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ABSTRACT
Objective The goal of this systematic scoping review is 
to collect and summarise scientific evidence regarding 
the validity of two simultaneous immunochromatographic 
tests for the conclusive diagnosis of Chagas disease. The 
research was informed by the following review questions: 
Will the use of two rapid tests be a valid method for the 
definitive diagnosis of Chagas disease when compared 
with conventional serological tests? In what type of 
population has the operation of two rapid tests been 
tried for the diagnosis of Chagas disease? What are the 
biomedical and public health advantages of the diagnostic 
method resulting from the combination of two rapid tests 
over the conventional serological method? Will it be a 
cost–benefit strategy for the diagnosis of Chagas with 
respect to conventional serological tests?
Design Systematic scoping review.
Setting A search of the published and unpublished 
literature in five databases was carried out, in order to 
identify, screen and select the studies included in this 
review.
Results 468 studies were identified, of which 46 were 
screened with a full- text reading, and finally, three articles 
were included in the review. All studies were in endemic 
countries with adult and paediatric populations (n=1133) 
and, together, they evaluated four different rapid tests. 
The rapid tests showed good sensitivity (97.4%–100%) 
and specificity (96.1%–100%) for the diagnosis of 
Chagas when used in combination and compared with the 
reference tests.
Conclusions The simultaneous use of at least two 
immunochromatographic rapid tests is a valid option 
for the definitive diagnosis of chronic Chagas in 
endemic rural areas, as long as there are studies that 
previously evaluate their performance on the areas of 
implementation. Therefore, this could be an alternative 
to the current diagnostic standard. However, additional 
studies are still needed in more countries in order to 
provide further evidence and to investigate the cost–
benefit.

INTRODUCTION
Chagas disease, also known as American 
trypanosomiasis, is an anthropozoonosis 
caused by the protozoan Trypanosoma cruzi.1 
Currently, this micro- organism is endemic 
in 21 countries in Latin America, from the 

south of the USA to the north of Argentina 
and Chile.1 Due to the increase of popula-
tion movements in the last decades, it has 
extended to other places of the planet, 
making it possible to find cases in Europe, 
North America, Africa, Asia and Australia,2 
being Spain the non- endemic country with 
the greater prevalence at a European level.3

According to the criteria of WHO, Chagas 
disease is still considered a neglected tropical 
disease. However, it is a disease with great 
and complex socioeconomic and environ-
mental implications that makes it a health 
problem affecting between 6 and 7 million 
people worldwide.2 It causes a global disease 
burden of US$627.46 million each year in 
health spending.1 It is also the leading cause 
of cardiomyopathy and death from cardiovas-
cular disease in people aged 30–50 in Latin 
America.4

Vectorial transmission of the disease only 
occurs in endemic areas and typically occurs 
in poor rural areas, as the vector, the infected 
triatomine bug, takes refuge in the trop-
ical environment.5 When the insect bites a 
person, it deposits faeces on their skin, this, 
when scratching the wound, can introduce 
the parasite in the body through the bite itself 
or through the mucous membranes.1 Conta-
gion can also occur vertically or iatrogenically 

Strengths and limitations of this study

 ► A preliminary search revealed that this is the first 
review on this topic.

 ► The review follows the methodological standards of 
the Joanna Briggs Institute.

 ► A wide bibliographic search without restrictions 
in the databases was conducted, including grey 
literature.

 ► A critical appraisal of the studies included was car-
ried out, following the CASPe programme.

 ► Due to the type of study, the risk of bias of the arti-
cles included in the review was not analysed.
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after a transplant or a blood transfusion. The latter is 
decreasing thanks to transfusion safety strategies, while 
congenital transmission is increasing, both in endemic 
and non- endemic countries.6 Other less frequent forms 
of transmission are laboratory accidents or ingestion of 
contaminated food and drink.1

The disease has two stages, the acute stage which lasts 
4–8 weeks, and is usually asymptomatic, and the chronic 
stage.7 This last one presents an indeterminate phase, 
where the person is seropositive but does not have a 
clinic or, a symptomatic phase characterised by cardiac 
and gastrointestinal complications, which appear 10–30 
years after the contagion.1 At the moment, there are only 
two medicines to treat Chagas disease (benznidazole and 
nifurtimox) and their effectiveness decreases as time 
from the onset of the disease passes, so early diagnosis is 
important.8

Currently, the diagnosis in the acute and congenital 
phase is established with a direct visualisation of the 
parasite in blood or with a PCR. However, in the chronic 
phase the parasitaemia is low and these methods are not 
effective, so serological tests that detect IgG antibodies 
against T. cruzi must be performed. The most used are 
ELISA, indirect haemagglutination (IHA) or indirect 
immunofluorescence (IIF).1 Nevertheless, the conven-
tional realisation of these tests is not within the reach 
of all health centres, many times the samples have to 
be sent to reference laboratories,9 with the appropriate 
equipment and qualified personnel. In addition, the 
patient must go to the medical centre at least twice 
(for the extraction of the blood sample and for the 
results). All this increases the cost of the diagnosis and 
also rises the risk of ‘patient loss’.10 This difficulty and 
delay in establishing a final diagnosis occurs mainly in 
rural areas of endemic regions, where the prevalence 
is higher.11 Thus, American trypanosomiasis continues 
to be an underdiagnosed12 and undertreated disease.

As a result, WHO places among its priorities to 
control Chagas disease by 2030, the ‘simplify and bring 
up to date diagnostic algorithms to improve access and 
shorten time to diagnosis’.13 With the appearance of 
rapid tests, which have demonstrated great sensitivity 
and specificity, early results can be obtained with a small 
sample of capillary blood, without the need for complex 
equipment and with simple handling.14 15 However, 
according to the Pan American Health Organization’s 
(PAHO) guidelines for the diagnosis and treatment of 
Chagas, rapid immunochromatography tests are indi-
cated only for screening purposes. However, in order 
to establish a definitive diagnosis, a positive result must 
be obtained in two serological laboratory tests (ELISA, 
IHA, IIF) and, if there is discordance, up to a third 
test will be done (due to the great antigenic variability 
of T. cruzi).16 In recent years, a new diagnostic trend 
has emerged in the research community which aims 
to find out whether the combined use of two rapid 
tests, which are easier to apply in remote areas, could 
be used as an alternative to laboratory tests. This way, 

future diagnostic protocols can be established, which 
could be more appropriate for rural areas with scarce 
resources.

The objective of this systematic scoping review 
is to collect and summarise the scientific evidence 
regarding the validity of two simultaneous immuno-
chromatographic tests for the conclusive diagnosis of 
Chagas.

Subheading
A preliminary search of JBI Evidence Synthesis, the 
Cochrane Library and PubMed was carried out to identify 
previous reviews of rapid test diagnostic studies for Chagas 
disease, and some reviews were found that reported on 
the accuracy of these diagnostic methods.15 17 18 However, 
this proposed review is considered novel, since it is the 
first one in terms of studies that evaluate the simultaneous 
use of two rapid tests to establish a definitive diagnosis of 
Chagas disease.

REVIEW QUESTIONS
1. Will the use of two rapid tests be a valid method for the 

definitive diagnosis of Chagas disease when compared 
with conventional serological tests?

2. In what type of population (adult/paediatric; endem-
ic/non- endemic areas) has the operation of two rapid 
tests been tried for the diagnosis of Chagas disease?

3. What are the biomedical and public health advantages 
of the diagnostic method resulting from the combina-
tion of two rapid tests over the conventional serologi-
cal method?

4. Will it be a cost–benefit strategy for the diagnosis of 
Chagas with respect to conventional serological tests?

INCLUSION CRITERIA
Participants
This systematic scoping review considers studies that 
include samples of the human population of any age, at 
risk of suffering from Chagas disease and at any stage of 
the disease (acute/chronic). At- risk population is under-
stood to be any person who has been for at least 1 month 
in an endemic area or has received a blood transfusion in 
the same type of area, or who has been born from a Latin 
American mother.15

Concept
This systematic scoping review considers studies that eval-
uate the combined use of at least two immunochromato-
graphic rapid diagnostic tests, based on different antigen 
groups, for the conclusive (unscreened) diagnosis of 
Chagas disease. A rapid test is understood to be that 
which can be determined in a simple, fast (from minutes 
to 2 hours), economic way and which does not require 
complex equipment or specialised personnel.19 In addi-
tion, studies should use as reference tests those included 
in the diagnostic standard established by PAHO/WHO 
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and which conform conventional serology: ELISA, IHA 
and IIF.16 20

Context
This systematic scoping review considers studies in 
endemic or non- endemic areas. Currently, Chagas is 
endemic in the following countries: Argentina, Belize, 
Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, El 
Salvador, French Guyana, Guatemala, Guyana, Honduras, 
Mexico, Nicaragua, Panama, Paraguay, Peru, Suriname, 
Uruguay and Venezuela.2

Types of sources
This systematic scoping review considers cross- sectional 
studies with gold standard for the diagnosis of American 
trypanosomiasis as a reference test, but only those using a 
quantitative methodology.

METHODS
This systematic scoping review is developed following the 
methodology of the Joanna Briggs Institute for this type 
of work.21

Search strategy
The search strategy was aimed at finding both published 
and unpublished studies and was divided into three 
stages. First, an exploratory search was carried out in 
PubMed, only to locate the field of research and identify 
relevant articles whose title, abstract or keywords could be 
used to obtain the terms for the second, more in- depth, 
stage of the search. Second, a search was conducted on 
various health science databases to collect published 
and unpublished studies (grey literature) on the topic 
of review. Third, the bibliographic references of the 
literature found were searched for possible additional 
resources. The complete search strategy is provided in 
online supplemental appendix I.

Information sources
The repositories consulted were: PubMed, Scopus, 
ScienceDirect and Virtual Health Library; for the unpub-
lished evidence OpenGrey was chosen.

Study selection
After searching, all documents were collected and imported 
into Mendeley Desktop V.1.19.4 and duplicates were imme-
diately removed. The studies were then screened by reading 
the title and/or abstract. Potentially relevant articles were 
rescreened by reading the full text, seeking for those that 
met the inclusion criteria. The resulting research papers are 
the ones included in the present review.

Data extraction
The data of the articles chosen for the present work 
were extracted using the CASPe critical appraisal tool 
for diagnostic studies.22 So, with the information that 
was extracted we will try to answer the review questions.

Data presentation
The data obtained from the search for scientific evidence 
are presented in a flow chart. The studies included in the 
review are ordered by date of publication.

Patient and public involvement
Patients or public were not involved in this study.

RESULTS
Study inclusion
We identified 463 studies through database searches 
and five more through other sources. After eliminating 
duplicates, 343 articles were screened by reading the title 
and/or abstract. Of these, 46 papers were rescreened by 
reading the full text and estimating their eligibility. Forty- 
three papers did not meet the inclusion criteria, so they 
were excluded. Details of these studies and the reasons 
for their exclusion can be found in online supplemental 
appendix II. Finally, three studies with a total of 1133 anal-
ysed human samples were included in this review. The 
process of selection and inclusion of studies is shown in 
figure 1, following Preferred Reporting Items for System-
atic Reviews and Meta- Analyses- extension for Scoping 
Reviews criteria.23

Characteristics of the studies included
A summary, of the studies chosen as sources of evidence 
for this review, is presented below. In addition, the most 
relevant data from each article are included in online 
supplemental appendix III.

The research by Egüez et al,24 is a double- blind cross- 
sectional diagnostic study, which aims to implement the 
synchronous use of two rapid tests to achieve a definitive 
diagnosis of Chagas disease in a short time. They evaluated 
two immunochromatographic tests based on different 
antigenic compounds (Chagas Stat- Pak and Chagas 
Detect Plus) and compared them with three reference 
tests (IHA, recombinant ELISA and lysate ELISA). All 
patients between the ages of 1 and 59 who had attended 
the Reference Laboratory of the Department of Chuqui-
saca or the Platform for Comprehensive Care of Chagas 
Patients, in Sucre, Bolivia were offered to participate in 
the study. Thus, they recruited a sample of 342 people 
who had not previously received anti- Chagas treatment. 
The collection of blood samples was carried out in 2014, 
in the same session the blood test was extracted for later 
centrifugation of the sample in order to obtain the serum 
that would be used in the laboratory tests, and also the 
rapid tests were carried out using capillary whole blood. 
All participants underwent the five diagnostic tests, with 
three different observers (one for each rapid test and 
another for the conventional serological tests).

The research by Mendicino et al25 is a double- blind 
cross- sectional diagnostic study, which aims to evaluate 
the validity of the use of two simultaneous rapid tests for 
the diagnosis of Chagas. They use two immunochromato-
graphic tests (WL Check Chagas and SD BiolineChagasAb 
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Rapid) based on different T. cruzi antigens and compared 
them with the reference tests IHA, ELISA and, in discor-
dant cases, with IIF. Participation in the study was offered 
to patients over 18 years old who attended health centres 
in the province of Santa Fe, Argentina. All the samples 
obtained were by venepuncture, to obtain serum after 
centrifugation, and all of them were submitted to the 
reference tests. Meanwhile, only the samples with concor-
dant results between IHA and ELISA were used to eval-
uate the rapid immunochromatographic tests, which add 
up to a total of 106 samples from patients who had not 
received treatment against Chagas disease and who did 
not have immune diseases. For all the tests, they used 
the serum as a sample, two researchers were running the 
rapid tests.

The research by Lozano et al26 is a cross- sectional diag-
nostic study, which aims to evaluate the algorithm for the 
conclusive diagnosis of chronic Chagas, based on the use 
of rapid tests. They use the immunochromatographic 
tests Chagas Stat- Pak, Chagas Detect Plus and, in case of 
discrepancy, WL Check Chagas (based on different anti-
genic compounds) and compared them with the refer-
ence tests recombinant ELISA, lysate ELISA and, in case 

of discrepancy, a third ELISA was made. The participa-
tion in the study was offered to all patients older than 1 
year in screening campaigns in the Gran Chaco province, 
Bolivia. Thus, they recruited a sample of 685 people who 
had never been treated for T. cruzi infection. The collec-
tion of blood samples was carried out in 2018, during the 
same session, a sample was extracted to obtain the serum 
by centrifugation for the serological laboratory tests and, 
also, the rapid tests were done using capillary whole 
blood. The results of the rapid tests were interpreted by 
a single person.

Review findings
Regarding the CASPe critical appraisal, all three arti-
cles passed the three elimination questions. Egüez et al’s 
paper24 obtained a total score of 10/10, while Mendicino 
et al’s25 and Lozano et al’s26 papers obtained a score of 
9/10, due to the fact that, in the first case, the confidence 
intervals of the statistical analyses are not known and, the 
second one does not specify the degree of blinding. In 
general, the results of these studies are considered valid 
and applicable. Therefore, it is estimated that they have 
internal and external validity to answer the research 

Figure 1 PRISMA flow chart of the study selection and inclusion process. PRISMA, Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses.
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questions of this review. Online supplemental appendix 
IV contains the results of submitting each article to the 
Critical Appraisal Skills Programme español (CASPe) 
instrument of diagnostic studies.

The total population studied (n=1133) was in a 
chronic phase of the disease and came from endemic 
areas (Bolivia and Argentina). 19.15% of the individ-
uals (n=217) were under 15 years old and 80.85% of the 
individuals (n=916) were adults (≥15 years). Regarding 
seroprevalence, 5.99% of the paediatric sample (n=13) 
showed positive results, compared with 59.06% (n=541) 
of the adults. Overall, a Chagas prevalence of 48.90% 
(554/1133) was obtained.24–26

The investigations included a total of four different 
immunochromatographic rapid tests (Stat- Pak, Detect 
Plus, WL Check and SD BiolineChagasAb). The sensitivity 
and specificity of the combined use of Stat- Pak and Detect 
Plus was 100% and 99.3%, respectively, when compared 
with the reference tests.24 The sensitivity and specificity of 
the combined use of WL Check and SD BiolineChagasAb 
was 97.4% and 100%, respectively, when compared with 
the reference tests.25 The sensitivity and specificity of the 
combined use of Stat- Pak, Detect Plus and WL Check was 
97.7% and 96.1%, respectively, when compared with the 
reference tests.26

As main conclusions, Egüez et al state that the use of 
two rapid tests with a minimum capillary blood sample, 
in an area validated for their use, should be included in 
the diagnostic algorithms. This alternative to laboratory 
tests would lead to a reliable, earlier and cheaper diag-
nosis (even with three rapid tests), which is beneficial for 
remote locations.24

Mendicino et al conclude that the combined use of two 
rapid immunochromatographic tests with serum samples 
is acceptable for the definitive diagnosis of Chagas disease 
in rural medical centres. Obtaining a rapid diagnosis with 
minimal equipment, although, discordant cases require a 
laboratory test. However, rapid tests still need to be opti-
mised when using whole blood.25

Lozano et al state that a diagnostic protocol with three 
rapid tests may not be a good option due to its cost. The 
Stat- Pak test could be used alone as a diagnostic tool, 
and a second rapid test (Detect Plus) could be used to 
confirm. Therefore, they support the policy of a definitive 
diagnosis of Chagas in the Chaco region (or other places 
with similar epidemiological characteristics), based on 
the combined use of two immunochromatographic tests. 
However, further prevalence research is still needed for 
implementation in other geographical areas.26

DISCUSSION
The combined use of two rapid immunochromato-
graphic tests to establish a definitive diagnosis of Chagas, 
as an alternative to conventional laboratory serology 
(ELISA, IHA, IIF), is a topic that has not been sufficiently 
studied. Consequently, only three articles were identified 
as eligible for the present review.24–26 All the included 

investigations were carried out in endemic regions with 
medium,25 and high prevalence of the disease.24 26 The 
individuals who were studied, all of them in the chronic 
phase, were mostly adults (80.85% ≥15 years).

In relation to the diagnosis, the Chagas guidelines 
recommend the agreement in at least two serological tests 
due to the great antigenic variability of T. cruzi,16 besides, 
one of them has to have good sensibility and another 
one good specificity.25 Currently, PAHO/WHO only 
recommend rapid immunochromatographic tests for the 
screening of Chagas disease.16 In all the works that were 
reviewed, the rapid tests showed great sensitivity (97.4%–
100%) and specificity (96.1%–100%), both in whole blood 
samples and in serum samples, when compared with the 
reference tests.24–26 In view of the obtained results, all the 
authors agree that the simultaneous use of two immuno-
chromatographic tests is a fast, valid and reliable method 
(Kappa index 0.94–0.99), which could replace the conven-
tional laboratory serology in rural regions for the conclu-
sive diagnosis of chronic Chagas.24–26 Therefore, it can be 
included in diagnostic protocols.24–26 It should be noted 
that, each author issues this statement based on the rapid 
tests used in their study: Stat- Pak and Detect Plus in Egüez 
et al;24 WL- Check and SD BiolineChagasAb in Mendicino 
et al;25 Stat- Pak, Detect Plus and WL- Check in Lozano et 
al.26 Although in the latter it is stated that the Stat- Pak 
test could be used alone because of its good results (sensi-
tivity 97.7% and specificity 97.4%),26 the study25 warns 
that if a test does not achieve 100% sensitivity, it would 
not be suitable for its use alone. Therefore, it is necessary 
a second test that enhances the overall sensitivity of the 
results,25 being more desirable that this second test is a 
rapid one than one of the conventional laboratory tests.26 
In short, there is consensus that the combined use of two 
rapid tests can be an alternative to conventional serology 
for the definitive diagnosis of chronic Chagas disease in 
regions with scarce health resources.

However, some authors point out that the variability 
in the prevalence of Chagas disease that exists between 
different geographical areas can affect the sensitivity 
of the rapid tests.27 Therefore, Egüez et al, Lozano et al 
warn that, prior to the implementation of rapid tests in 
a region, epidemiological studies should be carried out 
to validate their use.24 26 28 Since, areas with less ende-
micity could negatively influence the performance of 
these tests.26 28 Moreover, the coexistence of other infec-
tious micro- organisms such as Leishmania or Trypanosoma 
rangeli could also affect the effectiveness of rapid tests.26

In contrast to conventional serology (necessary to 
confirm the diagnosis according to current regulations), 
which requires equipment and trained personnel,24 26 the 
rapid tests are easier to use.14 Sometimes, that makes diag-
nosis unfeasible in rural areas (highly endemic), which 
have more limited health resources.24 26 Therefore, in 
many cases, patients take weeks to receive a diagnosis, 
with the risks of loss that this delay entails.24–26 An even 
worse scenario occurs when many people are not diag-
nosed, the disease progresses,24 and they do not receive 
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an optimal treatment for the chronic phase.29 As an alter-
native, immunochromatographic tests have emerged as 
an option for the rapid and definitive diagnosis of Chagas 
disease, favouring immediate treatment and adher-
ence.24 25 In addition, their good tolerance makes them 
appropriate for diagnosis in children.24 Consequently, 
it would make sense to adapt the current policy for the 
diagnosis of chronic Chagas disease to the reality of rural 
areas.24–26

Two of the studies that were included highlight the 
logistic benefits of immunochromatographic tests over 
conventional ones, since they do not need electricity 
or refrigeration, give fast results and do not require 
transportation to the laboratory.24 25 In reference to the 
type of sample needed for the rapid tests, two of the 
studies used capillary whole blood samples,24 26 while 
only one study used serum.25 Serum is required as a 
sample for all laboratory serological tests, which involves 
more complex equipment and handling. In addition, 
a venepuncture is necessary, while for many rapid tests 
a small sample of capillary whole blood is enough.30 
Although some authors have pointed out that sensitivity 
decreases when using whole blood samples,25 the results 
of Egüez et al and Lozano et al,24 26 in agreement with 
other publications,15 28 have shown that using whole 
blood also gives good results. The use of capillary whole 
blood as a sample has an advantage over serum, while 
it decreases the time and the material needed for the 
procedure because it does not require venepuncture 
and centrifugation to separate blood components for 
diagnosis.24 25

Regarding the price, rapid tests are more expen-
sive than those of conventional serology, with a cost, in 
Bolivia, of US$4–US$7 and US$1, respectively.24 However, 
according to Egüez et al, if the logistical cost of laboratory 
tests is taken into account, then their real cost is much 
higher.10 24 Although, there is another aspect to take 
into account that several researchers point out, in case 
of discrepancy between the results of the two rapid tests, 
a third test would have to be done,24–26 and this might 
not be a good option due to the cost.16 26 In the present 
work, the discrepancies observed between the two rapid 
immunochromatographic tests are not very numerous 
(0%–6.86%).24–26 Therefore, for Egüez et al, the increase 
in the cost of a third test would be acceptable, since the 
number of discordant results is low.24 Therefore, rapid 
tests are considered as a cost- effective strategy if the 
logistic costs of the laboratory tests are included.24 Like-
wise, Egüez et al conclude that the proposed new method 
of rapid tests saves on logistic resources.10 24

Due to its typology, the present review has some limita-
tions, the risk of bias of the included research papers was 
not assessed. However, there are certain aspects of these 
articles that should be noted. One study25 only included 
non- discordant samples among the reference tests for the 
evaluation of rapid tests, which may lead to bias. Further-
more, in two works25 26 not all participants were given 
the same reference tests, since in the discordant cases 

an additional serological test was used, which can also 
produce bias.

The subject matter of this review is novel (first article 
in 2017). As a result, the number of reviewed sources of 
evidence is small, becoming one of the limitations of our 
work. Therefore, more quality research is still needed in 
order to generate stronger evidence. This would be the 
way in which we can reach firmer conclusions that could 
modify the current diagnostic standard.

CONCLUSIONS
The current practice, advocated by WHO, which consists 
of two or even three serological laboratory tests (ELISA, 
IHA, IIF) to confirm the diagnosis of Chagas in the chronic 
phase, does not facilitate either the diagnosis or the treat-
ment of the disease in rural areas with limited resources. As 
an alternative to address the high Chagas prevalence in these 
endemic regions, immunochromatographic tests that detect 
anti-T. cruzi IgG antibodies, are positioned as an advanta-
geous option. However, the lack of evidence about their 
validity, is the reason why they have not yet been included 
in the definitive diagnosis protocols and they are only indi-
cated for screening. Nevertheless, with the evidence that 
was reviewed here, it can be concluded that immunochro-
matographic tests are valid for diagnosis when used simul-
taneously. When compared with the reference tests, they 
obtain high percentages of sensitivity (97.4%–100%) and 
specificity (96.1%–100%), which is a necessary character-
istic for the confirmatory diagnostic tests. Before their use 
or their recommendation, previous studies on the areas of 
implementation should be carried on, since, the variability in 
the prevalence of Chagas disease and the presence of other 
infectious diseases can interfere negatively on immunochro-
matographic tests. For the time being, the simultaneous 
use of two immunochromatographic tests for the definitive 
diagnosis of chronic Chagas is recommended for areas with 
medium- to- high prevalence of Chagas, such as the areas of 
Santa Fe (Argentina), Sucre and Chaco (Bolivia) or other 
regions with similar epidemiological characteristics, both in 
the adult (≥15 years) and paediatric (≤14 years) populations. 
It constitutes an alternative to the current WHO diagnostic 
protocol for rural regions.

In cases of discordance, a third test should be used. 
Although the percentage of discordances among the 
rapid tests was low, there is no clear evidence regarding a 
better cost- benefit of immunochromatographic tests over 
conventional serology. The use of capillary whole blood 
as sample optimises the rapid diagnostic process.

The use of immunochromatographic tests for the 
definitive diagnosis of chronic Chagas disease would 
make it possible to take full advantage of the features of 
these rapid tests. The immediate diagnosis and the start 
of treatment would mean a much more effective control 
of a disease in which an early approach is crucial. In addi-
tion, because of its ease of use, the number of people who 
could be diagnosed would be much greater.
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Recommendations for research
The lack of published papers on the subject shows how 
important the need for further studies is. For example, more 
research on diagnostic accuracy is needed to validate the 
use of rapid tests on other new territories with a high impact 
of Chagas. Also, more studies are needed to investigate the 
cost–benefit of rapid tests compared with conventional labo-
ratory serology.

Recommendations for practice
In general, even when the evidence is limited, it could 
be suggested that the combination of two (in case of 
discrepancy three) immunochromatographic tests for the 
conclusive diagnosis of chronic Chagas, can be an alterna-
tive to the current diagnostic algorithm for endemic rural 
areas, always with previous field validation.
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SUPPLEMENTAL MATERIAL 

Appendix I: Search strategy 
 

PubMed 

Search conducted on March 5, 2020 

 

Search Query Results 

#1 (chagas disease) AND (rapid diagnostic test) - 

#2 ((chagas disease) OR (Trypanosoma cruzi)) AND (rapid diagnostic 

test) 

60 

Limits: no filters  

 
 
 

Scopus 

Search conducted on March 5, 2020 

 

Search Query Results 

#1 ((chagas disease) OR (Trypanosoma cruzi)) AND (rapid diagnostic 

test) 

108 

Limits: no filters  

 
 
 

ScienceDirect 

Search conducted on March 5, 2020 

 

Search Query Results 

#1 ((chagas disease) OR (Trypanosoma cruzi)) AND (“rapid diagnostic 

test”) 

190 

Limits: no filters  
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Virtual Health Library 

Search conducted on March 5, 2020 
 
 

Search Query Results 

#1 ((chagas disease) OR (Trypanosoma cruzi)) AND (rapid diagnostic 

test) 

105 

Limits: no filters  

 
 

 
OpenGrey 

Search conducted on March 5, 2020 
 
 

Search Query Results 

#1 ((chagas disease) OR (Trypanosoma cruzi)) AND (rapid diagnostic 

test) 

0 

Limits: no filters  
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Appendix II: Ineligible studies following full text review 

Luquetti AO, Ponce C, Ponce E, Esfandiari J, Schijman A, Revollo S, et al. Chagas disease 

diagnosis: a multicentric evaluation of Chagas Stat-Pak, a rapid immunochromatographic assay 

with recombinant proteins of Trypanosoma cruzi. Diagn Microbiol Infect Dis. 2003;46(4):265-71. 

 
Exclusion reason: intervention with only one rapid immunochromatographic test. 

 
Ponce C, Ponce E, Vinelli E, Montoya A, de Aguilar V, Gonzalez A, et al. Validation of a rapid 

and reliable test for diagnosis of Chagas disease by detection of Trypanosoma cruzi-specific 

antibodies in blood of donors and patients in Central America. J Clin Microbiol. 

2005;43(10):5065-8. 

 
Exclusion reason: intervention with only one rapid immunochromatographic test. 

 
Roddy P, Goiri J, Flevaud L, Palma PP, Morote S, Lima N, et al. Field Evaluation of a Rapid 

Immunochromatographic Assay for Detection of Trypanosoma cruzi Infection by Use of Whole 

Blood. J Clin Microbiol. 2008;46(6):2022-7. 

 
Exclusion reason: intervention with only one rapid immunochromatographic test. 

 
Sosa-Estani S, Gamboa-León MR, del Cid-Lemus J, Althabe F, Alger J, Almendares O, et al. 

Use of a rapid test on umbilical cord blood to screen for Trypanosoma cruzi infection  in 

pregnant women in Argentina, Bolivia, Honduras, and Mexico. Am J Trop Med Hyg. 

2008;79(5):755-9. 

 
Exclusion reason: intervention with only one rapid immunochromatographic test. 

 
Brutus L, Schneider D, Postigo J, Romero M, Santalla J, Chippaux JP. Congenital Chagas 

disease: Diagnostic and clinical aspects in an area without vectorial transmission, Bermejo, 

Bolivia. Acta Trop. 2008;106(3):195-9. 

 
Exclusion reason: intervention with only one rapid immunochromatographic test. 

 
Lorca M, Contreras MC, Salinas P, Guerra A, Raychaudhuri S. Evaluación de una prueba 

rápida para el diagnóstico de la infección por Trypanosoma cruzi en suero. Parasitol Latinoam. 

2008;63(1-4):29-33. 

 
Exclusion reason: intervention with only one rapid immunochromatographic test. 

 
Verani JR, Seitz A, Gilman RH, LaFuente C, Galdos-Cardenas G, Kawai V, et al. Geographic 

Variation in the Sensitivity of Recombinant Antigen-based Rapid Tests for Chronic 

Trypanosoma cruzi Infection. Am J Trop Med Hyg. 2009;80(3):410-5. 

 
Exclusion reason: it does not evaluate the combined use of two immunochromatographic tests 

to establish the diagnosis. 

 
Bern C, Verastegui M, Gilman RH, LaFuente C, Galdos-Cardenas G, Calderon M, et al. 

Congenital Trypanosoma cruzi Transmission in Santa Cruz, Bolivia. Clin Infect Dis. 

2009;49(11):1667-74. 

 
Exclusion reason: it does not evaluate the combined use of two immunochromatographic tests 

to establish the diagnosis. 

 
Chappuis F, Mauris A, Holst M, Albajar-Vinas P, Jannin J, Luquetti AO, el al. Validation of a 

rapid immunochromatographic assay for diagnosis of Trypanosoma cruzi infection among Latin- 

American Migrants in Geneva, Switzerland. J Clin Microbiol. 2010;48(8):2948-52. 
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Exclusion reason: intervention with only one rapid immunochromatographic test. 

 
López-Chejade P, Roca C, Posada E, Pinazo MJ, Gascon J, Monserrat P. Utilidad de un test 

inmunocromatográfico para el cribado de la enfermedad de Chagas en asistencia primaria. 

Enferm Infecc Microbiol Clin. 2010;28(3):169-71. 

 
Exclusion reason: intervention with only one rapid immunochromatographic test. 

 
Reithinger R, Grijalva MJ, Chiriboga RF, Alarcón de Noya B, Torres JR, Pavia-Ruz N, et al. 

Rapid detection of Trypanosoma cruzi in human serum by use of an immunochromatographic 

dipstick test. 2010;48(8):3003-7. 

 
Exclusion reason: intervention with only one rapid immunochromatographic test. 

 
Navarro M, Perez-Ayala A, Guionnet A, Perez-Molina JA, Navaza B, Estévez L, et al. Targeted 

screening and health education for Chagas disease tailored to at-risk migrants in Spain, 2007 to 

2010. Euro Surveill. 2011;16(38). 

 
Exclusion reason: intervention with only one rapid immunochromatographic test. 

 
Barfield CA, Barney RS, Crudder CH, Wilmoth JL, Stevens DS, Mora-Garcia S, et al. A Highly 

Sensitive Rapid Diagnostic Test for Chagas Disease That Utilizes a Recombinant Trypanosoma 

cruzi Antigen. IEEE Trans Biomed Eng. 2011;58(3):814-7. 

 
Exclusion reason: it does not evaluate the combined use of two immunochromatographic tests 

to establish the diagnosis. 

 
Flores-Chavez M, Cruz I, Nieto J, Gárate T, Navarro M, Pérez-Ayala A, et al. Sensitivity and 

Specificity of an Operon Immunochromatographic Test in Serum and Whole-Blood Samples for 

the Diagnosis of Trypanosoma cruzi Infection in Spain, an Area of Nonendemicity. Clin Vaccine 

Immunol. 2012;19(9):1353-9. 

 
Exclusion reason: intervention with only one rapid immunochromatographic test. 

 
Wells B, Burgess S, McNeilly TN, Huntley JF, Nisbet AJ. Recent developments in the diagnosis 

of ectoparasite infections and disease through a better understanding of parasite biology and 

host responses. Mol Cell Probes. 2012;26(1):47-53. 

 
Exclusion reason: type of study. 

 
Holguín A, Norman F, Martín L, Mateos ML, Chacón J, López-Vélez R, et al. Dried Blood as an 

Alternative to Plasma or Serum for Trypanosoma cruzi IgG Detection in Screening Programs. 

Clin Vaccine Immunol. 2013;20(8):1197-202. 

 
Exclusion reason: intervention with only one rapid immunochromatographic test. 

 
Pierimarchi P, Cerni L, Alarcón de Noya B, Nicotera G, Díaz-Bello Z, Angheben A, et al. Rapid 

Chagas diagnosis in clinical settings using a multiparametric assay. Diagn Microbiol Infect Dis. 

2013;75(4):381-9. 

 
Exclusion reason: it does not evaluate an immunochromatographic test. 

 
Jackson Y, Chatelain E, Mauris A, Holst M, Miao Q, Chappuis F, et al. Serological and 

parasitological response in chronic Chagas patients 3 years after nifurtimox treatment. BMC 

Infect Dis. 2013;13:85. 

 
Exclusion reason: intervention with only one rapid immunochromatographic test. 
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Marín C, Concha-Valdez F, Cañas R, Gutiérrez-Sánchez R, Sánchez-Moreno M. Anti- 

Trypanosoma cruzi antibody detection in eastern Andalusia (Spain). Trans R Soc Trop Med 

Hyg. 2014;108(3):165-72. 

 
Exclusion reason: it does not evaluate the combined use of two immunochromatographic tests 

to establish the diagnosis. 

 
Shah V, Ferrufino L, Gilman RH, Ramirez M, Saenza E, Malaga E, et al. Field Evaluation of the 

InBios Chagas Detect Plus Rapid Test in Serum and Whole-Blood Specimens in Bolivia. Clin 

Vaccine Immunol. 2014;21(12):1645-9. 

 
Exclusion reason: intervention with only one rapid immunochromatographic test. 

 
Sánchez-Camargo CL, Albajar-Viñas P, Wilkins PP, Nieto J, Leiby DA, Paris L, et al. 

Comparative Evaluation of 11 Commercialized Rapid Diagnostic Tests for Detecting 
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Appendix III: Characteristics of the studies included 
 

Study Methodolog 
y 

Place and 
year of study 

Participants and 
sample 

RDT: Ag T.cruzi Reference test Authors’ 
conclusion 

Combined RDTs 
sensitivity/specificity 
 

Egüez et al. 
2017 (24) 

Cross- 
sectional 
diagnosis 

Sucre, 
Chuquisaca 
Department.  
Bolivia 

2014 

 

 
 

 
[1, 60) years chronic 
phase 

342 serum 
(venepuncture) and 
capillary blood 
samples 

Stat-Pak: B13,1F8 and 
H49/JL7 (recombinant 
antigens) 

Chagas Detect Plus: 
ITC8.2 (recombinant 
multiepitope fusion 
antigen) 

IHA (Chagas 
Polychaco) 

Chagatest ELISA 
Recombinant 
(Wiener Lab) 

Chagatest Lysate 
ELISA (Wiener 
Lab) 

The combined use 
of two RDTs with 
capillary blood 
could replace 
conventional 
serology for the 
rapid and reliable 
diagnosis of 
Chagas disease in 
remote regions 

 
 

 
 

100%/99.3% 

Mendicino 
et al. 2018 
(25) 

Cross- 
sectional 
diagnosis 

Santa Fe 
Province, 
Gran Chaco 
zone. 
Argentina 

 
 

 
>18 years chronic 
phase 

106 serum samples 
(venepuncture) 

WL Check Chagas: Ag 
not specified 

SD Bioline ChagasAb: Ag 
not specified 

(RDTs with different Ags) 

IHA (Chagas 
Polychaco) 

Chagatest ELISA 
(Wiener Lab) 

IIF in case of 
discrepancies 

The simultaneous 
use of two RDTs 
with serum allows a 
reliable diagnosis of 
Chagas disease in 
the chronic stage 

 
 

 
97.4%/100% 

Lozano et 
al. 2019 
(26) 

Cross- 
sectional 
diagnosis 

Yacuiba & 
Villa Montes. 
Gran Chaco 
Province, 
Tarija 
Department. 
Bolivia 

2018 

 
 

 
>1-year chronic 
phase 

685 serum 
(venepuncture) and 
capillary blood 
samples 

Stat-Pak: B13,1F8 and 
H49/JL7 (recombinant 
antigens) 

Chagas Detect Plus: 
ITC8.2 (recombinant 
multiepitope fusion 
antigen) 

WL Check Chagas (in 
case of discrepancies): 
Ag not specified 

Chagatest ELISA 
Recombinant 
(Wiener Lab) 

Chagatest Lysate 
ELISA (Wiener 
Lab) 

Chagatek ELISA 
(Lemos Lab) in 
case of 
discrepancies 

Supports the use of 
two RDTs for the 
diagnosis of chronic 
Chagas disease in 
Gran Chaco 
(Bolivia), as an 
alternative to 
conventional 
serology 

 
 
 
 

 
97.7%/96.1% 

 

RDT: rapid diagnostic test IHA: indirect hemagglutination T.cruzi: Trypanosoma cruzi 

Ag: antigen ELISA: enzyme-linked immunosorbent assay IIF: indirect immunofluorescence 
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