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Notes on Rapid Diagnostic Tests for Chronic Chagas Disease

Notes sur les tests de diagnostic rapide pour la maladie de Chagas en phase chronique
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Abstract A rapid diagnostic test (RDT) is a test that can
quickly determine (from minutes up to 2 h) a diagnosis. It is
a simple, quick, and inexpensive technique that does not
require complex equipment or specialized staff. For this rea-
son, such tests have been proposed for the diagnosis of Cha-
gas Disease (CD), which affects populations difficult to reach,
or migrants in nonendemic areas, where there is a low preva-
lence of the disease. With these notes we take into consider-
ation one of the best RDTs for CD currently available on the
market as an example and make some comments on its use in
the field on the base of the current evidences.

Keywords Rapid diagnostic test · RDT · Chagas disease ·
Accuracy

Résumé Un test de diagnostic rapide, ou test de dépistage
rapide, est un test qui permet d’établir rapidement (de quel-
ques minutes jusqu’à deux heures) le diagnostic d’une mala-
die. Il s’agit d’une technique simple, rapide et peu coûteuse
qui ne nécessite pas d’équipement complexe ou de personnel
spécialisé. Pour cette raison, une telle technique est proposée
pour le diagnostic de la maladie de Chagas, qui touche des

populations difficiles à atteindre ou les migrants dans des
zones non endémiques qui ont une faible prévalence. Nous
avons pris en considération, à titre d’exemple, l’un des meil-
leurs tests rapides de la maladie de Chagas disponibles sur le
marché et fait quelques commentaires sur son utilisation, sur
la base des preuves disponibles actuellement.

Mots clés Test de diagnostic rapide · TDR · Maladie de
Chagas · Précision

Introduction

According to the World Health Organization (WHO), about
6–7 million people are affected by Chagas Disease (CD)
worldwide. It is estimated that no more than 1% of those
suffering from CD receive treatment for their condition [4].
To combat this unacceptable situation, many control pro-
grams at national and international level are ongoing.
WHO’s strategy for the control of CD is based on three ele-
ments, the so-called “tricycle strategy” (P. Albajar-Viñas,
WHO/NTD, communicated at the second nonendemic coun-
tries initiative meeting, Florence 2013), driving wheel repre-
senting “information and surveillance”, the two carrying
wheels symbolizing actions to stop transmission (blood
and organ safety assessment, vertical transmission preven-
tion), and patient care (diagnosis and treatment of congenital,
acute, and chronic cases). Access to diagnosis for CD-
affected patients is not commonly guaranteed worldwide, par-
ticularly in remote areas of endemic countries and in nonen-
demic countries with low Latin-American (LA) immigration.
For instance, in Europe, case detection rate is unacceptably
low [1]. This represents an important obstacle to patient care
and CD control. “Diagnosis” of CD suffers an even worse
situation than the “Treatment” compartment due to the fol-
lowing factors: big number of commercially available tests
with highly variable performance; diffuse use of in-house
tests; generally antigen composition not declared by manu-
facturers; and test validation based only on case–control
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studies; diffuse lack of external quality control, especially in
nonendemic countries; test profile not corresponding to the
expected, that is, long validity at room temperature and
humidity, rapid execution, accuracy; affected populations
not easily accessible; scarce interest of scientific community
and policy makers on case detection priority and generally
centralized diagnosis at few reference centers. According to
WHO’s recommendation, clinical diagnosis of chronic CD
relies on two serological tests, either conventional (based on
“crude” antigens) or nonconventional (recombinant anti-
gens). In the common practice, laboratories use two tests
based on different techniques or two enzyme-linked immuno-
sorbent assays based on different antigens (crude and recom-
binant). An ideal test for CD should be [2] affordable by those
at risk of infection; performant, user friendly, rapid (to enable
treatment at first visit) and robust (does not require refriger-
ated storage), equipment-free, and delivered to those who
need it. In fact, Rapid Diagnostic Tests (RDTs) are defined as
equipment-free devices that do not require highly skilled lab-
oratory staff. Their results can be easily read within minutes,
or at most 2 h, which seems to be the solution to increase case
detection in epidemiologically difficult settings. The present
notes aim at giving an overview on RDTs for CD, discussing,
in particular, their use in the common screening activities.

Methods

An overview on RDTs for CD and on prevalence of CD in
LA migrants has been done through literature search
(PubMed; keywords: rapid diagnostic test/Chagas disease/
prevalence). We did not perform a review but focused on
“reference” studies to give readers a general viewpoint on
the applicability of RDTs in the screening of at-risk popula-
tions. We determined the post-test probability to the appar-
ently best performant commercially available RDT (Table 1)
(on the basis of Sánchez-Camargo et al.) [5] in different

epidemiological scenarios, i.e., in a condition of low CD
prevalence (1%), real-life prevalence in LA migrants in Eur-
ope (4.2%), and high prevalence as happens in Bolivians
(18%) [3]. We choose the most accurate RDT of Sánchez-
Camargo et al. study in order to simulate the most desirable
scenario in the current situation. We used Fagan’s nomo-
grams through an open-access program calculator (Fig. 1),
accessed the 20/02/2016 to infer on RDT’s usefulness in
different simulated contexts.

Results

Among different studies (cohort and case–control studies)
evaluating the performance of serological tests and RDTs,
most showed high heterogeneity in terms of reference stan-
dard, type of RDT, data reporting; we did not a meta-analysis
because it was out of the aim of this paper. We, therefore,
selected Sánchez-Camargo et al.’s paper published in 2014
and promoted by WHO [5]. In fact, it was the first multicen-
ter evaluation of all commercially available RDTs for CD
with a case–control design. Nine commercially available
RDTs for anti-Trypanosoma cruzi antibodies have been
evaluated at 11 National Reference Labs (in endemic and
nonendemic countries) using a serum panel randomly
selected from the existing bank at each center. A total of
474 samples (424 serums, 50 plasma samples) previously
tested for T. cruzi infection through conventional tests were
used. Authors conclude that “only” six RTDs can be recom-
mended for screening and surveillance in areas of endemic-
ity and nonendemicity, but results should be confirmed in a
reference laboratory. Sensitivities (Se) and specificities (Sp)
of tests were generally lower than those declared by produ-
cers and only four products had both Se and Sp above 90%.
Product 4 of this study (Trypanosoma Detect Rapid Test,
InBios Inc., United States) showed the best Se/Sp profile
(92.9/94%) with positive and negative likelihood ratios of

Table 1 Features and accuracy parameters of fourth rapid diagnostic test (Trypanosoma Detect Rapid Test, InBios Inc., United

States) of Sánchez-Camargo et al. study [5] / Caractéristiques et précision du quatrième test de diagnostic rapide (Trypanosoma

Detect Rapid Test, InBios Inc., États-Unis) de l’étude de Sánchez-Camargo et al. [5]..

Type of test Storage

temperature (°

C)

Reading time

(min)

Sensitivity (%) Specificity (%) Positive

likelihood

ratio

Negative

likelihood

ratio

Kappa

valuea

Immunochro-

matographic

assay

2–28 10–15 92.9 94 15.48 0.0755 0.87

a Based on Kappa statistics, that is, a comparison of the agreement between actual and expected results; if Kappa value is between

0.81 and 1.00, the test is considered almost perfect.
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15.48 and 0.0755, respectively (Table 1). We designed three
different epidemiological contexts and calculated posttest
probability (Fig. 1) according to test likelihood ratios and
using Fagan’s nomograms. If we apply the test in a context
of low prevalence (1%) as it happens in Europe for migrants
coming from Brazil, Chile, Peru, or Mexico [3], in case of a
positive rapid test, the probability that our subject is affected
by T. cruzi infection moves from 1% to 13%, that is, only
1 in 7.6 positive test really indicates T. cruzi infection; on the
contrary in case of a negative test, the infection is substan-
tially ruled out, even in high prevalence contexts (18%, Boli-
vian migrants communities) where posttest probability drops
to 2% (Fig. 1).

Discussion

We tried to answer to the question: how do RDTs “work” in
chronic CD diagnosis? Therefore, we identified two
problems:

• Evaluation of diagnostic accuracy: virtually all commer-
cially available RDTs were validated by producers on the
basis of case–control studies, which are prone to biases
and are thought to overestimate the diagnostic accuracy.
Indeed, the optimal design for assessing the accuracy of a
diagnostic test is considered a prospective blind compari-
son of the test and the reference standard in a consecutive
series of patients from a relevant clinical population. A
relevant clinical population is a group of patients covering

the spectrum of disease that is likely to be encountered in
the current or future use of the test. As an example, when
tests are used as screening tools, it is critical that their
accuracy is measured prospectively on an asymptomatic
population;

• Estimation of probability of disease in our patients consid-
ering positive and negative likelihood ratios of the best
commercially available RDT, we demonstrated that a posi-
tive result requires confirmation through a more accurate
technique (and this confirms WHO’s recommendations),
whereas in case of negative result we can be confident on
the result (Fig. 1), in the context of population screening.

If RDTs can be very attractive, especially in poor settings
or in nonendemic countries with low prevalence of CD, their
use in the clinical practice should be regarded carefully. Con-
sequently, in a low prevalence context as it is in nonendemic
countries or in small hospitals, the choice of using only an
RDT should be followed by opportune networking with ref-
erence hospital for diagnosis confirmation. In the case of
urgent diagnosis (as it is in pregnant women at delivery or
organ donors), the availability of a confirmation test should
be carefully taken into account to avoid overestimation of a
positive result, which can drive to erroneously discard an
organ or to increase diagnostic pressure on an healthy new-
born. The use of rapid test for screening surveys, in endemic
or nonendemic countries is a matter of discussion. As for the
current accuracy of RDTs, their use in population surveys
should be followed by another test at least in case of positive
result. Finally, case–control studies are not considered the

Fig. 1 Fagan’s nomograms based on likelihood ratios of RDT 4 of Sánchez-Camargo et al. study and different prevalence of CD

in the target population / Monogrammes de Fagan basés sur les rapports de probabilité des TDR 4 de l’étude de Sánchez-Camargo

et al. et différentes prévalences de la maladie de Chagas dans la population cible (open access software calculator accessed at: https://

araw.mede.uic.edu/cgi-bin/testcalc.pl)
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best option for a diagnostic test evaluation as they tend to
overestimate test performance, a comprehensive evaluation
and meta-analysis of all available cohort studies would be
desirable.

Conclusion

Not all commercially available RDTs for CD diagnosis have
the same acceptable performance. Decision of the use of
RDTs (even using the currently most accurate RDTavailable
on the market) in the context of screening of asymptomatic
population should be deeply pondered on the basis of appro-
priate parameters, taking into account the indispensable con-
firmation through more accurate techniques.

Conflict of Interest: Authors do not have any conflict of
interest to declare.
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