent; alternative with lowest cost is selected 

 



+ 
Adopting a New Technology 

New 
intervention 

less 
effective, 

more costly  

New 
intervention 

more 
effective, 

more costly 

New 
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less 
effective, 
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New 
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more 
effective, 
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QALYs 
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QALYs 

Cost 

✗ 

✗ ✓ 

? 

Laupacis et al. CMAJ 1992;146(4):473-81  



+ 
Thresholds for Adopting Technology 

New 
intervention 

less 
effective, 

more costly  

New 
intervention 

more 
effective, 

more costly 

New 
intervention 

less 
effective, 

less costly 

New 
intervention 

more 
effective, 

less costly 

QALYs 

Cost 

QALYs 

Cost 

Weak CE 
>$100K/QALY 

Moderate CE 
$20-100K/QALY 

 High CE 
<$20 K/QALY 

$50K 
USD/QALY 
(1973) 
Hemodialysis 

Laupacis et al. CMAJ 1992;146(4):473-81  



+ 
Grades of recommendation for the adoption 
of new technologies 

$20,000/QALY 

$20,000/QALY 
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+ 
League Table of Values 

 bone marrow transplant    $220,000 

 inpatient hemodialysis   $  54,000 

 neonatal ICU     $  30,900 

 automobile airbags    $  20,000 

 treatment of mild hypertension  $  19,100 

 treatment of severe hypertension  $    9,400 

 bypass surgery for left main  $    4,200 

 mandatory smoke detectors      $    1,300                    

INTERVENTION COST/LY gained 



+ 
Some Results from NCIC CTG trials 

 



+ 
BR.10 

 Adjuvant Chemotherapy in NSCLC 
 vinorelbine/cisplatin x 4 months vs. observation 

 HR OS 0.69 (p 0.04); 5y OS 69% v 54; 21m MST 

 ICER $7,200/LYG (similar QALY) Ng et al. J Clin Oncol 2007 

 

 

 

 

 



+ 
BR.21 

 Palliative Erlotinib in NSCLC  
 HR OS 0.70 (p<0.001); 1y OS 31%v.21%; QoL  

 ICER $96,000/LYG 

 Never smokers $39,500/LYG 

 EGFR FISH+ $33,350/LYG           Bradbury et al J Clin Oncol 2008 

 



+ 



+ 



+ 
Characteristic Number ICER  

Gender 

 Female 

 Male 

 

256 

475 

 

$ 120,671.00 

$   96,600.71 

Histology 

 Adenocarcinoma 

 Non-adenocarcinoma 

 

365 

366 

 

$   75,058.59 

$ 239,978.38 

Smoking Status 

 Never Smoker 

 Smoker (past/present) 

 

146 

545 

 

$   39,486.54 

$ 504,910.80 

Ethnicity 

 Asian 

 Other 

 

91 

640 

 

$   83,181.17 

$ 109,380.43 

Number of Prior Chemotherapy Regimens 

  1 

    

 

364 

 

 

$   67,843.85 

  

ICER of Subgroups based on clinical predictors of 
outcome 



+ ICER of Sub-groups Based on Molecular Predictors 
of Outcome 

Characteristic Number ICER 

EGFR Protein Expression 

 Positive 

 Negative 

 

184 

141 

 

$   63,804.68 

$ 469,002.59  
EGFR gene mutation 

 Exon 19 deletion and/or exon 21  
  L858R mutation  
 Wildtype 

 

  34 

 

170 

 

$  138,168.32 

 

$    87,993.71 
KRAS gene mutation 

 Mutated 

 Wildtype 

 

  30 

176 

 

BSC dominant 

 $    76,657.28  
EGFR gene amplification  

 Amplified 

   

 

  61 

   

 

$   33,353.01  

  



+ 
CO.17 

 OS of cetuximab + BSC vs. BSC was significantly longer  

 The trial demonstrated a significant survival advantage in the cetuximab arm, 
with an improved median overall survival of 6.1 months vs. 4.6 months in 
the BSC group (HR 0.77, p<0.005) in patients with advanced colon cancer and 
patients intolerant to or progressing on prior irinotecan- and oxaliplatin-
based regimens.  

 KRAS wild type cohort had greater overall survival than the total 
population 

 In KRAS wildtype patients, the trial demonstrated a significant survival 
advantage in the cetuximab arm, with an improved median overall survival of 
9.5 months vs. 4.8 months in the BSC group (HR 0.55, p<0.005) in patients 
with advanced colon cancer and patients intolerant to or progressing on 
prior irinotecan- and oxaliplatin-based regimens.  

 

 



+ 



+ 



Results 

Population ICER ICUR 

Total Study Cohort $200,000/LYG $300,000/QALY 

KRAS wildtype 
Cohort 

$120,000/LYG $187,000/QALY 





+ 
Issues 

 Ranking of importance of information 

 Compliance with the completion of the “Other” 

 Cost of embedding economic parameters 
 Time horizon/extrapolation 

 Compliance with completion 

 Workload 

 Electronic Data Collection 

 Methods of collection 
 Prospective / retrospective 

 



+ 
Economic Analyses in Clinical Trials 

 Important addition to strengthen, complement results of ongoing 
clinical trials 

 

 Helps clinicians, patients and policy-makers interpret value of novel 
interventions 

 

 Timely economic evaluation of CTG interventions may facilitate uptake 
of novel therapies 

 



+ 
Final Lessons 

 There will be opportunities to reduce costs (e.g., an 
inexpensive blood test can replace the need for repeated 
endomyocardial biopsy), but there may be MORE 
opportunities to increase costs. 

 The key issue will be considering the increased costs in 
relation to the increased benefit. 

 Other “soft” factors (e.g., Social, Legal, Ethical & Equitable, 
Environmental, Political) will be important to consider. 

 

  



+ 
Learnings 

 Resources 

 Different areas of oncology 

 Health preference (longitudinal) 

 Sample size 



+ 
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