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Estimated economicimpact of vaccinations in 73 low- and middle-

income countries, 2001-2020

Sachiko Ozawa,? Samantha Clark, Allison Portnoy,© Simrun Grewal, Meghan L Stack,® Anushua Sinha,f
Andrew Mirelman,? Heather Franklin,” Ingrid K Friberg," Yvonne Tam,® Neff Walker,> Andrew Clark,
Matthew Ferrari) Chutima Suraratdecha,* Steven Sweet,' Sue J Goldie,' Tini Garske,™ Michelle Li,"

Peter M Hansen,® Hope L Johnson" & Damian Walker?

Objective To estimate the economic impact likely to be achieved by efforts to vaccinate against 10 vaccine-preventable diseases between
2001 and 2020 in 73 low- and middle-income countries largely supported by Gavi, the Vaccine Alliance.

Methods We used health impact models to estimate the economic impact of achieving forecasted coverages for vaccination against
Haemophilus influenzae type b, hepatitis B, human papillomavirus, Japanese encephalitis, measles, Neisseria meningitidis serogroup A,
rotavirus, rubella, Streptococcus pneumoniae and yellow fever. In comparison with no vaccination, we modelled the costs — expressed in
2010 United States dollars (USS) — of averted treatment, transportation costs, productivity losses of caregivers and productivity losses due
to disability and death. We used the value-of-a-life-year method to estimate the broader economic and social value of living longer, in
better health, as a result of immunization.

Findings We estimated that, in the 73 countries, vaccinations given between 2001 and 2020 will avert over 20 million deaths and save
US$ 350 billion in cost of illness. The deaths and disability prevented by vaccinations given during the two decades will result in estimated
lifelong productivity gains totalling US$ 330 billion and USS$ 9 billion, respectively. Over the lifetimes of the vaccinated cohorts, the same
vaccinations will save an estimated USS 5 billion in treatment costs. The broader economic and social value of these vaccinations is estimated
at US$ 820 billion.

Conclusion By preventing significant costs and potentially increasing economic productivity among some of the world's poorest countries,
the impact of immunization goes well beyond health.

Abstracts in S H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

While vaccination is generally regarded to be one of the most
cost-effective interventions in public health, the introduction
and sustained use of any new vaccine needs to be supported by
decision-makers who appreciate the full potential economic
benefits that result.'” This paper focuses on the economic
benefits of the vaccinations given, against 10 diseases, in 73
low- and middle-income countries supported by Gavi, the
Vaccine Alliance, since Gavi’s establishment in 2001.

In 2011, disease modelling experts were convened, by
Gavi and the Bill & Melinda Gates Foundation, to estimate
the global impact of immunization beyond the original
Expanded Programme on Immunization - based on the

latest forecasts of vaccine demand and estimates of disease
burden. In 2013, these experts developed health impact
models to estimate the numbers of cases of illness, deaths and
disability-adjusted life-years (DALYs) averted as the result of
vaccination against 10 diseases in 73 low- or middle-income
countries.®” Recently, we built on the output from these
models by estimating the corresponding economic impact.
To reflect the full impact of vaccinations in low-and middle-
income countries, we captured not only the traditional costs
of illness — e.g. productivity losses averted and treatment
costs saved — but also projected the long-term economic and
social benefits of vaccinations.”
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Methods
Cost of illness

Since 2001, 73 countries with per-capita
gross national incomes in 2003 of no
more than 1000 United States dollars
(USS$) have received Gavi support. Our
analysis was based on data for these
73 low- or middle-income countries
(Box 1). We estimated the health and
economic impact of vaccination against
10 vaccine-preventable diseases: Hae-
mophilus influenzae type b, hepatitis
B, human papillomavirus, Japanese
encephalitis, measles, Neisseria menin-
gitidis serogroup A, rotavirus, rubella,
Streptococcus pneumoniae and yellow
fever. Table 1 presents the relevant
health outcomes, permanent disabilities
and vaccines that we included in our
models. While all of our study vaccines
are delivered via routine immunization,
supplementary immunization activities
also occur for Japanese encephalitis,
measles, N. meningitidis serogroup A,
rubella and yellow fever. Our estimates
of the numbers of deaths, cases and
DALYs averted as the result of vaccina-
tion were developed from health impact
models, as previously described.®” We
used data on immunization coverages
published by the World Health Orga-
nization (WHO) and United Nations
Children’s Fund to estimate annual vac-
cine coverages for each study country
for the period 2001-2012° and version 9
of Gavi’s strategic demand forecast to
estimate the corresponding probable
coverages for the period 2013-2020.’
Using the cost of illness approach'
from a societal perspective, we estimated
treatment costs and productivity losses
averted by vaccination based on the
estimated numbers of cases, deaths
and disabilities averted.'' For each of
the 10 diseases studied, we constructed
decision tree models to capture both the
short- and long-term averted costs of
illness. These costs were broken down
into five categories: (i) averted treatment
costs; (ii) averted transportation costs
for seeking care; (iii) averted reduc-
tion in caregivers’ economic output;
(iv) averted loss of productivity due to
premature death; and (v) averted loss of
survivors’ productivity due to disability.
All estimates of the averted cost of illness
were discounted at 3% and are expressed
in 2010 US$. We present separate results
for the 20 years following Gavi’s estab-
lishment - i.e. 2001-2020 - and the cur-
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Box 1.Countries included in the analysis on the estimated economicimpact of
vaccinations, 2001-2020

Afghanistan, Angola, Armenia, Azerbaijan, Bangladesh, Benin, Bhutan, Bolivia (Plurinational
State of ), Burkina Faso, Burundi, Cambodia, Cameroon, Central African Republic, Chad, Comoros,
Congo, Cote d'lvoire, Cuba, Democratic People’s Republic of Korea, Democratic Republic of the
Congo, Djibouti, Eritrea, Ethiopia, Gambia, Georgia, Ghana, Guinea, Guinea-Bissau, Guyana,
Haiti, Honduras, India, Indonesia, Kenya, Kiribati, Kyrgyzstan, Lao People’s Democratic Republic,
Lesotho, Liberia, Madagascar, Malawi, Mali, Mauritania, Mongolia, Mozambique, Myanmar, Nepal,
Nicaragua, Niger, Nigeria, Pakistan, Papua New Guinea, Republic of Moldova, Rwanda, Sao Tome
and Principe, Senegal, Sierra Leone, Solomon Islands, Somalia, South Sudan, Sri Lanka, Sudan,
Tajikistan, Timor-Leste, Togo, Uganda, Ukraine, United Republic of Tanzania, Uzbekistan, Viet
Nam, Yemen, Zambia and Zimbabwe.

Table 1. Model parameters for 10 vaccine-preventable diseases

Death and disabilities
adverted

Pathogen Vaccines Target disease

Haemophilus Pentavalent Meningitis and Death, deafness, cognitive

influenzae pneumonia impairment, motor
type b impairment and seizure
disorder

Hepatitis B Monovalent, Acute/fulminant Death
virus tetravalent infection, chronic

(DTP-HepB) or infection, hepatocellular

pentavalent (DTP-  carcinoma, compensated

HepB-Hib) and decompensated

cirrhosis

Human Recombinant Cervical cancer Death

quadrivalent or
bivalent

papillomavirus

Japanese Live attenuated Japanese encephalitis Death, neurological
encephalitis sequelae/cognitive
virus impairment
Measles® Live attenuated Measles Death, central nervous
virus (measles or system sequelae
measles—rubella)
Neisseria Conjugate Meningitis Death, deafness, vision
meningitidis impairment, motor
serogroup A impairment and seizure
disorder
Rotavirus Attenuated oral Severe and non-severe Death
rotavirus (RV1 or diarrhoea
RV5)
Rubella Live attenuated Congenital rubella Death, hearing loss, vision
virus (rubella or syndrome loss, cardiac abnormalities
measles—rubella) and central nervous
system complications
Streptococcus Conjugate (PCV10  Meningitis and Death, deafness, cognitive
pneumoniae or PCV13) pneumonia impairment, motor
impairment and seizure
disorder
Yellow fever Live attenuated Yellow fever disease Death
virus (17D)

DTP: diphtheria—tetanus—pertussis; HepB: hepatitis B; Hib: Haemophilus influenzae type b; PCV10: 10-valent

pneumococcal conjugate vaccine; PCV13: 13-valent pneumococcal conjugate vaccine; RV1: Rotarix®; RV5:

Rotaleq®.

2 For our analysis, we only captured the benefits of second doses of measles vaccine and measles-related
supplementary immunization activities. We did not estimate the impact of the first doses as they formed a
standard component of national immunization programmes.

rent so-called Decade of Vaccines - i.e.
2011-2020.

In estimating the immunization-
attributable averted costs of treatment,

transportation and lost caregiver pro-
ductivity, we used the country-specific
estimated proportions of children for
whom care was sought'” as well as data

Bull World Health Organ 2017;95:629-638| doi: http://dx.doi.org/10.2471/BLT.16.178475
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on the duration and rates of hospital
admission.””"* Country-specific costs
of relevant inpatient and outpatient
care at hospitals and health centres were
primarily obtained from the WHO’s
Choosing Interventions that are Cost-
Effective (WHO-CHOICE) project.”
Costs of medications and diagnostics
were estimated as proportions of facility
costs. We assumed that each inpatient
admission or outpatient visit was as-
sociated with a fixed transportation
cost - i.e. a country-specific estimated
mean cost of a return trip to and from
a health-care facility.”” We also assumed
that caregivers of sick children lost half
their daily productivity for an outpatient
visit and a full day’s productivity for
each day a child was hospitalized. In
each study country, a caregiver’s daily
productivity was assumed to equal the
daily minimum wage.”

Lost productivity resulting from
convalescence and long-term disability
was estimated for cases that could be
averted by vaccination. To account for
other causes of mortality that may im-
pact the number of survivors entering
the workforce, age-specific survival rates
were applied to the non-fatal cases. The
total number of productive years lost
due to disability was estimated using the
difference between life expectancy and
mean age at disability onset — incorporat-
ing relevant disability weights. Estimates
of life expectancy were derived from
data published by the United Nations’
Population Division®* and disability
weights from the 2010 Global Burden of
Disease study.” For each study country,
we estimated lost productivity resulting
from disability and premature mortality
by multiplying the number of produc-
tive life-years lost due to disability or
premature death by the projected annual
values for the per-capita gross domestic
product.” The values we give for total
averted long-term productivity losses
represent the projected economic out-
puts of children whose disability or death
are — or will be - prevented through
immunization. Children were assumed
to begin their economically productive
lives when they reached an age of 15
years. Further detail on the key inputs,
assumptions and data sources used for
our analysis has been published.”

Economic and social value

We used a second method to capture
the broader economic and social value
placed on living longer and healthier

Research

Economic impact of vaccination against 10 diseases

lives as a result of vaccination. For this,
we applied a value-of-life approach that
provides a societal perspective of the
full benefits of reduced mortality. The
estimated value of a life-year was based
on data from two sources: (i) wage risk
studies that use data on labour markets
to examine the trade-off between wages
and risk of mortality while employed;
and (ii) stated preference studies in
which individuals are asked how much
they are willing to pay to avoid certain
risks of death.”>”® Based on earlier work
to estimate the annual per-capita value
of an increase in life expectancy,” " we
assumed that the value of a life-year
saved in a particular country was 1.6
times that country’s annual per-capita
gross domestic product. The economic
and social value of vaccinations was
estimated from the number of deaths
averted due to vaccines, the difference
between life expectancy and mean age
of death from each study disease and
the relevant per-capita gross domestic
product (GDP).”!

Traditional estimates of the value
of a life-year have focused on estimat-
ing the full benefits of mortality reduc-
tion — with few studies examining the
impact of corresponding reductions in
morbidity.*** To reflect the benefit of
averting morbidity, we estimated the
value of a year lived with disability. As
in the estimation of years lived with
disability and years of life lost — both
used to calculate a DALY - disability
weights were applied to estimate the
impact of various disabling conditions
on an individual’s value of life from the
age of disease onset to expected age at
death.”” Disability weights varied from
0 - representing perfect health - to 1 -
representing death. A similar approach
was used in a previous estimation of the
impact of disability on the value of a life-
year.” Our estimate of the value of a year
lived with disability was used to estimate
the full economic loss associated with
permanent, long-term disability caused
by any of the six study diseases that can
have permanent sequelae - i.e. H. in-
fluenzae type b, Japanese encephalitis,
measles, N. meningitidis serogroup A,
rubella and S. pneumoniae.

Sensitivity analysis

Multivariate Monte Carlo simula-
tions, with 10000 replications, were
performed to assess the impact on cost
estimates of uncertainty in the values
of several key parameters: labour-force

Bull World Health Organ 201 7;95:629—638' doi: http://dx.doi.org/10.2471/BLT.16.178475

participation, per-capita GDP, the num-
bers of cases and deaths averted, the
multiplier — otherwise set at 1.6 — used
in the estimation of the value of a life-
year, transportation costs and WHO-
CHOICE treatment costs. Cost values
were sampled from p distributions to
represent the right skew of observed
costing data while non-cost values were
sampled from f distributions. Lower
and upper ranges of distributions were
derived from health impact models or
published literature. Results from the
sensitivity analysis were used to con-
struct 90% uncertainty ranges around
point estimates and generate a tornado
diagram illustrating the degree to which
individual parameters influenced the
final results. The analysis was performed
using version 6 of the @RISK software
package (Palisade Corporation, Ithaca,
United States of America).

Results
Cost of illness

Table 2 presents estimates of the health
and economic impact, for the period
of 2001-2020 and the decade of 2011-
2020, of averting 10 vaccine-preventable
diseases in the 73 countries. According
to our analyses, use of life-saving vac-
cines will avert an estimated 20 million
deaths, 500 million cases of illness, 9
million cases of long-term disability and
960 million DALYs between 2001 and
2020. During the Decade of Vaccines,
introduction and/or increased coverage
of the modelled vaccines are projected to
avert over 14 million deaths, 350 million
cases of illness, 8 million cases of long-
term disability and 700 million DALYs.

By 2020, immunizations since 2001
will have averted an estimated US$ 350
billion (uncertainty range: 260-460 bil-
lion) in total costs due to illness. Most
of these costs — about US$250 billion
(uncertainty range: 190-330 billion)
- will have been averted since 2011,
of which about US$ 240 billion (uncer-
tainty range: 180-320 billion) represents
averted productivity loss caused by
premature death. Between 2011 and
2020, US$ 4 billion (uncertainty range:
3-4 billion) in treatment costs, US$ 350
million (uncertainty range: 240-490
million) in transportation costs and
US$ 730 million (uncertainty range:
650-790 million) in caregiver produc-
tivity losses could be averted. When we
estimated the total cost of illness averted
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by vaccination against each of our
study diseases, it appeared that greater
costs could be averted, per vaccinated
individual, through protection against
H. influenzae type b, S. pneumoniae,
human papillomavirus and measles than
protection against any of the other six
study diseases (Table 3).

Projected introductions of new
vaccines and supplementary immuni-
zation activities account for US$ 170
billion - about 66% - of the estimated
economic benefits of the Decade of Vac-
cines, with the remainder attributable
to the scale-up in coverage of vaccines
introduced before 2011. Supplementary
immunization activities against measles
represented the largest contributor to
our estimates of the overall averted costs
of illness — representing approximately
US$ 130 billion (uncertainty range: 70—
220 billion), or about 37% of total avert-
ed costs, and US$ 76 billion (uncertainty
range: 42-133 billion), or about 30%
of total averted costs, for the periods
2001-2020 and 2011-2020, respectively.
The second, third and fourth largest
drivers of the cost of illness appeared to
be H. influenzae type b, S. pneumoniae
and hepatitis B, respectively. Fig. 1
shows the disease-specific costs of illness
averted by vaccination, for the periods
2001-2020 and 2011-2020. Most of
these averted costs were represented by
the productivity saved as the result of
reduced mortality. Of the 73 countries
included in the analysis, the five with the
largest birth cohorts - i.e. Bangladesh,
India, Indonesia, Nigeria and Pakistan -
together accounted for more than half of
the estimated total cost of illness averted
between 2011 and 2020 (available from
the corresponding author). In terms of
the estimated total averted costs of ill-
ness per vaccinated individual (available
from the corresponding author), the
study countries in the WHO African
Region came highest, at US$ 71, fol-
lowed by those in the South-East Asia
(US$ 58), Western Pacific (US$ 56),
Eastern Mediterranean (US$45) and
European (US$33) Regions and then
the Region of the Americas (US$20).

Sensitivity analysis indicated that
our estimates of the averted costs of
illness were most sensitive to variation
in estimates of the numbers of deaths
averted by vaccination, particularly
against diseases associated with a high
disease burden and young age at onset
- e.g. H. influenzae type b, measles,
rotavirus and S. pneumoniae (available
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Table 3. Costs of illness averted as the result of vaccinations against 10 diseases, 73
Gavi-supported low- and middle-income countries, 2001-2020

Pathogen Averted costs of illness (2010 US$)

Per vaccinated Per care-seeking case Per death averted*

individual® averted®

Hepatitis B virus 61 12 7000
Haemophilus 105 48 22000
influenzae type b
Human 102 7 4000
papillomavirus
Japanese 9 200 35000
encephalitis virus
Measles virus 85 7 27000
Neisseria 25 31 17000
meningitidis
serogroup A
Rotavirus 37 9 23000
Rubella virus 5 71 16000
Streptococcus 122 38 19000
pneumoniae
Yellow fever virus 72 10 19000

USS: United States dollars.

¢ The averted costs are both short-term — i.e. those incurred immediately at disease onset as the result of
treatment, transportation or lost caregiver wages — and long-term — i.e. those associated with productivity
lost, as a result of disease and/or disability, over the lifetime of the affected individual. This was calculated
by dividing the total cost of illness by the number of individuals who received the recommended course

of vaccine doses against that antigen.

® These estimates are based only on averted short-term costs of illness. This estimates the averted cost
of treatment, transportation and lost caretaker wages divided by the number of individuals with each
vaccine-preventable disease who likely sought health-care treatment.

¢ These estimates are based on data from care-seeking cases who subsequently died and exclude

individuals with productivity loss due to disability.

from the corresponding author). Cost
parameters such as per-capita GDP
proved to be less influential.

Economic and social value

In terms of their overall broader eco-
nomic and social impact, we estimated
the vaccinations we investigated to be
worth approximately US$ 820 billion
(uncertainty range: 560-1200 billion)
and US$ 600 billion (uncertainty range:
420-870 billion) over the periods
2001-2020 and 2011-2020, respectively.
About 97% of each of these values was
represented by the value of averted
mortality. Averted morbidity contrib-
uted much less — about US$ 19 billion
(uncertainty range: 16-22 billion) and
US$ 16 billion (uncertainty range: 14-19
billion) over the periods 2001-2020 and
2011-2020, respectively. Over half of the
estimated economic and social value of
vaccination in 2001-2020 is attributable
to vaccinations against H. influenzae
type b, hepatitis B and S. pneumoniae.
Fig. 2 presents a year-on-year compari-
son of the estimated economic and social
values, costs of illness averted and deaths
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averted between 2001 and 2020. The
annual fluctuations shown are largely a
result of supplementary immunization
activities against measles, which are
scheduled to peak every other year.

Similar to our estimates of the
averted costs of illness, our broader es-
timates of the economic and social value
of vaccinations were most sensitive to
variation in the estimated health impact
of vaccinations against childhood ill-
nesses with a high disease burden - e.g.
H. influenzae type b, measles, rotavirus
and S. pneumoniae.

Discussion

Between 2001 and 2020, according to
our estimates, immunization against
10 vaccine-preventable diseases in 73
low- or middle-income countries will
avert almost 20 million child deaths and
save US$ 350 billion in costs of illness.
More than two-thirds of these benefits
are expected to accrue from new vaccine
introductions and increases in immu-
nization coverage during the Decade of
Vaccines. Between 2001 and 2020 - just
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Fig. 1. Costs of illness averted as the result of vaccinations against 10 diseases, 73 Gavi-supported low- and middle-income countries,
2001-2020 and 2011-2020
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Fig. 2. Economic and social value gained, averted costs of iliness and deaths averted annually, as the result of vaccinations against 10
diseases, 73 Gavi-supported low- and middle-income countries, 2001-2020
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as a result of the vaccinations we inves-
tigated — each of our Gavi-supported
study countries could expect to avoid a
mean of approximately US$ 5 million in
treatment costs per year.

Most of the economic benefits of the
vaccines we investigated come - or are
expected to come —from the long-term
gains associated with a more produc-
tive workforce. Our examination of the
broader economic and social value of
such vaccines, beyond labour produc-
tivity, illustrates the substantial gains
associated with vaccination, with the
value for all 73 study countries estimated
to reach US$ 820 billion over the 20
years since Gavi was launched in 2001.
Unlike the lower estimates of the averted
costs of treatment, our estimates of the
broader economic and social value of
vaccines reflect the non-economic value
that people place on living longer and
healthier lives.”>” Sensitivity analyses
indicate that future economic analyses
on this topic could be made stronger by
the collection of additional empirical
data on disease burden.

Our main findings are similar to
those of previous analyses of the health
and economic impact of vaccinations.
Using newer inputs for the health im-
pact models developed in 2013,° our
estimates are based on updated data on
immunization coverages and disease
burden and a newer version of Gavi’s
strategic demand forecast.” We also ex-
cluded the impact of a routine first-dose
of measles vaccination and used a differ-
ent model to estimate the health impact
of yellow fever vaccination. Whenever
several different estimates of health im-
pact were available from multiple mod-
els — as was the case for H. influenzae
type b, human papillomavirus, rotavirus
and S. pneumoniae — we incorporated
ranges for the impact in our sensitivity
analyses. A previous estimate of the
number of deaths expected to be averted
between 2011 and 2020 in our study
countries as the result of vaccinations
against the same 10 diseases - i.e. 13
million® - is similar to our estimate, of 14
million, taking into account the various
updates that we made across models.

While the method we followed to
estimate the averted costs of illness was
similar to that used in previous analy-
ses,” our analyses included an exten-
sion, upgrading and/or improvement
of the diseases covered, health impact
inputs, vaccine demand forecasts and
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data sources. The method we followed
to produce our broader estimates of
the economic and social value of vac-
cinations improves on earlier research™
by using the annual per-capita value
of an increase in life expectancy and
also by capturing the value of life lived
in disability. Our estimates of annual
treatment costs for specific diseases are
similar to those of previous related
cost—effectiveness studies. For example,
the annual treatment and societal
costs averted due to introduction of
rotavirus vaccine in low- and middle-
income countries were estimated to total
US$ 440 million™ — when expressed in
2010 US$ - compared with our corre-
sponding estimate of US$ 690 million.

Our analysis had several limita-
tions. Because of a lack of relevant
input data across countries and years,
many health impact models are static,
have limited country-level empirical
data for some inputs and do not include
long-term effects such as herd immunity.
Given the current downward trend in
child mortality and in the proportion
of childhood deaths attributable to
vaccine-preventable diseases, estimates
of the projected, future, health and
economic impact of vaccinations may
be overestimates. Furthermore, work
is currently underway to refine and
improve health impact models by the
inclusion of probabilistic uncertainty
analysis and programmatic constraints
such as delayed vaccination, partial
dosing and relative coverage - i.e. the
extent to which deaths may be clustered
in unvaccinated groups. Our analysis
did not include health-system contribu-
tions or any other costs of vaccination
programmes.’’

Our results are likely to have been
influenced by the underlying disease
burden, the duration of time between
vaccination and the vaccine-preventable
disease, the size of the eligible birth
cohorts, immunization coverage rates
and the effectiveness of vaccination
programmes. In general, vaccination
programmes based on highly effica-
cious vaccines that are given in early
childhood and target pathogens caus-
ing acute disease would be expected to
have relatively high economic benefits.
Vaccines administered later in life that
target chronic infections occurring at
older ages - e.g. vaccines against human
papillomavirus — would be expected to
have less economic benefit. Data from
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the vaccination programmes of coun-
tries with large populations, high disease
burdens and considerable economic
output contributed disproportionately
to our global estimates. We did not es-
timate treatment costs for long-term
disability because there were no relevant
data for many of our study countries. We
also did not capture the impact made
by the vaccines included in the original
Expanded Programme on Immuniza-
tion - e.g. the bacille Calmette-Guérin,
diphtheria-tetanus—pertussis and polio
vaccines and first doses of measles vac-
cine. In estimating the economic impact,
we did not capture macroeconomic
benefits - e.g. growth in gross domestic
product - or the economic implications
of demographic changes resulting from
vaccination.”* In addition, empirical
data on the value of a life-year are not
available from interventions targeting
children in low- and middle-income
countries.

Despite these limitations, our re-
sults should give global decision-makers
some idea of the full economic and
social benefits that could be gained by
increasing investments in immuniza-
tions. They have already informed
Gavi’s investment strategy for the period
2016-2020 and highlighted the need for
better global-level estimates of the eco-
nomic impact of vaccination.*’ Unlike
the conservative estimates used in Gavi’s
strategy, which incorporated additional
uncertainty in the base parameters, our
results were based on available coverage
estimates and model outputs. It seems
clear that, in averting substantial costs
and potentially increasing economic
productivity among the world’s poorest
countries, the impact of immunization
goes well beyond health. H
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Résumé

Estimation de I'impact économique de la vaccination dans 73 pays a revenu faible et intermédiaire entre 2001 et 2020

Objectif Estimer limpact économique qui pourrait découler des efforts
de vaccination contre 10 maladies a prévention vaccinale déployés
entre 2001 et 2020 dans 73 pays a revenu faible et intermédiaire, et
largement soutenus par Gavi, I'Alliance du Vaccin.

Méthodes Nous avons utilisé des modeles d'‘évaluation de l'impact sur
la santé pour estimer limpact économique qui découlerait, si le taux
de couverture prévu est atteint, des vaccinations contre Haemophilus
influenzae type B, I'hépatite B, le papillomavirus humain, l'encéphalite
japonaise, la rougeole, Neisseria meningitidis sérogroupe A, le rotavirus,
la rubéole, Streptococcus pneumoniae et la figvre jaune. Pour établir une
comparaison avec 'absence de vaccination, nous avons modélisé les
colts —exprimés en dollars des Etats-Unis 2010 (USD) — des traitements
évités, les colits de transport, les pertes de productivité des soignants
non professionnels et les pertes de productivité pour cause d'invalidité
ou de déces. Nous avons utilisé une méthode permettant dévaluer
la valeur d'une année de vie pour estimer la valeur économique et
sociale au sens large d'une vie plus longue et en meilleure santé grace
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a la vaccination.

Résultats D'aprés nos estimations, les vaccinations pratiquées
entre 2001 et 2020 dans les 73 pays permettront déviter plus de
20 millions de décés et déconomiser 350 milliards de dollars des Etats—
la vaccination prauquee au cours de ces deux décennies entraineront
des gains de productivité permanents respectivement estimés a
330 milliards de dollars des Etats-Unis et 9 milliards de dollars des
Etats-Unis. On estime qu'au cours de la vie des cohortes vaccinées, les
mémes vaccinations permettront d'économiser 5 milliards de dollars
des Ftats-Unis en colts de traitement. La valeur économique et sociale
au sens large de ces vaccinations est estimée a 820 milliards de dollars
des Etats-Unis.

Conclusion L'impact de la vaccination dépasse le domaine de la santé,
caril permet déviter dimportants collts et une augmentation potentielle
de la productivité économique de certains des pays les plus pauvres
du monde.
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Pesiome

MpeanonoxuTenbHble 3KOHOMUYECKME NOCNEACTBUSA BaKLUHALMW B 73 CTPaHAX C HU3KUM U CPeSHUM

ypoBHem foxopa, 2001-2020 rr.

Llenb OueHnTb SKkoHOMMUECKME MOCNeCTBIA, KOTOPbIE MOTYT ObiTb
LOCTUrHYTBl Bnarofapsa ycunuam B 06nacTv BakUMHaUWK NPOTUB
10 npepynpexaaemblx BakUMHaumel bonesHel, 8 neprog ¢ 2001 no
2020 1.B /3 CTpaHax C HV3KNM 1 CPeHUM YPOBHEM JOXOAA, KOTOPbIe
B 3HauMTeNbHOW cTeneHn nopnepxmaatoTcs FABM (MobanbHbim
anbAHCOM MO BaKUMHaM 1 UMMYH3aLmK).

MeToabl Mbl MCNONb30BaNM MOAENN BO3AENCTBMA Ha 340POBbE
ONA OUEHKN 3KOHOMWUYECKUX MOCNeACcTBUM [OCTUXEHUA
MPOrHO3MPYeMbIX MOKPbITUI BaKUMHALMEN NPOTUB TaKkWX
BO30yauTenen nHdekunii, kak Haemophilus influenzae tina b,
BUPYC renatuTta B, BUpYC Nanuniiombl yenoseka, BMpYC ANOHCKOrO
sHUedanuTa, BUpYyC kopu, Neisseria meningitidis ceporpynnsi A,
POTaBUPYC, BUPYC KPaCHyxM, Streptococcus pneumoniae 1 B1pYycC
XKenTow Nnxopagku. MNpr CpaBHEHNM C OTCYTCTBMEM BaKLMHALMN
Mbl MOZEMPOBANM 3aTpaThl, BolpaxeHHbie 8 gonnapax CLUA (US'S)
no kypcy 2010 ropa: npefoTspalleHie pacxofoB Ha JleueHune,
TPAHCMOPTHbIX PACXOAOB, HETPYAOCMOCOOHOCTY ML, YXaXKMBAIOLLMIX
33 AeTbMMU, V1 HETPYAOCMOCOBHOCTH 13-33 HBANMAHOCTU 1 CMePTH.
Mbl MCNoNb30BaNn MeTof, OCHOBAHHbIA Ha LEHHOCTY OJHOro
rofia »Kv3Hw, 4ToObl OLEHNTL Bonee LUMPOKYI0 SKOHOMUYECKYIO 1

COLWManbHYI0 LIEHHOCTb Oonee AONrow »K3HW U yYLlero COCTOAHNS
340POBbA, AOCTUMHYTBIX B pe3ynbTaTe MMMYHM3aLMN.

PesynbTtatbhl Mbl noagcumTany, 4to B 73 CTpaHax BakUMHaUWW,
npoBeaeHHble B neprop ¢ 2001 no 2020 r,, npeaoTBpaTtaT bonee
20 MUIMOHOB CMepTEN 1 MO3BONAT CIKOHOMIUTL 350 MUNNMAPA0B
nonnapos CLIA Ha 3atpaTax, cBszaHHbIX C 6one3HAMNU. CMepTHOCTbL
1N VHBANWMAHOCTb, NPEAOTBPALLEHHbIE C MOMOLLbIO BaKLUMHALMK,
NPoOBeAEHHON B TeYeHme ABYX LECATUNETUN, NpuBemyT K
OXMOaemMomMy POCTY MPOM3BOAUTENBHOCTY TPyAa Ha MPOTAXKEHMM
BCEW M3HM Ha obLyto cymmy 330 munnmapgos gonnapos CLIA v
9 munnvapaos fonnapos CLA cooTBeTCTBEHHO. B TeueHme x13Hn
BaKLIMHMPOBAHHbIX KOrOPT Te e BaKUMHALMM MO3BONAT C3KOHOMUTD
npunbnusutensHo 5 munnuapaos gonnapos CLIA Ha pacxopax Ha
neveHvie. bonee WnpoKaa SKOHOMMYECKadA 1 CoLManbHasA LIEHHOCTb
3TUX BaKUMHaUM oleHnBaeTca 8 820 munnvapgos aonnapos CLUA.
BbiBog [pefoTBpallad 3HaUMTENbHbIE M3AEPXKKM 1 MOTEHLMANBHO
YyBENNUYMBAA SKOHOMUYECKYIO MPOU3BOANTENBHOCTb Cpeam
HeKOTOPbIX beHEeNLLNX CTPaH M1PA, BIAHVE UMMYHI3aLMN BbIXOAWT
[laneKo 3a npegesbl 3OPOBbA.

Resumen

Impacto econdmico estimado de las vacunas en 73 paises con ingresos bajos y medios, 2001-2020

Objetivo Estimar el impacto econdmico que probablemente se logaria
con los esfuerzos de vacunar frente a 10 enfermedades evitables
mediante la vacunacién entre 2001 y 2020 en 73 pafses con ingresos
bajosy medios ampliamente respaldados por la Gavi, laVaccine Alliance.
Métodos Se utilizaron modelos de impacto sanitario para estimar el
impacto econémico de lograr las coberturas previstas de vacunacion
frente a Haemophilus influenzae tipo b, hepatitis B, virus del papiloma
humano, encefalitis japonesa, sarampion, Neisseria meningitidis
serogrupo A, rotavirus, rubéola, Streptococcus pneumoniae 'y fiebre
amarilla. En comparacién con la no vacunacion, se modelaron los
costes (expresados en dolares estadounidenses, USD, de 2010) de
los tratamientos evitados, los costes de transporte, las pérdidas
de productividad de los proveedores de salud y las pérdidas de
productividad debido a la discapacidady la muerte. Se utilizé el método
de valor de vida anual para estimar de forma mas amplia el valor

econoémico y social del hecho de vivir mas, con una mejor salud, como
resultado de la inmunizacion.

Resultados Se estimd que, en los 73 paises, las vacunas suministradas
entre 2001 y 2020 evitaran mas de 20 millones de muertes y ahorraran
350 000 millones de USD en costes de enfermedades. Las muertesy las
discapacidades evitadas gracias a las vacunas suministradas durante
las dos décadas tendran como resultado unas ganancias permanentes
estimadas en la productividad de un total de 330 000 millones de USDy
9000 millones de USD, respectivamente. Durante la vida de las cohortes
vacunadas, se estima que las mismas vacunaciones ahorraran 5 000
millones de USD en costes de tratamientos. El valor econdmico y social
mads amplio de estas vacunas se estima en 820 000 millones de USD.
Conclusion El impacto de las vacunas es positivo mds alla de la salud,
ya que se evitan costes significativos y se aumenta potencialmente
la productividad econdmica entre algunos de los paises mdas pobres.
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