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GLOBAL HEALTH POLICY

By So Yoon Sim, Elizabeth Watts, Dagna Constenla, Logan Brerel, and Beyan N. Patenaude

orn, So Yoon Sim, Joshua Mak, Logan Brenzel, and Bryan N. Patenaude

Return On Investment From
Immunization Against 10
Pathogens In 94 Low- And
Middle-Income Countries, 2011-30

AnsTRACT Estimating the value of global investment in immunization
programs is critical to helping decision makers plan and mobilize
immunization programs and allocate resources required to realize their
full benefits. We estimated economic benefits using cost-of-illness and
valuc-of-a-statistical-lifc approaches and combined this estimation with
immunization program costs to derive the return on investment from
immunization programs against ten pathogens for ninety-four low- and
middle-income countries for the period 2011-30. Using the cost-of-illness
approach, return on investment for one dollar invested in immunization
against our ten pathogens was 26.1 for the ninety-four countries from
2011 to 2020 and 19.8 from 2021 to 2030. Using the value-of-a-statistical-
life approach, return on investment was 51.0 from 2011 to 2020 and 52.2
from 2021 to 2030. The results demonstrate continued high return on
investment from immunization programs. The return-on-investment
estimates from this study will inform country policy makers and decision
makers in funding agencies and will contribute to efforts to mobilize
resources for immunization. Realization of the full benefits of
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iing And Funding Gap For 16
es Across 94 Low- And
»-Income Countries, 2011-30

‘e estimated immunization program costs, financing, and

s for sixteen vaccines among ninety-four low- and

me countries during the period 2011-30. Inputs were

m the Institute for Health Metrics and Evaluation, the 2020
wccine Economics costing analysis, the World Health

n, Gavi, and the United Nations Children’s Fund. We found a
g gap of $38.4 billion between 2011 and 2030, with the cost
ation delivery being the main driver (86 percent) of the

. On average, government financing of vaccination programs
s throughout the period. However, the decline in both Gavi
ment assistance for health (DAH) financing anticipated

1 and 2030 outpaces the forecasted increases in domestic
immunization spending. Probabilistic sensitivity analysis was
oth the costing and the scenario analyses to address

in the financing of vaccines and vaccine delivery. The results
narrowing gap for vaccine acquisition but a growing gap for
rery, which emphasizes the critical need for resource

FEERS BNOSHST W By SRESTRTIT B _A__A.__j__ N T L e laR L

= 1
accinea

»

Achieving immunization agenda 2030 coverage targets for 14 )
pathogens: Projected product and immunization delivery costs for 194 ==

Countries, 2021-2030

Salin Sriudomporn ***, Elizabeth Watts “, So Yoon Sim ¢, Raymond Hutubessy °, Bryan Patenaude *”

* Internatiomal Vorcine Access Center, johns Hopling Bloomberg School of Public Health, Balitmone, MD. [SA
* Department of Mrernarional Health, Jofirs Hopking Bloomberg School of Pubie Health, Balrimore, MDD, USA

* Division of Healoh Policy and Manogemerst, Undversiry of Minmesoca School of Pubdic Mealch, Mimnrapedis, Minmesoca, L5A
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By Joshua Mak, Salin Sriudompom, William J. Moss, and Bryan N. Patenaude

An Estimate Of The Return On

Investment Of A Malaria Vaccine
In 20 Sub-Saharan African
Countries, 2021-30

Anstract Malaria is a leading global health problem that was responsible
for an estimated 619,000 deaths worldwide in 2021, We modeled the
return on investment (ROI) for the introduction and continuation of a
four-dose malaria vaccine, RTS,S/ASO1, from 2021 to 2030 in twenty sub-
Saharan African countries supported by Gavi, the Vaccine Alliance. We
used the Decade of Vaccine Economics benefits and costing outputs to
calculate an ROI using health impact data modeled by the Swiss Tropical
and Public Health Institute (hereafter “Swiss™) and Imperial College
London (hereafter “Imperial”). The Swiss estimates with a base vaccine
price of US$7.00 resulted in an ROI of 0.42, and the Imperial impact
estimates with the same base vaccine price resulted in an ROI of 2.30.
Inclusion of the fifth scasonal dose for ten countries exhibiting high
seasonal disease burden increased the Swiss ROI by 143 percent, to 1.02,
and the Imperial ROI by 23.5 percent, to 2.84. To improve ROI, decision
makers should continue to imorove deliverv platforms. decrease vaccine
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PCV ROI analysis in Ecuador
supported the decision to
retain PCV10 in their
immunization program
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ABSTRACT

Otjectives: Ecuador intreduced the §
the Impact of 10-valent
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I disease In we

mf hospitalired
leveraged these estimnates 1o calculate the retum on mvestment (ROI) of V0 in Ecuador from 2010 1o 2030 at the

oational and regional leveds,

We used 2 app [ the (1) cost of Hiness, which includes treatment, trans.
portation, and prodhactivity loss averted, (2] and the value of statistical life, which reflects society’s average willingness to pay
0 save one life, (mdmlmmmnmnmmm(mmm«mmnnm
miration delvery costs (p el cold chain services, and other

costs). We the ROI by dividi thumhrne(nbyam
Results: The ROI using the cost-of Miness was shightly negative in the introdaction year. From 2011 to 2020, we

estimated the ROI 10 be 045 (0.150.73) For the furure decade, the ROL s estimated a¢ 937 (-0.03 t 103). Using the
value-of-statistical-ife approach. the ROE was 1,46 (052.2.17) in the introdaction year. In the first decade. the ROI was
101 {049-150); In the second decade, the ROL fell to 083 (0.23.1.78)

Conclusions: The results of this study the total benefits of FCVIO I Ecuador exceed (memanazation
program costs after the introduction year, Estimates from this study will isfesm country policy makers and will comtribute to

efforts to mabilize resources for immunization.
Keywords; 10-valent p d conjugate vaccine, E
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Introduction

1 s ible for a significant burden
dmmmmmwmsmm
adults older than 65 years.' One of the most cost-effective stra-
tepics to reduce mmﬂlm morbudity and mortality
ghobully is 10 duce p Jugd (PCVs)
into routine immuniration progeams.”

Ecuader is 3 country located in South Amenica that ocoupies an
area of 283561 kny'. In 2021, the total popealation is
17 million people.” In the year 2020, there were 265437 live births
with 2 1de exp y of 7001 years and an infant
mortality rate of 95 per 1000 bve births. In 2020, the gross do-
mestic prodixt (GDP) per capita was $5600.° The Ecuwadorian
health system is divided isto 3 public system that covers
approximately 85X of the population and a private health system.”
More than SOX of immusization activities are performed it the
primary level,

In Ecuadior, 10-valent paeumococcal conjugate vacane (PCVI0)
mmwmnwmmmmma
G ly, the dmin 3 doses ding to the 3 +
© schedule (2, 4, and 6 months of age)® A study of Jisbo et al’
demonstrated that PCVID vaccine reduced hospitalized cases of
poneumonda by 278 amag chikiren younger than 1 year and 33%
i childeen younger thaa 5 years. Usiag data from S-year periods
before and aftor vaccine intreduction, the estimated impact of PCV
o0 preumonia-related mortality was 145 in children younger than
1 year and 10% in children younger tham 5 years. A 225 reduction
a pneurmenia mortality among adedts at the age of 50 to 64 years
wias also cbuserved as an indirect effect.

In addition 1o the direct and indurect clinkcal benefits of the XV
vaccine in the popudation, there are also economic benefits arising
from the introduction of PCV vaccine into the routine vaccination
program.”” One method to assess the economic unpact of Im-
mMuRIZation s retum on investment (ROI), which compares net
bepefits of an intervention with costs.”” Ozawa et al" evaluated
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Objective

“To provide a publicly available web-based, and easy-to-use tool
that enables countries to lead their immunization investment
planning, supported by collaborative guidance.”

Comprehensive
Convenient
Collaborative
Country-led



R-Shiny based application
Based on immunization program analysis models created by the Decade of Vaccine
Economics (DOVE)/ Vaccine Economics Research for Sustainability and Equity (VERSE)
team at the International Vaccine Access Center, the Johns Hopkins Bloomberg School of
Public Health.

o Economic benefit — Cost-of-lliness (COI) approach

o Vaccine-specific immunization program costing and the funding gap are calculated based on
the current level of financing - Costing, Financing and Funding Gap (CFF) model.
Model key components of immunization program analysis, including
o Economic benefits, Costing, ROI, Financing and Funding Gaps
At both national and subnational level.



Methodology — DOVE/ VERSE Model Review

——-->

VACCINE IMPACT  Health impact estimates A =celel
MODELLNG CONSORTIUM BeneﬁtS
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Return on Investment (ROI) Model

Inpatient Bed Days
Care Seeking Rate
Daily minimum wage
ETC.

COST OF ILLNESS AVERTED
* Direct Costs
* Treatment costs
* Transportation costs
* Lost caregiver wages

* Indirect Costs
* Productivity loss due to death
* Productivity loss due to disability

]

Benefits — Costs
Costs

ROI =
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Immunization Program Costing

Vaccine costs; i
2030 117 18

= Z Z Z(number of doses;j, X price per dose; )

k=2021j=1i=1 | Number of doses;jy

= Target populationijk X Coverage rate; i
X Number of recommended doses;;
X (1/(1 — Wastage ratel-j)) X (Buffer,;jk)

_|_

Immunization delivery costs;jy |
2030 117 18

= z 2 Z(number of doses;;; X delivery cost per dose;;)

Where 1 = vaccine, j = country and k = year

. . .
k3021 721154 the buffer stock rate for routine immunization is

calculated incrementally
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ROI Shiny Application — LIVE DEMO

VERSE Return-on-Investment

USER INPUT TEMPLATE

Introducing the Return-on-Investment Tool

Under the VERSE grant, the Return-on-Investment tool was developed to enable researchers and decisionmakers to calculate the
estimated return on investment (ROI) of financing specific vaccines programs. To make this estimate, the application draws upon two
economic models developed by |VAC s Economics and Finance Team,

Economic Benefits

This tool computes the economic benefits of a vaccination program using a cost-of-liness (COI) approach. COI considers both the direct
and indirect costs associated with the iliness. Economic impact is discounted 1o the year of vaccination so that benefits are attributed to
vaccines delivered - as traditionally done within health ics, this di 1 rate is 3% per year. Benefits are attributed to costs
averted due to preventing an iliness from occurring, These are disaggregated into averted costs from treatment, transportation to clinic,
caregiver wages, and long-term costs due 10 disability and to death, Our COI model builds on estimates of the cases and deaths averted
by vaccines from 1he Vacene Impact Modeling Consortium (VIMC) , The current version of this tool is based on the default touchstone
touchstone2019 .

Costs
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https://verse.shinyapps.io/R-Shiny-Return-on-Investment-updated_deploy/

* Integrating additional metrics:
» Cost per dose
» Cost per death averted
« Cost per DALY averted

« Enhancing customization to better reflect country-specific data:
« Adjustable coverage targets
 Editable financing inputs
« Scenario analysis for policy and investment planning
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