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This study seeks to address the critical knowledge gap surrounding the acute phase of Chagas disease in Colom-
bia, with a specific focus on cases reported in 2019. The acute phase of Chagas disease is a pivotal period for
intervention, yet it remains poorly understood, particularly in regions where oral transmission is presumed to be
a significant factor. By analyzing these recent cases, our research aims to provide a deeper understanding of the
dynamics of Chagas disease during its acute phase in Colombia in 2019. This understanding is essential not only

for improving disease management and treatment strategies but also for enhancing public health responses to this
neglected tropical disease. In particular, our study highlights the importance of identifying and addressing the
unique challenges posed by oral transmission routes, which have been increasingly recognized within Colombia’s

Chagas disease landscape.

Chagas disease (CD), caused by the protozoan parasite Trypanosoma
crugzi, is primarily transmitted through the feces of infected triatomine
bugs. However, oral transmission also plays a significant role, contribut-
ing to a substantial number of cases (n = 568) and outbreaks (n = 32)
in Latin America. This mode of transmission is associated with a high
lethality rate of 6.51%, with myocarditis leading to acute cardiac failure
as the primary cause of death [1].

Oral transmission occurs when contaminated food or beverages car-
rying the feces of infected triatomine bugs or parasites from mammals’
secretions are consumed [1]. Understanding the mechanisms and dy-
namics of oral transmission is crucial for scientific research, aiding in
the development of effective prevention strategies and clinical manage-
ment. Recognizing symptoms, early detection, and intervention during
the acute phase of CD are paramount. Swift treatment at this stage can
effectively prevent progression to the chronic form or death.

In Colombia, although records of isolated cases of acute CD are lim-
ited [2-4], the country has reported a significant number of outbreaks
presumed to be due to oral transmission. These outbreaks have totaled
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124 cases (12 outbreaks), with an 8.2% case fatality rate reported to
date [1].

Serum and blood samples from 52 patients with symptoms of acute
CD from February to December 2019 were studied (Table 1). Samples
were collected by local health authorities and sent to the National In-
stitute of Health (INS) for diagnostic confirmation, the national ref-
erence laboratory for public health disease surveillance. Diagnosis in-
volved direct parasitologic tests (thin or thick blood smears, direct mi-
cro method), serological tests (enzyme-linked immunosorbent assay us-
ing total and recombinant antigens), and quantitative polymerase chain
reaction (qQPCR) for T. cruzi DNA detection and quantification (Supple-
mentary file 1). Epidemiological investigations were conducted by INS
personnel and reported in the National Public Health Surveillance Sys-
tem.

The study also included 15 triatomine insects and eight reservoir
blood samples collected during epidemiologic investigations of two oral
outbreaks. T. cruzi genotyping was performed as previously described
[2,3]. Patient data were recorded in accordance with the official notifi-
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cation form established by INS in Colombia, and relevant variables were
documented in a database (Supplementary file 2, Supplementary file 3).

= Se Among the total reported patients (n = 52), 46 (88.5%) were linked
= = to six outbreaks of presumptive oral transmission, whereas six (11.5%)
- 1 55 cases involved isolated patients. The geographical distribution of pa-
o tients, triatomines, and mammalian hosts involved in these outbreaks is
5 § s provided. Notably, the outbreaks in Casanare and Sucre represent those
=) S with the highest number of cases, 45.6% and 30.4%, respectively (Sup-

P plementary Figure 1 and Table 1).
o % § § § Among symptomatic patients, the most frequent symptoms were
% g S 5 % fever (46 patients, 88.5%), often accompanied by dyspnea (36.5%), fa-
| o & o cial edema (27.0%), and chest pain (25.0%), with overlapping symp-
E . e toms (Figure 1). Less frequent symptoms (<10.0%) included hep-
g £ ~§ 5 § atosplenomegaly, adenomegaly, and arrhythmia (Supplementary file 2).
2|gE7%3 g g 8 The Romaifia sign was observed in three of six isolated cases. Regret-
=lEE S S EC = tably, three patients passed away due to complications arising from the
= - % w illness, primarily characterized by pericardial effusion and heart failure
E 5 B B (Supplementary file 2). The time intervals between symptom onset and

death varied, with durations of 22, 4, and 15 days, respectively.
o S g Most cases (50, 96.2%) were confirmed by direct methods (thick
§ ‘% E é blood smears and/or direct micro method), complemented by qPCR and
o & - ¥ serologic tests (Table 1). Molecular analyses were conducted on a sub-
= © n set of 34 samples, all of which were positive, revealing an average para-
é é g § sitic load of 27.1 parasite equivalents/mL determined through qPCR. Re-
S S 3 é 5 % garding molecular characterization, the TcI discrete typing unit (DTU)
-E; E iﬁ 5 . go ;} was predominant, accounting for 66.6% of cases, followed by TcII-TcIV
(9.6%) and mixed infection Tcl/TcII-TcIV (23.8%). Serologic tests were
g § % used to confirm the diagnosis in 21 (40.3%) cases, of which 20 (95.3%)
s _Eg were positive.

%9'% E‘—g o o Epidemiologic investigations conducted by health authorities took
z3Z28|8 8% 248 o 0 place during two significant outbreaks in Casanare and Sucre (Table 1).
52 g 2 . A These investigations involved collection of triatomines and mammalian
&5 8 @ S g2 blood samples, with all secondary vectors (Panstrongylus geniculatus and
% g 5 £ s S Rhodnius pallescens) testing positive for Tcl infection (Table 1). In addi-
] & ] tion, during the Casanare outbreak, mixed DTU infections were observed

o E & = E in patients and Didelphis (Table 1).

. a g 28 g SRsEEeg g Diagnosing acute CD is highly challenging due to its varied clini-
—§‘ 3 s 2 cal presentation, which overlaps with many other infectious illnesses.
@ 53 .8 <& " : From 2017 to 2022, 146 cases were reported, with 36.0% occurring
§ 5= L Zav w - g in 2019. Outbreaks linked to oral transmission accounted for 46 cases.
g g s = _ § Factors contributing to this increase include: (i) integration of CD into
§ igo _ % % é :;; 3\: 5 Public Health Surveillance [5], (ii) vector control programs targeting
72,‘ 38 S Z=2 =2 85 |5 R. prolixus may have inadvertently increased oral transmissions by sec-
_g = - - _ “é ondary vectors [5], and (iii) collaborative efforts improved diagnostic
g 5 E § o§ g o§ § 3 § E: and surveillance capabilities.
§ .g E g S £s 5 =g 5 s = %» In addition, a noteworthy observation is that 80% (five of six) of
2 - S oral outbreaks occurred during periods of low precipitation (Table 1,
& £ 2 Supplementary file 2). Drought conditions, global warming, and habitat
5 g S o oo e o - g fragmentation induce the movement of wild mammals and secondary
; - g g - - § vectors from forest environments to domestic settings, thereby facili-
= - é % % ; % §§ § E C:: tating vector invasion and food contamination in human settlements
g % E g % 1 % £¥ ¢ c |9 [2,6]. This phenomenon has been extensively documented as the prob-
% ug 5 _Z: able cause of oral outbreaks in Brazil, Colombia, and Venezuela [2,6].
2 M £ g o g Diagnosis predominantly relied on direct tests, highlighting en-
512|E g % 5% ¢ é s | g hanced local diagnostic capabilities and proficient parasite identifica-
'c% gla g 28 S6a 8 s g tion in clinical laboratories. The median parasitic load in our study sur-
= e > 5 5 & passed that reported for patients with acute CD in Colombia [2,3] but
'§o é g o . ?ﬁ - % g E . %ﬂ remained lower than cases documented in Venezuela and Brazil [1]. In
CRER: g &3¢ 558 2:88|w addition, we observed a high concordance (>95.0%) between the diag-
E = s nostic methods used (direct methods, qPCR, and serology) for detecting
% g é g’ g g T. cruzi during the acute phase of CD. This, combined with reduced time

: E S i::“ s é 5 é from symptom OI.ISEt to d1agn051s (.Table 1), ggmﬁes increased aware-
SRR g g g - ness among medical professionals in suspecting CD in the presence of
E& |7 : &= g ; nonspecific symptoms because specific and severe symptoms such as

hepatosplenomegaly and adenomegaly were observed less frequently.
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Figure 1. Symptoms of outbreaks and isolated patients. Number of patients with acute phase symptoms in each outbreak and isolated patients.

Our analysis of specimens obtained from P. geniculatus and R.
pallescens, both associated with oral transmission outbreaks in the
Orinoco [2] and Atlantic regions [7], respectively, is detailed in Table 1.
This suggests the need for implementing targeted vector control and
surveillance initiatives specifically tailored to these species. In Latin-
American countries, P. geniculatus has been implicated in 50% of oral
outbreaks, whereas other secondary vectors have been linked to out-
breaks in Brazil, Venezuela, and Bolivia [6].

In the Casanare outbreak, we identified host mammals with identi-
cal DTUs as those found in patients (Table 1). Notably, in Casanare, D.
marsupials has been directly implicated in a presumed large-scale oral
outbreak [2]. Several outbreaks in Latin-American countries have in-
volved other anthropogenic and wild mammals; this scenario of trans-
mission could potentially be generated by dilution and/or effect caused
by climatic change, habitat fragmentation, and urbanization [7,8]. For
overall outbreaks, limitations were encountered in establishing the di-
rect sources of oral transmission through parasite genotyping because
we could only identify the DTU with PCR. A recent development, the
amplicon-based nanopore sequencing approach for typing T. cruzi, has
been successfully applied in an oral outbreak, offering precise detec-
tion of the source of oral transmission in the latest reported outbreak in
Colombia [9,10].

In conclusion, Colombia has experienced a significant number of oral
transmission outbreaks, emphasizing the need for continued surveil-
lance and research [2,5,10,11]. An integrated approach combining sci-
entific, epidemiologic, and logistical resources is essential for mitigating
the occurrence of acute CD within the country.
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