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a  b  s  t  r  a  c  t

A  vaccine  for  Chagas  disease  does  not  currently  exist.  This  study  aims  to inform  the  development  of two
vaccines  for  the  prevention  and  treatment  of  Trypanosoma  cruzi  infection,  and  guide  their  pre-clinical
phase  up to clinical  phase  I.  The  three  main  objectives  are: 1) to  explore  patients’  and  policy  makers’
preferences  on  the candidate  vaccines  in  Argentina  and  Spain;  2) to  investigate  health-related  quality
of life  of  patients  affected  by Chagas  disease;  and  3) to assess  the  potential  health  provider  savings
associated  with  the  vaccines,  in  terms  of resource  use  and  health  care  costs.  Discrete  choice  experiments
will  be  employed  to estimate  and  characterize  the  theoretical  demand  for the  vaccines  and  investigate
patients’  and  policy  makers’  preferences.  Health-related  quality  of life  will be  assessed  using  the EQ-
5D-3L  questionnaire.  Resources  use and costs  associated  with  Chagas  disease  will  be  investigated  using
information  from  the databases  of the  Hospital  Clínic  of  Barcelona.

© 2022  SESPAS.  Published  by Elsevier  España,  S.L.U.  This  is an  open  access  article  under  the  CC  BY
license (http://creativecommons.org/licenses/by/4.0/).
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r  e  s  u  m  e  n

No existen  vacunas  para  la enfermedad  de  Chagas.  Este  trabajo  pretende  informar  la  fase  preclínica  de
dos vacunas  para  la  prevención  y  el  tratamiento  de  la  infección  por  Trypanosoma  cruzi.  Los objetivos
principales  son  tres:  1)  investigar  las  preferencias  de  los  pacientes  y de  los  responsables  de  políticas
sanitarias  en  Argentina  y  España;  2) investigar  la calidad  de  vida  relacionada  con  la  salud  de  los pacientes
afectados  por  la  enfermedad  de  Chagas;  y 3) estimar  los  ahorros  potenciales  asociados  con  las  vacunas
Preferencias del paciente
Costes sanitarios
Argentina
España

para  los  proveedores  de  salud.  Se  usarán  experimentos  de elección  discreta  para  estimar  y  caracterizar
la  demanda  teórica  de  las vacunas  e investigar  las  preferencias  de  los  pacientes  y  de los  responsables  de
las  políticas  sanitarias.  La calidad  de  vida  relacionada  con  la salud  se evaluará  mediante  el  cuestionario
EQ-5D-3L.  Se  investigarán  el  uso  de  recursos  y los  costes  asociados  a la  enfermedad  de  Chagas  utilizando
bases  de  datos  del Hospital  Clínic  de  Barcelona.
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ntroduction

Chagas disease is caused by infection with the Trypanosoma
ruzi parasite and it is one of the 20 neglected tropical diseases

ecognized by the World Health Organization.1 Seventy million
eople worldwide are at risk of infection, and 6-8 million peo-
le are affected by Chagas disease.2 Most of infected individuals
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live in Latin America, and have low access to prevention, diagno-
sis and treatment of the infection.3 Currently available treatments
have substantial limitations, and parasitological cure can only be
achieved when treatment is delivered in the acute phase of the
disease, or at early stages of its chronic phase.4 A prophylactic
vaccine against Chagas disease does not exist, and the most effec-
tive prevention strategies are vector control, and control of other
routes of transmission. However, research is currently underway to
develop a prophylactic and therapeutic vaccine for Chagas disease
(CRUZIVAXTM). Initial pre-clinical studies and results from labo-
ratory studies are promising,5,6 and work aimed at first-in-man
studies is undergoing.

This study focuses on the Gran Chaco region, which spans
in Argentina, Bolivia and Paraguay, and has a very high burden
of Chagas disease. In many rural villages of this region, T. cruzi
seroprevalence varies between 20% and 50% among children and
adolescents under 15 years of age.7,8 Because of migration, Chagas
disease has become a public health problem also in non-endemic
areas.9–11 Therefore, this study focuses on Spain, which is the main
destination of Latin American emigration to Europe.12 Because of
the migration flows, the number of cases of T. cruzi infection diag-
nosed in Spain has increased dramatically in the last decade.11

For example, in a neighborhood of Barcelona, the prevalence of
Chagas disease among primary care patients from Latin America
reached 2.87% in 2011,12 and a 3.4% infection prevalence in preg-
nant women and a 7.3% rate of transmission to their newborns were
estimated in the maternity wards of two large hospitals.13

The costs associated with Chagas disease can very high,14–16 and
the development of a vaccine could help to reduce the substantial
impact of Chagas disease on health system resources. However, few
studies have attempted to estimate the economic value of potential
vaccines.17–19 Furthermore, little information is available on the
preferences of the population affected by Chagas disease and their
potential demand for technologies that are under development.20

Evidence on health-related quality of life (HRQoL) of patients with
Chagas disease is scarce.21

The aim of this work is to provide health economic evidence
to inform the initial phase of the vaccine development. This study
has three main objectives: 1) to estimate preferences and potential
demand curve for the candidate vaccine CRUZIVAXTM among indi-
viduals at-risk, infected population, and health policy makers; 2) to
estimate the HRQoL of patients with Chagas disease and of people
at risk of being infected in endemic and non-endemic areas; and 3)
to assess lifetime costs of disease to estimate the potential savings
generated by the CRUZIVAXTM vaccine.

Method

Design

The theoretical demand will be characterized using a discrete
choice experiment (DCE). The study will include four versions of
the DCE: 1) DCE on the prophylactic vaccine, addressed to health
policy makers; 2) DCE on the prophylactic vaccine, addressed to
individuals at risk of infection or already infected; 3) DCE on the
therapeutic vaccine, addressed to health policy makers; and 4) DCE
on the therapeutic vaccine, addressed to individuals at risk of infec-
tion or already infected. The content of the DCE for the individuals
at risk looks at the specific characteristics of the vaccine (e.g., the
way the vaccine is administered, the severity and duration of the
adverse reaction, and the price per vaccine dose), and will be used

to explore the relative importance of each attribute and its levels
in the individual’s decision of whether or not to get the vaccine
for themselves, or for a family member. The content of the DCE
targeted to health policy-makers focuses on characteristics of the
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ealth system and on financial issues (e.g., the feasibility of adding
he Chagas vaccine to national vaccination programs in endemic
reas). Of note, the DCE for the preventive vaccine administered to
olicy makers refers only to Argentina. A therapeutic vaccine would
e of interest in both Argentina and Spain.

To obtain information on HRQoL, the EQ-5D questionnaire will
e used, which allows to estimate quality-adjusted life years.
RQoL data and DCE responses will be collected from the same
atients.

Data on the use of health care resources by patients with Cha-
as disease over time will be obtained from the clinical databases
f the Hospital Clínic of Barcelona (Spain). Unit costs and individual
atient data on the use of healthcare resources will be used to esti-
ate the costs of outpatient and inpatient interventions and total

ifetime follow-up cost for patients.

etting

Data collection will take place in Barcelona (Spain) and in two
rgentinian provinces: San Juan (Cuyo region, west Argentina) and
haco (Northeast region). Both provinces are categorized as being
t high risk of vector transmission. Moreover, “urban triatomism”
i.e., T. cruzi infection happening in urban areas) is reported in San
uan.22

ools and materials for data collection

Vaccine attributes and levels for the DCE were chosen using
he Delphi method. The most relevant attributes and levels of the
accine were identified by a group of 16 experts. DCE were cre-
ted using series of 12 sets of options regarding the characteristics
f the vaccine, generated using a statistical software (STATA). For
ach set of options, two alternatives were created, which report dif-
erent values for each of the vaccine characteristics. Respondents
an choose their preferred alternative in each set. In the electronic
ersion the DCE will be accompanied by drawings of each of the
haracteristics and their values.

In addition to the DCEs, the data collection tool for patients
ncludes the EQ-5D-3L questionnaire, which assesses the follow-
ng components of HRQoL: mobility; self-care; activities of daily
iving; pain/discomfort; and anxiety/depression.

Questionnaires including DCEs for both prophylactic and ther-
peutic vaccination and the HRQoL questionnaire are provided
n online Appendices A and B. The questionnaires for patients in
rgentina collect also socio-economic and demographic data, such
s age, sex, level of education, occupation, and housing character-
stics, as well as data on symptoms related to the progression of
hagas disease. Data collected in Spain can be linked to the hospital
atabase, which contains clinical and socio-demographic informa-
ion. The DCE survey for health policy makers in Spain is reported
n online Appendix C; the survey for Argentinian and international
olicy makers is reported in online Appendix D.

Additional information on data collection and management is
rovided in online Appendix E.

tatistical analysis

The data collected with the DCEs for the therapeutic and the
rophylactic vaccines will be analyzed separately, following good
esearch practices in terms of the statistical models applied.23 Sta-
istical analyses will be conducted using Stata.

For the estimation of the HRQoL determinants of patients with

hagas disease and of people at risk of infection, a multivariate
odel based on a Beta distribution will be adopted.24 In addition

o clinical factors, the analysis will control for sociodemographic
haracteristics to isolate the impact of the disease on quality of
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life. For example, we will explore differences between rural and
urban settings, and we will investigate whether gender, ethnicity
and socio-economic status are relevant factors affecting the HRQoL
of patients affected by Chagas disease.

To estimate the lifetime costs of Chagas disease, the use of health
care resources will be investigated using information from the clin-
ical database of the Hospital Clínic of Barcelona. Clinical follow-up
records of patients with T. cruzi infection will be retrieved from the
Hospital Clínic database, which includes information on patients’
use of resources from the time of positive diagnosis. Unit costs of
the interventions will be obtained using costings list from the Hos-
pital Clinic. The costs associated with each contact with the health
facility will be estimated from the provider’s perspective. The data
analysis will follow the methods adopted by Basu and Manning25 to
estimate lifetime cost of illness by controlling for censoring cases.

Discussion

We  acknowledge that the COVID-19 pandemic might affect the
capability of conducting the planned interviews with patients, the
duration of data collection and the minimum sample size targets.
Further, we are aware that, to generalize the findings of the case
study analysis conducted at the Hospital Clínic in Barcelona to
endemic settings, additional information and assumptions on the
different unit costs, health care practices, patients’ access to the
health system and disease prevalence will be required. However,
we believe that this study will provide new and crucial information
on preferences around the new potential vaccines, characteristics
of the target population and potential impact on the health systems
in endemic and non-endemic settings. The results of the study may
be useful to guide the development of new technologies, with the
aim of maximizing their coverage once they are ready and available
on the market.

Ethics approval and consent to participate

The study protocol, tools for data collection and informed con-
sents have been approved by the Ethics Committee of the Hospital
Clínic de Barcelona (CEim Hospital Clínic) in Spain, and by the Ethics
Committee of the Ministry of Public Health of San Juan and Facul-
tad de Ciencias Exactas, Naturales y Agrimensura de la Universidad
Nacional del Nordeste in Argentina (see online Appendix F).

Participants provided the informed consent to enter the study.
Information and informed consent forms are provided in online
Appendix G.

Consent for publication

Participants provided their consent for information about them-
selves to be published.

Availability of databases and material for replication

Not applicable to this article.

Related articles

No other publications containing the results of this study have
already been published or submitted to any journal.
Study status

At the time of this submission participant recruitment was not
completed.
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