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Considerations for Competing Resources 



Economic	  Evalua.on	  
•  Access	  the	  impact	  of	  public	  health	  programs	  

•  Determine	  their	  field	  effec.veness	  and	  cost-‐
effec.veness	  

•  Enables	  decision	  making	  with	  scare	  resources	  

•  Combines	  economics,	  opera.ons	  research,	  
epidemiology,	  sta.s.cs,	  behavioral	  sciences,	  and	  
more.	  
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Study	  Designs	  
•  Methods	  for	  analysis	  

–  Cost-‐benefit	  
•  “Gold	  standard”	  
•  Common	  metric	  ($$)	  
•  Controversial	  issues	  

–  Cost-‐effec.veness	  
•  Costs	  assessed	  by	  health	  outcomes	  
•  Easily	  understood	  but	  needs	  interpreta.on	  	  	  
•  Common	  outcome	  needed	  

–  Cost-‐u.lity	  
•  Compare	  across	  outcomes	  through	  common	  metric	  
•  Quality	  Associated	  Life	  Years	  (QALY)	  
•  Subjec.ve	  and	  popula.on	  based	  
	  



Cost-‐Effec.veness	  of	  Vaccines	  	  

•  Clinical	  efficacy	  of	  vaccines	  not	  the	  only	  
considera.on	  

•  Cost-‐effec.veness	  important	  due	  to	  compe.ng	  
resources	  
–  Global	  supply	  is	  limited	  
–  Na.onal	  resources	  are	  limited	  
– Maximize	  use	  of	  scare	  resources	  

•  Supply-‐induced	  demand	  
–  Vaccina.on	  uptake	  is	  oUen	  dependent	  on	  na.onal	  
policies	  including	  subsidies	  



Cost-‐Effec.veness	  of	  Vaccines	  

•  Cost-‐effec.veness	  depends	  on	  factors	  IN	  THE	  LOCAL	  
CONTEXT	  

–  Impact	  of	  disease	  
•  Spread	  and	  Clinical	  Severity	  
•  Changes	  for	  every	  epidemic	  

– Efficacy	  of	  vaccine	  
•  To	  the	  actual	  circula.ng	  strain	  

– Cost	  of	  vaccine	  	  
•  Cost	  to	  society	  
•  Cost	  to	  the	  individual	  
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Seasonal	  Influenza	  Vaccines	  
•  Ontario,	  Canada	  universal	  influenza	  program	  was	  
found	  to	  be	  cost-‐effec.ve	  (Sander	  et	  al,	  2000)	  

•  Elderly	  
•  Mul.ple	  studies	  (USA,	  Canada,	  UK,	  France,	  Germany,	  
The	  Netherlands,	  New	  Zealand,	  and	  Taiwan)	  found	  that	  
vaccina.on	  is	  cost-‐effec.ve	  and	  oUen	  cost	  saving	  
(Nichol	  et	  al,	  2003)	  

•  One	  vaccine	  campaign	  in	  Taiwan	  (Wang	  et	  al,	  2002)	  
reduced	  hospitaliza.on	  and	  mortality	  

– Savings	  up	  to	  3x	  vaccina.on	  cost	  



Elderly	  
•  A	  Polish	  study	  -‐	  vaccina.on	  had	  ICER	  of	  
€6059/QALY	  compared	  to	  no	  vaccina.on	  
(Brydak	  et	  al,	  2012)	  	  

	  
•  A	  US	  study	  -‐	  high	  dose	  trivalent	  vaccine	  had	  
ICER	  of	  $5299/QALY	  compared	  to	  standard	  
trivalent	  vaccine	  (Chit	  et	  al,	  2015)	  	  

•  One	  Hong	  Kong	  study	  found	  no	  cost	  benefit	  
(Fitzner	  et	  al,	  2001)	  
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Working	  Adults	  
•  Some	  studies	  in	  USA,	  Canada,	  UK,	  France,	  and	  Brazil	  found	  

that	  vaccina.on	  cost-‐effec.ve	  (Nichol,	  2003)	  

•  Same	  study	  from	  Hong	  Kong	  -‐	  no	  cost	  savings	  (Fitzner	  et	  al,	  
2001)	  	  

•  A	  US	  study	  in	  a	  manufacturing	  company	  -‐	  no	  cost	  savings	  in	  
good	  or	  bad	  vaccine	  matching	  years	  (Bridges	  et	  al	  2000)	  	  

•  A	  study	  in	  Finland	  -‐	  no	  cost	  savings	  due	  to	  high	  vaccine	  
delivery	  costs	  (Kumpulainen	  et	  al,	  1997)	  

•  Another	  study	  in	  the	  UK	  military	  -‐	  no	  cost	  savings	  
•  A	  review	  paper	  of	  seven	  US	  studies	  -‐	  1990	  to	  2010	  in	  healthy	  

adults	  found	  generally	  no	  cost	  saving	  (Gatwood	  et	  al,	  2012)	  	  



Children	  
•  Studies	  in	  USA	  and	  Argen.na	  indicated	  cost-‐effec.ve	  and	  

oUen	  cost	  saving	  (Nichol,	  2003)	  
•  Zhao	  et	  al	  (2011)	  -‐	  AR	  in	  vaccinated	  Shanghai	  students	  

was	  was	  0.61%	  vs	  1.76%	  (unvaccinated).	  The	  benefit-‐cost	  
ra.o	  was	  2.24:1	  

•  Yoo	  et	  al	  (2012)	  -‐	  school	  vaccina.on	  in	  New	  York	  cost-‐
effec.ve	  
– Decreased	  transmission	  to	  household	  and	  decreased	  
loss	  of	  produc.vity	  from	  caring	  for	  sick	  child	  

•  Pitman	  et	  al	  (2013)	  -‐	  vaccina.ng	  2-‐18	  year	  olds	  in	  
England	  and	  Wales	  was	  most	  cost-‐effec.ve	  policy	  at	  
uptake	  of	  50%	  



Children	  
•  One	  US	  study	  found	  that	  vaccina.ng	  earlier	  in	  
the	  season	  in	  Oct	  and	  offering	  it	  un.l	  Dec	  
saved	  costs	  and	  QALYs	  (Lee	  et	  al,	  2010)	  

•  A	  study	  from	  Hong	  Kong	  found	  not	  cost	  saving	  	  
– Cost	  benefit	  ra.o	  was	  HK$	  3.81	  in	  costs	  for	  every	  
HK$	  1	  saved	  (Fitzner	  et	  al,	  2001)	  
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LAIV	  in	  Children	  
•  Luce	  et	  al	  (2008)	  found	  LAIV	  had	  more	  cost	  savings	  compared	  

to	  TIV	  due	  to	  reduc.on	  of	  burden	  of	  disease	  

•  Tarride	  et	  al	  (2012)	  found	  LAIV	  to	  be	  the	  dominant	  strategy	  	  

•  Damm	  et	  al	  (2015)	  found	  rou.ne	  vaccina.on	  in	  Germany	  with	  
LAIV	  (50%	  uptake)	  had	  an	  ICER	  of	  €1,228	  per	  QALY	  compared	  
with	  TIV	  

•  Meeyai	  et	  al	  (2015)	  found	  vaccina.on	  with	  LAIV	  in	  Thailand	  
was	  highly	  cost-‐effec.ve,	  with	  ICER	  from	  2,000	  -‐	  5,000	  
interna.onal	  dollars	  per	  DALY	  
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High	  Risk	  Groups	  
•  Pregnant	  women	  

–  Bregi	  et	  al	  (2010)	  -‐	  cost-‐effec.ve	  in	  USA	  if	  flu	  prevalence	  is	  
≥7.5%	  and	  influenza-‐apributable	  mortality	  is	  ≥1.05%	  

	  
– Myers	  et	  al	  (2011)	  -‐	  $70,089	  per	  QALY	  in	  US	  pregnant	  women	  
from	  6-‐42	  weeks	  gesta.on	  

	  
–  Ding	  et	  al	  	  (2012)	  -‐	  net	  benefit	  of	  $12.57	  per	  vaccinated	  
mother	  

•  If	  annual	  maternal	  AR	  is	  >2.8%	  
•  Vaccine	  efficacy	  is	  >47%	  
•  Acquisi.on	  and	  administra.on	  cost	  per	  dose	  are	  <$32.78.	  	  

	  



High	  Risk	  Group	  
•  Pregnant	  women	  &	  Health-‐care	  workers	  

•  Blommaert	  et	  al	  (Belgium,	  2014)	  found	  that	  vaccina.on	  is	  
cost-‐effec.ve	  	  

•  For	  pregnant	  women	  (€6589	  per	  QALY	  gained)	  	  
•  For	  health	  care	  workers	  (€24,096	  per	  QALY	  gained)	  
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Pandemic	  Vaccina.on	  
•  US	  study	  on	  2009	  pandemic	  -‐	  early	  pandemic	  vaccina.on	  

cost-‐saving	  (Khazeni	  et	  al,	  2009)	  

•  Another	  UK	  study	  -‐	  early	  availability	  and	  administra.on	  in	  
2009	  will	  reduce	  morbidity	  and	  mortality	  (Baguelin	  et	  al,	  
2010)	  
– Most	  cost-‐effec.ve	  among	  high-‐risk	  individuals	  and	  
children	  

•  A	  study	  in	  Canada	  -‐	  mass	  vaccina.on	  during	  the	  2009	  
pandemic	  was	  cost-‐effec.ve	  (Sander	  et	  al,	  2010)	  

•  Pandemic	  priori.za.on	  
– Miller	  et	  al	  (2008)	  –	  policies	  adjusted	  in	  real-‐.me	  (eg.	  
younger	  adults	  in	  1918,	  and	  elderly	  for	  1957/68)	  



Conclusions	  

•  Likely	  cost-‐effec.ve	  in	  elderly,	  children,	  high-‐risk	  
groups	  

•  Less	  so	  for	  general	  adult	  popula.on	  
•  Highly	  dependent	  on	  severity	  parameters	  incl.	  
spread,	  virulence,	  impact	  

•  More	  studies	  in	  other	  sevngs	  
–  Lower	  resourced	  countries	  
–  Urban	  versus	  rural	  regions	  


