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Summary
Chagas disease, also known as American trypanosomiasis, 
is a potentially fatal, chronic disease caused by infection 
with Trypanosoma cruzi, a protozoan parasite. Chagas 
disease is recognized by the World Health Organization 
as one of the most neglected tropical diseases with 6–8 
million cases and 50,000 resulting deaths per year (Rassi et 
al. 2010; WHO 2022). Humans and animals usually become 
infected with T. cruzi after being bitten by triatomine bugs, 
T. cruzi insect vectors that are often referred to as kissing or 
conenose bugs (Figure 1). Triatomine bugs infected with T. 
cruzi are only found in the Americas. Chagas disease cases 
caused by triatomine bug transmission generally occur in 
Mexico, Central America, and South America. However, 
this disease is becoming more recognized in non-endemic 
areas, such as the United States, due to the migration of 
asymptomatic infected people to these areas (CDC 2022a). 
Currently, approximately 300,000 people are infected with 
Chagas disease in the United States, with 18,000 of these in-
dividuals in Florida (Bern and Montgomery 2009; Levesque 
2021; Irish et al. 2022). Additionally, approximately 75 sus-
pected or confirmed human Chagas disease cases resulting 
from local transmission via triatomines were documented 
in the United States from 2000 to 2018 (Lynn et al. 2020). 
However, more research is needed to understand the true 

risk of transmission in areas of the United States where 
triatomines are present. Awareness of Chagas disease and 
its vectors, transmission routes, symptoms, diagnoses, and 
treatments is critical in endemic and non-endemic areas of 
the world to ensure that Chagas disease cases are detected 
and treated early (Ramsey and Schofield 2003; Forsyth et al. 
2022). This publication is intended for anyone interested in 
learning more about vector-borne transmission of T. cruzi 
and Chagas disease.

Chagas Disease (American 
Trypanosomiasis)
Chagas disease, also known as American trypanosomiasis, 
is caused by the protozoan parasite Trypanosoma cruzi 
(Figure 2). The disease is named after Carlos Chagas, the 
Brazilian physician who discovered the disease in 1909. 
Though not identified until 1909, Chagas is an ancient 
disease that has afflicted humans for thousands of years. It 
is believed that T. cruzi was introduced to South America 
approximately 7–10 million years ago by bats (Steverding 
2014). The oldest known human case of Chagas disease 
occurred 9,000 years ago as evidenced by T. cruzi found in 
desiccated human mummies in South America (Aufder-
heide et al. 2004). Humans and animals usually become 
infected by T. cruzi through interactions with triatomine 
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bugs, which are often referred to as kissing or conenose 
bugs. Triatomine bugs that carry T. cruzi are only found 
in the Americas, and Chagas disease cases due to T. cruzi 
triatomine bug transmission generally occur in rural areas 
of Mexico, Central America, and South America. While 
Chagas disease was once considered a disease that plagued 
only Latin America, its recognition in countries that are 
considered non-endemic has led to an increase in number 
of identified disease cases in recent years. The migration 
of chronically infected people from endemic countries 
to other areas of the world has allowed the worldwide 
distribution of Chagas disease cases to expand (Antinori et 
al. 2017) (Figure 3). Across the world, approximately 65–75 
million people are at risk of contracting Chagas disease 
(Chao et al. 2020).

Trypanosoma cruzi Transmission
In endemic countries, T. cruzi infections occur primarily 
through contact with feces or urine of infected blood-
sucking triatomine bugs. These bugs are active at night and 
hide during the day in cracks and crevices in the walls and 
roofs of homes and nearby structures like chicken coops, 
animal pens, and storage buildings. At night, they emerge 
from their hiding spots and seek animals on which to blood 
feed. Sleeping humans make easy targets, and triatomine 
bugs usually bite exposed areas of the skin, such as on the 
face near the mouth or nose, giving them their common 
name of kissing bugs. During or soon after blood-feeding, 
some triatomine bugs defecate or urinate close to the bite 
site. The feces or urine of an infected triatomine bug may 
get rubbed into the site of the bite, other skin breaks, the 
eyes, or the mouth, leading to T. cruzi entering the person’s 
bloodstream. Many wild mammals, such as armadillos, 
opossums, raccoons, and small rodents like wood rats have 
been identified as T. cruzi reservoir hosts (CDC 2021). 
Additionally, domesticated mammals like dogs, cats, and 
guinea pigs can serve as T. cruzi reservoir hosts (Gürtler 
and Cardinal 2015). Though T. cruzi infections in humans 
generally occur through vector-borne transmission by 
triatomine bugs, other routes of T. cruzi transmission exist, 
including consumption of T. cruzi contaminated food and/
or drink, congenital transmission from infected mother 
to fetus, blood transfusions, organ transplantations, and 
laboratory accidents (Liu and Zhou 2015).

Triatomine Bugs, Vectors of 
Trypanosoma cruzi
Triatomine bugs (Hemiptera, Reduviidae, Triatominae) are 
insects that are known by many different names, such as 

Figure 1. Common triatomine bug species, also known as kissing or 
conenose bugs, found in Mexico, Central and South America that 
are known vectors of Trypanosoma cruzi, the protozoan parasite 
responsible for causing Chagas disease.
Credits: Centers for Disease Prevention and Control (CDC) 
Southeastern Center of Excellence in Vector-Borne Diseases

Figure 2. Trypanosoma cruzi, a protozoan parasite,stained purple 
among red blood cells.
Credits: CDC

Figure 3. Global distribution map of Chagas disease showing the 
countries endemic for the disease (shaded red), where transmission 
occurs mainly through interactions with triatomine bugs in rural areas, 
as well as the non-endemic countries, where the majority of those 
with Chagas disease are immigrants from endemic countries (shaded 
blue).
Credits: Map created using mapchart.net by Eva A. Buckner, UF/IFAS



3Chagas Disease: A Review of Vector-Borne Transmission by Triatomine Bugs (Hemiptera, Reduviidae, ...

reduviid bugs, kissing bugs, vampire bugs, and conenose 
bugs. These insects range between 0.75 and 1.75 inches 
in length with a cone-shaped head and a long, piercing 
proboscis, which is used for bloodsucking and is often 
referred to as a beak (Figure 4). While some characteristics 
vary by species, in general, adult triatomine bugs have 
brown or black flattened bodies with wide abdomens 
(Figure 1). The sides of the abdomen stick out beyond 
the wing margins and can be marked with red, orange, or 
yellow stripes (Figure 5). Several other bugs can be mis-
taken for triatomines including assassin bugs, wheel bugs, 
and leaf-footed bugs (CDC 2019a) (Figure 6). For moreon 
lookalike leaf-footed bugs, see https://entnemdept.ufl.edu/
creatures/orn/leaffooted_bug.htm. Triatomine bugs have 
an incomplete life cycle that consists of eggs, five nymphal 
instars (immature stages that look like adults but lack fully 
developed wings), and adults. All nymphal instars require 
a bloodmeal to molt to the next stage, and both male and 
female adults blood-feed.

Worldwide, there are at least 150 different triatomine bug 
species that are potential vectors of T. cruzi (de Oliveira et 
al. 2018). This parasite may spread from the triatomine bug 
insect vector to more than 150 different species of mam-
mals on which they have been documented blood-feeding, 
including humans (Rassi et al. 2010). Triatomine bugs can 
be found indoors, within the cracks and holes of low-
quality housing, or outdoors underneath porches, in rock 
piles, in woodpiles, or under tree bark. They are also likely 
to be found outdoors close to potential bloodmeal hosts 
in rodent nests, animal burrows, dog kennels, or chicken 
coops (CDC 2022b). For more information on triatomine 
bugs, please see the Featured Creatures publication on the 
eastern bloodsucking conenose available at https://entnem-
dept.ufl.edu/creatures/urban/triatoma_sanguisuga.htm.

Symptoms
The symptoms of Chagas disease depend on its stage of 
infection, of which there are two: acute and chronic. The 
acute stage is the initial phase of infection during which T. 
cruzi can be detected in blood samples (Prata 2001). The 
acute stage can last for several weeks, and most cases will 
be asymptomatic. People who develop symptoms generally 
experience fever, headache, swollen lymph nodes, body 
aches, loss of appetite, diarrhea, and vomiting (Añez et al. 
1999). One characteristic symptom of Chagas disease that 
may develop during the acute stage is a chagoma, a red, 
raised nodule that develops where T. cruzi has entered the 
body. When a chagoma occurs specifically near the eye, it 
is referred to as a Romaña’s sign (Ortiz-Medina and Pons 
1974) (Figure 7). Severe symptoms like inflammation of the 
brain and/or heart are rare during the acute stage but can 
potentially lead to death in those who are immunocompro-
mised (Lopez-Velez et al. 2019).

Following the acute stage, a person enters the chronic 
stage, during which few to no T. cruzi can be detected in 
blood samples (CDC 2019b). Within the chronic stage 
are the indeterminate or asymptomatic phase and the 
determinate or symptomatic phase. All chronic infections 
begin as indeterminate. Once in the indeterminate chronic 
phase, people can remain there for the rest of their lives. 

Figure 4. Close-up of the head of Triatoma sanguisuga, a triatomine 
bug species found in the United States, with the proboscis or beak 
used for bloodsucking folded underneath its head.
Credits: S. Kjos, CDC

Figure 5. Images of (A) Triatoma gerstaeckeri, next to a penny for scale 
and (B) Triatoma protracta, two triatomine bug species found in the 
United States to illustrate that triatomine bug characteristics vary 
by species. For instance, they may not always exhibit red or orange 
stripes around edges of their abdomens.
Credits: (A) S. Kjos, CDC; (B) J. Gathany, CDC

Figure 6. Insects commonly mistaken for triatomines: (A) assassin bug 
(Rasahus thoracicus); (B) wheel bug (Arilus cristatus); (C) leaf-footed 
bug (Leptoglossus clypealus).
Credits: A) and (C), P. J. Bryant, CDC; (B), B. Drees, CDC

https://entnemdept.ufl.edu/creatures/orn/leaffooted_bug.htm
https://entnemdept.ufl.edu/creatures/orn/leaffooted_bug.htm
https://entnemdept.ufl.edu/creatures/urban/triatoma_sanguisuga.htm
https://entnemdept.ufl.edu/creatures/urban/triatoma_sanguisuga.htm
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For approximately 20%–30% of those in the indeterminate 
chronic phase, however, their infections slowly progress 
into the determinate chronic phase over the span of months 
to decades (WHO 2002; Patel and Sethi 2009).

While it is still not understood what triggers the indeter-
minant phase to transition into determinate, symptoms 
of this phase are serious and primarily affect the heart, 
esophagus, and/or colon (Chatelain 2017; Lidani et al. 
2019). Up to 40% of individuals with chronic Chagas 
disease are affected by Chagas heart disease, the principal 
cause of Chagas-related morbidity and mortality (Andrade 
et al. 2011). Patients with Chagas heart disease require 
medical intervention to help manage cardiac complications. 
Depending on the severity of a patient’s Chagas heart 
disease, a heart transplant could be needed (Biolo et al. 
2010). Sudden cardiac arrest, stroke, and progressive heart 
failure can lead to death in those with Chagas heart disease 
(Coura 2007; Lima-Costa et al. 2010). Fortunately, chronic 
Chagas disease symptoms that affect organs other than the 
heart, such as the esophagus and colon, are not as common 
or as severe as those impacting the heart. However, chronic 
Chagas disease symptoms involving the esophagus and/or 
colon may impact a person’s ability to eat or to pass stool 
(CDC 2019b).

Diagnosis
Because many people with acute Chagas disease do not 
exhibit any symptoms and those that do may only display 
nonspecific symptoms, diagnosis based on symptom 
evaluation alone may not be feasible. Certainly, recent 
travel to an endemic country coupled with the presentation 
of related symptoms can direct clinicians to test for Chagas 
disease. Several types of blood tests can be performed to 

either confirm the presence of the T. cruzi parasite or to 
detect the presence of antibodies to T. cruzi.

The laboratory methods used to diagnose Chagas disease 
depend on the patient’s stage of infection. During its acute 
stage when many parasites are present in the blood, Chagas 
disease can be diagnosed by using light microscopy to 
visualize T. cruzi in prepared blood smear slides. Addition-
ally, during the acute stage, polymerase chain reaction 
(PCR) can be used to detect the presence of T. cruzi DNA in 
tissue samples but is not a proven method for the diagnosis 
of chronic Chagas disease (Brasil et al. 2010; Luquetti and 
Schmunis 2017).

Serological tests detect antibodies against the T. cruzi 
parasite in the blood and are the primary modality for a 
Chagas disease diagnosis during both acute and chronic 
stages of infection currently. There are three serological 
tests conventionally used to diagnose Chagas in its chronic 
stage: indirect hemagglutination (IHA), indirect immu-
nofluorescence (IIF), and enzyme-linked immunosorbent 
assay (ELISA). All three serological tests have limitations 
and lack both sensitivity and specificity; therefore, the 
World Health Organization and the US Chagas Disease 
Diagnostic Working Group recommend performing at least 
two separate tests, which are a different methodology or 
T. cruzi antigen preparation, for a conclusive diagnosis of 
Chagas disease (Forsyth et al. 2022). However, one positive 
ELISA test is enough to remove a blood sample from a 
blood bank (WHO 2015).

Treatment
Chagas disease can be cured during its acute stage using 
antiparasitic drugs, such as benznidazole and nifurtimox. 
Once the disease reaches its chronic stage, most treatments 
focus on helping patients manage their chronic Chagas 
disease symptoms (Apt 2017). Antiparasitic drug treatment 
may be continued during the chronic stage to reduce the 
severity of some disease symptoms (Morillo et al. 2015). 
New treatments are greatly needed for Chagas disease, 
because the antiparasitic drugs currently in use may cause 
adverse reactions in some patients and drug resistance 
in T. cruzi (Filardi and Brener 1987; Garcia-Huertas and 
Cardona-Castro 2021). Disclaimer: The information in 
this and the previous section is provided for informational 
purposes only. It is not meant to substitute for professional 
medical diagnosis or treatment.

Figure 7. A characteristic example of a Romaña’s sign, a red, raised 
nodule that can develop at a T. cruzi infection site near the eye, in a 
child.
Credits: WHO/TDR Image Library
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Chagas Disease in the United 
States
All components required for T. cruzi transmission by 
triatomine bugs to humans are present in United States. For 
example, 11 triatomine bug species have been documented 
in the United States. Though the distribution of each 
species varies, triatomine bugs are found in the southern 
two-thirds of states (CDC 2019b) (Figure 8). Also, within 
the United States, more than two dozen wildlife species, 
including raccoons, opossums, armadillos, foxes, mice, 
squirrels, coyotes, skunks, bats, deer, wood rats, and 
non-human primates in captivity have been found infected 
with T. cruzi (Bern et al. 2011; Hodo et al. 2016; Gunter et 
al. 2018; Busselman and Hamer 2022). Trypanosoma cruzi 
infections have been detected in the majority of all triato-
mine bug species present in the United States. (Bern et al. 
2011; Zeledon et al. 2012). Lastly, blood meals taken from 
humans have been recorded in triatomine bugs collected 
from the United States (Klotz et al. 2014; Beatty et al. 2019).

While the number of people living with Chagas disease 
in the United States is unknown, approximately 300,000 
are estimated to have become infected with T. cruzi in 
endemic regions of Latin America prior to immigration 
to the United States (Bern and Montgomery 2009; Irish 
et al. 2022). Even though all the elements detailed in the 
paragraph above align to allow for triatomine bug transmis-
sion of T. cruzi to humans in the United States, Chagas 
disease cases due to triatomine bug transmission are not 
well documented (Webber et al. 2017; Dodd et al. 2019). 
According to the CDC, the likelihood of acquiring a T. 
cruzi infection from a triatomine bug in the United States is 
low, even if the bug is infected (CDC 2019b). Many factors 
are thought to be responsible for the low number of locally 
acquired T. cruzi infections documented in the United 

States, including behavior differences in triatomine bug 
species native to the United States compared to those native 
to Mexico, Central and South America. Triatomine bug 
species native to the United States seem to wait longer to 
defecate after blood-feeding compared to those triatomine 
bug species known to be the vectors responsible for the 
majority of T. cruzi infections in South America. A longer 
period of time between blood-feeding and defecating may 
make triatomine bug species native to the United States less 
likely to defecate while still on a host, preventing transmis-
sion of T. cruzi to that host (Bern and Montgomery 2009).

Another possible reason for fewer locally acquired Chagas 
disease cases in the United States is well-constructed 
homes with window screens and other barriers that prevent 
triatomine bugs from invading homes (Bern and Mont-
gomery 2009). Triatomine bugs are primarily found in or 
near forested areas within the southern United States. As a 
result, human-triatomine bug contact is likely to occur only 
in this type of habitat. However, triatomine bugs may be 
found close to homes near wooded areas with dog ken-
nels, livestock, chicken coops and/or woodpiles. Because 
triatomine bugs are attracted to these bloodmeal sources 
and hiding places, the likelihood of a human encountering 
a triatomine bug near a home in this type of environment is 
increased, as is the chance that a triatomine bug could make 
its way inside the home (Wisely and Beatty 2021).

While transmission in the United States appears to be low 
with less than 100 suspected or confirmed vector-borne, 
locally acquired Chagas disease cases recorded from 2000 
to 2018 (Lynn et al. 2020), more research is needed to 
uncover true transmission dynamics. To better assess local 
transmission rates in the United States, Lynn et al. (2020) 
recommend making Chagas disease a mandatory report-
able condition in all southern states instead of just the 
current seven states of Texas, Arizona, Arkansas, Tennessee, 
Mississippi, Louisiana, and Utah where it is mandatory. 
Increasing triatomine bug surveillance and serosurveys for 
Trypanosoma cruzi antibodies in southern states are also 
recommended (Lynn et al. 2020).

Chagas Disease in Florida
Two native triatomine bug species, Triatoma sanguisuga 
and Paratriatoma lecticularia, and one invasive triatomine 
bug species, Triatoma rubrofasciata, all vectors of T. cruzi, 
are present in Florida (Figure 9). Triatoma sanguisuga 
(Figure 10) is the most common triatomine bug species in 
the state and found in over half of Florida’s counties. Like 
triatomine bugs elsewhere in the southern United States, 
Florida’s triatomine bugs live near or in wooded areas. 

Figure 8. Map of the United States with states shaded purple where at 
least one species of triatomine bug has been reported.
Credits: CDC
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People who spend time in this type of habitat or live in 
homes near wooded areas with bloodmeal sources (e.g., 
chicken coops, dog kennels, and livestock) and hiding 
places (e.g., woodpile) available nearby are more likely 
to encounter triatomine bugs (Wisely and Beatty 2021). 
However, the risk of triatomine bug-transmitted T. cruzi 
infection in Florida is low, and no locally acquired Chagas 
disease cases have been documented in the state (FDOH 
2021).

Researchers estimate that 18,000 people who became 
infected with T. cruzi while living in endemic regions of 
Latin America before immigrating to the United States 
are estimated to be living with Chagas disease in Florida 
(Beatty and Klotz 2020). The actual number of people with 
Chagas disease in Florida is most likely higher than 18,000 

due to lack of awareness and diagnosis. Therefore, Dr. 
Norman Beatty at the University of Florida is leading an 
effort to determine the prevalence of Chagas disease among 
Latin Americans in Florida as well as those exposed to 
native kissing bugs (Levesque 2021). Additionally, to better 
understand T. cruzi distribution and which triatomine 
bug species could serve as vectors to humans in Florida, 
Beatty and colleagues are testing triatomine bugs captured 
from throughout the state for T. cruzi and performing 
blood meal analysis on them. Nearly 30% of the triatomine 
bugs collected from 2013 to 2022were positive for T. cruzi. 
Blood meal analysis revealed that these insects had fed 
on humans, amphibians, reptiles, opossums, and even 
cockroaches (Beatty et al. 2022). More information about 
this research can be found at https://id.medicine.ufl.edu/
research/bench-research/beatty-lab-2/.

Prevention and Control
Because there is no vaccine available to prevent Chagas 
disease, a multifaceted approach of controlling triatomine 
bugs, screening for disease, and educating the public 
is needed to reduce exposure to triatomine bugs and 
prevent disease cases. Recommendations for preventing 
the entrance of triatomine bugs into a house include the 
following:

1.	Using screens on windows and doors.

2.	Turning off outside lights at night.

3.	Sealing all gaps and cracks in the walls and foundation of 
the house.

4.	Not stacking firewood against the house.

5.	Eliminating debris around the house.

6.	Installing weather stripping around doors and windows.

7.	Having pets sleep indoors.

8.	Keeping chicken coops, dog kennels, and livestock away 
from the house (Brown 2015; CDC 2022b; Wisely and 
Beatty 2021).

Targeted screening of individuals at risk, newborns, and 
blood and organ donors must be conducted to reduce the 
spread of Chagas disease. Screening high-risk individuals 
would also allow for early detection of Chagas disease 
when treatment is most critical (CDC 2022a). Additionally, 
education to increase awareness about Chagas disease is 
needed not just in areas where the disease is endemic but 

Figure 9. One invasive triatomine bug species, Triatoma rubrofasciata, 
and two native triatomine bug species, Triatoma sanguisuga and 
Triatoma lecticularia, all vectors of T.cruzi, have been foundin Florida.
Credits: CDC Southeastern Center of Excellence in Vector-Borne 
Diseases

Figure 10. Adult female Triatoma sanguisuga found at the home of 
someone who had been bitten by triatomine bugs in Gainesville, 
Florida.
Credits: Dr. Norman Beatty, University of Florida

https://id.medicine.ufl.edu/research/bench-research/beatty-lab-2/
https://id.medicine.ufl.edu/research/bench-research/beatty-lab-2/


7Chagas Disease: A Review of Vector-Borne Transmission by Triatomine Bugs (Hemiptera, Reduviidae, ...

also in non-endemic areas where Latin Americans poten-
tially infected with T. cruzi have immigrated. Increased 
awareness of Chagas disease among those at risk and 
their physicians will hopefully lead to early detection and 
treatment before severe symptoms of chronic Chagas are 
experienced (Bern et al. 2020).
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