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Abstract. Chagas disease (CD) is a parasitic infection caused by the parasite Trypanosoma cruzi. Reports of CD
cases associated with oral transmission have increased, particularly in Colombia, Brazil, and Venezuela. In this investiga-
tion, parasitological, serological, and molecular tests were conducted on samples obtained from humans, mammal reser-
voirs, and hosts involved in the assessment of a suspected oral transmission outbreak in Cubara, Boyaca, Colombia.
Seropositivity was observed in 60% (3 of 5) of index patients and 6.4% (5 of 78) of close contacts. Trypanosoma cruzi
DNA was detected by quantitative polymerase chain reaction in 100% of index cases, 6.4% (5 of 78) of close contacts,
60% (6 of 10) of canines, and 100% (5 of 5) of opossums. In all index cases, the TcI lineage was identified, along with
two cases of mixed infection (TcI/TcII–TcVI). Hemoculture revealed a flagellate presence in 80% of opossums, whereas
all triatomine bugs tested negative. Our findings suggest a potential oral transmission route through contamination with
opossum secretions.

Trypanosoma cruzi is the causative agent of Chagas dis-
ease (CD), which affects approximately 6 to 7 million people
worldwide.1 This parasite has been classified into six dis-
crete typing units (DTUs)—TcI through TcVI—and the TcBat
genotype.2 Although the main transmission mechanism of
CD is vector borne, occurring through contact of humans
with feces of insects from the Triatominae subfamily, there
has been an increase in the number of acute cases of CD
associated with possible oral transmission, mainly in Brazil,
Venezuela, and Colombia, often with high mortality rates and
case numbers.3 In Colombia, approximately 64 outbreaks of
acute cases of CD with possible oral transmission have been
reported, with contaminated food and beverages identified
as sources of infection, contaminated with feces and/or resi-
dues from triatomines or secretions from marsupials infected
with T. cruzi. These outbreaks have been associated mainly
with infection by the TcI DTU.4 Despite the increasing number
of acute cases of CD with possible oral transmission in
Colombia, studies documenting the detection of T. cruzi DNA
and genetic variability of the parasite are limited, despite their
usefulness in investigating the sources of infection and gener-
ating control strategies to mitigate the impact of this signifi-
cant transmission scenario.3,4 The objective of this study is to
describe and analyze an outbreak of acute CD with possible
oral transmission through the application of parasitological
andmolecular diagnostic techniques, and T. cruzi genotyping
in amunicipality in Colombia.
In this study, 99 human serum samples were collected in

the municipality of Cubara, Boyaca, Colombia (Figure 1)
December 16 to 17, 2021. Five samples were from index

cases and 78 were from close contacts that were included
based on epidemiological links. As part of the associated field
investigation, 15 blood samples were collected from potential
reservoirs (four from Didelphis marsupialis, one of Caluromys
spp., and 10 from canines), through active searching of triato-
mines in the intra-, peri-, and extra-domiciliary areas of the
outbreak site and 21 adjacent houses. Only one specimen of
Panstrongylus geniculatuswas collected from a rural commu-
nity of associated surveillance. Parasitological diagnoses
using microhematocrit values and serological diagnosis using
ELISA (CHAGATEK ELISA, Microelisa system) were acquired
from human samples. All samples were subjected to DNA
detection using quantitative polymerase chain reaction (qPCR)
targeting satellite DNA, and genotyping was performed using
conventional PCR targeting the mini-exon gene.5 In addition,
hemocultures were conducted on opossum samples, and tria-
tomine feceswere cultured.6

The index cases of the outbreak corresponded to a re-
sident family in Cubara. On December 16, one of the index
cases presented with the following symptoms: fever, muscle
and joint pain, mild splenomegaly, and diffuse abdominal
pain. Suspecting CD, on December 17, 2021, infection with
T. cruzi was confirmed in the symptomatic patient and the
four family members residing in the same household using
microhematocrit levels, and samples were taken for serolog-
ical and molecular testing, confirming the infection in all
index cases. Subsequently, a field investigation was carried
out on the same date, and samples were collected from
close contacts (Table 1).
The median parasite load in the index cases was 3.4 para-

site equivalents (Par. Eq.)/mL, and DTU TcI was detected in
all cases, with two cases showing mixed infection with other
DTUs (TcI/TcII–TcVI). The parasite loads in the index cases
identified through epidemiological links, positive by qPCR,
could not be quantified because they were less than the
quantification limit of 1.5 Par. Eq./mL.7 In didelphids, the
presence of the DTU TcI and one case of mixed infection
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(TcI/TcII–TcVI) was identified. In canines, T. cruzi DNA was
detected in 90% (9 of 10) of the cases. TcI infection was
observed in 50% (5 of 10) of the cases, and 40% (4 of 10)
showed infection by other DTUs (TcII–TcVI). In addition, 80%
(4 of 5) of opossums tested positive by hemoculture, whereas
the only specimen of triatomine tested negative for all tests.
In this study, we observed low parasite loads (3.4 Par.

Eq./mL) in the index patients, compared with the parasite-
mias reported in previous studies8–10 of outbreaks of possi-
ble oral transmission in Colombia, Venezuela, and Brazil. This
difference could be explained by the long interval between
the possible infection with the parasite and the confirmation
of the cases, as described in previous oral outbreaks in
Colombia.4 Parasite concentration serves as a significant
indicator in diagnosing patients with acute oral-acquired CD
infection, as the most common clinical manifestations such
as generalized malaise, anorexia, fever, abdominal pain, and
cardiomegaly are linked closely to a high initial parasite-
mia.4,11 Most reported cases demonstrate a rapid progres-
sion and increasing severity of the disease, accompanied by
systemic signs of infection and accelerated cardiac involve-
ment. Hence, it is of the utmost importance to maintain a high
level of clinical suspicion during the diagnostic process as a
result of elevatedmortality rates.11

In the group of close contacts, patients who tested positive
through serological tests and qPCR were characterized by
having null parasite loads and being asymptomatic. Consid-
ering that Cubara presents a high risk of active vector trans-
mission, we presume these patients might be in the chronic
phase.12 However, it is important to highlight the need for bio-
markers that can identify patients in the acute phase, who
may potentially become asymptomatic, to confirm the dis-
ease stage in endemic areas where multiple transmission
scenarios can occur.
All sampled opossums were found to be infected with

T. cruzi, possibly as a result of their high consumption of tria-
tomine insects with elevated parasite loads.13 However, this
assumption holds true specifically in the sylvatic scenario.
Previous studies in Cubara have reported low rates of infes-
tation with Rhodnius prolixus at the household level, but a
greater presence in sylvatic areas, where these synanthropic
mammals can serve as food sources, thereby sustaining the
active transmission of the parasite in domestic and perido-
mestic environments.12,14 In addition, these synanthropic
mammals migrate to peridomestic areas as a result of the
effects of deforestation and urbanization, which have altered
their natural habitats, and they are attracted to garbage,
where they find food sources.11,13

FIGURE 1. Geographic location of patients, reservoirs, and triatomines in the municipality of Cubara.

TABLE 1
Results of the parasitological, serological, and molecular tests

Sample source
No. of
samples

Positive by parasitological test, % (n/N)
Positive by serological
diagnosis, % (n/N)

Positive by molecular
diagnosis, % (n/N)Microhematocrit Hemoculture

Index cases 5 100 (5/5) – 60 (3/5) 100 (5/5)
Epidemiological nexus contacts 78 – – 6.41 (5/78) 6.41 (5/78)
Didelphis marsupialis 5 – 80 (4/5) – 100 (5/5)
Canis familiaris lupus 10 – – – 90 (9/10)
Panstrongylus geniculatus 1 – 0 (0/1) – –
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Despite active searching for triatomines, only one specimen
of P. geniculatus was found in the outbreak area. This can be
explained by the recent increase in vector control activities,
such as house fumigation in rural and urban areas of Cubara,
prompted by previous reports in the area that showed high
infestation rates with R. prolixus between 2016 and 2018.12

These efforts are part of the ongoing vector transmission inter-
ruption program in Colombia and the department of Boyaca.15

In addition, there has been a growing number of reported
cases of oral transmission of CD in areas with low endemicity,
and successful interruption of domestic vector transmission,
as seen in the Brazilian Amazon after the interruption of vector
transmission by Triatoma infestans.16

It has been reported17 that canines become infected with
T. cruzi in the wild and are considered sentinels of the disease,
although few reports indicate their involvement in outbreaks
of orally transmitted infection. Our results demonstrate an
active circulation of the parasite in these hosts being a possi-
ble indicator of the risk of infection of other nearby dwellings
and of an outbreak involving humans–opposums–dogs.4,18

In conclusion, we present an outbreak of CD in Cubara,
which we presume to be possibly orally transmitted, given
that 1) the presence of the parasite was detected in all sam-
pled mammals reservoirs, 2) we identified the same circulat-
ing T. cruzi DTUs found in the index patients and opossums,
3) entomological surveillance results revealed a limited pres-
ence of vector insects in the outbreak area, 4) the outbreak
area has opossum circulation resulting from high deforesta-
tion rates and the presence of attractants such as garbage,
and 5) there was a high risk because of the presence of
opportunistic species such as Didelphis marsupialis, which
exhibited mixed infection according to several potential
active foci in the outbreak area, as well as weak barriers that
do not prevent their intra-domiciliary mobilization. Our results
primarily support the hypothesis of possible oral T. cruzi
infection, which may have occurred through water or food
contamination with opossum secretions, and may be a result
of changing transmission dynamics generated by recent con-
trol efforts. These findings highlight the need for new foci in
the epidemiological surveillance of CD in Colombia.
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