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OVERVIEWOVERVIEW

�� DecisionDecision--making contextmaking context
•• IntroductionIntroduction intointo the the currentcurrent Dutch landscapeDutch landscape
•• RoleRole of of costcost--effectivenesseffectiveness
•• ThresholdsThresholds

�� GuidelinesGuidelines�� GuidelinesGuidelines
•• DiscountingDiscounting
•• ModelingModeling

•• PerspectivePerspective

�� ExamplesExamples
•• HPVHPV
•• InfluenzaInfluenza
•• ……



44thth HURDLE IN THE DUTCH NATIONAL HURDLE IN THE DUTCH NATIONAL 
IMMUNIZATION PROGRAMIMMUNIZATION PROGRAM
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4th HURDLE

� Hepatitis B
• 2000 � not cost-effective
• 2008 � cost-effective

� Meningococcal Vaccination 2001
• 3 shots not cost-effective• 3 shots not cost-effective

� HPV, no full catch-up due to unfavourable cost-
effectiveness

� Conjugate pneumococcal vaccination
• 2001 � not cost-effective
• 2005 � cost-effective
• 2010 � not cost-effective



ISSUESISSUES

�� GeneralGeneral
•• How How toto interpreteinterprete the the costcost--effectivenesseffectiveness ratio?ratio?
•• Types of Types of costscosts toto includeinclude: : broaderbroader societalsocietal, , productionproduction

losseslosses, indirect , indirect medicalmedical ……

�� SpecificSpecific forfor vaccinesvaccines
•• LackLack of hard of hard endpointsendpoints in trialsin trials•• LackLack of hard of hard endpointsendpoints in trialsin trials
•• DiscountingDiscounting
•• Type of model to useType of model to use



ORIGIN: RPORIGIN: RP--SYSTEMSYSTEM

�� SinceSince 2005 2005 costcost--effectivenesseffectiveness playsplays a a rolerole in in 
reimbursementreimbursement forfor new new innovativeinnovative drugsdrugs
•• For For exampleexample, diabetes, , diabetes, psychotropicpsychotropic andand haematohaemato--

//oncologicaloncological drugsdrugs
•• OseltamivirOseltamivir, but , but alsoalso HPVHPV
•• Dutch Foundation Dutch Foundation forfor Health Care Insurance (CVZ)Health Care Insurance (CVZ)•• Dutch Foundation Dutch Foundation forfor Health Care Insurance (CVZ)Health Care Insurance (CVZ)
•• NICE (SMC, KCE)NICE (SMC, KCE)

�� No No thresholdthreshold
•• €€ 20,000 per QALY20,000 per QALY
•• €€ 80,000 per QALY80,000 per QALY
•• Assessment Assessment basedbased on on qualitativequalitative criteriacriteria
•• 11 11 guidelinesguidelines forfor goodgood pharmacoeconomicpharmacoeconomic researchresearch
•• ReallyReally no no thresholdthreshold…??…??
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ROTAVIRUS VACCINE (KCEROTAVIRUS VACCINE (KCE--RAPPORT)RAPPORT)



ISSUESISSUES

�� How to How to interpreteinterprete the costthe cost--effectiveness ratio?effectiveness ratio?

�� LackLack of hard of hard endpointsendpoints in trialsin trials

�� DiscountingDiscounting

�� Type of model to useType of model to use

�� PPerspectiveerspective



SPECIFIC FOR VACCINESSPECIFIC FOR VACCINES

�� How to How to interpreteinterprete the costthe cost--effectiveness ratio?effectiveness ratio?

�� LackLack of hard of hard endpointsendpoints in trialsin trials

�� DiscountingDiscounting

�� Type of model to useType of model to use�� Type of model to useType of model to use

�� Societal perspectiveSocietal perspective



MODELLINGMODELLING

�� To extrapolate from intermediate endpoints to To extrapolate from intermediate endpoints to 
“hard endpoints”“hard endpoints”
•• Blood pressureBlood pressure

•• Immunogenic parametersImmunogenic parameters

�� Time horizonTime horizon
•• From shortFrom short--term trial to lifetime in the economic models term trial to lifetime in the economic models 

following a cohort, for example, in a Markov modelfollowing a cohort, for example, in a Markov model

•• Although longAlthough long--term effects are “discounted away”term effects are “discounted away”



SPECIFIC FOR VACCINESSPECIFIC FOR VACCINES

�� How to How to interpreteinterprete the costthe cost--effectiveness ratio?effectiveness ratio?

�� LackLack of hard of hard endpointsendpoints in trialsin trials

�� DiscountingDiscounting

�� Type of model to useType of model to use�� Type of model to useType of model to use

�� Societal perspectiveSocietal perspective



DISCOUNTINGDISCOUNTING

�� Rationale for discounting is Rationale for discounting is time preferencetime preference
�� €€100 (t=0) is preferred over 100 (t=0) is preferred over €€100 (t=1)100 (t=1)
�� €€100 (t=0) = 100 (t=0) = €€100*(1+100*(1+rr) (t=1)) (t=1)
�� Netherlands: r=4%Netherlands: r=4%
�� The exact rate is derived from real rateThe exact rate is derived from real rate--ofof--

return on investmentreturn on investmentreturn on investmentreturn on investment
�� Discount rate comes over and above the deflatorDiscount rate comes over and above the deflator
�� Discounting relates to real Discounting relates to real economic growtheconomic growth (90%) (90%) 

and uncertainty (10%)and uncertainty (10%)
�� Also applied to life years (and QALYs) related to Also applied to life years (and QALYs) related to 

growth in life expectancygrowth in life expectancy
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DISCOUNTINGDISCOUNTING

�� Developed for money, but also applied to healthDeveloped for money, but also applied to health
•• 1 life year (t=1) = 1/1.04 life year (t=0)1 life year (t=1) = 1/1.04 life year (t=0)

•• 1 life year (t=2) = 1/1.041 life year (t=2) = 1/1.0422 life year (t=0)life year (t=0)

•• ......

•• 1 life year (t=80) = 1/1.041 life year (t=80) = 1/1.048080 life year (t=0)life year (t=0)•• 1 life year (t=80) = 1/1.041 life year (t=80) = 1/1.048080 life year (t=0)life year (t=0)

�� 80 80 � 2020



GRGR--ADVICE HPVADVICE HPV



�� ProefscProefsc



SPECIFIC FOR VACCINESSPECIFIC FOR VACCINES

�� How to interprete the costHow to interprete the cost--effectiveness ratio?effectiveness ratio?

�� Lack of hard endpoints in trialsLack of hard endpoints in trials

�� DiscountingDiscounting

�� Type of model to useType of model to use�� Type of model to useType of model to use

�� Societal perspectiveSocietal perspective



DISCOUNTINGDISCOUNTING

�� NLNL
•• Costs: 4%Costs: 4%

•• Health: 1.5%Health: 1.5%

�� Most Most countriescountries do do equalequal discountingdiscounting

�� Differential discountingDifferential discounting
•• NLNL

•• BelgiumBelgium

•• EstoniaEstonia

•• SwissSwiss

�� Constant or decreasing?Constant or decreasing?
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Non-infectious diseaseInfectious disease

Transmission of pathogen* 

between humans
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susceptibility to infection or 

transmission of infection
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MODEL TYPEMODEL TYPE



STATIC MODELSTATIC MODEL

�� Constant force of Constant force of infectioninfection / / chronicchronic diseasedisease

�� No No herdherd immunityimmunity

�� ModellersModellersModellersModellers
•• Keep Keep itit as as simplesimple as as possiblepossible

•• HoweverHowever, , graspgrasp allall essentialsessentials

�� UsedUsed
•• Cocooning in pertussisCocooning in pertussis

•• InitiallyInitially in in pneumococcalpneumococcal





DYNAMIC MODELLINGDYNAMIC MODELLING

�� DescribingDescribing//simulatingsimulating the spread of the spread of diseasedisease in in 
populationspopulations

�� HerdHerd immunityimmunity

�� OtherOther effectseffects
•• NegativeNegative effectseffects•• NegativeNegative effectseffects

•• Age shiftAge shift

•• SerotypeSerotype replacementreplacement

�� Age shiftAge shift
•• VZVVZV

•• PertussisPertussis



DYNAMIC MODEL

Susceptible → Infected → Susceptible (SIS)
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DYNAMIC MODEL
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HPV-VACCINE

� HPV-vaccination in NL
– 12 year-old girls

– Bivalent vaccine was selected after tendering

– Catch-up up-to-and-including 16 years

– On top of successful screening programOn top of successful screening program

� Unexpected low coverage of HPV vaccination at 50%

� Model calibration on
– HPV-incidence for a sentinel study

– National cancer registries 
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QIV



Not medically attended

Outpatient visit
Symptomatic 
influenza B case

Outpatient visit

Hospitalization

Death

Epidemiological model Economic model



| 

% of Simulations

Threshold ($/QALY)

% of Simulations
Cost-effective

TPP Societal

$20,000 2% 5%

$50,000 64% 70%

$100,000 98% 99%



GUIDELINESGUIDELINES

�� How to How to interpreteinterprete the costthe cost--effectiveness ratio?effectiveness ratio?

�� LackLack of hard of hard endpointsendpoints in trialsin trials

�� DiscountingDiscounting

�� Type of model to useType of model to use�� Type of model to useType of model to use

�� Societal perspectiveSocietal perspective



SOCIETAL PERSPECTIVESOCIETAL PERSPECTIVE

�� As As opposedopposed toto TPP (NICE)TPP (NICE)

�� All benefits and losses, irrespective of who gains All benefits and losses, irrespective of who gains 
and losesand loses

�� Morbidity (sickness leave) and mortality (life Morbidity (sickness leave) and mortality (life 
years lost)years lost)

�� Friction costs vs. human capitalFriction costs vs. human capital

�� Double countingDouble counting



SUMMARIZINGSUMMARIZING

�� RoleRole of health of health economicseconomics
•• NIPNIP
•• RPRP

�� DiscountingDiscounting
•• DoDo
•• DifferentialDifferential or or notnot??•• DifferentialDifferential or or notnot??
•• DecreasingDecreasing or constant?or constant?

�� DynamicDynamic modelsmodels andand beyondbeyond
•• As As simplesimple as as possiblepossible
•• As complex as As complex as requiredrequired, , oftenoften the casethe case
•• HoweverHowever, major investment, major investment

�� PerspectivePerspective
•• DiffersDiffers per country, per country, inclusiveinclusive specificspecific methodmethod used used 


