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a b s t r a c t

Rotavirus, pneumococcal conjugate and HPV vaccines have the potential to make substantial gains in
health, specifically in reducing child mortality and improving women’s health. Decisions regarding new
vaccine introduction should be grounded in a broad evidence base that reflects national conditions. In
this paper, we describe the Pan American Health Organization ProVac Initiative’s experience in strength-
ening national decision making regarding new vaccine introduction through five sets of activities: (1)
strengthening infrastructure for decision making; (2) developing tools for economic analyses and pro-
viding training to national multidisciplinary teams; (3) collecting data, conducting analysis, and gathering
a framework of evidence; (4) advocating for evidence-based decisions; and (5) effectively planning for
vidence-based decisions
atin America
aribbean
conomic evaluation
neumococcal conjugate vaccines
otavirus vaccines

new vaccine introduction when evidence supports it. Key lessons learned regarding the role of multi-
disciplinary country teams, provision of direct technical support, development of tools, and provision of
distance and in-person training are highlighted.

© 2010 Elsevier Ltd. All rights reserved.
uman papillomavirus vaccines
nfluenza vaccines

. Introduction

The development of national immunization programs, making
hildhood vaccination available to the majority of children glob-
lly, is recognized as one of the 20th century’s great public health
uccesses. This success has been particularly strong in Latin Amer-
can and the Caribbean (LAC) [1–3]. Extending that success into the
urrent century requires making new and underutilized vaccines
vailable to populations most in need. Based on recent estimates
n the LAC region, rotaviral disease results in approximately 40% of
Please cite this article in press as: Jauregui B, et al. Strengthening the tech
new vaccine introduction: Lessons learned by PAHO’s ProVac Initiative. Va

ospitalizations from diarrhea in children aged under 5 years and
pproximately 75,000 hospitalizations and nearly to 15,000 deaths
nnually [1]. Pneumococcal pneumonia and invasive pneumococ-
al disease account for an estimated 713,000 cases and 33,100

∗ Corresponding author at: Pan American Health Organization, 525 23rd St NW,
ashington, DC 20037, USA. Tel.: +1 202 974 3413; fax: +1 202 974 3635.

E-mail addresses: jauregub@paho.org, barbarajauregui@gmail.com (B. Jauregui).

264-410X/$ – see front matter © 2010 Elsevier Ltd. All rights reserved.
oi:10.1016/j.vaccine.2010.11.075
deaths occurring yearly in the Latin American and Caribbean region
[2]. Human papillomavirus leads to 92,136 cervical cancer cases and
37,640 deaths in the LAC region annually [3].

Rotavirus, pneumococcal conjugate and HPV vaccines have the
potential to prevent deaths and reduce disease burden due to these
pathogens [4–6]. However, the addition of new vaccines present
substantial financial and logistic burdens to national immuniza-
tion programs [7]. Such burdens delay new vaccine introduction or
pose challenges to sustainability. National decision-making regard-
ing new vaccine introduction need urgent strengthening, grounded
in a broad evidence base [8,9].

A decade ago, managers of Expanded Programs on Immuniza-
tions (EPI) in Latin America and the Caribbean requested additional
technical support, particularly in the use of cost-effectiveness anal-
nical capacity at country-level to make informed policy decisions on
ccine (2010), doi:10.1016/j.vaccine.2010.11.075

ysis and economic evaluations of interventions. To that end, in July
2004, the Pan-American Health Organization (PAHO) conducted a
Prevention Effectiveness Workshop to brief national immunization
managers and epidemiologists on the decision-making framework
and on methodologies for conducting cost-effectiveness studies

dx.doi.org/10.1016/j.vaccine.2010.11.075
dx.doi.org/10.1016/j.vaccine.2010.11.075
http://www.sciencedirect.com/science/journal/0264410X
http://www.elsevier.com/locate/vaccine
mailto:jauregub@paho.org
mailto:barbarajauregui@gmail.com
dx.doi.org/10.1016/j.vaccine.2010.11.075
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Fig. 1. Map o

nd interpretation of their results. In 2006, this topic was further
ddressed in the ProVac Workshop on Economic Analysis to Sup-
ort Decision making on Vaccine Introduction, with support from
he Bill and Melinda Gates Foundation and the Centers for Disease
ontrol and Prevention (CDC) [10]. By September 2006, Ministers
f Health in PAHO’s annual Directing Council Meeting requested
AHO to continue to provide technical assistance for evidence-
ased decisions [11]. Ministers expressed their concern that the
bsence of suitable economic analyses represented a weak link in
he development of immunization policy.

In response, PAHO’s ProVac Initiative was launched in 2006,
ith the objectives of (1) strengthening infrastructure for decision-
aking; (2) developing tools for economic analysis and provide

raining to national multidisciplinary teams; (3) collecting data,
onducting analysis, and building decision cases with technical,
nancial and operational, and societal criteria; (4) advocating for
vidence-based decisions; and (5) effectively planning for vac-
ine introduction when evidence supports it. While the ProVac
nitiative’s primary focus is to promote and strengthen the tech-
ical capacity in countries to perform economical analyses, the

nitiative also promotes critical assessments of all factors in the
ecision-making framework, including technical criteria, logisti-
al and financial criteria, and societal criteria. These objectives and
heir rationale were previously reported in detail [12]. In this report,
e describe the approach used to achieve these goals and lessons

earned.

. PAHO ProVac Initiative’s approach
Please cite this article in press as: Jauregui B, et al. Strengthening the tech
new vaccine introduction: Lessons learned by PAHO’s ProVac Initiative. Va

In the countries of Latin America and the Caribbean, immuniza-
ion policy has historically been driven by regional priorities [13].
uch regional initiatives have resulted in the eradication of polio
nd the elimination of measles, and rubella, as well as the expan-
ac activities.

sion of routine childhood immunization schedules to incorporate
Haemophilus influenzae type B (Hib) and hepatitis B virus vaccines.
However, the need for strengthened national capacity for deci-
sion making regarding introduction of new vaccines is becoming
increasingly evident [12]. Many factors vary substantially between
countries, such as financial and logistical issues, disease burden and
vaccine effectiveness (which may be affected by type coverage and
other national-level variables). Vaccine program costs and disease
burden costs prevented to the health system also vary considerably
from one country to another. Countries recognize the challenge to
make timely national decisions to maximize the number of child
lives saved, respond to societal demands, and develop an objective
evidence base for policy ahead of less objective corporate market-
ing strategies. With several effective, but expensive, new vaccines
now available, and with more in the pipeline, countries require
rational, evidence-based methods to prioritize their introduction
in a world of financial challenges.

The ProVac Initiative’s goal is to strengthen the national capac-
ity to make informed, evidence-based decisions regarding vaccine
introduction. The general guiding principle of ProVac is that deci-
sions regarding new vaccine introduction should be country-led
and grounded in a broad evidence base that reflects national con-
ditions. Central to the ProVac approach is the formation of a country
team, involving collaborations across multiple organizations – min-
istries of health and finance, healthcare organizations, international
academic institutions (Panel 1 and Fig. 1). This approach is sup-
ported by a regional network of ProVac Centers of Excellence based
in academic institutions across Latin America and the Caribbean
nical capacity at country-level to make informed policy decisions on
ccine (2010), doi:10.1016/j.vaccine.2010.11.075

(Table 1), thereby leveraging the efforts of a technical team based
in PAHO’s Washington DC headquarters to accomplish ProVac’s
objectives. The network promotes South-South cooperation with
support from northern hemisphere institutions. The partnership
between the country teams and ProVac’s core technical team,

dx.doi.org/10.1016/j.vaccine.2010.11.075
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Table 1
The ProVac Network of Centers of Excellence on Economic Evaluation and Decision Analysis.

Center of Excellence City & country Projects

Center for Evaluation Research &
Surveys (CIEE), Instituto Nacional
de Salud Pública (INSP), México

Cuernavaca, México Budget Impact Analysis. Development of a tool and a guide for budget impact
analysis after the introduction of a new vaccine.
Impact Post-introduction. Development of methods for evaluation of epidemiologic
and impact analysis post vaccine introduction using components of the ProVac
model.

Department of Internal Medicine
and Health Technology
Assessment Unit, State
University of Rio de Janeiro
(UERJ)

Rio de Janeiro, RJ, Brazil AOM Incidence. Review of grey literature from the Latin American Region and
develop methodology for estimating AOM incidence.
Productivity Loses. Develop methodology for estimating productivity losses in the
LAC Region and identification of data sources.
Cost of illness and sequelae. Identification of potential sources of data and develop
methodology for estimating cost of illness and sequelae.

Departamento de Medicina
Preventiva, Faculdade de
Medicina da Universidade de São
Paulo (USP)

São Paulo, SP, Brazil Health Services Utilization. Development of methodology for estimating healthcare
service utilization and identification of data sources.
HPV Cost-effectiveness model revision. Review and support the development of the
HPV cost-effectiveness model being created by ProVac in 2010.

Epidemiology and public health
evaluation group, Epidemiology
Unit, Public Health Department,
Universidad Nacional de
Colombia (UNAL)

Bogotá, Colombia Vaccination Program Costs. Development of a tool and a guide for vaccination
program costing adapted to the needs and data availability in the Region

Grupo de investigación en
economia de la salud,
Universidad de Cartagena
(UCart)

Cartagena de indias, Colombia Model Parameters. Identification of model parameters for which no national level
estimates are available, or for which data do not vary among countries, and identify
data to pre-populate the above parameters with data available from the Region.
Drivers of the Model. Identification of model parameters which are key drivers of
the model.

Health Economic Evaluations and
Technology Assessment,
Instituto de Efectividad Clínica y
Sanitaria (IECS)

Buenos Aires, Argentina Long Distance Training. Development of a proposal for long distance training.
Atlas of data in the Region. Development of a Regional “Atlas” (Atlas de
Latinoamerica y el Caribe) to facilitate wide, easy and public access to information
on epidemiologic, costs, and healthcare utilization information which are relevant
fo
Di
bu

Panel 1: ProVac initiative partner organizations
Bill and Melinda Gates Foundation
Centers for Disease Control and Prevention
Center for Health Decision Science at the Harvard School of Public Health
Canadian International Immunization Initiative
George Washington University – Department of Global Health
London School of Hygiene and Tropical Medicine – Department of Public

Health and Policy
UMDNJ – New Jersey Medical School
PATH
GAVI Alliance’s PneumoADIP
SIVAC Initiative
WHO – Immunizations, Vaccines, & Biologicals (IV&B)
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coverage, program costs, impact and cost-effectiveness. It incorpo-
rates herd immunity using simple methods for scenario analysis.
World Bank

ncluding international experts in the fields of modeling, economics
nd epidemiology, ensures that the models and tools are applied
ppropriately.

. Implementation of the ProVac Initiative

The implementation of the ProVac Initiative’s plan of work has
esulted in several products, including but not limited to: develop-
ent of models for cost-effectiveness analysis, ingredients-based

osting tools and other data collection tools; regional training
orkshops; direct technical support to individual countries that
Please cite this article in press as: Jauregui B, et al. Strengthening the tech
new vaccine introduction: Lessons learned by PAHO’s ProVac Initiative. Va

ake a request to PAHO; development of a regional network of
cademic ProVac Centers of Excellence; development of the web-
ased ProVac e-Support Center; and technical support for National
ommittees on Immunization Practices.
r cost effectiveness evaluations.
sease Burden. Development of methods for estimating country-level disease
rden of rotavirus, pneumococcus and HPV.

3.1. Development of cost-effectiveness models, program costing
tool, and other tools

National decision makers are frequently constrained in the
amount of time and manpower that can be devoted to development
of cost-effectiveness analyses. In addition, Ministries of Health may
require additional technical assistance and tools to perform effi-
ciently economic and other analyses to support evidence-based
vaccine introduction decisions. The provision of user-friendly tools
for tailoring rigorous health economic models to individual coun-
try contexts enables ministries, when supported by teams of local
and international experts, to produce high quality health economic
analyses. With this goal in mind, the ProVac Initiative’s technical
team and partners have developed a series of health economic mod-
els and costing tools (Table 2), with the input of leading experts
for each vaccine (pneumococcal conjugate, rotavirus, and HPV),
emphasizing development of practical tools that could be used by
country teams without loss of scientific rigor.

Central to this set of models and tools is the TRIVAC model,
developed jointly with the London School of Hygiene and Tropi-
cal Medicine. To increase the comparability of alternative vaccine
evaluations, the same standardized framework is used to com-
pare the three aforementioned vaccines – rotavirus, pneumococcal
conjugate and Haemophilus influenzae type B. The model’s Hib com-
ponent was initially financially supported by GAVI’s Hib Initiative.
The TRIVAC model, a static cohort model, integrates demography,
disease burden, health service utilization, costs of illness, vaccine
nical capacity at country-level to make informed policy decisions on
ccine (2010), doi:10.1016/j.vaccine.2010.11.075

Standard economic methods are employed [14,15]. The interface
has been designed with transparency in mind, with simple naviga-
tion of the available inputs and calculations, and a Spanish language

dx.doi.org/10.1016/j.vaccine.2010.11.075
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Table 2
ProVac initiative tools available for ProVac country teams.

Tool Description

Integrated Cost-Effectiveness Model (TRIVAC) User-friendly model developed in Excel to assess the cost-effectiveness of
pneumococcal, rotavirus, and Haemophilus influenzae B vaccines (Hib). An
accompanying technical guide illustrates the methods used, with
pneumococcal-conjugate vaccine (PCV) as an example. It is divided into 3 main
sections: Part I. Economic Evaluations; Part II. The ProVac Model (TRIVAC); Part III.
Application of the model’s results.

Data collection surveys for pneumococcal disease
management

Surveys for clinician on current diagnostic and management practices for
pneumonia, meningitis, no-pneumonia non-meningitis invasive. The surveys are
useful for countries to estimate health resource utilization and costs.

Pneumococcal disease Management Costing Calculator Simple Excel-based tool used to estimate average cost per patient for pneumonia,
meningitis, no-pneumonia non-meningitis invasive pneumococcal disease. The
calculator is divided into two main sections: (1) itemized input sheet for local
costs; (2) pneumococcal disease management surveys results.

Vaccine Incremental Costing (VIC) Tool (under
development)

Excel-based tool used to estimate the incremental cost of introducing a new
vaccine into the national schedule. It is currently under further revision to
incorporate a full vaccination program costing component, and budget impact
analysis.

HPV Vaccination Delivery Costing Excel-based tool developed in collaboration with the Center for Health Decision
Science at the Harvard School of Public Health to estimate the incremental cost of
an HPV vaccination program according to a delivery method: (1) school-based, (2)
health facility-based (3) combined (1) & (2). The results included the cost per fully
vaccinated girl per dose.

HPV vaccine model (under development) An Excel-based cost-effectiveness model for HPV vaccine and cervical cancer
screening being developed in collaboration with the London School of Hygiene and
Tropical Medicine and the Center for Health Decision Science at Harvard
University.

Influenza Decision 2009 An Excel-based tool developed by the Centers for Disease Prevention and Control
(CDC) to assess the impact of vaccinating with seasonal vaccine, pandemic vaccine
or
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ption. The model is pre-populated with a large number of country-
pecific default parameters from international sources, and country
eams are encouraged to critically review and improve these esti-

ates using local or international sources. The TRIVAC model was
field tested” in the two large regional workshops mentioned pre-
iously, with over 110 participants from more than 20 countries
ach.

One of the key features of the model is that it allows coun-
ry teams to build and customize alternative ‘what-if’ scenarios.
or example, users can consider the impact on results of key
ssumptions about the price, efficacy and timeliness of vaccina-
ion. Other indirect effects such as herd immunity and serotype
eplacement can also be considered exogenously. This allows coun-
ry teams to develop, based on local circumstances, a plausible
ost-effectiveness range based on scenarios which are favorable
nd unfavorable to the vaccine. Other options for presenting
ncertainty include univariate and probabilistic sensitivity anal-
sis. Outputs are presented in terms of deaths and cases averted,
isability-adjusted life years (DALYs), program costs incurred, dis-
ase costs averted, and incremental cost-effectiveness ratios. The
odel is implemented in Microsoft Excel (Microsoft Corporation,

edmond, WA). The TRIVAC model has been reviewed by panels
f international experts at PAHO in Washington DC and in WHO
eneva, and has now been field tested and applied in several set-

ings.
A full vaccination program costs tool with a budget impact anal-

sis component is being developed. Also, a pandemic influenza
Please cite this article in press as: Jauregui B, et al. Strengthening the tech
new vaccine introduction: Lessons learned by PAHO’s ProVac Initiative. Va

accination costing tool and an HPV vaccination program costing
ool are in the process of being developed. Also under development
s an HPV cost-effectiveness model, developed in collaboration with
he Center for Health Decision Science at the Harvard School of
ublic Health, which will evaluate HPV vaccination and screening
both. CDC and PAHO’s ProVac team will use this tool to assess the impact of
ndemic influenza.

strategies to support country-level decision making. Other tools
developed or under development are listed in Table 2.

3.2. Regional training workshops

The models and tools described above are not stand-alone prod-
ucts but are embedded within a system of capacity building and
technical support. This support is provided through four separate
avenues. ProVac’s direct technical support and e-Support Center are
described below. The third avenue is the Network of ProVac Centers
of Excellence which provide direct technical support to countries
in the near future, and the fourth avenue of support has been a
series of regional training workshops [16,17]. These workshops
have focused on specific vaccines and health economic themes.

In addition to the initial meetings mentioned above, in July 2009
a sub-regional workshop was held in Kingston, Jamaica, focusing
on vaccine program costing and HPV vaccine in the Caribbean.
The most recent regional workshop, held in Managua, Nicaragua,
in March 2010, focused on advanced topics on cost-effectiveness
analysis of rotaviral vaccine introduction, and included the partici-
pation of the ProVac Network of Centers of Excellence. In total, more
than 180 technical staff from Ministries of Health of over 30 coun-
tries in the Region have been trained in Regional and sub-Regional
workshops between December 2008 and March 2010.

3.3. Direct technical support to countries
nical capacity at country-level to make informed policy decisions on
ccine (2010), doi:10.1016/j.vaccine.2010.11.075

The ProVac Initiative responds to national requests for direct
technical support for the assessment of any of the four vaccines of
particular interest of a country. The ProVac technical team works
directly with multidisciplinary country teams, providing techni-
cal support as country teams develop economic analyses to assess

dx.doi.org/10.1016/j.vaccine.2010.11.075
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Panel 2: Terms of reference for the ProVac Network
of Centers of Excellence on Economic Evaluation and
Decision Analysis
The general proposed terms of reference of the Network are:

• To conduct specific studies and develop specific products for
the ProVac initiative, considering each center specific exper-
tise.

• To provide training through ProVac workshops and long dis-
tance learning on economic analysis and evidence based
decision making through the ProVac e-support center.

• To critically review, validate and pilot selected ProVac mod-
els, tools and materials, providing critical feedback and
updates as needed.

• To act as technical subject matter experts in selected issues
during the implementation of the ProVac initiative, as needed
and requested by LAC countries through PAHO.

• To provide technical support to national multidisciplinary
teams in all steps of economic evaluations on new vaccines
in various countries in Latin America and the Caribbean,
including study design, data collection, data cleaning and
critical revision, analysis and interpretation of results.

In addition to the above overarching activities, selected activ-
ities will be conducted by specific centers based on their
expertise and experience in the subject area. These will be
identified later as their need is identified.
The Network will be coordinated by PAHO’s ProVac manage-
ment team. Support to the Network will be provided by PAHO
ARTICLEModel
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he value of new vaccine introduction. Multidisciplinary country
eams involved in these studies typically are staffed by Expanded
rogram of Immunization managers, health economists, epidemi-
logists, and clinical experts, as well as surveillance program staff
nd national committee on immunization practices members. The
AHO focal point for immunizations in the country serves as a
iaison with the ProVac Initiative. Typically, funding is provided
y ProVac for a technical consultant, who provides ∼50% full-
ime effort to coordinate data collection, prepare materials for

eetings and draft technical reports to be presented to national
uthorities.

To illustrate, Argentina’s Ministry of Health convened a coun-
ry team consisting of clinical opinion leaders, vaccine program
ersonnel, clinical microbiological leaders, and health economists
rom the Ministry of Health to develop cost-effectiveness analyses
f the 10-valent and 13-valent pneumococcal conjugate vaccines,
s part of the evidence to inform a decision on which vaccine
o introduce into the Argentine national immunization schedule.
roVac’s technical team provided support for the use of the TRIVAC
odel, literature review and access to international investigators

n the field of pneumococcal vaccinology. The analyses devel-
ped by Argentina’s country team were subsequently presented
t the March 2010 regional workshop in Managua, Nicaragua and
re currently in preparation for publication. The results of this
tudy were presented to the national Ministry of Health and other
ey decision makers in the country to inform the decision on
hich pneumococcal vaccine would provide the most value for

he country. In this as in all cases, the contextualization of the
ost-effectiveness results with logistical, financial and societal cri-
eria was fundamental to support a broad-based, evidence-based
ecision.

The ProVac Initiative is currently providing and has received
request to provide direct technical support to several countries

f the LAC Region (Table 3). The demand for technical support for
ecision making regarding new vaccine introduction is strong and
ontinuously increasing (Table 3). It has exceeded the initially esti-
ated country demand as it appears in ProVac’s original proposal,
here the goal set was the provision of direct technical support

o eight countries in a five-year period. By the end of 2010, with
ess than two years in operation, ProVac will have already provided
irect technical support to at least 15 countries.

.4. Regional network of ProVac academic Centers of Excellence

To leverage the significant technical capacity that already exists
ithin the countries of Latin America and the Caribbean, to facili-

ate collaboration among regional academic technical groups, and
o help strengthen the dialog between academia and policy makers,
he ProVac Initiative has funded a Network of six ProVac Centers
f Excellence (Table 1). These Centers were identified from aca-
emic institutions with experience in economic evaluations and
ecision analysis in Latin America and the Caribbean. The process
as initiated in 2009, when a survey was sent to numerous institu-

ions which had been identified through literature search (PubMed
nd LILACS) as having published in the topic. Each institution was
ssessed regarding its interest in participating in such network and
xperience in conducting decision analysis and economic evalua-
ions. This was done with reference in particular to immunizations,
eam composition and relevant publications, collaboration with
overnmental agencies and international organizations, and expe-
ience in training and education. PAHO staff gathered, compiled
Please cite this article in press as: Jauregui B, et al. Strengthening the tech
new vaccine introduction: Lessons learned by PAHO’s ProVac Initiative. Va

nd summarized the information and an ad hoc committee of
nternational consultants reviewed the information obtained from
he survey, ultimately selecting six academic centers. These were
nvited to compose the ProVac Network of Centers of Excellence in
conomic Evaluations and Decision Analysis.
and a formal contract with each of the participating institutions
will be established.

By March, 2010 the Centers met for the first time during the
Regional ProVac training workshop held in Nicaragua, where inves-
tigators from the Centers also acted as facilitators. By May 2010, the
Centers were assigned specific Terms of Reference (Panel 2 ); the
Network had an operating and communicating plan; and detailed
individual projects were assigned to each center. The projects
were assigned during the first official meeting of the Network,
held in Washington DC. A virtual collaboration site was developed
to facilitate communication and exchange of material between
centers.

With coordination and oversight provided by ProVac’s manage-
ment team, this Network provides technical support to ongoing
activities of the ProVac initiative. Support includes: strengthen-
ing capacity in country level, developing methodological guides
for performing economic analysis at the national level, and
developing, reviewing, or adapting models and tools to support
economic analysis and evidence-based decision making in the
Region.

3.5. ProVac e-Support Center

The ProVac initiative established the ProVac e-Support Center
(www.paho.org/provac) to disseminate current activities, online
learning courses, links to relevant literature, briefing on ProVac
models and tools (Table 2), and standardized data sets. The website
provides information on upcoming trainings and the status of ongo-
ing or completed country cost-effectiveness analyses and costing
studies. The online learning (e-learning) courses are being devel-
oped in collaboration with PAHO’s Virtual Campus and the ProVac
nical capacity at country-level to make informed policy decisions on
ccine (2010), doi:10.1016/j.vaccine.2010.11.075

Centers of Excellence to strengthen capacity of national immuniza-
tion managers and other stakeholders on the evaluation of new
vaccines.

Standardized data sets are available through the Online Inter-
national VaccinE Statistics (OLIVES) web site. OLIVES is a data

dx.doi.org/10.1016/j.vaccine.2010.11.075
http://www.paho.org/provac
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Table 3
Countries that have received direct technical support or that will have received direct technical support by the end of 2010. PCV, pneumococcal conjugate vaccine; RV,
rotavirus vaccine; CEA, cost-effectiveness analysis; HPV, human papillomavirus.

ProVac Initiative provided or is currently providing technical support to the following countries

Country Analytic support requested

Argentina PCV CEA; RV CEA
Barbados HPV program costing analysis
Nicaragua PCV CEA
Bolivia PCV CEA
Guatemala PCV CEA
El Salvador PCV CEA
Paraguay PCV CEA

Countries that have requested ProVac Initiative support for second semester of 2010

Country Analytic support requested

Argentina Pandemic influenza vaccine impact analysisa

Brazil RV CEA; pandemic influenza vaccine impact analysisa

Chile Pandemic influenza vaccine impact analysisa

Colombia Pandemic influenza vaccine impact analysisa

Ecuador PCV CEA
Bolivia Vaccination program costing analysis
Jamaica HPV vaccine program costing analysis; HPV disease cost analysis
Mexico Pandemic influenza vaccine impact analysisa

Nicaragua Vaccination program costing analysis
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Venezuela Rotavirus vaccine impact analysisa

a Post-introduction.

epository which is part of ProVac’s e-Support Center and it is being
eveloped in collaboration with the London School of Hygiene and
ropical Medicine (LSHTM). OLIVES brings together international
omparable statistics from a variety of data sources including DHS,
N, UNICEF, WHO and World Bank. New indicators are developed

rom raw datasets as required, including statistics based on both
nternational (e.g. DHS) and where feasible, national sources. These
re combined with sources from grey and published literature. All
ources are assessed for quality and updated prior to each periodic
elease. The availability of standardized data and methods increases
he quality of the analysis and the comparability of results. The
roVac Initiative regularly updates the e-Support Center to continue
acilitating technical cooperation, strengthening national capacity
nd galvanizing evidence-based decision-making. The ProVac mod-
ls and tools are designed to draw inputs directly and easily from
LIVES.

.6. Support to National Advisory Committees on Immunization

As part of the support to National Advisory Committees, ProVac
eveloped a logistic and operational guide with terms of refer-
nce for such committees and a checklist with quality criteria for
ommittees self-assessment. In addition, ProVac will support the
xchange of members of National Advisory Committees within
he American region, as a means for experiential learning on the
onduct of such committees. ProVac currently supports the atten-
ance of members of committees from selected countries in the LAC
egion to meetings of the U.S. and Canadian Committees on Immu-
ization Practices (ACIP and NACI, respectively). ProVac is also
ollaborating with the SIVAC Initiative (www.sivacinitiative.org) to
trengthen National Advisory Committees, by providing them with
elevant and updated technical information to make recommen-
Please cite this article in press as: Jauregui B, et al. Strengthening the tech
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ations. SIVAC is leading the creation of a Web page with specific
esources for National Committees called the NITAG Resource Cen-
er. ProVac will support the translation and updates of the website
ith Spanish language content relevant to the LAC Region. ProVac

nd SIVAC anticipate expanding their collaboration to include joint
apacity building activities in the future.
4. Lessons learned

4.1. National-level cost-effectiveness analysis (CEA) provides
more than health economic results

CEA practitioners have long recognized that CEA is just one
factor among many to be considered in a resource allocation deci-
sion. The incremental cost-effectiveness ratio associated to a new
prevention program rarely determines the decision on whether
the technology should be introduced into a national program.
Working with country teams, the ProVac experience has been
that the necessary steps in development of a cost-effectiveness
analysis themselves build capacity for rational decision-making
regarding new vaccine introduction. There is a value in the pro-
cess far beyond the resultant cost-effectiveness ratios. Developing
the framework of evidence (with technical, logistic, financial
and societal criteria), assessing the quality of available data,
promoting conversation among the various disciplines typically
brought together on a country team – health economics, clin-
ical medicine, epidemiology and public health – leads to a
strong and evidence-based decision case for or against vaccine
introduction.

Working together as a country team, experts from different dis-
ciplines become keenly aware of data gaps. Much of the data needed
for a CEA is routinely collected but may be rarely analyzed. Data
quality and collection processes are assessed for the CEA, prob-
lems are identified, and the opportunities for systems improvement
result. A new awareness of the importance of this data reinvigo-
rates and gives new purpose to all too often burnt-out professionals
responsible for the information. Also, data gaps in the country are
identified, and the need for such data for the CEA generates enthu-
siasm and sometimes resources to perform a needed study. The
multidisciplinary team helps build and strengthen relationships
between departments and institutions. These relationships often
nical capacity at country-level to make informed policy decisions on
ccine (2010), doi:10.1016/j.vaccine.2010.11.075

continue after the CEA is completed. The process of building a broad
evidence base to inform a decision can also help make uncertainties
and assumptions explicit, and focus analysts and decision makers
on the most relevant aspects of the decision according to national
priorities.

dx.doi.org/10.1016/j.vaccine.2010.11.075
http://www.sivacinitiative.org/


 ING

J

ccine

4
c

m
n
s
b
f
t
d
n
t
o
i
r

4
m
p

h
H
a
i
t
n
b
P
m
w
t
N
m
a
t
r
d

4

a
m
t
a
T
c
a
t
c
e
m
e
t
m
f
h
r

4

w
s

ARTICLEModel

VAC-11192; No. of Pages 8

B. Jauregui et al. / Va

.2. Regional workshops catalyze capacity building by bringing
ountry teams and international experts together

The regional workshops described above allow country team
embers to work with technical experts in developing the skills

ecessary to perform vaccine-related cost-effectiveness analy-
es. These two-to-three day meetings also build relationships
etween international experts and country teams. The groundwork
or future collaboration is laid. Working closely with interna-
ional experts, country teams explore the models and other tools
eveloped by the ProVac initiative. The conceptual underpin-
ings of these models and tools are also explored. Finally, country
eams present completed or in-progress analyses, creating the
pportunity for other teams to see concrete examples of vaccine
ntroduction policy questions answered and learn from their expe-
iences.

.3. Developing effective support tools for governmental decision
akers requires bridging the gap between academia and

olicy-making

Guidelines exist on the conduct of high quality, defensible
ealth economic analyses, including cost-effectiveness analyses.
owever, even well-conducted, rigorous economic analyses may
t times have marginal impact on decisions to introduce or not
ntroduce new vaccines. This usually happens because the coun-
ry experts and even the national decision makers are often times
ot involved in the process or even unaware that this analysis is
eing conducted. In its collaborative work with country teams,
roVac has found it critical to develop simpler, more transparent
odels that countries can populate with nationally available data
henever possible. The involvement of academic institutions with

echnical expertise in the Region is being promoted through the
etwork of Centers of Excellence. This process is helping to foster a
ore intense and systematic dialogue between policy makers and

cademia. Timely economic analyses coupled with ownership of
he analytic process allow program managers and ministry staff to
ely on and to defend results when presenting the evidence to the
ecision maker.

.4. Timeliness is key

A delicate balance plays in the development of these models to
chieve a scientifically rigorous tool that can answer real decision
aker questions in a timely fashion. Even though the models and

ools can always be improved, a perfect model arriving to a country
fter policy decisions have been made has only a limited impact.
herefore, the use of generalized but customizable models and
osting tools allow for rapid turnaround of full cost-effectiveness
nalyses, using the human resources available to country-level
eams. Using such models and tools, most studies performed in
ountries with ProVac support are been completed within four to
ight months – a rapid timeline necessitated by the schedules of
inistries participating in the analyses and national decision mak-

rs’ needs. Using the generalized model as a starting point, country
eams adapt and customize the model. In this process, the team

ust address issues concerning data availability and quality, data
rom systematic review of the literature, application of a compre-
ensive analytic algorithm, interpretation and communication of
esults.
Please cite this article in press as: Jauregui B, et al. Strengthening the tech
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.5. Direction needs to be assessed and reassessed

While continuing to adhere to the aims and objectives under
hich it was established, the ProVac team has found the need to

hift activities in response to the needs of decision makers. Exten-
 PRESS
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sive cost-effectiveness model revisions have been undertaken to
allow the model to use inputs from the wide variety of data sources
available across the region. In addition, the full framework of evi-
dence needed by decision makers is much broader than health
economic analysis alone. Budget impact analysis and program cost-
ing tools are in development as a result of specific requests from
country teams. ProVac continues to be sensitive to other needs
that country teams express, and uses this feedback to develop new
activities to offer assistance that will support an evidence-based
decision making.

5. Conclusions

PAHO’s ProVac Initiative was established to enhance national
capacity in making evidence-based decision regarding new vaccine
introduction in the Region of the Americas. To fulfill its objectives,
the ProVac Initiative has developed tools for economic analy-
sis, provided in-person and distance training and direct technical
support for multidisciplinary teams based at national Ministries
of Health, supported national committees, and developed a net-
work of Regional academic Centers of Excellence. Through several
regional and sub-regional workshops, several site visits, a large
number of technical staff from the Ministries of Health of more than
30 countries in the Region have been trained. Intensive demand for
technical support has led engagement with fifteen country teams
in less than two years time.

During reflection and feedback of the process, country team par-
ticipants often suggest that this collaborative process is at least as
important as the results themselves, developing a precedent that
can be iterated for future vaccine-related decisions. As the pro-
cess is repeated, the culture for decision making may evolve, as the
national experts become increasingly aware of the comprehensive
framework of evidence that is needed to make informed decisions
regarding new vaccine introduction.

By the end of 2010, a consolidation and analysis of the coun-
tries’ results will be performed and published. This will shed light
on the future direction of the ProVac Initiative to continue being
instrumental to countries.
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