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Modeling for Optimization of Use of Limited Vaccine Modeling for Optimization of Use of Limited Vaccine 
QuantitiesQuantities

�� ModelingModeling
•• EpidemiologyEpidemiology
•• Static vs. dynamic models (RStatic vs. dynamic models (R00))

�� Limited vaccine quantitiesLimited vaccine quantities
•• Stockpiled preStockpiled pre--pandemic vaccinepandemic vaccine
•• Pandemic vaccinesPandemic vaccines

�� OptimizationOptimization
•• # of deaths# of deaths
•• CostCost--effectivenesseffectiveness





44THTH HURDLE NLHURDLE NL

�� HPVHPV--vaccination; advice in April 2008vaccination; advice in April 2008

�� HepBHepB; discussions nearing finalization; discussions nearing finalization

�� PneumococcalPneumococcal; just started; just started

�� Influenza; age limit lowered to 60 yearsInfluenza; age limit lowered to 60 years



Calibration on the 1957/58 Infl A/H2N2 pandemic: RCalibration on the 1957/58 Infl A/H2N2 pandemic: R00=1.73=1.73



MYLIUS MYLIUS ET ALET AL

�� GeneralGeneral
•• Pandemic vaccinePandemic vaccine

•• Prior or just after Prior or just after ““uncontrolled peakuncontrolled peak””

•• Overall attack rate 38%Overall attack rate 38%

�� VaccinationVaccination
•• 35 % coverage35 % coverage

•• Prioritization for complications: Prioritization for complications: 65+,65+, ... , 13... , 13--1919

•• Prioritization for expected attack rates: Prioritization for expected attack rates: 1313--1919, ... , 65+, ... , 65+

�� Mortality (%)Mortality (%)
6464-- 65+65+

HRHR 0.0340.034--0.0510.051 1.691.69

LRLR 0.0010.001--0.0020.002 0.3210.321



Vaccination implemented 20 days before the peak in the Vaccination implemented 20 days before the peak in the 
““uncontrolled pandemicuncontrolled pandemic””



IMPLICATIONSIMPLICATIONS

�� PrioritizationPrioritization
•• High expected incidence if available before peakHigh expected incidence if available before peak

•• HR and 65+ if available laterHR and 65+ if available later

•• In line with reasonIn line with reason

•• In line with some other studiesIn line with some other studies
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�� CostCost--effectiveness of Mylius effectiveness of Mylius et alet al paperpaper
•• ECHE Rome July 2008ECHE Rome July 2008

•• More countriesMore countries

•• Include stockpiling?Include stockpiling?

•• Recent availability of contact patternsRecent availability of contact patterns



EUEU--POLYMOD ProjectPOLYMOD Project





LONGINI LONGINI ET ALET AL

�� GeneralGeneral
•• Dynamic modelDynamic model

•• PrePre--pandemic vaccinepandemic vaccine

•• RR00=1.68=1.68

�� VaccinationVaccination
•• Of children vs. whole pop.Of children vs. whole pop.

•• In combination with stockpiling antivirals: treatment of In combination with stockpiling antivirals: treatment of 
index and TAPindex and TAP

�� MortalityMortality
•• 580 per million from 1957580 per million from 1957--58 pandemic58 pandemic

•• 0.0580%0.0580%

















COSTCOST--EFFECTIVENESSEFFECTIVENESS

�� CostCost--effectivenesseffectiveness
•• Sander B, Nizam A, Garrison LP, Postma MJ, Halloran ME, Sander B, Nizam A, Garrison LP, Postma MJ, Halloran ME, 
Longini IMLongini IM

•• Value in HealthValue in Health acceptedaccepted

�� PrePre--vaccinationvaccination
•• Dominates doDominates do--nothingnothing
•• Dominates school closures alone if on top of school Dominates school closures alone if on top of school 
closureclosure

�� TAPTAP
•• Also dominates do nothingAlso dominates do nothing
•• At a lower ICER than preAt a lower ICER than pre--vaccinationvaccination
•• School closure combined with preSchool closure combined with pre--vaccination provide vaccination provide 
more QALYs than TAPmore QALYs than TAP

•• US$51,000 / QALYUS$51,000 / QALY



COSTCOST--EFFECTIVENESSEFFECTIVENESS

�� School closureSchool closure
•• Involves high indirect costsInvolves high indirect costs

•• Some efficacy undisputedSome efficacy undisputed

•• Ferguson Ferguson et alet al paper advocating closure around peakpaper advocating closure around peak



COSTCOST--EFFECTIVENESS ANALYSESEFFECTIVENESS ANALYSES

�� Meltzer Meltzer et alet al
•• Human capital methodHuman capital method
•• 19991999

�� Van Genugten Van Genugten et alet al
•• Influenza & pneumococcal analysisInfluenza & pneumococcal analysis

�� Siddiqui & EdmundsSiddiqui & Edmunds
•• Antiviral stockpiling & near patient testingAntiviral stockpiling & near patient testing

�� Static modelsStatic models
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DISCUSSIONDISCUSSION

�� No ambition to comprise all studiesNo ambition to comprise all studies

�� Selected some for illustrative purposesSelected some for illustrative purposes

�� Left outLeft out
•• NonNon--EU and nonEU and non--USUS
•• AntiviralsAntivirals
•• EtceteraEtcetera

�� Abstracts/reportsAbstracts/reports
•• Swiss Federal Office of Public HealthSwiss Federal Office of Public Health
•• Influenza Vaccines for the World ConfInfluenza Vaccines for the World Conf



““TAKE HOMETAKE HOME””

�� Certainly role for the vaccine in mitigating pandemicCertainly role for the vaccine in mitigating pandemic

�� Of courseOf course
•• Efficacy is crucialEfficacy is crucial
•• As early as possibleAs early as possible

�� PrioritizingPrioritizing
•• Early: those with expected high incidenceEarly: those with expected high incidence
•• Late: those with high risk for complicationsLate: those with high risk for complications

�� CostCost--effectivenesseffectiveness
•• Mortality uncertain but has profound impact on resultsMortality uncertain but has profound impact on results
•• TAP considered as 1TAP considered as 1stst choicechoice
•• Vaccination does add and may be costVaccination does add and may be cost--effectiveeffective
•• Combine with school closureCombine with school closure

�� Incremental analysis on antiviral stockpilesIncremental analysis on antiviral stockpiles


