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Prevalence estimatesPrevalence estimates
Prevalence cost estimates may be more useful for Prevalence cost estimates may be more useful for 
planning expendituresplanning expenditures

1.1. Interested in the overall burden of disease during a Interested in the overall burden of disease during a 
particular time periodparticular time period

2.2. Relevant to the payerRelevant to the payer

Not as useful for policy decisions about controlling Not as useful for policy decisions about controlling 
costs or about planning interventionscosts or about planning interventions

1.1. Heterogeneous population of newly diagnosed cases Heterogeneous population of newly diagnosed cases 
mixed with longmixed with long--term survivorsterm survivors

2.2. Needs for care are very differentNeeds for care are very different



Incidence estimatesIncidence estimates
May be more useful for measuring cost May be more useful for measuring cost 
effectiveness of screening strategies,effectiveness of screening strategies,
preventive interventions, treatment benefitspreventive interventions, treatment benefits

1.1. Focus on the individual or groups of individuals with Focus on the individual or groups of individuals with 
similar characteristicssimilar characteristics

2.2. Both mean costs and variability in costs are importantBoth mean costs and variability in costs are important
3.3. Allows for segmentation of the disease processAllows for segmentation of the disease process 

(e.g. diagnosis, initial treatment, continuing care, (e.g. diagnosis, initial treatment, continuing care, 
terminal care)terminal care)

4.4. Compatibility with cancer registry dataCompatibility with cancer registry data



Relative versus Absolute Cost AnalysisRelative versus Absolute Cost Analysis

Relative cost comparisons (e.g. percent Relative cost comparisons (e.g. percent 
changes in cost over time)changes in cost over time)

Useful for measuring effectiveness of screening Useful for measuring effectiveness of screening 
strategies, preventive interventions, treatment strategies, preventive interventions, treatment 
benefitsbenefits

1.1. Ratios are not as susceptible to temporal trendsRatios are not as susceptible to temporal trends
2.2. May mask small absolute differences with large ratios May mask small absolute differences with large ratios 

and viceand vice--versaversa
3.3. Denominator dependent (assumption of comparable Denominator dependent (assumption of comparable 

denominators)denominators)
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Relative or Absolute Cost AnalysisRelative or Absolute Cost Analysis

Absolute cost comparisons Absolute cost comparisons 
(e.g. costs of treatment)(e.g. costs of treatment)

Useful for measuring actual observed or expected Useful for measuring actual observed or expected 
costs of screening strategies, preventive costs of screening strategies, preventive 
interventions, treatment benefitsinterventions, treatment benefits

1.1. More sensitive to data sources (e.g. single cohort)More sensitive to data sources (e.g. single cohort)
2.2. Out of date as soon as publishedOut of date as soon as published
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Approximate monthly costs of cancer biologic drugs, from 
company and media sources

Drug Cancer Cost / month
Avastin (bevacizumab) Colorectal $4,400

Non–small-cell lung $8,800

Erbitux (cetuximab) Colorectal $10,000

Herceptin (trastuzumab) Breast $3,000
Tarceva (erlotinib) Non–small-cell lung $2,600

Thalidomid (thalidomide) Multiple myeloma $2,000

Tykerb (lapatinib) Breast $2,900
Vectibix (panitumumab) Colorectal $8,000

McNeil C, “Sticker shock sharpens focus on biologics”, JNCI, June 20, 2007



Attributable CostsAttributable Costs

Costs of cancer related care Costs of cancer related care 
(attributable costs)(attributable costs)
Medical costs of having cancer at the patient Medical costs of having cancer at the patient 
level (net costs)level (net costs)

Patients with cancerPatients with cancer
1.1. Have direct care related to their cancerHave direct care related to their cancer
2.2. May have less nonMay have less non--cancer care due to comorbidity of cancer care due to comorbidity of 

cancercancer

Net cost = Cancer patient total medical costs Net cost = Cancer patient total medical costs ––
matched nonmatched non--cancer patient total medical care cancer patient total medical care 
costs costs 
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Phases of CarePhases of Care

Initial, Continuing, and Terminal CareInitial, Continuing, and Terminal Care
Useful for conceptualizing the costs of care Useful for conceptualizing the costs of care 

1.1. Initial costs (6Initial costs (6--12 months post12 months post--diagnosis) diagnosis) 
(surgery; chemotherapy)(surgery; chemotherapy)

2.2. Continuing care (variable duration)Continuing care (variable duration)
3.3. Terminal care ( only applies to those that die )Terminal care ( only applies to those that die )

Distinction between initial and continuing care Distinction between initial and continuing care 
may become blurred may become blurred 

1.1. Hormone therapy for breast cancer (5 years)Hormone therapy for breast cancer (5 years)
2.2. Biologic agents may be given for very long durationsBiologic agents may be given for very long durations



Statistical ModelsStatistical Models

Linear models for phase mean costsLinear models for phase mean costs
Summed over time periods within phase Summed over time periods within phase 

1.1. Account for correlation within person over time within Account for correlation within person over time within 
a phasea phase

2.2. Can get an estimate with standard errors Can get an estimate with standard errors 

Survival models for total costsSurvival models for total costs
1.1. Lin, Feuer, Lin, Feuer, EtzioniEtzioni, and Wax (, and Wax (BiomtricsBiomtrics, 1997), 1997)
2.2. Zhao, Bang, Wang, and Pfeifer (Stat in Med, 2007)Zhao, Bang, Wang, and Pfeifer (Stat in Med, 2007)



ZhaoZhao--TianTian (Biometrics, 2001) estimator(Biometrics, 2001) estimator

Recast by Pfeifer and Bang (2005)Recast by Pfeifer and Bang (2005)

Includes standard errors so comparison of Includes standard errors so comparison of 
two or more treatments are possibletwo or more treatments are possible
Could be extended to include covariate Could be extended to include covariate 
adjustersadjusters
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SummarySummary
Extensive development of methods to assess Extensive development of methods to assess 
prevalence and incidence costsprevalence and incidence costs
Costs of Costs of ““usual careusual care”” can be considered using net can be considered using net 
costs (indirect method compared to the direct costs (indirect method compared to the direct 
method for attributable costs)method for attributable costs)
Models of phases of care have been useful in the Models of phases of care have been useful in the 
pastpast
Comprehensive total costs models with measures of Comprehensive total costs models with measures of 
variability and adjustment for potential confounders variability and adjustment for potential confounders 
are the way forwardare the way forward
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