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PHS R d iPHS R d iPHS RecommendationsPHS Recommendations

MR G ld JE Si l LB R ll MCMR G ld JE Si l LB R ll MCMR Gold, JE Siegel, LB Russell, MC MR Gold, JE Siegel, LB Russell, MC 
Weinstein (1996)  Weinstein (1996)  CostCost--Effectiveness in Effectiveness in 
Health and MedicineHealth and Medicine Oxford University Oxford University 
Press.  Especially Appendix A (pp Press.  Especially Appendix A (pp p y pp (ppp y pp (pp
304:311)304:311)
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PHS R d i JAMA SPHS R d i JAMA SPHS Recommendations, JAMA SummaryPHS Recommendations, JAMA Summary

Russell LB et al The Role of CostRussell LB et al The Role of CostRussell LB, et al.  The Role of CostRussell LB, et al.  The Role of Cost--
effectiveness Analysis in Health and Medicine.  effectiveness Analysis in Health and Medicine.  
JAMA. 1996:276:1172JAMA. 1996:276:1172--1177.1177.

Weinstein MC, et Al.  Recommendations of the Weinstein MC, et Al.  Recommendations of the 
Panel on CostPanel on Cost--Effectiveness in Health and Effectiveness in Health and 
Medicine.  JAMA. 1996;276:1253Medicine.  JAMA. 1996;276:1253--1258.1258.

Siegel JE, et al.  Recommendations for Siegel JE, et al.  Recommendations for gg
Reporting CostReporting Cost--effectiveness Analysis.  effectiveness Analysis.  
JAMA. 1996;276:1339JAMA. 1996;276:1339--1341.1341.
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What is the “Reference Case”What is the “Reference Case”

A t d d t f th d d tiA t d d t f th d d tiA standard set of methods and assumptions A standard set of methods and assumptions 
to serves as a point of comparison across to serves as a point of comparison across 
studiesstudies
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Why Do We Need a Reference Case?Why Do We Need a Reference Case?

There are many different assumptions, methods, There are many different assumptions, methods, 
and perspectives that can affect the outcomesand perspectives that can affect the outcomesand perspectives that can affect the outcomes and perspectives that can affect the outcomes 
of a costof a cost--effectiveness analysis.  effectiveness analysis.  

Without standardization, it would not always be Without standardization, it would not always be 
possible to compare the results across studies.possible to compare the results across studies.

Standardization greatly increases the policy Standardization greatly increases the policy 
value of Cvalue of C--E analysis.E analysis.
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value of Cvalue of C E analysis.E analysis.



PHS R d i SPHS R d i SPHS Recommendations: SummaryPHS Recommendations: Summary

Ad i f iAd i f iAdopt perspective of societyAdopt perspective of society
Measure all costsMeasure all costs

–– direct cost of interventiondirect cost of intervention
all health care expendituresall health care expenditures–– all health care expendituresall health care expenditures

–– patient incurred cost patient incurred cost 
Express outcomes as QualityExpress outcomes as Quality--Adjusted Life Adjusted Life 

Years (QALY)Years (QALY)
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PHS Recommendations:PHS Recommendations:PHS Recommendations: PHS Recommendations: 
Summary (continued)Summary (continued)

All h l h ff i h d i f hAll h l h ff i h d i f hAll health effects in the denominator of the All health effects in the denominator of the 
C/E ratioC/E ratio

The numerator of the C/E ratio captures all The numerator of the C/E ratio captures all 
changes in resource consumptionchanges in resource consumptionchanges in resource consumption changes in resource consumption 
associated with the interventionassociated with the intervention
i d 3% li d 3% lDiscount costs and outcomes at 3% annual Discount costs and outcomes at 3% annual 
raterate
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PHS Recommendations:PHS Recommendations:PHS Recommendations: PHS Recommendations: 
Summary (continued)Summary (continued)

M d l h ff f i iM d l h ff f i iModel when effects of intervention not Model when effects of intervention not 
fully realized during the study periodfully realized during the study period

Conduct sensitivity analysisConduct sensitivity analysis
Test statistical significance of costTest statistical significance of costTest statistical significance of costTest statistical significance of cost--

effectiveness findings  effectiveness findings  
Standards for reporting of C/E analyses.Standards for reporting of C/E analyses.
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S i l P iS i l P iSocietal PerspectiveSocietal Perspective

Ad t ti f i tAd t ti f i tAdopt perspective of societyAdopt perspective of society
Payer perspective may yield very different Payer perspective may yield very different 

results; benefits or costs may occur to results; benefits or costs may occur to 
others, including:others, including:
–– PatientPatient
–– Other payersOther payersp yp y
–– Other individuals (e.g., family members)Other individuals (e.g., family members)
–– EmployersEmployers
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EmployersEmployers



D i ND i NDenominator vs. NumeratorDenominator vs. Numerator

All h lth ff t i th d i tAll h lth ff t i th d i tAll health effects in the denominator, All health effects in the denominator, 
expressed in QALYs expressed in QALYs 

The numerator of the C/E ratio captures all The numerator of the C/E ratio captures all 
changes in resource consumption changes in resource consumption 
associated with the interventionassociated with the intervention

There are gray areas, that could be placed There are gray areas, that could be placed g y , pg y , p
in eitherin either

Avoid double countingAvoid double counting
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Avoid double counting.Avoid double counting.



Components Belonging in theComponents Belonging in theComponents Belonging in the Components Belonging in the 
Numerator of the C/E RatioNumerator of the C/E Ratio

Costs of health care servicesCosts of health care services
C f i iC f i i ******Costs of patient time Costs of patient time ******
Costs of careCosts of care--giving (paid and unpaid)giving (paid and unpaid)g g (p p )g g (p p )
Other costs (e.g. travel time)Other costs (e.g. travel time)
C d i d llC d i d llCosts measured in constant dollarsCosts measured in constant dollars
Use wage rates to value time costsUse wage rates to value time costs
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Components Belonging in theComponents Belonging in theComponents Belonging in the Components Belonging in the 
Numerator of the C/E Ratio (cont)Numerator of the C/E Ratio (cont)

NN h l hh l hNonNon--health care costshealth care costs
–– E.g., education, criminal justice, E.g., education, criminal justice, 

environmentenvironment
Costs imposed on othersCosts imposed on othersCosts imposed on othersCosts imposed on others

–– E.g., employers, rest of societyE.g., employers, rest of society
Do Do NOTNOT include lost productivity; would include lost productivity; would 

result in double countingresult in double counting
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Components Belonging in the Components Belonging in the 
N f h C/E R i ( )N f h C/E R i ( )Numerator of the C/E Ratio (cont)Numerator of the C/E Ratio (cont)

Health care costs that result from living longerHealth care costs that result from living longerg gg g
–– Include costs for interventionInclude costs for intervention--related diseases related diseases 

within original expected life span, and for added within original expected life span, and for added 
years of lifeyears of life

–– Include costs of treating adverse eventsInclude costs of treating adverse events
E l d l t d h lth t dE l d l t d h lth t d h lthh lth–– Exclude unrelated health care costs and nonExclude unrelated health care costs and non--health health 
care costs within original expect life spancare costs within original expect life span

–– Exclude nonExclude non--health care costs for added years ofhealth care costs for added years ofExclude nonExclude non--health care costs for added years of health care costs for added years of 
lifelife

–– No recommendation for unrelated health care costs No recommendation for unrelated health care costs 
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for added years of life for added years of life 



Components Belonging in theComponents Belonging in theComponents Belonging in the Components Belonging in the 
Denominator of the C/E RatioDenominator of the C/E Ratio

M h l h ff i i QALYM h l h ff i i QALYMeasure health effectiveness in QALYsMeasure health effectiveness in QALYs
QALYS should be preference basedQALYS should be preference basedQ pQ p
Weights based on community preferencesWeights based on community preferences
U i h l hU i h l h l ifi il ifi iUse a generic healthUse a generic health--state classification, as state classification, as 

opposed to diseaseopposed to disease--specificspecific
Use ageUse age-- and sexand sex--specific HRQL to value specific HRQL to value 

gains and losesgains and loses
Health Economics Resource CenterHealth Economics Resource Center

gains and losesgains and loses



M d li M B NM d li M B NModeling May Be NecessaryModeling May Be Necessary

M li i l i l d ’ f ll iM li i l i l d ’ f ll iMost clinical trials don’t cover full time Most clinical trials don’t cover full time 
horizon of the potential effectshorizon of the potential effects

It is allowable to use modeling and/or data It is allowable to use modeling and/or data 
from other sources to complete thefrom other sources to complete thefrom other sources to complete the from other sources to complete the 
analysisanalysis

f j d h ld b id df j d h ld b id dUse of expert judgment should be avoided, Use of expert judgment should be avoided, 
if possibleif possible
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Di iDi iDiscountingDiscounting

R l di f 3%R l di f 3%Real discount rate of 3%Real discount rate of 3%
All costs should be adjusted for inflationAll costs should be adjusted for inflationjj
Both costs and health outcomes should be Both costs and health outcomes should be 

discounteddiscounteddiscounteddiscounted
Conduct sensitivity analysis of the discount Conduct sensitivity analysis of the discount 

rate.rate.
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S i i i A l iS i i i A l iSensitivity AnalysisSensitivity Analysis

C d i i i l iC d i i i l iConduct sensitivity analysisConduct sensitivity analysis
11--way sensitivity analysis for key way sensitivity analysis for key y y y yy y y y

assumptionsassumptions
11 way sensitivity analysis underway sensitivity analysis under statestate11--way sensitivity analysis underway sensitivity analysis under--state state 

overall uncertainty; should also conduct overall uncertainty; should also conduct 
l i i i i i l il i i i i i l imultivariate sensitivity analysismultivariate sensitivity analysis
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Bootstrap Determination of CostBootstrap Determination of Cost--Bootstrap Determination of CostBootstrap Determination of Cost
Effectiveness Confidence RegionEffectiveness Confidence Region

S l b i i h lS l b i i h lSample n observations with replacementSample n observations with replacement
Find incremental costFind incremental cost--effectiveness ratioeffectiveness ratio
Repeat 1,000 timesRepeat 1,000 times
Fi d f li hFi d f li hFind percentage of replicates that are not Find percentage of replicates that are not 

“cost“cost--effective”effective”
–– this is the pthis is the p--valuevalue
–– pp--value may vary by thresholdvalue may vary by threshold
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pp value may vary by thresholdvalue may vary by threshold





Sensitivity Analysis: How DoesSensitivity Analysis: How DoesSensitivity Analysis: How Does Sensitivity Analysis: How Does 
Significance Vary by CE Threshold?Significance Vary by CE Threshold?
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S d d f R i R lS d d f R i R lStandards for Reporting ResultsStandards for Reporting Results

D il f d i iD il f d i iDetails of recommendations in paper Details of recommendations in paper 
distributed in advance; checklistdistributed in advance; checklist

List of information that needs to be List of information that needs to be 
included to allow comparison acrossincluded to allow comparison acrossincluded to allow comparison across included to allow comparison across 
studiesstudies
hi i i f lihi i i f liThis is very important from a policy This is very important from a policy 
perspectiveperspective
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Al i M h dAl i M h dAlternative MethodAlternative Method

J t t ti lt ti t ti ICERJ t t ti lt ti t ti ICERJust to mention, alternative to reporting ICER, Just to mention, alternative to reporting ICER, 
net benefit regressionnet benefit regression

Hoch JS, Briggs AH, Willan AR.  Something Hoch JS, Briggs AH, Willan AR.  Something 
old, something new, something barrowed, old, something new, something barrowed, 
something blue: a framework for the marriage something blue: a framework for the marriage 
of health econometrics and costof health econometrics and cost--effectiveness effectiveness 
analysis.  Health Economics.  2002;11:415analysis.  Health Economics.  2002;11:415--
430.430.
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