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 Abstract
Introduction: This article describes relevant aspects surrounding con-

genital Chagas disease, such as epidemiology, symptomatology, review of 
clinical cases, and diagnostic techniques.

Methods: A review of the literature was carried out through bibliogra-
phic databases such as PubMed, Science direct, Scopus, Plos One, SciELO, 
having as inclusion criteria articles or publications between January 2013 
and January 2022 in Spanish and English.

Results:  It was determined that the prevalence of congenital Chagas 
disease is still a public health problem in endemic and non-endemic areas, 
and maternal serology is essential for timely follow-up of cases.

Conclusions: Current diagnostic follow-ups differ in endemic countries 
and screening is being applied in non-endemic areas where women from 
areas of active transmission of Chagas disease migrate.

Key words: Chagas disease, molecular biology, diagnosis, PCR, Trypano-
soma cruzi. 
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Métodos: Se realizó una revisión de la literatura por medio de bases de 
datos bibliográficas como PubMed, Science direct, Scopus, Plos One, SciE-
LO, teniendo como criterio de inclusión las publicaciones artículos o com-
prendidos entre enero de 2013 y enero del año 2022 en idioma español e 
inglés. 

Resultados: Se determinó que la prevalencia de la Enfermedad de Cha-
gas congénita aún es un problema de salud pública en áreas endémicas y no 
endémicas, siendo la serología materna indispensable para dar seguimiento 
oportuno a los casos. 

Conclusiones: Los seguimientos diagnósticos actuales difieren en los 
países endémicos y se están aplicando tamizajes en zonas no endémicas 
donde migran mujeres procedentes de áreas de trasmisión activa de la En-
fermedad Chagásica.  

Palabras clave: Enfermedad de Chagas, biología molecular, diagnóstico, 
PCR, Trypanosoma cruzi.

Introduction 
Chagas disease is caused by the protozoan parasite Trypanosoma cruzi 

(T. cruzi), discovered by the Brazilian physician Carlos Justiniano Ribeiro 
Chagas in 1909 (1). This parasite is mainly transmitted vectorially to mam-
malian hosts by a group of hemiptera and hematophagous insects belonging 
to the family Reduviidae, subfamily Triatominae (2) commonly called “Chin-
ches”, “Pitos” or “Barbeiros”, depending on the geographical area (3). There 
are alternative forms of infection such as blood transfusion, organ donation, 
oral transmission caused by ingestion of food contaminated with the para-
site, accidental transmission in health workers and researchers, and vertical 
transmission (4).

According to the World Health Organization (WHO), it is estimated that 
70 million people are at risk of infection by the T. cruzi parasite worldwide, 
placing Latin America as the main affected area (5), mother-to-child trans-
mission is estimated between 1 to 12% in endemic areas (4), in Colombia 
transmission has ranged between 1 to 4% (4), in Bolivia in 4%, a similar per-
centage in the population of Argentina and 4.3% from Portugal (6). In addi-
tion, cases of this infection have been reported in non-endemic areas such 
as the United States, Spain, Switzerland, and Sweden due to the migration 
of infected women from South American areas to these countries (7).

This infection in women of fertile age predisposes to a congenital pre-
sentation (2); where 60 to 90% of neonates are asymptomatic with a pro-
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gression to a severe chronic disease, which implies an underreporting and 
a limiting factor for diagnosis. When a symptomatic presentation develops, 
it usually appears in the first 30 days of life without a pathognomonic pic-
ture (3), having varied clinical manifestations that include low birth weight, 
prematurity, respiratory distress, hepatosplenomegaly, jaundice (2,8), gene-
ralized edema and even hydrops fetalis and death (3,8), which is why conge-
nital Chagas disease is considered a public health problem (6).

Regarding the diagnosis of the disease, it is necessary to have the 
patient’s clinical data, epidemiological data such as the incidence and pre-
valence of Chagas disease in the geographical area where the patient lives, 
and confirmation through laboratory tests, whose technique will depend on 
the clinical phase (9). The tests commonly used in the acute phase include 
the demonstration of the parasite present in the blood by microscopy and 
the Polymerase Chain Reaction (PCR) (10), while in the chronic phase sero-
logical diagnostic techniques are usually used to determine IgG antibodies 
(5,10). 

It is known that molecular techniques can offer an earlier diagnosis of 
congenital infection than current methods (6), especially real-time PCR 
(qPCR) due to its characteristics of sensitivity (3), quantitative result (para-
site load) and information of epidemiological interest in the determination 
of parasite lineages (11) in endemic and non-endemic areas (12), besides 
the inclusion of this technique in the diagnostic algorithm in endemic areas 
could reduce the follow-up period of the newborn and would mean a timely 
treatment (7).

In view of the above, the objective of this review is to present the epide-
miology and diagnostic techniques for the detection of congenital Chagas 
disease.

«The tests commonly used in the acute phase include the 
demonstration of the parasite present in the blood by microscopy 

and the Polymerase Chain Reaction (PCR).  
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Methodology
The search for scientific production related to etiology, epidemiology, 

symptomatology, conventional and molecular diagnosis, as well as the deve-
lopment of new techniques for congenital Chagas disease was carried out. 
The review used the bibliographic databases Science direct, PubMed, Plos 
One, SciELO, among others, taking a period of time from 2013 to January 
2022 and selected publications in Spanish and English language.

The descriptors DeCs (Health Sciences Descriptors) and Mesh (Medical 
Subject Headings) were used, applying the words “Chagas Disease”, “Epide-
miology”, “Congenital”, “Molecular Diagnostic Techniques” associated with 
various combinations of Boolean indicators “And” and “Or”. All types of stu-
dies were included (review articles, original articles, case reports, consensus, 
among others); research studies measuring the degree of T. cruzi infection 
in vivo in mice or other animal models, articles that presented problems in 
their visualization and had an incomplete development of the topic, as well 
as articles that were repeated in the search matrix and those that by con-
sensus did not contribute to the objective of the review of the topic were 
not included. According to Figure 1, a total of 78 articles were obtained for 
the complete reading of which 50 manuscripts were selected for the deve-
lopment of the document.

The search for scientific production related to etiology, 
epidemiology, symptomatology, conventional and molecular 
diagnosis, as well as the development of new techniques for 
congenital Chagas disease was carried out.» 
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Figure 1. Types of articles included in the literature review.
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Results	
Epidemiology 
According to the World Health Organization (WHO), Chagas disease is 

considered a “neglected tropical disease” that mainly affects low-income 
populations living in tropical and subtropical conditions (11). Congenital 
transmission of Chagas disease has become an increasing public health 
problem in areas where vectorial transmission has been interrupted and in 
non-endemic areas (9), added to the lack of knowledge of the disease, late 
diagnosis and poor patient follow-up can lead infected neonates to develop 
chronic phases (13) of the pathology with cardiac or gastrointestinal mani-
festations (12).

It is estimated that in the United States, 40 thousand women of ferti-
le age are infected by T. cruzi annually (11), reporting 60 to 315 cases of 
congenital Chagas disease (14), which has been associated with tourism to 
endemic regions (13) and the migration of women infected with the parasite 
(15). Likewise, countries such as Canada, Australia, New Zealand, Spain and 
Japan (4) have reported the migration of about 14 million people from en-
demic areas, considering American Trypanosomiasis as an emerging disease 
(16), which has led to the development of screening programs in pregnant 
women and newborns (4) together with the application of new diagnostic 
tests such as loop-mediated isothermal amplification (T. cruzi- LAMP) (17).

In endemic regions, approximately two million women have a positive 
serology for the T. cruzi parasite and are potential transmitters of congeni-
tal Chagas disease (15) with an average risk of infecting their newborns of 
5% (4). A variable rate of mother-to-child transmission has been reported 
in countries such as Paraguay (10%), Bolivia (3.4-8.6%), Chile (2.3%), Brazil 
(1.4%) (18), Argentina (6.6-11%) and Mexico (6.3%) (18,19), This variability 
depends on the subregion where exposure to the vector occurs, the lack of 
access to the health system due to social stigma (20), sanitary conditions 
(4,16,20) and living in constructions made of adobe, straw, mud or cane 
(21).

On the other hand, studies carried out in Colombia have estimated that 
166,221 women between 15 and 44 years of age are infected with the 
parasite (16), with 1,046 new congenital cases occurring annually (21). In 
areas such as Boyacá, a prevalence of 2.4% of pregnant women seropositive 
for T. cruzi was established (22); making it essential to understand the trans-
mission dynamics of the parasite in order to develop appropriate strategies 
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such as screening and medical controls (23,24), guarantee healthy environ-
ments (21), ensure medical coverage and care due to the limited access to 
resources and interventions in certain regions of the country (25) along with 
the treatment of Chagas disease in Colombia (22). 

Although the estimated burden of Chagas disease reported in the cou-
ntry is low (0.956%) (14), Paez mentions that 10% of the Colombian popu-
lation living in endemic areas are at risk (26) of vector transmission (27). On 
the other hand, Parra et al, determined that in Colombia, the most exposed 
populations are the indigenous tribes of the Sierra Nevada de Santa Marta 
(25), since they have poor living conditions and poor contact with the vec-
tor; In the Manzanal, Kasakumake, Umandita and Gumake settlements, 34% 
of positive serologies were obtained without significant differences in the 
infection of men and women (28). This was associated with the social (5), 
ecological, environmental, and cultural conditions of their environment, as 
well as their proximity to a great diversity of domestic (21) and wild animals 
and the lack of availability of adequate diagnosis and therapy (25), (29).

On the other hand, Carlier et al. (30) mention that in addition to inter-
vening pregnant women, it is necessary to evaluate the serological status of 
4 groups such as girls and adolescents, women of fertile age who are not 
pregnant, family members and all children born to women infected with the 
parasite and newborns as well as children at risk of being infected. Thanks 
to the application of the national subprogram for the promotion, prevention 
and control of Chagas disease, the Colombian Ministry of Health was able 
to screen a total of 27,334 people from 106 municipalities in Arauca, Bo-
yacá, Casanare, Norte de Santander, Santander and Vichada; seropositivity 
was established in 21.15% of children under 5 years of age, 66.9% were 
between 5 and 14 years of age and the remaining 11.9% were over 15 
years of age (21). 

«According to the World Health Organization (WHO), 
Chagas disease is considered a “neglected tropical disease” 

that mainly affects low-income populations living 
in tropical and subtropical conditions. 
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Congenital Chagas disease
The first described cases of congenital Chagas disease date back to 

1911, when two newborns of mothers with the disease presented con-
vulsions and died between 6 to 8 days of life, and the presence of the 
T. cruzi parasite was found in their autopsies (9). Congenital transmission 
commonly occurs during the second or third trimester of pregnancy (8); in-
fection should be suspected in births to a mother with positive serology for 
T. cruzi, and transmission can occur in both the acute and chronic phases of 
maternal transmission and can occur in multiple pregnancies (9,11).

On the other hand, the infection develops when the infectious stage 
(metacyclic trypomastigote) enters the blood circulation (30) and mobilizes 
until it reaches the placenta and invades the Hofbauer cells (31), once there 
it multiplies and crosses the trophoblast (25); this invasion combined with a 
high parasite load can cause placentitis and villitis in the areas where the ce-
llular layer has been destroyed (9). It should be noted that early transmission 
of the parasite increases the risk of spontaneous abortion (32).

However, some of the documented risk factors that could influence the 
pathogenesis of the disease include parasitemia, host genetics, immune res-
ponse (7,33), gestational age and maternal age (18), knowledge along with 
exposure to the insect vector (2), family history of Chagas disease (9), ha-
ving had multiple pregnancies or twin births (34), the genotype or strain of 
the infection (23),  taking into account that TcI is the most prevalent discrete 
typing unit (DTU) (12), while TcII and TcVI (14,18) have greater infective 
capacity and pathogenicity (14, 36). Likewise, it has been documented that 
the social and demographic conditions of the population (31) together with 
the presence of co-infections, especially by human immunodeficiency virus 
(HIV), could aggravate the disease (7,9,11,33).

As for the main alterations in the newborn, these are variable, develo-
ping a wide spectrum of manifestations ranging from apparently healthy 
neonates of adequate weight for gestational age to severe conditions that 
can lead to death (32). In the symptomatic picture, the manifestations of 
the disease may include low birth weight, prematurity, low Apgar score (29), 
anemia (33), jaundice (25), thrombocytopenia, respiratory distress syndrome 
(15,18), hepatosplenomegaly and fever (32); symptoms that can be confu-
sed with infection by Cytomegalovirus, Herpes simplex (34), Toxoplasmosis, 
among other infectious agents (25).

On the other hand, newborns with asymptomatic congenital infection 
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are usually discharged without evaluation, but after years of silent infec-
tion about 20-30% develop severe and life-threatening manifestations (8) 
such as myocarditis, meningoencephalitis, gastrointestinal mega syndromes 
(35), anasarca, pneumonitis (33) and 5% present central nervous system 
and myocardial involvement (9, 34).

According to the publications consulted, five case reports were found 
corresponding to congenital Chagas disease (see Table 1), the first case co-
rresponds to a neonate product of the seventh pregnancy of an indigenous 
woman from a rural area of western Colombia, who at day 50 of life pre-
sented hemodynamic failure and undetermined sepsis, positive parasitemia 
was identified for T. cruzi with a diagnosis of chagas meningoencephalitis 
when parasites were observed in cerebrospinal fluid (CSF) (36), treatment 
and favorable evolution were established, the epidemiological nexus was 
related to positive serology for T. cruzi in both parents. 

The second case corresponded to a symptomatic male neonate with 
hepatosplenomegaly. A basic infectious profile of IgG and IgM antibodies 
against: Cytomegalovirus, HIV, Herpes simplex virus type I and II, Toxoplas-
ma, Epstein Bar virus, Parvovirus, together with the determination of rapid 
plasma reagin (RPR) and total treponemal antibodies with negative results. 
The diagnosis was facilitated due to the inquiry of the geographical origin 
and the presence of positive results in the serological determination against 
Trypanosoma cruzi of the mother (24).

«As for the main alterations in the newborn, these are variable, 
developing a wide spectrum of manifestations ranging from 

apparently healthy neonates of adequate weight for gestational age 
to severe conditions that can lead to death. 
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Table 1. Case reports corresponding to congenital Chagas disease

Age
Clinical 

manifestations 
and findings

Clinical history or 
relevant history

Diagnostic method - 
confirmation Chagas 

disease
Treatment Reference

Neonate  

Respiratory 
distress syndrome, 
with satisfactory 
evolution.

At one month of 
life, he presented 
sepsis, positive urine 
culture for Klebsiella 
pneumoniae. 

At 50 days 
he presented 
hemodynamic 
instability, 
respiratory distress, 
mucocutaneous 
pallor and fever.

Colombian indigenous 
mother, 32 years old, 
multiparous.

•	 Parasitemia positive 
by microhematocrit 
for Trypanosoma 
cruzi.

•	 Genotyping of T. 
cruzi showed TcI 
lineage.

•	 Histopathological 
study: ascending 
intraamniotic 
infection, with acute 
chorioamnionitis 
and subchorionitis; 
in the placental disc 
there was intervillitis 
with amastigotes 
in the intermediate 
trophoblast and in 
the basal plate.

Benznidazole, 
for 60 days (36)

Male 
neonate

Fever, jaundice, 
hypoglycemia.
Physical examination: 
irritability, petechiae, 
distended abdomen 
with hepatomegaly 
and splenomegaly of 
7 cm.
Negative IgM 
serology against 
TORCH group 
agents.  

The mother came from an 
endemic area: Ecuador.

Serology: Indirect 
immunofluorescence 
(IFA) positive 1/64 and 
chemiluminescence 
(QLIA) positive.

PCR positive

Benznidazole 
(10 mg/kg/
day) for 1 
month

(24)

13-year-
old boy

PChronic 
constipation.
Colon dysentery

Parents and grandparents 
of Japanese descent lived 
in Chagas disease endemic 
areas in Bolivia until 1992.
Patient had low birth 
weight.

•	 Positive Elisa 
serology

•	 Positive real-time 
nested PCR

•	 Isolation on Novy, 
McNeal and Nicolle 
culture medium

Oral 
benznidazole 
(5 mg/kg/day 
for 60 days).

(37)

Subsequently, three cases were found, in which late 
symptomatology was present, achieving the diagnosis of Chagas 
disease at an advanced age: 13 years, 24 and 26 years ... » 
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Young 
man 24 
years 
old	

No acute 
phase clinical 
manifestations.

He is admitted 
to the Health 
Department for a 
positive serology 
when making a blood 
donation in 2014

The mother came from the 
city of Concepción, Bolivia.
The patient one year ago 
presented with left-sided 
chest pain. 
Electrocardiogram and 
laboratory tests such 
as hemogram, BUN, 
creatinine, electrolytes and 
liver function tests were 
performed, where normal 
results were obtained

T. cruzi enzyme 
immunoassay (AB EIA): 
Positive. 
AB IB immunotransfer 
assay (TESA): Positive

Nifurtimox 
orally at 10 
mg/kg, daily, 
divided into 
three doses, 
for 90 days.

(38)

Young 
man 26 
years old

No clinical 
manifestations of 
acute phase.

He was admitted 
to the Health 
Department due to 
a positive serology 
after a blood 
donation in 2008. 

The mother came from the 
city of Concepción, Bolivia.
The patient denies having 
received previous blood 
transfusions and has not 
traveled to Bolivia or any 
other endemic destination 
in the Americas

Serology was confirmed 
by the Center for Disease 
Control and Prevention 
(CDC)

Nifurtimox, 10 
mg/kg orally 
daily, divided 
into three 
doses for 90 
days.

(38)

Subsequently, three cases were found, in which late symptomatology 
was present, achieving the diagnosis of Chagas disease at an advanced age: 
13 years (37), 24 and 26 years (38); some of the associated causes included 
presenting an apparently “healthy” state in the first years of life, the lack 
of adequate prenatal control and not carrying out an adequate follow-up 
of the newborn. It should be noted that, in all three cases, the mothers 
came from an endemic area and years later settled in non-endemic areas 
where Chagas disease was ignored as a differential diagnosis (33). In two 
siblings the diagnosis was accidental (38) when presenting a positive sero-
logy in a blood donation day; when inquiring about the donors’ condition, 
all alternative forms of infection were ruled out, including the vector’s bite, 
considering the cases as asymptomatic congenital Chagas with progression 
to the chronic phase of the disease, evidencing the first features of cardiac 
involvement. 

Certainly, the etiological treatment of the disease in acute and congeni-
tal phase consists of the administration of two drugs Benznidazole or Nifur-
timox, whose period of ingestion is determinant for its efficacy, considering 
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that in patients younger than 15 years who have had a shorter time of 
exposure to the parasite present a better response to antitrypanosomic (1), 
allowing a cure of up to 100% (18) in addition to having a good toleran-
ce and safety profile (33), while in adults adverse effects such as anorexia, 
gastrointestinal alterations, neurological disorders, fever and skin rash have 
been reported, causing the interruption or abandonment of treatment in 
75% of cases (39).

In all reports, treatment was administered to patients and parents (if re-
quired) presenting a significant clinical improvement, and no adverse effects 
were reported in children or adults (24,36-38). As previously mentioned, 
the cure rate decreases with age (40), being necessary the implementation 
of strategies that facilitate the opportune diagnosis avoiding the affectation 
of diverse systems by the progression of the disease to a chronic phase 
(41,42); additionally in 3 of the 5 cases (24,36,37) the PCR technique was 
used in the follow-up and diagnosis of the disease.

Diagnosis of congenital Chagas disease  
Diagnosis is based on direct and indirect methods (see Table 2). Direct 

methods refer to the search for the parasite T. cruzi parasite, either by using 
fresh or stained samples, or by concentrating them as the micro-method or 
Strout’s method to be observed by microscopy (14,43), while the indirect 
methods are classified as parasitological, serological and molecular (1,44), 
which require the growth of the microorganism in a specific culture media 
in the case of blood culture (33), the determination of antibodies in the 
patient’s serum (serology) as a response to infection (39) or the amplifica-
tion of a specific fragment (45) of the parasite in the patient’s sample by 
first passing through a DNA extraction step (41), or the amplification of a 
specific fragment (42) of the parasite in the patient’s sample by first passing 
through a DNA extraction step (43). 

Table 2. Laboratory diagnostic techniques for congenital Chagas disease.

In all reports, treatment was administered to patients and parents 
(if required) presenting a significant clinical improvement, and no 
adverse effects were reported in children or adults. » 
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Table 2. Laboratory diagnostic techniques for congenital Chagas disease.

Technique Test Advantages Limitations References

Parasite 
concentration

Microhematocrit
or Micro-method

1.	 Can be performed in first 
level laboratories.

2.	 Low sample volume.
3.	 Can be performed on 

venous or umbilical cord 
blood.

4.	 If the test is negative at 
birth, it can be repeated at 
one month of age.

5.	 It allows to observe the 
viability of the parasite.

1.	 Health personnel must 
be trained to identify the 
parasite.

2.	 In low parasitemia or 
chronic phase, false 
negatives can be 
generated.

3.	 Parasite detection limit 
around 50 parasites/ml.

4.	 Low sensitivity 15- 35%.
5.	 Depends on the quality of 

the sample.

3, 7, 17, 25, 
26, 29

Microscopic 
observation

Fresh examination

1.	 Can be performed in first 
level laboratories.

2.	 Low sample volume: 5 µL.
3.	 Morphological 

characteristics are checked.

1.	 Health personnel must 
be trained for parasite 
identification. 2.

2.	 In low parasitemia or chronic 
phase, false negatives can be 
generated.

3.	 Low sensitivity reported.

26, 33, 39

Gross drop

Peripheral blood 
smear

Other 
parasitological 

methods: T. 
cruzi growth

Blood culture

1.	 Performed "in house".
2.	 Use of commercial media: 

NNN (Novy-McNeal-
Nicolle) and LIT medium 
supplemented with fetal 
bovine serum.

3.	 Yield increases with the 
volume of blood used.

1.	 Prolonged time is required 
to determine growth: 30-60 
days.

2.	 Not routinely used.
3.	 Parasites must be adapted 

to the culture medium for 
growth.

4.	 Lower sensitivity among 
indirect methods.

5.	 Approximate volume of 30 
ml of blood is required.

17, 23, 26, 
30, 33

Xenodiagnosis
1.	 Metacyclic trypomastigotes 

are examined in the insect 
Triatomineo.

1.	 Not routinely used.
2.	 Triatomines must be free of 

T. cruzi. 
3.	 The patient must be bitten 

by the insects.
4.	 Approximately 3 months are 

required to obtain results. 
5.	 The insect vector must be 

fed in order to subsequently 
examine the intestine.

6.	 Costly test

26, 27,43
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Serology

Enzyme-linked 
immunosorbent 

assay
 (ELISA)

1.	 Sensitivity reported from 97 
to 100%.

2.	 Specificity 96.3 to 100%. 
3.	 Allows short patient follow-

up.
4.	 Detection of IgG antibodies 

by obtaining color 
(conjugate + substrate).

5.	 Method of choice for the 
diagnosis of most clinical 
situations

1.	 Determination of antibodies 
from 9-10 months of age, to 
avoid false positives. 2.

2.	 Two tests based on different 
antigens and/or techniques 
are required to confirm the 
diagnosis.

3.	 Trained personnel and 
special equipment are 
required for reading.

4.	 May present cross-reactions 
due to other pathologies.

5.	 High losses are generated 
during follow-up (80%).

6.	 Depending on the Kit, cross-
reactions with Leishmania 
species may occur

3, 10, 25, 
26, 27, 29, 

33,43

Indirect 
Immunofluorescence 

(IIF)

1.	 Sensitivity 93.3 to 100%. 
2.	 Specificity 99 to 100%.
3.	 Allows a short follow-up of 

the patient.
4.	 Detection of IgG antibodies 

revealed by fluorescein.
5.	 Method of choice for the 

diagnosis of most clinical 
situations

3, 13, 25, 
26, 27,43

Indirect 
hemagglutination 

(IHA)

1.	 visible reading to the naked 
eye: Agglutination.

2.	 Determination of IgG 
antibodies.

5, 25

Polymerase 
Chain Reaction 

(PCR)

Conventional

1.	 Detection of 1 parasite/mL
2.	 Allows monitoring of acute 

infection.
3.	 Sensitivity reported 

between 90 to 95%.
4.	 Best test for acute phase 

and congenital infection

1.	 Specialized infrastructure.
2.	 The standardization process 

varies according to the 
laboratory conditions.

3.	 laboratory conditions.
4.	 Sensitivity and specificity 

changes according to the 
processing, conservation, 
DNA extraction, reagents 
and primers used.

5.	 False positives <1% in 
infected infants due to 
transplacental transfer or 
contamination with umbilical 
cord blood.

6.	 A positive result does not 
indicate parasite viability.

7.	 A negative result does not 
rule out infection.

3, 6, 7, 11, 
14, 25, 27, 
42, 47, 48

Real time

1.	 Quantitative result.
2.	 Determination of parasite 

lineages.
3.	 Single round reaction in a 

closed tube.
4.	 Simultaneous detection of 

target DNA and internal 
controls.

5.	 Best test for acute phase 
and congenital infection

25, 27, 29, 
48, 49
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Isothermal 
amplification Looplamp

1.	 No thermal cycler is 
required.

2.	 Results can be visualized in 
1 hour.

3.	 Reaction in a single tube.
4.	 Tests have shown a 

sensitivity of 93% and 
specificity of 100%.

5.	 Less expensive than a qPCR 
kit.

1.	 Adequate infrastructure is 
required.

2.	 Experimental phase.
3.	 Lack of standardization of 

the technique.
4.	 Qualitative results.
5.	 A previous DNA extraction 

procedure is required.

6, 7, 30, 
42,43, 45

Nanoparticles  Chunap

1.	 Potential to be a sensitive 
and simple test.

2.	 Urine is used, avoiding 
a non-invasive sample 
collection.

1.	 It is in the experimental 
phase. 

2.	 Lack of standardization of 
the technique.

3.	 Nanoparticles are costly to 
develop and are not available 
in all laboratories 

39

On the other hand, the detection of congenital Chagas disease in en-
demic regions is based on a complex algorithm (8,33), which begins with 
the maternal serological detection that confirms the infection by T. cruzi 
(29), it is important to highlight that in the absence of a single serological 
test sufficiently sensitive and specific, it is necessary to use 2 or more with 
different antigenic principle (13). Subsequently, the newborn is evaluated 
by microhematocrit using umbilical cord or peripheral blood samples (14), 
serological studies (46) are recommended after 9 months of age (17), with 
sufficient time for the elimination of maternal antibodies (3, 47). 

However, Benatar et al, consider that incorporating nucleic acid ampli-
fication methods into the algorithm would reduce constant sampling, allow 
early detection of a greater proportion of cases that are not detected by pa-
rasitological methods and reduce the loss of patient follow-up (17), in addi-
tion to the fact that this technique has various DNA amplification targets 
such as a 195 bp satellite (17,18,20,24), the E13 repetitive element, the D7 
domain of the 24s subunit coding gene of ribosomal DNA, the sequence 
of the flagellar protein F29, the coding gene for histone H2A (27) and the 
conserved sequences of the mini-circles of the kinetoplast (kDNA) (46,48).

Likewise, Cura et al, mention that the choice of the type of PCR (conven-
tional, multiplex, real time, among others), the biological origin of the sample 
and the biological target for amplification, has demonstrated a predictive 
role in congenital diagnosis, finding a higher clinical sensitivity when kDNA 
was amplified but lower specificity due to the presence of false positives 
with Trypanosoma rangeli (49), requiring the standardization of the techni-
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que together with the research of new isothermal molecular technologies 
(46) that allow a timely and accurate delivery of results, shortening the diag-
nostic period (6,50).

In South America there is still no unified flow chart on the diagnosis of T. 
cruzi infection and the diagnostic techniques to be used. 

Conclusions
Timely diagnosis of gestational Chagas disease and in women of chil-

dbearing age is vital for the control of the disease, since this would allow 
follow-up and control of both neonates and infected mothers. 

Similarly, it is essential to advance in the generation of new diagnostic 
techniques that can be used as support in the algorithm of Chagas disease 
in endemic and non-endemic areas, since assays that have shown good 
sensitivity and specificity have been developed, but their major limitation is 
the infrastructure, the training of laboratory personnel and the cost for their 
development. 

In addition, Colombia should guarantee the follow-up of women of fer-
tile or gestational age throughout the national territory who are at risk of 
presenting Chagas disease to prevent progression to a chronic phase and 
minimize the incidence of cases, as well as to strengthen prevention stra-
tegies and the establishment of surveillance of family members in seropo-
sitive pregnant women and with confirmed neonates, given that congenital 
transmission can occur in all children and possibly older children have not 
been diagnosed. 
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