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Importance

American trypanosomiasis (Chagas disease) is an important zoonotic, arthropod-
borne disease caused by the parasite Trypanosoma cruzi. This organism is known to
infect many mammals and marsupials, though clinical cases are most widely
recognized and understood in humans. Acute infections in healthy people are usually
mild or subclinical except in foodborne outbreaks, and most people are unaware that
they have become infected. However, they often continue to carry the organism, and
while many carriers experience no apparent ill effects, a significant number eventually
develop chagasic heart disease, megaesophagus, megacolon or other chronic medical
conditions. Cases affecting the heart, which tend to have a high rate of complications
such as arrhythmias and strokes, are particularly serious and have a high fatality rate.
The effects of T. cruzi on animals are less well understood, but a pattern of illness
similar to that in humans has now been recognized in some dogs and nonhuman
primates, and sporadic clinical cases have been documented in other species.

Exposure to T. cruzi is most frequent in parts of Latin America; however, this
organism is also endemic in parts of the U.S., and imported infections are common
among Latin American immigrants in a number of nations. While this organism is not
contagious during casual contact, it can be transmitted in blood transfusions and
transplants, and pregnant women sometimes transmit T. cruzi to the fetus, resulting in
ongoing propagation of the infection within families even in non-endemic regions.
Locally acquired human cases seem to be infrequent in the U.S., where the triatomine
vectors do not usually become established in homes, but animals are more likely to be
exposed, particularly in some dog kennels, outdoor primate facilities and zoos.

Etiology

Chagas disease results from infection with the protozoan parasite Trypanosoma
cruzi subsp. cruzi (or T. cruzi sensu lato), a member of the family Trypanosomatidae.
Another subspecies, T. cruzi subsp. marinkellei, only seems to occur in bats, and unless
otherwise indicated, the term T. cruzi usually refers to T. cruzi cruzi.

T. cruzi s.l. has been divided into several genotypes, called discrete typing units
(DTUs). They include Tcl through TcVI, as well as Tcbat/ TcVII, which is specifically
associated with bats (but not the only DTU found in bats). All of the currently
recognized DTUs can infect humans, though Tcbat has been reported very rarely.
DTUs, which may vary in prevalence between different regions, have been proposed
to affect host specificity, clinical signs, the frequency of vertical transmission and other
aspects of Chagas disease, though much of this remains to be proven.

Species Affected

T. cruzi has a very wide host range. It is thought to be capable of infecting animals
in most or all mammalian or marsupial orders, with virological or serological evidence
of infections in more than 150 species including dogs, cats, wild canids and felids,
livestock (pigs, sheep, goats, equids, South American camelids), lagomorphs, raccoons
(Procyon lotor, P. cancrivorus), opossums (Didelphis and Philander spp.), coatis
(Nasua nasua, N. narica), skunks, many wild or domesticated rodents including guinea
pigs (Cavia porcellus), bats, anteaters, armadillos and non-human primates, among
others. T. cruzi-related illnesses have mainly been seen in dogs and captive nonhuman
primates, but rare clinical cases have also been reported in other hosts including cats, a
horse, a llama, an aardwolf (Proteles cristatus), bears (American black bear, Ursus
americanus; polar bear, Ursus maritimus), red pandas (Ailurus fulgens), slender-tailed
meerkats (Suricata suricatta), African pygmy hedgehogs (Atelerix albiventris), sugar
gliders (Petaurus breviceps) and a red-necked wallaby (Macropus rufogriseus). Most
of the wildlife cases occurred in zoo animals or exotic pets, but an American black bear
cub was infected in the wild. Histological lesions consistent with possible cardiac
damage from T. cruzi have also been reported in some free-living wildlife including
raccoons, opossums (Didelphis and Philander spp.) and coyotes (Canis latrans).

Which of these animals are important in maintaining T. cruzi is still debated and
could vary between ecosystems. Some proposed reservoir hosts in North or South
America include opossums (Didelphis spp. and Philander opossum), armadillos of the
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genera Dasypus and Zaedyus, raccoons, coatis, skunks, bats,
certain primates, rodents (e.g., Neotoma sp. woodrats in
California), dogs, cats and farmed guinea pigs.

In the past, birds, reptiles and fish were said to be
refractory to infection with T. cruzi. However, new reports
of PCR positive lizards, snakes and an American barn-owl
(Tyto furcata), together with two reports of experimental
transmission to triatomine insects from lizards, and a study
from the 1950s, which reported experimental infection of
some lizards, seem to challenge this assumption .

Zoonotic potential

T. cruzi affects humans, who are also involved in
maintaining this organism in domestic transmission cycles.

Geographic Distribution

T. cruzi is endemic in the Americas from the U.S. to
Chile and central Argentina. In the U.S., this parasite has
been found in triatomine insects in roughly the southern half
of the country, and further north in some mild climate areas
such as California. Research in the 1950s suggested the
possibility of local transmission to humans and animals at
some sites in the Caribbean, though no studies seem to have
been done since that time. Triatomines are also present in
Asia, but there is currently no evidence that they are infected
with T. cruzi in this location.

Transmission and Life Cycle

Chagas disease is transmitted primarily by triatomine
(reduviid) insects, which are also known as “kissing beetles”
or “assassin bugs” and are biological vectors for T. cruzi.
More than 130 species of triatomines can transmit this
organism with varying efficiency, with the most important
species belonging to the genera Triatoma, Rhodnius and
Panstrongylus. Whether any other insects might
occasionally act as vectors is unclear, though bedbugs
(Cimex lectularius) were shown to be competent vectors in
the laboratory, and blood-sucking lice were infected in a
captive primate facility.

Three basic cycles maintain T. cruzi in nature: a sylvatic
cycle between sylvatic triatomines and wildlife, a
peridomestic cycle that involves livestock and other
domestic animals, and a domestic cycle between people and
certain triatomine species, such as T. infestans, that have
colonized houses. The domestic cycle was responsible for
many infections in Latin America at one time, and can
involve household pets as well as people. While this cycle
is particularly common where cracks (e.g., in adobe walls)
or thatched roofs provide good hiding places for triatomine
insects to hide during the day, these bugs can find niches in
more modern homes. The species from sylvatic or
peridomestic cycles also invade homes and outbuildings
sometimes in search of a meal, and may persist for a time.

Triatomine insects become infected with T. cruzi when
they take a blood meal from a vertebrate host. After 2-4
weeks of parasite development in the insect’s intestines,
they release infective metacyclic trypomastigotes in the
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feces. The most effective vector species tend to defecate on
the host during or immediately after feeding, which allows
the parasites to immediately enter the body through mucous
membranes or breaks in the skin, including the bite wound.
Scratching by the host aids inoculation. Outside the insect,
T. cruzi remains viable for a relatively short time: it was
reported to lose matility and infectivity in triatomine feces
within 30 minutes, and was nearly non-infectious for mice
after 9 hours. Once inoculated into the vertebrate host,
organisms circulate in the blood as trypomastigotes, but
replicate as amastigotes in various tissues.

Some hosts also become infected by eating infected
triatomine insects. This is thought to be a particularly
important route in insectivores, but many other animals
including dogs, cats and nonhuman primates may
occasionally eat these insects. Eating undercooked meat or
other animal tissues is thought to cause some infections in
carnivores, and fruits, vegetables and unpasteurized fruit
juices contaminated by insects or their feces regularly serve
as sources of infections for people. Contamination of food
by the secretions from opossum anal glands, a site of T.
cruzi replication, was also proposed to account for a few
human outbreaks. T. cruzi seems to remain viable in most
fruits, vegetables and juices from 6 to 72 hours at room
temperature, though it can survive longer (e.g., up to 16
days) when the food is refrigerated. It persists for only a
short time on a few fruits, such as pineapple, and one study
found that it was destroyed rapidly in non-distilled water.

Although T. cruzi is not spread by casual contact
between hosts, it can be acquired in blood transfusions and
transplanted organs. The significance, if any, of a recent
finding of a PCR-positive salivary gland in a Desmodus
rotundus vampire bat is uncertain. Transplacental
transmission has been reported in a number of species,
including humans and dogs. While transmission in milk also
appears possible, the importance of this route is incompletely
understood. In humans, the risk might be greater when the
woman was recently infected and parasite levels are higher,
or if the milk is contaminated by blood (e.g., trauma to the
nipples). Sexual transmission has been demonstrated in
acutely and chronically infected mice, and both nucleic acids
and live organisms have been reported in human semen.

Laboratory infections usually occur when parasites
contact mucous membranes or broken skin, or are
accidentally injected via needlestick injuries. Aerosol
transmission might also be possible in this setting. Under
laboratory conditions, T. cruzi trypomastigotes survived for
24 hours at room temperature and at least 10 days at 4°C
(39°F) in human cells and tissues.

Disinfection

T. cruzi is susceptible to many disinfectants including
1% sodium hypochlorite, 70% ethanol, iodine/alcohol
solutions, Virkon, glutaraldehyde and formaldehyde.
Blanching acai fruit at 70°C (158°F) for 10 seconds or
pasteurization of acai juice at 82.5°C (181°F) for 1 minute
was also reported to destroy the organism.
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Infections in Animals

Incubation Period

Experimentally infected dogs may develop acute
clinical signs several days to several weeks after inoculation;
however, they and other species can also remain
asymptomatic for many years before developing signs of
heart disease or other chronic conditions.

Clinical Signs

Dogs

Most of the information about Chagas disease in dogs
comes from experimentally infected animals, which are often
inoculated with high doses of the parasite and are more
severely affected than most naturally infected dogs. In these
animals, fever and nonspecific signs of illness (e.g.,
anorexia, lethargy, lymphadenopathy) and, in some cases,
enlargement of the liver and/or spleen, diarrhea, ascites and
palpebral edema may be seen soon after inoculation. A few
dogs that received a South American strain of T. cruzi had a
localized, painless induration (a chagoma) where the parasite
entered the skin, though such lesions have rarely been
documented in other studies. Some inoculated dogs also
develop acute myocarditis around this time, sometimes
resulting in arrhythmias or sudden collapse and death.
However, most survive and become asymptomatic for a
prolonged period. Some of these chronically infected animals
eventually develop congestive heart failure, which tends to
begin as right-sided heart failure and progresses to chronic
myocarditis with cardiac dilatation and arrhythmias.

The limited number of reports in naturally infected dogs
are consistent with this description, though early signs often
seem to be milder. Some infected animals had a febrile
illness with nonspecific clinical signs, lymphadenopathy,
hepatomegaly, anemia, diarrhea, vomiting, edema, and/or
weight loss, and a few congenitally infected puppies
developed a persistent fever, weight loss, chronic diarrhea
and signs of heart disease. However, the most prominent
syndrome is heart disease in the chronic stage of the
illness. Many of the deaths associated with this condition
have been sudden. They sometimes occur in animals that
have a history of cardiac dysfunction, but they are also
seen in dogs with postmortem evidence of cardiac
involvement but no previous signs of poor health or
reduced performance. Various ECG abnormalities,
especially supraventricular and ventricular arrhythmias
and atrioventricular block, as well as echocardiographic
changes and elevated levels of troponin (an indication of
myocardial damage) have also been reported in
seropositive dogs, even when overt clinical signs are not
apparent.

Neurological signs such as lameness, ataxia, paresis or
paralysis, incontinence, cranial nerve deficits and seizures
have been reported occasionally in dogs, and one animal,
which also had neurological signs, developed bilateral
chorioretinitis and enophthalmos. Experimentally infected
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dogs can have histological abnormalities in the esophagus
and stomach, but unlike humans, megaesophagus and
megacolon have not been reported in this species.

Nonhuman primates

Captive nonhuman primates usually have few or no
signs initially, though there are occasional reports of
nonspecific ~ signs  of  illness, anemia  and/or
hepatosplenomegaly, as well as a few reports of animals with
evidence of cardiac involvement. Unusually, one rhesus
macaque (Macaca mulatta) that appeared to be in the acute
stage had orchitis, as well as nonspecific signs of illness,
diarrhea and evidence of cardiomyopathy. An asymptomatic,
acutely infected cynomolgus macaque (Macaca fascicularis)
had abnormal laboratory findings that mainly consisted of
large granular lymphocytosis and resolved spontaneously.

Like dogs, nonhuman primates subsequently enter a
prolonged asymptomatic period, after which some
chronically infected animals may develop myocarditis or
dilated cardiomyopathy. Subclinical conduction and
echocardiographic abnormalities have been documented
sometimes before heart disease became apparent, and there
are reports of megaesophagus or encephalitis. Some authors
also mention abortions as a possible consequence of
infection, and T. cruzi amastigotes were found in a placenta
from a cynomolgus macaque after a stillbirth; however, a
study of births in a colony of chronically infected rhesus
macaques, as well as a comparison of seronegative and
seropositive baboons (Papio hamadryas spp.), found no
evidence of significant reproductive dysfunction.

Other species

While symptomatic Chagas disease has been seen in
cats, there are few published descriptions of clinical cases.
The signs in some cats from South America were reported to
include fever, edema, weight loss and neurological signs
such as convulsions and paresis. A postmortem study of
euthanized cats at an animal shelter in the U.S. found that
seropositive cats were more likely to have histopathological
evidence of mild to moderate cardiac inflammation,
compared to seronegative cats, though a causative role
remains to be proven. Reports of Chagas disease in other
domestic animals are rare. An infected horse in the U.S,,
which had parasites in a spinal lesion, had a 6-month history
of hindlimb lameness and ataxia. A llama with severe
megaesophagus was PCR positive for T. cruzi in its digestive
tract; however, llamas can develop megaesophagus unrelated
to Chagas disease, and it is currently unclear whether or not
this was an incidental finding.

Several clinical cases have been reported in captive
African pygmy hedgehogs. One animal, which had evidence
of a widely disseminated infection in its blood and tissues
and was eventually euthanized, exhibited a progressive
illness with nonspecific signs (decreased appetite and body
condition, lethargy), oral ulcerations and erythema, greenish
to bloody diarrhea, muscle atrophy, and progressive
posterior paresis evolving into right hemiplegia. In another
incident, pet hedgehogs and co-housed sugar gliders had
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postmortem evidence of myocarditis and hemorrhagic
gastrointestinal contents, but the clinical signs were limited
to sudden death in both species and periorbital edema in the
sugar gliders. There are also reports of cardiac lesions and
arrhythmias in naturally infected rats.

Cardiac conditions have predominated in most case
reports of other captive wildlife, often after sudden deaths or
deaths associated with stressors, e.g., restraint during
examination of a sick zoo animal. The strength of the
evidence for a causative role in these cases varies, with most
having been diagnosed on the basis of varying degrees of
cardiac involvement ranging from mild myocarditis to gross
ventricular dilatation, together with PCR evidence for the
presence of the virus either in the heart or other tissues and,
in some cases, observation of amastigotes identified as T.
cruzi in the heart. A wallaby with heart disease was
coinfected with Toxoplasma gondii, which can cause fatal
toxoplasmosis in this species, though the lesions in the heart
were mostly associated with T. cruzi. Histological evidence
of inflammation in the heart has been seen in some infected
but apparently healthy free-living wildlife including wild
raccoons, opossums and coyotes.

Other lesions or clinical signs have also been reported
occasionally. One red panda with a disseminated infection
and serious cardiac involvement had mild anemia, pelvic
limb weakness and lameness. The authors speculated that the
latter signs might have been related to evidence of peripheral
neuritis found at necropsy; however, protrusion of a lumbar
intervertebral disk was also noted on a CT scan. Another red
panda with evidence of myocarditis, which was co-infected
with Bacillus piliformis, had ocular signs (keratitis,
panuveitis, detached retina) and histological evidence of
inflammation in the skeletal muscles. An aardwolf with
ataxia, weakness and polypnea, which died during
examination, had granulomatous myositis of the skeletal
muscles, vaginitis, nephritis and inflammation in the
intestinal tract as well as cardiomyopathy.

One unusual report described an acute infection in a 3-
month-old orphaned black bear cub, which developed
increasing weakness, anorexia, lethargy, anemia and
elevated liver enzymes. The authors noted that some of these
signs could also have been caused by concurrent proliferative
bone lesions, which were considered unrelated to the
infection. The illness eventually resolved without treatment,
and no cardiac abnormalities were found.

Post Mortem Lesions

In experimentally infected dogs that die during the acute
stage of the infection, the gross lesions, if any, mainly
involve the heart, and are particularly prominent on the right
side. Common findings include a pale myocardium, with
subendocardial and subepicardial hemorrhages, and in some
cases, multiple yellowish-white spots and streaks mainly
involving the coronary groove. Pericardial effusion may be
present. Some animals also have secondary pulmonary
edema or congestion, congestion in the liver, spleen and
kidneys, and a modified transudate in the peritoneal cavity,
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and inflammatory lesions are occasionally found in other
organs including the digestive tract. Cardiac lesions in
chronic Chagas disease can vary, but the heart is often
bilaterally enlarged and flaccid, with thinning of areas in the
ventricular walls, in the terminal stages. Some dogs with
CNS signs had meningeal congestion with unilateral cerebral
swelling, or multifocal areas of dark red to brown
discoloration in the gray and/or white matter of the spinal
cord, but no gross lesions were evident in others.

Similar lesions have been reported in other species.
Cardiac involvement has been described most often, but focal
congestion and hemorrhages were found in a segment of the
spinal cord of a horse with neurological signs. Trypanosomes
were detected in this segment by histopathology. In some
naturally- infected animals that were probably in the acute
stage, there was inflammation associated with parasite
replication in most or all tissues examined, including skeletal
muscles and the reproductive tract (e.g., testes).

Diagnostic Tests

Direct detection of T. cruzi or its nucleic acids is most
likely to be successful during the acute stage of the infection.
It can often be found in the blood, and occasionally in other
samples such as cerebrospinal fluid, as well as in various
tissues, especially the heart, at necopsy. The number of
parasites later drops to very low levels, though intermittent
parasitemia may occasionally be detected in chronically
infected animals by PCR. However, consistently PCR-
negative blood samples are not unusual at this stage.

Microscopic examination can often detect T. cruzi
trypomastigotes and amastigotes in blood or stained tissues,
respectively, during the acute stage. Concentration
techniques, such as examination of the buffy coat
(microhematocrit method) or the Strout method (double
centrifugation) can increase the probability of finding the
organism in blood. Where available, PCR tests can identify
T. cruzi DNA directly in clinical samples. It should be noted
that there are a few reports of some T. cruzi PCR tests
amplifying other trypanosomes not known to cause any
illness in animals, such as T. rangeli or T. dionisii. In situ
hybridization was used to diagnose Chagas disease in one
acutely infected primate at a research laboratory.

Xenodiagnosis was historically considered to be one of
the most accurate tests for Chagas disease in South
America, but it has mostly been superseded by other tests
such as PCR. In xenodiagnosis, laboratory-reared, T. cruzi-
free triatomine insects are allowed to feed on an infected
individual, and the intestinal contents of the insect are
examined for the parasite 1-2 months later. Insect availability
generally limits xenodiagnosis to some South American
reference centers at present. T. cruzi can also be isolated in
various specialized media (hemoculture) and some cell
lines such as Vero cell lines, but culturing this organism
requires expertise and may take several weeks to several
months. It can be recovered by animal inoculation (guinea
pig, mouse or rat), though this is generally discouraged for
animal welfare reasons.

page 4 of 18


http://www.cfsph.iastate.edu/
http://www.cfsph.iastate.edu/DiseaseInfo/ImageDB/imagesCHA.htm

American Trypanosomiasis (Chagas Disease)

Chronic infections are usually diagnosed by serology.
Antibodies to T. cruzi can be detected with various
serological tests such as indirect immunofluorescence, direct
and indirect hemagglutination, complement fixation,
ELISAs and radioimmunoprecipitation. Many of these tests
were originally developed for use in humans, and validation
for most animal species is limited or nonexistent. IFA is used
most often for diagnosis in dogs. Cross-reactions with other
parasites, particularly Leishmania and various pathogenic or
nonpathogenic species of Trypanosoma (e.g., T. evansi, T.
rangeli, T. caninum) can sometimes be an issue, and
discordant results between serological tests are not
uncommon. In addition, the presence of antibodies alone
does not necessarily prove an illness is caused by T. cruzi, as
many seropositive animals are asymptomatic. However, a
high titer, combined with the typical clinical signs, is
sometimes used for a presumptive diagnosis in dogs.

Treatment

Animals with acute stage symptoms may be treated with
the anti-parasitic drugs used in human Chagas disease, such
as benznidazole. Other agents have also been tried
occasionally. Antiparasitic drugs have generally had little or
no effect in substantially altering the course of the disease in
chronically infected dogs, though some studies have reported
possible histological improvement, slightly better cardiac
function or somewhat longer survival times.

The currently used drugs and protocols do not always
clear the organism in either humans or animals, even when
they are given during the acute stage and the clinical signs
disappear. However, some experimental dosing protocols for
benznidazole, such as prolonged, intermittent (e.g., once or
twice weekly) treatment with higher doses seemed to be
more promising during their initial testing in animals.

Control

Disease reporting

Veterinarians who encounter or suspect Chagas disease
should follow their national and/or local guidelines for
disease reporting. This disease is reportable in some U.S.
states, but not others.

Prevention

Completely preventing contact with triatomine insects
may be difficult or impossible in some regions, but exposure
to these vectors can be reduced. Where feasible, animals can
be protected by strict indoor housing in well-constructed
homes or other facilities. Bringing them indoors at night,
when most of these insects are searching for blood meals,
might also be helpful. Kennels and other facilities that may
harbor triatomine insects are often sprayed periodically with
insecticides. Some flea and tick preventatives for dogs, such
as fluralaner, also appear to be promising in reducing
triatomine populations. Netting or other barriers may help
restrict entry to some facilities, though triatomines can enter
even through small gaps. Because T. cruzi can remain viable
in dead insects for a time, any dead or dying triatomines
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found at facilities should be removed. In addition, carnivores
should not be fed raw tissues that might contain T. cruzi,
especially tissues from commonly infected wildlife hosts
such as opossums.

Testing bitches for T. cruzi in breeding kennels has been
suggested as a way to decrease the incidence of congenital
transmission. One study reported that early prophylaxis of
puppies with twice weekly doses of benznidazole might be
beneficial in kennels where triatomine exposure is high,
though consideration should be given to the possibility of
promoting drug resistance with this approach, as there are only
two approved drugs for treating Chagas disease in people.

Morbidity and Mortality

Infections with T. cruzi are common among wildlife
and domestic animals in most endemic areas, with surveys
in both North and South America reporting significant
exposure among dogs and cats, especially animals that are
feral, housed in multi-dog kennels, reside in rural locations
and/or are regularly exposed to wildlife, such as hunting
dogs. Some nonhuman primate facilities also report high
rates of seropositive animals. Practitioners in parts of the
U.S. regularly see clinical cases in dogs, but there is little
information about other species, such as cats or equids. A
case in one horse in the U.S., together with a report of
antibodies in 40% of horses tested, suggest that some
illnesses in this species might be missed.

Whether animals always remain infected for life is
currently unclear, though spontaneous cure has been
reported to be possible in humans and experimentally
infected opossums. The role of immunosuppression, if any,
is also unknown; however, apparent reactivation of T. cruzi
infection occurred in two rhesus macaques coinfected with
simian immunodeficiency virus. Morbidity and mortality
rates, as well as the proportion of infected animals that
develops chronic disease, are still uncertain even in dogs.
While 50% or more of infected dogs died during the acute
stage in some experiments, they were given large numbers
of parasites and are unlikely to reflect the situation in
naturally infected hosts. Based on human data, some
authors have suggested that morbidity rates around 5%
might be more likely during this stage in dogs, and many of
these cases are probably mild,. However, this estimate still
needs to be evaluated, as there may be differences in host
susceptibility, immune responses, usual parasite dose,
routes of exposure and other factors. In addition, dogs are
short-lived compared to humans, which might limit the
expression of cardiac damage. Once chronic cardiac disease
has been diagnosed, naturally infected dogs survived for 0
months to 5 years.

Infections in Humans

© 2005-2025

Incubation Period

The incubation period for acute Chagas disease is
usually 5-14 days after exposure via triatomine bites, ranges
from 3 to 30 days in foodborne outbreaks, and is often around
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30-40 days, but can be as long as 3 months, after acquiring
the parasites in a blood transfusion. Many people have no
symptoms until the chronic stage, which can develop years
to decades after they were infected.

Clinical Signs

The acute stage of Chagas disease often passes without
any clinical signs in humans. Some people may develop a
lesion at the site of parasite entry, either a chagoma (a localized
painless, erythematous induration) on the skin, or painless
edema of one (occasionally both) eyes, often accompanied by
conjunctivitis and local lymph node enlargement. The latter
syndrome, called Romafia’s sign, usually persists for 1 to 2
months. Systemic signs, if any, are often limited to a
nonspecific flu-like illness with regional or generalized
lymphadenopathy, and may be accompanied by enlargement
of the liver and spleen. Some patients also have
gastrointestinal signs (nausea, vomiting, diarrhea, epigastric
pain) and/or edema, either generalized or localized to the face
and/or lower extremities, and there are infrequent reports of
cases with jaundice, hemorrhagic signs (hematemesis,
hematochezia, melena, epistaxis), coughing, a transient
morbilliform rash, or unusual complications such as
hematospermia. Facial edema is particularly common in
foodborne outbreaks, which often result in a high proportion
of people with clinical signs, as well as more severe illnesses.
The most frequently reported serious complications, which are
rare except in some foodborne outbreaks, are subclinical or
clinical myocarditis, with signs ranging from ECG
abnormalities and  arrhythmias to  death, and
meningoencephalitis. Most acute cases without serious
complications resolve spontaneously within weeks to months.

The following stage, called the indeterminate form of
Chagas disease, is a prolonged or indefinite period with no
clinical signs except, in some cases, a mild sensory-motor
peripheral neuropathy. Many people in this stage have no
further symptoms and have a normal life expectancy, though
histopathological changes may be found in some tissues.
However, others eventually develop signs of organ failure,
usually involving the heart, and/or digestive system, though
this may take years to decades to become apparent.

Signs of cardiac involvement can include arrhythmias
and conduction abnormalities, which may progress to heart
failure. Left ventricular dilatation and dysfunction tends to
be seen initially, but biventricular congestive heart failure is
common in the later stages. Chagasic cardiomyopathy can be
particularly difficult to treat, as it is highly arrhythmogenic,
is often associated with rapidly progressive heart failure, and
has a high incidence of stroke or pulmonary embolism due
to the tendency to form cardiac aneurysms, together with
atrial fibrillation. Sudden cardiac death is relatively common
in these patients.

Gastrointestinal involvement is usually characterized by
esophageal and/or intestinal motility disorders, which can
progress to megaesophagus with symptoms of dysphagia
(e.g., pain during swallowing, excessive salivation,
regurgitation, chest pain) and/or megacolon, which is
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associated with severe, prolonged constipation, abdominal
pain and asymmetrical abdominal distention. While small
intestinal motility issues can contribute to signs such as
constipation, small intestinal dilatation is rare. Some other
complications that have been reported in Chagas disease
include gall bladder abnormalities (mega-gallbladder or
cholelithiasis), gastric ulcers or chronic gastritis, and lower
urinary tract dysfunction with incontinence.

Immunosuppressed patients may have a similar pattern
of disease; however, they are also at risk for reactivation of
T. cruzi replication during the indeterminate stage,
particularly when the immunosuppression is significant (e.g.,
transplant patients, some HIV-infected people). Reactivation
may occur either subclinically or with acute stage symptoms,
acute myocarditis, accelerated progression of existing
chronic Chagas heart disease, meningoencephalitis and/or
brain masses, as well as unusual syndromes such as fever
with erythematous nodules or other skin lesions, or parasite
invasion of the gastrointestinal tract and peritoneum. CNS
involvement is particularly common in HIV-infected people
with low CD4 counts, and brain masses seem to be limited
to this population. Ocular disease (e.g., retinitis) has also
been reported.

Women who are infected with T. cruzi, either with or
without symptoms, sometimes give birth to congenitally
infected infants. Many or most of these infants are
asymptomatic at birth, but a few have overt clinical signs,
and others may become ill over the next few weeks or
months, or develop chronic Chagas disease later in life.
Common signs in  symptomatic infants include
hepatosplenomegaly, jaundice, anemia and
thrombocytopenia; while megaesophagus, megacolon and/or
ocular disease (e.g., chorioretinitis) are possible but
infrequent; and  respiratory  distress  syndrome,
meningoencephalitis and/or signs of acute myocarditis/
cardiac insufficiency can be seen occasionally in severe
cases. Whether chronically infected women have an
increased incidence of premature births, abortions, stillbirths
or low birth weight infants is still controversial.

Diagnostic Tests

The tests used to diagnose acute or reactivated infections
in humans are similar to those in animals, and include
observation of parasites by light microscopy, PCR tests,
xenodiagnosis and culture, though the latter two tests are
rarely needed for routine diagnosis. Loop-mediated
isothermal amplification tests to detect T. cruzi nucleic acids
are also available for humans. PCR tests can be particularly
useful for demonstrating rising levels of nucleic acids during
reactivated infections in immunosuppressed patients, as
occasional positive PCR tests can also be seen in
immunocompetent, asymptomatic people during the
indeterminate or chronic stage.

Serology is most often used to diagnose chronic
infections, screen pregnant women, or identify congenitally
infected infants after maternal antibodies decline if PCR tests
were unable to find the organism. It is sometimes negative or
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inconclusive in people who are immunosuppressed. The
most commonly used serological tests in humans are IFA,
hemagglutination and immunoassays (e.g., ELISAs,
chemiluminescent immunoassay), though other assays such
as radioimmunoprecipitation or trypomastigote excreted-
secreted antigen immunoblot (TESA-blot) may be employed
in some areas, often as confirmatory tests. Rapid diagnostic
tests such as lateral flow assays are also available. Because
cross-reactivity to other microorganisms is possible and
discordant results between serological tests are common, the
use of two different tests (e.g., ELISA and IFA) based on
different antigens is generally recommended to confirm the
infection in people.

Treatment

People in the acute stage of Chagas disease,
congenitally infected infants and immunosuppressed
patients with reactivated infections are usually treated with
the antiparasitic drugs benznidazole or nifurtimox. While the
clinical signs are cured and the risk of chronic complications
reduced or prevented, some treated people, including those
who are immunocompetent, can remain infected. Treatment
of all adults in the indeterminate or chronic stage remains
controversial, with conflicting reports on benefit, though
children seem to respond well at any stage and are usually
treated. Benznidazole and nifurtimox can have significant
side effects, including some that are serious, such as
neuropathy or bone marrow suppression. Some countries
reserve nifurimox for those who do not respond to
benznidazole due to a higher incidence of side effects.

Complications in the chronic stage, such as
megaesophagus or megacolon, are managed according to
standard protocols for these diseases. The treatment of
chagasic cardiomyopathy is similar to the usual treatments
for heart disease, though it must often be modified due to
issues such as a high rate of arrhythmias.

Prevention

Prevention of Chagas disease includes the avoidance of
bites from triatomine insects, food contamination, congenital
transmission and person-to-person transmission from blood
transfusions or organ transplants.

Most species of triatomine insects, including all species
involved in domestic cycles, usually feed at night and
withdraw to their hiding places in daylight (though feeding
during the day has been reported in times of food stress). In
areas where the domestic cycle occurs, hiding places can be
reduced by measures such as plastering walls or improving
floors and roofing materials. Sleeping under an insecticide-
impregnated bed net is also helpful. However, regular
insecticide treatment of the home is also necessary in many
areas, and is an important component of vector control
programs to reduce or eliminate domestic triatomine
populations in South and Central America. Other measures
with varying effectiveness, such as insect repellents, thermal
treatment of household belongings or light traps ae also used
by some inhabitants.

www.cfsph.iastate.edu
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Sylvatic and peridomestic triatomine species that
opportunistically colonize human dwellings can be controlled
or eliminated similarly, but they often return, and may even
invade niches formerly occupied by insects in the domestic
cycle. Where sylvatic triatomines enter homes only
sporadically, as in some parts of the U.S., frequent inspection
of hiding places (e.g., between mattresses, under bedding, in
pet beds, behind bookshelves), might be sufficient for control.
Window/door screens and other barriers can help reduce
intrusions from these insects, and animal pens and storage
areas, which may contain triatomines, should be kept at a
distance from the home. Because these insects are often
attracted to light, particularly white lights, measures such as
minimizing outdoor lighting, closing the curtains at night and,
changing white outdoor lights to yellow bulbs may also help.
However, the ability of these bugs to enter homes through
even thin cracks can make it difficult or impossible to
completely prevent entry, even in modern, well-constructed
homes. DEET, as well as some essential oils (e.g., mint,
lavender, citronella), appear to be useful as repellents
outdoors. Thick clothing, including shoes and socks, can also
help prevent bites.

Preventive measures for foodborne Chagas disease
include thoroughly washing vegetables, practicing good
hygiene (e.g., washing the hands before food preparation or
eating) and protecting all foods from contamination by
insects, their feces and animals. Foods that might be
contaminated, including meats, can be cooked to at least
45°C (113°F) or pasteurized.

While  benznidazole and  nitrofurimox  are
contraindicated during pregnancy, treatment of women who
intend to become pregnant appears to reduce the risk of
congenital infections. Infants born to infected mothers are
also tested, and treated if necessary. Donor screening is
important in reducing the risk of infections from blood
transfusions. Leucocyte depletion, irradiation or freezing are
also helpful, though not completely protective. People who
handle potentially infected animals, carcasses, tissues or T.
cruzi cultures (e.g., veterinarians, hunters, laboratory
workers) should protect their skin and mucous membranes
from possible parasites in blood or tissues, and clean/
decontaminate the skin immediately if exposure occurs.

Morbidity and Mortality

In many endemic regions, most people are thought to
become infected with T. cruzi in childhood, often with few
or no clinical signs. Living in substandard housing and/or
participating in activities that increase contact with
triatomine vectors increases the risk of exposure. In
addition, about half of mothers first infected during
pregnancy, and 1-5% of women in the indeterminate and
chronic stages, are thought to transmit T. cruzi to their
infants. Transmission seems to be more common if the
mother is co-infected with HIV. Foodborne exposure is also
significant in some areas, often in outbreaks that involve
fruit juices or other foods prepared under unhygienic
conditions.
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The incidence of Chagas disease has decreased in recent
years in South America, where interventions such as control
programs for the domestic insect cycle, pregnancy screening
and treatment of congenital infections have reduced
transmission. However, the number of cases in some other
regions, where most or all cases occur in immigrants from
Latin America, may be stable or even increasing. Locally
acquired infections are absent in Europe and Asia and
appear to be relatively uncommon in the U.S., even among
those who are regularly exposed to triatomine insect
vectors. The reasons for this are unclear, though the
absence of the domestic cycle and the delayed defecation
habits of many triatomine insects might play a role.

Morbidity and mortality rates in Chagas disease vary
with the health of the individual and other factors,
particularly the specific complications that develop. Most
people in the acute stage are asymptomatic or have mild
symptoms, with estimates suggesting that about 5% of
infections acquired via insect bites will become
symptomatic and < 1% of these cases will be severe.
Serious illnesses and deaths are more common in young
children, the elderly and people who are
immunocompromised. Morbidity and mortality rates are
higher in all age groups during foodborne outbreaks, which
tend to cause more serious illnesses, with an increased risk
for cardiac or CNS involvement. Mortality rates were
reported to be as high as 33% in a few of these incidents,
but rapid treatment can prevent or significantly reduce the
number of deaths.

People in the indeterminate stage who have no
symptoms and no evidence of organ damage have a life
expectancy similar to those who are uninfected. What
proportion of them will carry the organism for life, if left
untreated, is not known, though some long-term studies have
demonstrated that spontaneous clearance is possible. Some
estimates of disease progression suggest that from 20% to
35% of people in the indeterminate phase will eventually
develop cardiac or gastrointestinal involvement, but other
reports suggest a lower proportion, including a recent study
of seropositive blood donors, which found that about 9%
developed T. cruzi-related cardiomyopathy over 10 years.

Cardiac involvement in chronic Chagas disease is
particularly serious, with a case fatality rate that is higher
than in other forms of heart disease, due to the high incidence
of arrhythmias and other complications. Occasional deaths
are also caused by conditions such as volvulus of a dilated
megacolon, or by CNS involvement, particularly in
immunocompromised  patients. Why this infection
progresses to chronic organ involvement in some people, but
not others, is unclear; however, it is known that, while
cardiomyopathy occurs in all areas where T. cruzi is found,
megaesophagus and megacolon are rare in some regions.
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Centers for Disease Control and Prevention (CDC), U.S.
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Acknowledgements

This factsheet was written by Anna Rovid Spickler, DVM,
PhD, Veterinary Specialist from the Center for Food
Security and Public Health. The U.S. Department of
Agriculture Animal and Plant Health Inspection Service
(USDA APHIS) provided funding for this factsheet through
a series of cooperative agreements related to the
development of resources for initial accreditation training.

The following format can be used to cite this factsheet.
Spickler AR. 2025. American Trypanosomiasis (Chagas
Disease). Retrieved from
http://www.cfsph.iastate.edu/Diseaselnfo/factsheets.php.

References

© 2005-2025

Acha PN, Szyfres B [Pan American Health Organization (PAHO)].
Zoonoses and communicable diseases common to man and
animals. Volume 3. Parasitoses. 3rd ed. Washington DC:
PAHO; 2003. Scientific and Technical Publication No. 580.
Chagas disease; p. 23-34.

Angheben A, Boix L, Buonfrate D, Gobbi F, Bisoffi Z, Pupella S,
Gandini G, Aprili G. Chagas disease and transfusion
medicine: a perspective from non-endemic countries. Blood
Transfus. 2015;13(4):540-50.

Angheben A, Buonfrate D, Cruciani M, Jackson Y, Alonso-Padilla
J, Gascon J, Gobbi F, Giorli G, Anselmi M, Bisoffi Z. Rapid
immunochromatographic tests for the diagnosis of chronic
Chagas disease in at-risk populations: A systematic review
and meta-analysis. PLoS Negl Trop Dis.
2019;13(5):e0007271.

Apt W, Arribada A, Zulantay |, Saavedra M, Mufioz C, Toro B,
Vega B, Rodriguez J. Chronic Chagas cardiopathy in Chile.
Importance of Trypanosoma cruzi burden and clinical
evaluation. Acta Trop. 2016;162:155-66.

Arganaraz ER, Hubbard GB, Ramos LA, Ford AL, Nitz N, Leland
MM, Vandeberg JL, Teixeira AR. Blood-sucking lice may
disseminate Trypanosoma cruzi infection in baboons. Rev Inst
Med Trop Sao Paulo. 2001;43:271-6.

Ascanio LC, Carroll S, Paniz-Mondolfi A, Ramirez JD. In vitro
diagnostic methods of Chagas disease in the clinical laboratory:
a scoping review. Front Microbiol. 2024;15:1393992.

Avalos-Borges EE, Jiménez-Coello M, Chan-Pérez JI, Cigarroa-
Toledo N, Garg NJ, Guillermo-Cordero L, Segura-Correa JC,
Ortega-Pacheco A. Congenital transmission of Trypanosoma
cruzi in naturally infected dogs. Vector Borne Zoonotic Dis.
2023;23(9):465-74.

page 8 of 18


http://www.cfsph.iastate.edu/
http://www.cdc.gov/chagas/
http://www.coalicionchagas.org/en/
http://www.merckmanuals.com/professional
http://www.merckvetmanual.com/
http://www.who.int/chagas/en/
http://www.cfsph.iastate.edu/DiseaseInfo/factsheets.php

American Trypanosomiasis (Chagas Disease)

Bafutto M, Luquetti AO, Gabriel Neto S, Penhavel FAS, Oliveira
EC. Constipation is related to small bowel disturbance rather
than colonic enlargement in acquired chagasic megacolon.
Gastroenterology Res. 2017;10(4):213-7.

Bahia M, de Nazaré Leite Barros F, Magalhdes-Matos PC, de
Souza Gongalves T, Chiesorin Neto L, Oliveira Faria DC,
Aparecida Romeiro S, Barros Monteiro FO, Gées-Cavalcante
G, Scofield A. Trypanosoma cruzi infection in captive
neotropical primates in the Brazilian Amazon. Am J Primatol.
2017;79(2):1-6.

Balan LU, Yerbes IM, Pifia MA, Balmes J, Pascual A, Hernandez
O, Lopez R, Monte6n V. Higher seroprevalence of
Trypanosoma cruzi infection in dogs than in humans in an
urban area of Campeche, Mexico. Vector Borne Zoonotic Dis.
2011;11:843-4.

Barbosa RL, Dias VL, Pereira KS, Schmidt FL, Franco RM,
Guaraldo AM, Alves DP, Passos LA. Survival in vitro and
virulence of Trypanosoma cruzi in agai pulp in experimental
acute Chagas disease.Food Prot. 2012;75(3):601-6.

Barr SC. American trypanosomiasis in dogs. Compend Contin
Educ Vet Pract 1991;13:745-54.

Barr, SC, Brown CC, Dennis VA, Klei TR. Infections of inbred
mice with three Trypanosoma cruzi isolates from Louisiana
mammals. J Parasitol. 1990;76(6):918-21.

Barr SC, Brown CC, Dennis VA, Klei TR. The lesions and
prevalence of Trypanosoma cruzi in opossums and armadillos
from southern Louisiana. J Parasitol. 1991;77(4):624-7.

Barr SC, Gossett KA, Klei TR. Clinical, clinicopathologic, and
parasitologic observations of trypanosomiasis in dogs infected
with North American Trypanosoma cruzi isolates. Am J Vet
Res. 1991;52(6):954-60.

Barr SC, Van Beek O, Carlisle-Nowak MS, Lopez JW, Kirchhoff
LV, Allison N, Zajac A, de Lahunta A, Schlafer DH, Crandall
WT. Trypanosoma cruzi infection in Walker hounds from
Virginia. Am J Vet Res. 1995;56(8):1037-44.

Barros FNL, Sampaio Junior FD, Costa SM, Farias DM, Moura
MAO, Bezerra Junior PS, Goées-Cavalcante G, Scofield A.
First report of natural infection by Trypanosoma cruzi in
secretions of the scent glands and myocardium of Philander
opossum (Marsupialia: Didelphidae): Parasitological and
clinicopathological findings. Vet Parasitol Reg Stud Reports.
2020;22:100463.

Beard CB, Pye G, Steurer FJ, Rodriguez R, Campman R, Peterson
AT, Ramsey J, Wirtz RA, Robinson LE. Chagas disease in a
domestic transmission cycle, southern Texas. USA. Emerg
Infect Dis. 2003;9(1):103-5.

Beatty NL, Klotz SA. Autochthonous Chagas disease in the United
States: How are people getting infected? Am J Trop Med Hyg.
2020;103(3):967-9.

Beaver PC, Jung RC, Cupp EW. Clinical parasitology. 9th ed.
Philadelphia: Lea & Febiger; 1984. Trypanosoma cruzi;

p. 88-96.

Behrens-Bradley N, Smith S, Beatty NL, Love M, Ahmad N, Dorn
PL, Schmidt JO, Klotz SA. Kissing bugs harboring
Trypanosoma cruzi, frequently bite residents of the US
Southwest but do not cause Chagas disease. Am J Med.
2020;133(1):108-14.e13.

www.cfsph.iastate.edu

© 2005-2025

Benjamin RJ, Stramer SL, Leiby DA, Dodd RY, Fearon M, Castro
E. Trypanosoma cruzi infection in North America and Spain:
evidence in support of transfusion transmission. Transfusion.
2012;52(9):1913-21.

Bern C. Chagas disease in the immunosuppressed host. Curr Opin
Infect Dis. 2012;25(4):450-7.

Bern C, Martin DL, Gilman RH. Acute and congenital Chagas
disease. Adv Parasitol. 2011;75:19-47.

Bern C, Kjos S, Yabsley MJ, Montgomery SP. Trypanosoma cruzi
and Chagas' disease in the United States. Clin Microbiol Rev.
2011;24(4):655-81.

Besuschio SA, Picado A, Mufioz-Calder6n A, Wehrendt DP,
Fernandez M, et al. Trypanosoma cruzi loop-mediated
isothermal amplification (Trypanosoma cruzi Loopamp) kit
for detection of congenital, acute and Chagas disease
reactivation. PLoS Negl Trop Dis. 2020;14(8):e0008402.

Bey E, Paucara Condori MB, Gaget O, Solano P, Revollo S,
Saussine C, Breniére SF. Lower urinary tract dysfunction in
chronic Chagas disease: clinical and urodynamic presentation.
World J Urol. 2019;37(7):1395-402.

Blum JA, Zellweger MJ, Burri C, Hatz C. Cardiac involvement in
African and American trypanosomiasis. Lancet Infect Dis.
2008;8(10):631-41.

Bonfante-Cabarcas R, Rodriguez-Bonfante C, Vielma BO, Garcia
D, Saldivia AM, Aldana E, Curvelo JL. Seroprevalence for
Trypanosoma cruzi infection and associated factors in an
endemic area of Venezuela. Cad Saude Publica.
2011;27:1917-29.

Bonney CH, Schmidt RE. A mixed infection: Chagas’ and
Tyzzer’s disease in a lesser panda. J Zoo Anim Med.
1975;6:4-7.

Botto-Mahan C, Correa JP, Araya-Donoso R, Farias F, San Juan
E, Quiroga N, Campos-Soto R, Reyes-Olivares C, Gonzalez-
Acufia D. Lizards as silent hosts of Trypanosoma cruzi.
Emerg Infect Dis. 2022;28(6):1250-3.

Bradley, KK Bergman DK, Woods JP, Crutcher JM, Kirchhoff
LV. Prevalence of American trypanosomiasis (Chagas
disease) among dogs in Oklahoma. J Am Vet Med Assoc.
2000;217(12):1853-7.

Braund KG, editor. Clinical neurology in small animals -
localization, diagnosis and treatment. Ithaca, NY: International
Veterinary Information Service (IVIS); 2003 Feb.
Inflammatory diseases of the central nervous system.
Auvailable at:
http://www.ivis.org/special_books/Braund/braund27/ivis.pdf.*
Accessed 2 Feb 2006.

Bryan LK, Hamer SA, Shaw S, Curtis-Robles R, Auckland LD,
Hodo CL, Chaffin K, Rech RR. Chagas disease in a Texan
horse with neurologic deficits. Vet Parasitol. 2016;216:13-7.

Busselman RE, Hamer SA. Chagas disease ecology in the United
States: Recent advances in understanding Trypanosoma cruzi
transmission among triatomines, wildlife, and domestic
animals and a quantitative synthesis of vector-host
interactions. Annu Rev Anim Biosci. 2022;10:325-48.

Busselman RE, Killets KC, Saunders AB, Hamer SA. Viable
Trypanosoma cruzi cultured from a dead Paratriatoma
lecticularia (Hemiptera: Reduviidae) encountered in a large
dog kennel environment in south Texas, USA. J Med
Entomol. 2025;62(1):225-9.

page 9 of 18


http://www.cfsph.iastate.edu/

American Trypanosomiasis (Chagas Disease)

Busselman RE, Meyers AC, Zecca IB, Auckland LD, Castro AH,
Dowd RE, Curtis-Robles R, Hodo CL, Saunders AB, Hamer
SA. High incidence of Trypanosoma cruzi infections in dogs
directly detected through longitudinal tracking at 10 multi-dog
kennels, Texas, USA. PLoS Negl Trop Dis.
2021;15(11):e0009935.

Bustamante JM, White BE, Wilkerson GK, Hodo CL, Auckland
LD, Wang W, McCain S, Hamer SA, Saunders AB, Tarleton
RL. Frequency variation and dose modification of
benznidazole administration for the treatment of
Trypanosoma cruzi infection in mice, dogs, and nonhuman
primates. Antimicrob Agents Chemother.
2023;67(5):¢0013223.

Calderén-Quintal JA, Escalante-Talavera MJ, Teh-Poot CF,
Carrera-Campellone MN, Martinez-Vega PP, Dzul-Huchim
VM, Pech-Pisté LM, Waleckx EB, Villanueva-Lizama LE,
Ortega-Lopez J, Dumonteil E, Cruz-Chan JV. Natural
infection of Trypanosoma cruzi in client-owned-dogs from
rural Yucatan, Mexico. Sci Rep. 2025;15(1):10263.

Cantillo-Barraza O, Chaverra D, Marcet P, Arboleda-Sénchez S,
Triana-Chévez O. Trypanosoma cruzi transmission in a
Colombian Caribbean region suggests that secondary vectors
play an important epidemiological role. Parasit Vectors. 2014
Aug 20;7:381.

Cardinal MV, Castanera MB, Lauricella MA, Cecere MC,
Ceballos LA, Vazquez-Prokopec GM, Kitron U, Gurtler RE.
A prospective study of the effects of sustained vector
surveillance following community-wide insecticide
application on Trypanosoma cruzi infection of dogs and cats
in rural Northwestern Argentina. Am J Trop Med Hyg.
2006;75:753-61.

Cardinal MV, Enriquez GF, Macchiaverna NP, Argibay HD,
Fernandez MDP, Alvedro A, Gaspe MS, Girtler RE. Long-
term impact of a ten-year intervention program on human and
canine Trypanosoma cruzi infection in the Argentine Chaco.
PLoS Negl Trop Dis. 2021;15(5):e0009389.

Cardinal MV, Lauricella MA, Marcet PL, Orozco MM, Kitron U,
Gurtler RE. Impact of community-based vector control on
house infestation and Trypanosoma cruzi infection in
Triatoma infestans, dogs and cats in the Argentine Chaco.
Acta Trop. 2007;103:201-11.

Carlier Y, Altcheh J, Angheben A, Freilij H, Luquetti AO,
Schijman AG, Segovia M, Wagner N, Albajar Vinas P.
Congenital Chagas disease: Updated recommendations for
prevention, diagnosis, treatment, and follow-up of newborns
and siblings, girls, women of childbearing age, and pregnant
women PLoS Negl Trop Dis. 2019;13(10):e0007694.

Carlier Y, Sosa-Estani S, Luquetti AO, Buekens P. Congenital
Chagas disease: an update. Mem Inst Oswaldo Cruz.
2015;110(3):363-8.

Carod-Artal FJ. American trypanosomiasis. Handb Clin Neurol.
2013;114:103-23.

Cevallos AM, Hernandez R. Chagas' disease: pregnancy and
congenital transmission. Biomed Res Int. 2014;2014:401864.

Chikweto A, Kumthekar S, Chawla P, Tiwari KP, Perea LM,
Paterson T, Sharma RN. Seroprevalence of Trypanosoma
cruzi in stray and pet dogs in Grenada, West Indies. Trop
Biomed. 2014;31(2):347-50.

Cicora F, Escurra V, Bibolini J, Petroni J, Gonzélez |, Roberti J.
Cerebral trypanosomiasis in a renal transplant recipient.
Transpl Infect Dis. 2014;16(5):813-7.

www.cfsph.iastate.edu

© 2005-2025

Clark EH, Bern C. Chagas disease in the immunocompromised
host. Curr Opin Infect Dis. 2024;37(5):333-41.

Conrady CD, Hanson KE, Mehra S, Carey A, Larochelle M,
Shakoor A. The first case of Trypanosoma cruzi-associated
retinitis in an immunocompromised host diagnosed with pan-
organism polymerase chain reaction. Clin Infect Dis.
2018;67(1):141-3.

Corti M. AIDS and Chagas’ disease. AIDS Patient Care STDS.
2000;14(11):581-8.

Coura JR. Chagas disease: control, elimination and eradication. Is
it possible? Mem Inst Oswaldo Cruz. 2013;108(8):962-7.

Coura JR, Dias JC. Epidemiology, control and surveillance of
Chagas disease--100 years after its discovery. Mem Inst
Oswaldo Cruz. 2009;104(4):31-40.

Coura JR, Junqueira AC. Ecological diversity of Trypanosoma
cruzi transmission in the Amazon basin. The main scenaries in
the Brazilian Amazon. Acta Trop. 2015;151:51-7.

Coura JR, Vifas PA, Junqueira AC. Ecoepidemiology, short
history and control of Chagas disease in the endemic countries
and the new challenge for non-endemic countries. Mem Inst
Oswaldo Cruz. 2014;109(7):856-62.

Crisante G, Rojas A, Teixeira MM, Afiez N. Infected dogs as a
risk factor in the transmission of human Trypanosoma cruzi
infection in western Venezuela. Acta Trop. 2006;98:247-54.

Cris6stomo-Vézquez MDP, Rodriguez-Martinez G, Jiménez-
Rojas V, Eligio-Garcia L, Reyes-Lopez A, Hernandez-
Ramirez M, Hernandez-Juarez F, Romero-Zamora JL,
Vivanco-Tellez SG, Solorzano-Santos F, Luna-Pineda VM,
Campos-Valdez G. Trypanosoma cruzi DNA identification in
breast milk from Mexican women with Chagas disease.
Microorganisms. 2024;12(12):2660.

Cruz-Chan JV, Bolio-Gonzalez M, Colin-Flores R, Ramirez-Sierra
MJ, Quijano-Hernandez I, Dumonteil E. Immunopathology of
natural infection with Trypanosoma cruzi in dogs.Vet
Parasitol. 2009 ;162(1-2):151-5.

Cunha ELA, Torchelsen FKVDS, Fonseca KDS, Sousa LRD,
Vieira PMA, Carneiro CM, Pinto KMC, Torres RM, Lana M.
Benznidazole, itraconazole, and their combination for the
treatment of chronic experimental Chagas disease in dogs. Exp
Parasitol. 2022;238:108266.

Curtis-Robles R, Snowden KF, Dominguez B, Dinges L, Rodgers
S, Mays G, Hamer SA. Epidemiology and molecular typing of
Trypanosoma cruzi in naturally-infected hound dogs and
associated triatomine vectors in Texas, USA. PLoS Negl Trop
Dis. 2017;11(1):e0005298.

Curtis-Robles R, Zecca 1B, Roman-Cruz V, Carbajal ES,
Auckland LD, Flores I, Millard AV, Hamer SA. Trypanosoma
cruzi (agent of Chagas disease) in sympatric human and dog
populations in "colonias" of the Lower Rio Grande Valley of
Texas. Am J Trop Med Hyg. 2017;96(4):805-14.

Dantas RO. Management of esophageal dysphagia in Chagas
disease. Dysphagia. 2021;36(3):517-22.

Davila E, Fernandez-Santos NA, Estrada-Franco JG, Wei L,
Velazquez-Ramirez DD, et al. Domestic dog infection with
Trypanosoma cruzi from northern and southern regions of
Mexico. Vector Borne Zoonotic Dis. 2024;24(8):510-9.

page 10 of 18


http://www.cfsph.iastate.edu/

American Trypanosomiasis (Chagas Disease)

de Aradjo-Neto VT, Barbosa-Silva AN, Batista LA, de Souza
Mendes R, de Negreiros CCA, de Araujo Fidellis B, Sampaio
GHF, Freitas YBN, do Nascimento Brito CR, da Matta
Guedes PM, da Cunha Galvédo LM, da Camara ACJ. Chagas
disease in a naturally-infected dog from Northeast Brazil: a
case report. BMC Vet Res. 2025;21(1):97.

Delgado MA, Santos-Buch CA. Transplacental transmission and
fetal parasitosis of Trypanosoma cruzi in outbred white Swiss
mice. Am J Trop Med Hyg. 1978;27(6):1108-15.

de Lima JS, Rocha FL, Alves FM, Lorosa ES, Jansen AM, de
Miranda Mourdo G. Infestation of arboreal nests of coatis by
triatomine species, vectors of Trypanosoma cruzi, in a large
neotropical wetland. J Vector Ecol. 2015;40(2):379-85.

DelLorenzo M, Carias E, Mustonen A, Gonzalez O, Dick EJ Jr,
Kumar S. In situ hybridization assay for the diagnosis of
chagas myocarditis and orchitis in a rhesus macaque (Macaca
mulatta): A case report. J Med Primatol. 2019;48(3):182-5.

de Oliveira Leal ML, da Silva Pereira F, Queiroz AWR, Barbosa
ND, Dos Santos MA, Athanazio DA. Trypanosoma cruzi and
hematospermia. Int Urol Nephrol. 2019;51(12):2201-2.

de Oliveira Tda S, Barros JH, Perez TD, Figueiredo FB, Junior
AA, Madeira Mde F. Report of new cases of Trypanosoma
caninum in Brazil. Rev Soc Bras Med Trop. 2015;48(3):347-9.

de Oliveira AC, Soccol VT, Rogez H. Prevention methods of
foodborne Chagas disease: Disinfection, heat treatment and
quality control by RT-PCR. Int J Food Microbiol.
2019;301:34-40.

De S Pinto AG, Schubach TM, Figueiredo FB, Baptista C,
Fagundes A, Da S Barros JH, De Paula CC, Toma HK,
Madeira MF. Isolation of Trypanosoma caninum in domestic
dogs in Rio de Janeiro, Brazil. Parasitology.
2010;137(11):1653-60.

Desquesnes M, Gonzatti M, Sazmand A, Thévenon S, Bossard G,
et al. A review on the diagnosis of animal trypanosomoses.
Parasit Vectors. 2022;15(1):64.

Desquesnes M, Sazmand A, Gonzatti M, Boulangé A, Bossard G,
et al. Diagnosis of animal trypanosomoses: proper use of
current tools and future prospects. Parasit Vectors.
2022;15(1):235.

Devera R, Fernandes O, Coura JR. Should Trypanosoma cruzi be
called “cruzi” complex? A review of the parasite diversity and
the potential of selecting population after in vitro culturing and
mice infection. Mem Inst Oswaldo Cruz. 2003;98(1):1-12.

Dias JC. Elimination of Chagas disease transmission:
perspectives. Mem Inst Oswaldo Cruz. 2009;104(4):41-5.

Diaz-Bello Z, de Noya BA, Mufioz-Calderén A, Ruiz-Guevara R,
Mauriello L, Colmenares C, Moronta E, Aponte M, Ramirez
JL, Noya-Gonzélez O. Ten-year follow-up of the largest oral
Chagas disease outbreak. Laboratory biomarkers of infection
as indicators of therapeutic failure. Acta Trop.
2021;222:106034.

Diaz-Delgado J, Kellerman TE, Auckland L, Ferro PJ, Groch KR,
et al. 2020. Trypanosoma cruzi geno- type | and Toxoplasma
gondii co-infection in a red-necked wallaby. J. Comp. Pathol.
179:52-8

Dickerson MF, Astorga NG, Astorga NR, Lewis AD. Chagas
disease in 2 geriatric rhesus macaques (Macaca mulatta)
housed in the Pacific Northwest. Comp Med. 2014;64(4):323-
8.

www.cfsph.iastate.edu

© 2005-2025

Dorn PL, Daigle ME, Combe CL, Tate AH, Stevens L, Phillippi-
Falkenstein KM. Low prevalence of Chagas parasite infection
in a nonhuman primate colony in Louisiana. J Am Assoc Lab
Anim Sci. 2012;51(4):443-7.

Dumonteil E, Desale H, Tu W, Duhon B, Wolfson W, Balsamo G,
Herrera C. Shelter cats host infections with multiple
Trypanosoma cruzi discrete typing units in southern
Louisiana. Vet Res. 2021;52(1):53.

Dye-Braumuller KC, Lynn MK, Nolan MS. History of indigenous
Trypanosoma cruzi infection in humans, animals and
triatomines in California, USA. Zoonoses Public Health.
2021;68(4):299-308.

Echavarria NG, Echeverria LE, Stewart M, Gallego C, Saldarriaga
C. Chagas disease: chronic Chagas cardiomyopathy. Curr
Probl Cardiol. 2021;46(3):100507.

Echeverria LE, Morillo CA. American trypanosomiasis (Chagas
disease). Infect Dis Clin North Am. 2019;33(1):119-34.

Echeverria LE, Serrano-Garcia AY, Rojas LZ, Berrios-Barcenas
EA, Gomez-Mesa JE, Gomez-Ochoa SA. Mechanisms behind
the high mortality rate in chronic Chagas cardiomyopathy:
Unmasking a three-headed monster. Eur J Heart Fail.
2024;26(12):2502-14.

Elmayan A, Tu W, Duhon B, Marx P, Wolfson W, Balsamo G,
Herrera C, Dumonteil E. High prevalence of Trypanosoma
cruzi infection in shelter dogs from southern Louisiana, USA.
Parasit VVectors. 2019;12(1):322.

Enriquez GF, Bua J, Orozco MM, Macchiaverna NP(5), Otegui
JAA(5), Argibay HD, Fernandez MDP, Glirtler RE(5),
Cardinal MV(5). Over-dispersed Trypanosoma cruzi parasite
load in sylvatic and domestic mammals and humans from
northeastern Argentina. Parasit Vectors. 2022;15(1):37.

Enriquez GF, Cardinal MV, Orozco MM, Schijman AG, Gdrtler
RE. Detection of Trypanosoma cruzi infection in naturally
infected dogs and cats using serological, parasitological and
molecular methods. Acta Trop. 2013;126(3):211-7.

Falk N, Berenstein AJ, Moscatelli G, Moroni S, Gonzalez N,
Ballering G, Freilij H, Altcheh J. Effectiveness of nifurtimox
in the treatment of Chagas disease: a long-term retrospective
cohort study in children and adults. Antimicrob Agents
Chemother. 2022;66(5):e0202121.

Filigheddu MT, Gérgolas M, Ramos JM. Orally-transmitted
Chagas disease. Med Clin (Barc). 2017;148(3):125-31.

Fletcher KC, Hubbard GB. Fatal cardiomyopathy caused by
Trypanosoma cruzi in an aardwolf. J Am Vet Med Assoc.
1985;187:1263-4.

Fortes-Régo J. [Acute atypical polyneuropathy in chronic Chagas'
disease: report of a case]. Arq Neuropsiquiatr. 1984;42(1):77-
81.

Fraccaroli L, Ruiz MD, Perdomo VG, Clausi AN, Balcazar DE,
Larocca L, Carrillo C. Broadening the spectrum of ivermectin:
Its effect on Trypanosoma cruzi and related trypanosomatids.
Front Cell Infect Microbiol. 2022;12:885268. One Health

Francis S, Frank C, Buchanan L, Green S, Stennett-Brown R,
Gordon-Strachan G, Rubio-Palis Y, Grant C, Alexander-Lindo
RL, Nwokocha C, Robinson D, Delgoda R. Challenges in the
control of neglected insect vector diseases of human
importance in the Anglo-Caribbean. One Health.
2021;13:100316.

Galvéo C, Justi SA. An overview on the ecology of Triatominae
(Hemiptera:Reduviidae). Acta Trop. 2015;151:116-25.

page 11 of 18


http://www.cfsph.iastate.edu/

American Trypanosomiasis (Chagas Disease)

Garcia S, Ramos CO, Senra JF, Vilas-Boas F, Rodrigues MM,
Campos-de-Carvalho AC, Ribeiro-Dos-Santos R, Soares MB.
Treatment with benznidazole during the chronic phase of
experimental Chagas’ disease decreases cardiac alterations.
Antimicrob Agents Chemother. 2005;49(4):1521-8.

Gaspar L, Moraes CB, Freitas-Junior LH, Ferrari S, Costantino L,
Costi MP, Coron RP, Smith TK, Siqueira-Neto JL, McKerrow
JH, Cordeiro-da-Silva A. Current and future chemotherapy for
Chagas disease. Curr Med Chem. 2015;22(37):4293-312.

Gates M, Gerhold RW, Wilkes RP, Gulsby WD, Maestas L,
Rosypal A, Miller KV, Miller DL. Parasitology, virology, and
serology of free-ranging coyotes (Canis latrans) from central
Georgia, USA. J Wildl Dis. 2014;50(4):896-901.

Gavic EA, Achen SE, Fox PR, Benjamin EJ, Goodwin J,
Gunasekaran T, Schober KE, Tjostheim SS, Vickers J, Ward
JL, Russell DS, Rishniw M, Hamer SA, Saunders AB.
Trypanosoma cruzi infection diagnosed in dogs in nonendemic
areas and results from a survey suggest a need for increased
Chagas disease awareness in North America. J Am Vet Med
Assoc. 2023;261(5):705-12.

Gebrekristos HT, Buekens P. Mother-to-child transmission of
Trypanosoma cruzi. J Pediatric Infect Dis Soc. 2014;3 Suppl
1:536-40.

Gomes C, Almeida AB, Rosa AC, Araujo PF, Teixeira ARL.
American trypanosomiasis and Chagas disease: Sexual
transmission. Int J Infect Dis. 2019;81:81-4.

Gomez MB, D'Avila GC, Orellana AL, Cortez MR, Rosa AC,
Noireau F, Diotaiuti LG. Susceptibility to deltamethrin of wild
and domestic populations of Triatoma infestans of the Gran
Chaco and the Inter-Andean Valleys of Bolivia. Parasit
Vectors. 2014;7:497.

Gongalves KR, Mazzeti AL, Nascimento AFDS, Castro-Lacerda
In Memory JM, Nogueira-Paiva NC, Mathias FAS, Reis AB,
Caldas S, Bahia MT. The entrance route: Oral, mucous,
cutaneous, or systemic has a marked influence on the outcome
of Trypanosoma cruzi experimental infection. Acta Trop.
2022;234:106581.

Gonzélez CR, Reyes C, Canals A, Parra A, Mufioz X, Rodriguez
K. An entomological and seroepidemiological study of the
vectorial-transmission risk of Chagas disease in the coast of
northern Chile. Med Vet Entomol. 2015;29(4):387-92.

Gonzalez-Vieyra SD, Ramirez-Duran N, Sandoval-Trujillo AH,
Vézquez-Chagoyan JC, Monroy-Salazar HG, Barbabosa-
Pliego A. Trypanosoma cruzi in dogs: electrocardiographic
and echocardiographic evaluation, in Malinalco, state of
Mexico. Res Rep Trop Med. 2011;2:155-61.

Gorla DE, Xiao-Nong Z, Diotaiuti L, Khoa PT, Waleckx E, Souza
RCM, Qin L, Lam TX, Freilij H. Different profiles and
epidemiological scenarios: past, present and future. Mem Inst
Oswaldo Cruz. 2022;117:e200409.

Grieves JL, Hubbard GB, Williams JT, Vandeberg JL, Dick EJ,
Lopez-Alvarenga JC, Schlabritz-Loutsevitch NE.
Trypanosoma cruzi in non-human primates with a history of
stillbirths: a retrospective study (Papio hamadryas spp.) and
case report (Macaca fascicularis). J Med Primatol.
2008;37:318-28.

Guedes PM, Silva GK, Gutierrez FR, Silva JS. Current status of
Chagas disease chemotherapy. Expert Rev Anti Infect Ther.
2011;9(5):609-20.

www.cfsph.iastate.edu

© 2005-2025

Guhl F, Auderheide A, Ramirez JD. From ancient to
contemporary molecular eco-epidemiology of Chagas disease
in the Americas. Int J Parasitol. 2014;44:605-12.

Gunter SM , Brown EL, Gorchakov R, Murray KO, Garcia MN.
Sylvatic transmission of Trypanosoma cruzi among domestic
and wildlife reservoirs in Texas, USA: A review of the
historical literature. Zoonoses Public Health. 2017;64(5):313-
217.

Gunter SM, Murray KO, Gorchakov R, Beddard R, Rossmann SN,
Montgomery SP, Rivera H, Brown EL, Aguilar D, Widman
LE, Garcia MN. Likely autochthonous transmission of
Trypanosoma cruzi to humans, South Central Texas, USA.
Emerg Infect Dis. 2017;23(3):500-3.

Gunter SM, Ronca SE, Sandoval M, Coffman K, Leining L,
Gorchakov R, Murray KO, Nolan MS. Chagas disease
infection prevalence and vector exposure in a high-risk
population of Texas hunters. Am J Trop Med Hyg.
2020;102(2):294-7.

Giirtler RE, Cardinal MV. Reservoir host competence and the role
of domestic and commensal hosts in the transmission of
Trypanosoma cruzi. Acta Trop. 2015;151:32-50.

Haberland A, Saravia SG, Wallukat G, Ziebig R, Schimke I.
Chronic Chagas disease: from basics to laboratory medicine.
Clin Chem Lab Med. 2013;51(2):271-94.

Harris N, Woc-Colburn L, Gunter SM, Gorchakov R, Murray KO,
Rossmann S, Garcia MN. Autochthonous Chagas disease in
the southern United States: A case report of suspected
residential and military exposures. Zoonoses Public Health.
2017;64(6):491-3.

Hasslocher-Moreno AM, Xavier SS, Saraiva RM, Sousa AS.
Indeterminate form of Chagas disease: historical, conceptual,
clinical, and prognostic aspects. Rev Soc Bras Med Trop.
2021;54:e02542021.

Hemmige V, Tanowitz H, Sethi A. Trypanosoma cruzi infection: a
review with emphasis on cutaneous manifestations. Int J
Dermatol. 2012;51(5):501-8.

Henderson SE, Pfeiffer SC, Novak J, Peace TA. Large granular
lymphocytosis in a cynomolgus macaque (Macaca
fascicularis) with a subclinical Trypanosoma cruzi infection.
Vet Clin Pathol. 2020;49(3):382-8.

Hernandez S, Flores CA, Viana GM, Sanchez DR, Traina MI,
Meymandi SK. Autochthonous transmission of Trypanosoma
cruzi in southern California. Open Forum Infect Dis.
2016;3(4):227.

Herné&ndez-Flores A, Elias-Diaz D, Cubillo-Cervantes B, Ibarra-
Cerdefia CN, Moran D, Arnal A, Chaves A. Fighting strategies
against Chagas' disease: a review. Pathogens. 2025;14(2):183.

Herrera CP, Licon MH, Nation CS, Jameson SB, Wesson DM.
Genotype diversity of Trypanosoma cruzi in small rodents and
Triatoma sanguisuga from a rural area in New Orleans,
Louisiana. Parasit Vectors. 2015;8:123.

Herwaldt BL. Laboratory-acquired parasitic infections from
accidental exposures. Clin Microbiol Rev. 2001;14(4):659-88.

Hochberg NS, Montgomery SP. Chagas disease. Ann Intern Med.
2023;176(2):1TC17-32.

Hodo CL, Bafiuelos RM, Edwards EE, Wozniak EJ, Hamer SA.
Pathology and discrete typing unit associations of
Trypanosoma cruzi infections in coyotes (Canis latrans)and
raccoons (Procyon lotor) of Texas, USA. J Wildl Dis.
2020;56(1):134-44.

page 12 of 18


http://www.cfsph.iastate.edu/

American Trypanosomiasis (Chagas Disease)

Hodo CL, Hamer SA. Toward an ecological framework for
assessing reservoirs of vector-borne pathogens: Wildlife
reservoirs of Trypanosoma cruzi across the southern United
States. ILAR J. 2017;58(3):379-92.

Holzworth J, editor. Diseases of the cat. Philadelphia: WB
Saunders; 1987. Trypanosomiasis; p. 399.

Houk AE, Goodwin DG, Zajac AM, Barr SC, Dubey JP, Lindsay
DS. Prevalence of antibodies to Trypanosoma cruzi,
Toxoplasma gondii, Encephalitozoon cuniculi, Sarcocystis
neurona, Besnoitia darlingi, and Neospora caninum in North
American opossums, Didelphis virginiana, from southern
Louisiana. J Parasitol. 2010;96(6):1119-22.

Howard EJ, Xiong X, Carlier Y, Sosa-Estani S, Buekens P.
Frequency of the congenital transmission of Trypanosoma
cruzi: a systematic review and meta-analysis. BJOG.
2014;121(1):22-33.

Huckins GL, Eshar D, Schwartz D, Morton M, Herrin BH, Cerezo
A, Yabsley MJ, Schneider SM. Trypanosoma cruzi infection
in a zoo-housed red panda in Kansas. J Vet Diagn Invest.
2019;31(5):752-5.

Hughes R, Francisco R, Garrett K, Willitts K, Munk B, et al.
Trypanosoma cruzi infection in American black bears (Ursus
americanus): A case report in a cub from California and
serologic survey for exposure in wild black bears from several
states. Vet Parasitol Reg Stud Reports. 2024;56:101129.

Huprikar S, Bosserman E, Patel G, Moore A, Pinney S, Anyanwu
A, Neofytos D, Ketterer D, Striker R, Silveira F, Qvarnstrom
Y, Steurer F, Herwaldt B, Montgomery S. Donor-derived
Trypanosoma cruzi infection in solid organ recipients in the
United States, 2001-2011. Am J Transplant. 2013;13(9):2418-
25.

Jaime-Andrade J, Avila-Figueroa D, Lozano-Kasten FJ,
Hernandez-Gutiérrez RJ, Magallon-Gastélum E, Kasten-
Monges MJ, Lopes ER. Acute Chagas’ cardiopathy in a polar
bear (Ursus maritimus) in Guadalajara,Mexico. Rev Soc Bras
Med Trop. 1997;30:337-40.

Jansen AM, Xavier SC, Roque AL. The multiple and complex and
changeable scenarios of the Trypanosoma cruzi transmission
cycle in the sylvatic environment. Acta Trop. 2015;151:1-15.

Jansen AM, Xavier SCDC, Roque ALR. Trypanosoma cruzi
transmission in the wild and its most important reservoir hosts
in Brazil. Parasit Vectors. 2018;11(1):502.

Jiménez-Coello M, Acosta-Viana KY, Guzman-Marin E, Gomez-
Rios A, Ortega-Pacheco A. Epidemiological survey of
Trypanosoma cruzi infection in domestic owned cats from the
tropical southeast of Mexico. Zoonoses Public Health.
2012;59 Suppl 2:102-9.

Jiménez-Coello M, Acosta-Viana KY, Guzman-Marin E, Ortega-
Pacheco A. American trypanosomiasis infection in fattening
pigs from the south-east of Mexico. Zoonoses Public Health.
2012;59 Suppl 2:166-9.

Jimenez-Coello M, Poot-Cob M, Ortega-Pacheco A, Guzman-Marin
E, Ramos-Ligonio A, Sauri-Arceo CH, Acosta-Viana KY.
American trypanosomiasis in dogs from an urban and rural area of
Yucatan, Mexico. Vector Borne Zoonotic Dis. 2008;8(6):755-61.

Jorg ME, Natula ON. Cimex lectularius L. (la chinche comun de
cama) trasmisor de Trypanosoma cruzi. Prensa Med Argent.
1982;69:528-33.

Jorg ME. Cimex lectularius L. (the common bedbug), the vector of
Trypanosoma cruzi. Rev Soc Bras Med Trop. 1992;25:277-8.

www.cfsph.iastate.edu

© 2005-2025

Kaushal M, Shabani S, Cochran EJ, Samra H, Zwagerman NT.
Cerebral trypanosomiasis in an immunocompromised patient:
Case report and review of the literature. World Neurosurg.
2019;129:225-231.

Kiehl WM, Hodo CL, Hamer GL, Hamer SA, Wilkerson GK.
Exclusion of horizontal and vertical transmission as major sources
of Trypanosoma cruzi infections in a breeding colony of rhesus
macaques (Macaca mulatta). Comp Med. 2023;73(3):229-41.

Kirchhoff LV. American trypanosomiasis (Chagas’ disease).
Gastroenterol Clin North Am. 1996;25(3):517-33.

Kirchhoff LV. American trypanosomiasis (Chagas’ disease)--a
tropical disease now in the United States. N Engl J Med.
1993;329(9): 639-44.

Kirchhoff LV. Chagas disease. American trypanosomiasis. Infect
Dis Clin North Am. 1993;7(3):487-502.

Kirchhoff LV. Changing epidemiology and approaches to therapy
for Chagas disease. Curr Infect Dis Rep 2003; 5:59-65.

Kirchhoff LV, Paredes P, Lomeli-Guerrero A, Paredes-Espinoza M,
Ron-Guearror CS, Delgado-Mejia M, Pena-Munoz JG.
Transfusion-associated Chagas disease (American
trypanosomiasis) in Mexico: implications for transfusion
medicine in the United States. Transfusion. 2006;46(2):298-304.

Kirchhoff LV, Votava JR, Ochs DE, Moser DR. Comparison of
PCR and microscopic methods for detecting Trypanosoma
cruzi. J Clin Microbiol. 1996;34(5):1171-5.

Kjos SA, Snowden KF, Craig TM, Lewis B, Ronald N, Olson JK.
Distribution and characterization of canine Chagas disease in
Texas. Vet Parasitol. 2008;152(3-4):249-56.

Klotz SA. Epidemiology of Chagas disease in the United States of
America: a short review and some comments. Pathogens.
2025;14(1):24.

Klotz SA, Dorn PL, Mosbacher M, Schmidt JO. Kissing bugs in the
United States: risk for vector-borne disease in humans. Environ
Health Insights. 2014;8(Suppl 2):49-59.

Klotz SA, Schmidt JO, Dorn PL, Ivanyi C, Sullivan KR, Stevens L.
Free-roaming kissing bugs, vectors of Chagas disease, feed
often on humans in the Southwest. Am J Med. 2014;127(5):421-
6.

Klotz SA, Smith SL, Schmidt JO. Kissing bug intrusions into homes
in the Southwest United States. Insects. 2021;12(7):654.

Laifio MA, Cardinal MV, Gaspe MS, Enriquez GF, Alvedro A,
Macchiaverna NP, Girtler RE.Control of pyrethroid-resistant
populations of Triatoma infestans, the main vector of
Trypanosoma cruzi, by treating dogs with fluralaner in the
Argentine Chaco. Med Vet Entomol. 2022;36(2):149-58.

Landsgaard KA, Milliron SM, Faccin M, Broughton CA, Auckland
LD, Edwards JF, Hamer SA, Hensel ME. Protozoal
meningoencephalitis and myelitis in 4 dogs associated with
Trypanosoma cruzi infection. Vet Pathol. 2023;60(2):199-202.

Latas PJ, Reavill D. Trypanosoma cruzi infection in sugar gliders
(Petaurus breviceps) and hedgehogs (Atelerix albiventris) via
ingestion. J Exot PetMed. 2019;29:76-8.

Lattes R, Lasala MB. Chagas disease in the immunosuppressed
patient. Clin Microbiol Infect. 2014;20(4):300-9.

Leiby DA, Read EJ, Lenes BA, Yund AJ, Stumpf RJ, Kirchhoff LV,
Dodd RY. Seroepidemiology of Trypanosoma cruzi, etiologic

agent of Chagas’ disease, in US blood donors. J Infect Dis.
1997;176(4):1047-52.

page 13 of 18


http://www.cfsph.iastate.edu/

American Trypanosomiasis (Chagas Disease)

Leiby DA, Rentas FJ, Nelson KE, Stambolis VA, Ness PM, Parnis
C, McAllister HA Jr, Yawn DH, Stumpf RJ, Kirchhoff LV.
Evidence of Trypanosoma cruzi infection (Chagas’ disease)
among patients undergoing cardiac surgery. Circulation. 2000
12;102(24):2978-82.

Le Loup G, Pialoux G, Lescure FX. Update in treatment of Chagas
disease. Curr Opin Infect Dis. 2011;24(5):428-34.

Lim S, Collins S, Hamer SA, Tarleton RL, Saunders AB. Positive
clinical outcome using a modified dosing regimen of
benznidazole in dogs at high risk for infection or acutely
infected with Trypanosoma cruzi. J Vet Intern Med.
2024;38(3):1725-9.

Lima MM, Sarquis O, de Oliveira TG, Gomes TF, Coutinho C,
Daflon-Teixeira NF, Toma HK, Britto C, Teixeira BR,
D'Andrea PS, Jansen AM, B6ia MN, Carvalho-Costa FA.
Investigation of Chagas disease in four periurban areas in
northeastern Brazil: Epidemiologic survey in man, vectors, non-
human hosts and reservoirs. Trans R Soc Trop Med Hyg.
2012;106:143-9.

Limeira CH, Oliveira MD, Janior JPA, Malossi CD, Ullmann LS,
Silva MLCR, Azevedo SS, Alves CJ. Molecular detection of
Trypanosoma cruzi in equids in a semiarid zone of Pernambuco
- Brazil. Vet Parasitol Reg Stud Reports. 2023;37:100815.

Lopez-Cancino SA, Tun-Ku E, De la Cruz-Felix HK, Ibarra-
Cerdefia CN, Izeta-Alberdi A, Pech-May A, Mazariegos-
Hidalgo CJ, Valdez-Tah A, Ramsey JM. Landscape ecology of
Trypanosoma cruzi in the southern Yucatan Peninsula. Acta
Trop. 2015;151:58-72.

Lu N, Werry D, Chapman M, Morshed M, Ndao M, Mirzanejad Y.
Successful treatment of suspected early form of chronic Chagas
cardiomyopathy: a case report. Eur Heart J Case Rep.
2022;6(10):ytac403.

Lund AJ, Metzger ME, Kramer VL, Kjemtrup AM. Low risk for
locally acquired Chagas disease in California: A review of
human cases and triatomine submissions, 2013-2023. PLoS
Negl Trop Dis. 2025;19(4):e0013036.

Macedo AM, Oliveira RP, Pena SD. Chagas disease: role of
parasite genetic variation in pathogenesis. Expert Rev Mol
Med. 2002;4(5):1-16.

Machado EM, Fernandes AJ, Murta SM, Vitor RW, Camilo DJ Jr,
Pinheiro SW, Lopes ER, Adad SJ, Romanha AJ, Pinto Dias
JC. A study of experimental reinfection by Trypanosoma cruzi
in dogs. Am J Trop Med Hyg. 2001;65(6):958-65.

MacLean LM, Ariyanayagam M, Sastry L, Paterson C, De Rycker
M, Fairlamb AH. Validation of Trypanosoma cruzi
inactivation techniques for laboratory use. PLoS One.
2024;19(4):e0300021.

Madigan R, Majoy S, Ritter K, Luis Concepcion J, Marquez ME,
Silva SC, Zao CL, Pérez Alvarez A, Rodriguez-Morales AJ,
Mogollén-Mendoza AC, Estep JS, Benaim G, Paniz-Mondolfi
AE. Investigation of a combination of amiodarone and
itraconazole for treatment of American trypanosomiasis
(Chagas disease) in dogs. J Am Vet Med Assoc.
2019;255(3):317-29.

Maeda FY, Alves RM, Cortez C, Lima FM, Yoshida N.
Characterization of the infective properties of a new genetic
group of Trypanosoma cruzi associated with bats. Acta Trop.
2011;120(3):231-7.

www.cfsph.iastate.edu

© 2005-2025

Malcolm EL, Saunders AB, Vitt JP, Boutet BG, Hamer SA.
Antiparasitic treatment with itraconazole and amiodarone in 2
dogs with severe, symptomatic Chagas cardiomyopathy. J Vet
Intern Med. 2022;36(3):1100-5.

Malik LH, Singh GD, Amsterdam EA. The epidemiology, clinical
manifestations, and management of Chagas heart disease. Clin
Cardiol. 2015;38(9):565-9.

Marcili A, Lima L, Valente VC, Valente SA, Batista JS, Junqueira
AC, Souza Al, da Rosa JA, Campaner M, Lewis MD,
Llewellyn MS, Miles MA, Teixeira MM. Comparative
phylogeography of Trypanosoma cruzi TCllc: New hosts,
association with terrestrial ecotopes, and spatial clustering.
Infect Genet Evol. 2009;9(6):1265-74.

Martin DL, Lowe KR, McNeill T, Thiele EA, Roellig DM,
Zajdowicz J, Hunter SA, Brubaker SA. Potential sexual
transmission of Trypanosoma cruzi in mice. Acta Trop.
2015;149:15-8.

Martinez-Hernandez F, Oria-Martinez B, Rendén-Franco E,
Villalobos G, Mufioz-Garcia Cl. Trypanosoma cruzi, beyond
the dogma of non-infection in birds. Infect Genet Evol.
2022;99:105239.

Martinez-Perez A, Norman FF, Monge-Maillo B, Perez-Molina
JA, Lopez-Velez R. An approach to the management of
Trypanosoma cruzi infection (Chagas' disease) in
immunocompromised patients. Expert Rev Anti Infect Ther.
2014;12(3):357-73.

Matthews DJ, Saunders AB, Meyers AC, Gordon SG, Hamer SA.
Cardiac diagnostic test results and outcomes in 44 dogs
naturally infected with Trypanosoma cruzi. J Vet Intern Med.
2021;35(4):1800-9.

McCain S, Sim RR, Weidner B, Rivas AE, White B, Auckland
LD, Tarleton RL, Hamer S. Diagnosis and treatment of a
natural infection with Trypanosoma cruzi (Chagas disease) in
a symptomatic De Brazza’a monkey (Cercopithecus
neglectus) in Alabama. J Zoo Wildl Med. 2023;54(2):412-6.

Meurs KM, Anthony MA, Slater M, Miller MW. Chronic
Trypanosoma cruzi infection in dogs: 11 cases (1987-1996). J
Am Vet Med Assoc. 1998;213(4):497-500.

Meyers AC, Edwards EE, Sanders JP, Saunders AB, Hamer SA.
Fatal Chagas myocarditis in government working dogs in the
southern United States: Cross-reactivity and differential
diagnoses in five cases across six months. Vet Parasitol Reg
Stud Reports. 2021;24:100545.

Meyers AC, Ellis MM, Purnell JC, Auckland LD, Meinders M,
Saunders AB, Hamer SA. Selected cardiac abnormalities in
Trypanosoma cruzi serologically positive, discordant, and
negative working dogs along the Texas-Mexico border. BMC
Vet Res. 2020;16(1):101.

Meyers AC, Hamer SA, Matthews D, Gordon SG, Saunders AB.
Risk factors and select cardiac characteristics in dogs naturally
infected with Trypanosoma cruzi presenting to a teaching
hospital in Texas. J Vet Intern Med. 2019;33(4):1695-706.

Mjihdi A, Lambot MA, Stewart 1J, Detournay O, Noel JC, Carlier
Y, Truyens C. Acute Trypanosoma cruzi infection in mouse
induces infertility or placental parasite invasion and ischemic
necrosis associated with massive fetal loss. Am J Pathol.
2002;161(2):673-80.

Montenegro VM, Jimenez M, Dias JC, Zeledon R. Chagas disease
in dogs from endemic areas of Costa Rica. Mem Inst Oswaldo
Cruz. 2002;97(4):491-4.

page 14 of 18


http://www.cfsph.iastate.edu/

American Trypanosomiasis (Chagas Disease)

Montgomery SP, Parise ME, Dotson EM, Bialek SR. What do we
know about Chagas disease in the United States? Am J Trop
Med Hyg. 2016;95(6):1225-7.

Moo-Millan JI, Tu W, de Jests Montalvo-Balam T, Ibarra-Lépez
MP, Hernandez-Betancourt S, Jesis May-Concha I, Ibarra-
Cerdefia CN, Barnabé C, Dumonteil E, Waleckx E. Presence
of Trypanosoma cruzi Tcl and Trypanosoma dionisii in
sylvatic bats from Yucatan, Mexico. Trans R Soc Trop Med
Hyg. 2024;118(10):659-65.

Moraes FCA, Souza MEC, Dal Moro L, Donadon IB, da Silva ER,
de Souza DDSM, Burbano RMR. Prevention of congenital
chagas disease by trypanocide treatment in women of
reproductive age: A meta-analysis of observational studies.
PLoS Negl Trop Dis. 2024;18(9):e0012407.

Morales ME, Campo Verde Arbocco F, Mufioz-San Martin C,
Abba AM, Rios TA, Cassini GH, Cattan PE, Jahn GA,
Superina M. High Trypanosoma cruzi prevalence in armadillo
(Zaedyus pichiy; Xenarthra: Chlamyphoridae) populations
from Mendoza, Argentina. Parasitol Res. 2023;122(7):1593-
604.

Morillo CA, Waskin H, Sosa-Estani S, Del Carmen Bangher M,
Cuneo C, et al; STOP-CHAGAS Investigators. Benznidazole
and posaconazole in eliminating parasites in asymptomatic T.
cruzi carriers: The STOP-CHAGAS Trial. J Am Coll Cardiol.
2017;69(8):939-47.

Moscatelli G, Moroni S, Garcia-Bournissen F, Ballering G, Bisio
M, Freilij H, Altcheh J. Prevention of congenital Chagas
through treatment of girls and women of childbearing age.
Mem Inst Oswaldo Cruz. 2015;110(4):507-9.

Moscatelli G, Moroni S, Ramirez JC, Warszatska B, Fernanda L,
Gonzélez N, Rabinovich A, Altcheh J. Efficacy of short-
course treatment for prevention of congenital transmission of
Chagas disease: A retrospective cohort study. PLoS Negl Trop
Dis. 2024;18(1):e0011895.

Mubiru JN, Yang A, Dick EJ Jr, Owston M, Sharp RM,
VandeBerg JF, Shade RE, VVandeBerg JL. Correlation between
presence of Trypanosoma cruzi DNA in heart tissue of
baboons and cynomolgus monkeys, and lymphocytic
myocarditis. Am J Trop Med Hyg. 2014;90(4):627-33.

Murcia L, Simén M, Carrilero B, Roig M, Segovia M. Treatment
of infected women of childbearing age prevents congenital
Trypanosoma cruzi infection by eliminating the parasitemia
detected by PCR. J Infect Dis. 2017;215(9):1452-8.

Murcia-Cueto 1S, Duarte-Rodriguez LZB, Jiménez-Leafio AP,
Cantillo-Barraza O, Ospina CM, Patifio LH, Ramirez JD,
Jaimes-Duefiez J. First report of Trypanosoma cruzi infection
in urban hedgehog (Atelerix albiventris) in Colombia. Vet
Parasitol Reg Stud Reports. 2024;55:101116.

Nabity MB, Barnhart K, Logan KS, Santos RL, Kessell A,
Melmed C, Snowden KF. An atypical case of Trypanosoma
cruzi infection in a young English Mastiff. Vet Parasitol.
2006;140(3-4):356-61.

Ndao M, Kelly N, Normandin D, Maclean JD, Whiteman A,
Kokoskin E, Arevalo |, Ward BJ. Trypanosoma cruzi infection
of squirrel monkeys: comparison of blood smear examination,
commercial enzyme-linked immunosorbent assay, and
polymerase chain reaction analysis as screening tests for
evaluation of monkey-related injuries. Comp Med.
2000;50(6):658-65.

www.cfsph.iastate.edu

© 2005-2025

Nieto PD, Boughton R, Dorn PL, Steurer F, Raychaudhuri S,
Esfandiari J, Gongalves E, Diaz J, Malone JB. Comparison of
two immunochromatographic assays and the indirect
immunoflourescence antibody test for diagnosis of
Trypanosoma cruzi infection in dogs in south central
Louisiana. Vet Parasitol. 2009;165(3-4):241-7.

Norman FF, Lopez-Vélez R. Chagas disease and breast-feeding.
Emerg Infect Dis. 2013;19(10):1561-6.

Noya BA, Diaz-Bello Z, Colmenares C, Zavala-Jaspe R, Abate T,
Contreras R, Losada S, Artigas D, Mauriello L, Ruiz-Guevara
R, Noya O. The performance of laboratory tests in the
management of a large outbreak of orally transmitted Chagas
disease. Mem Inst Oswaldo Cruz. 2012;107(7):893-8.

Nunes MCP, Buss LF, Silva JLP, Martins LNA, Oliveira CDL, et
al. Incidence and predictors of progression to Chagas
cardiomyopathy: long-term follow-up of Trypanosoma cruzi-
seropositive individuals. Circulation. 2021;144(19):1553-66.

Ocafa-Mayorga S, Aguirre-Villacis F, Pinto CM, Vallejo GA,
Grijalva MJ. Prevalence, genetic characterization, and 18S
small subunit ribosomal RNA diversity of Trypanosoma
rangeli in triatomine and mammal hosts in endemic areas for
Chagas disease in Ecuador. Vector Borne Zoonotic Dis.
2015;15(12):732-42.

Oliveira LC, Lee TH, Ferreira AM, Bierrenbach AL, Souza-
Basqueira M, Oliveira CDL, Cardoso CS, Moreira CHV,
Oikawa MK, Ribeiro ALP, Busch MP, Sabino EC. Lack of
evidence of seronegative infection in an endemic area of
Chagas disease. Rev Inst Med Trop Sao Paulo. 2019;61:e11.

Olivo-Freites C, Sy H, Cardenas-Alvarez J, Vega-Batista F,
Henao-Martinez AF. Trypanosoma cruzi central nervous
system infection - pathogenesis, clinical manifestations,
diagnosis, and treatment. Curr Trop Med Rep.
2023;10(4):186-98.. 1978;12(1):45-50.

Petana WB. American trypanosomiasis (Chagas' disease) in the
Caribbean. Bull Pan Am Health Org. 1978;12(1):45-50.

Paucar R, Moreno-Viguri E, Pérez-Silanes S. Challenges in
Chagas disease drug discovery: A review. Curr Med Chem.
2016;23(28):3154-3170.

Perez CJ, Lymbery AJ, Thompson RC. Reactivation of Chagas
disease: Implications for global health. Trends Parasitol.
2015;31(11):595-603.

Perez TD, Figueiredo FB, Junior AA, Silva VL, Madeira MF,
Brazil RP, Coura JR. Prevalence of American trypanosomiasis
and leishmaniases in domestic dogs in a rural area of the
municipality of Sao Joao do Piaui, Piaui state, Brazil. Rev Inst
Med Trop Sao Paulo. 2016;58:79.

Pérez-Molina JA, Rodriguez-Guardado A, Soriano A, Pinazo MJ,
Carrilero B, Garcia-Rodriguez M, Salas J, Torras D, Soler-
Ferrer C, Puente S, Haro-Gonzalez JL, Martin-Rabadan P,
Gascon J; Chagas Study Group Of The SEMTSI (Sociedad
Espafiola de Medicina Tropical Y Salud Internacional
[Spanish Society Of Tropical Medicine And International
Health]). Guidelines on the treatment of chronic coinfection
by Trypanosoma cruzi and HIV outside endemic areas. HIV
Clin Trials. 2011;12(6):287-98.

Peverengo LM, Peretti LE, Warszatska MB, Moscatelli G, Moroni
S, Gonzalez N, Berli CLA, Altcheh JM, Marcipar IS, Pujato
N. Novel IgM-based lateral flow assay for diagnosis of
congenital Chagas disease. Infect Dis (Lond). 2025:1-11.

page 15 of 18


http://www.cfsph.iastate.edu/

American Trypanosomiasis (Chagas Disease)

Peverengo LM, Rodeles LM, Maldonado C, Ballering G, Pujato
N, D'Amico I, Vicco MH, Garcia L, Jurado L, Altcheh J,
Marcipar I. Congenital chagas disease: Development and
assessment of a specific IgM capture-based assay for
diagnosis of transmission.Acta Trop. 2021;213:105738.

Pinto AY, Valente Vda C, Coura JR, Valente SA, Junqueira AC,
Santos LC, Ferreira AG Jr, de Macedo RC. Clinical follow-up
of responses to treatment with benznidazol in Amazon: a
cohort study of acute Chagas disease. PLoS One 2013;8
:e64450.

Pinto CM, Ocafia-Mayorga S, Tapia EE, Lobos SE, Zurita AP,
Aguirre-Villacis F, MacDonald A, Villacis AG, Lima L,
Teixeira MM, Grijalva MJ, Perkins SL. Bats, trypanosomes,
and triatomines in Ecuador: New insights into the diversity,
transmission, and origins of Trypanosoma cruzi and Chagas
disease. PL0S One. 2015;10(10):0139999.

Ponce-Revello C, Quiroga N, San Juan E, Correa JP, Botto-Mahan
C. Detection of Trypanosoma cruzi DNA in lizards: Using
non-lethal sampling techniques in a sylvatic species with
zoonotic reservoir potential in Chile. Vet Parasitol Reg Stud
Reports. 2024;55:101113.

Prata A. Clinical and epidemiological aspects of Chagas disease.
Lancet Infect Dis. 2001;1(2): 92-100.

Raghavan RK, Saunders AB, Goodin DG, Anderson GA, Harkin
KR. Geospatial risk factors of canine American
trypanosomiasis (Chagas disease) (42 cases: 2000-2012).
Vector Borne Zoonotic Dis. 2015;15(10):602-10.

Ramirez JD, Hernandez C, Montilla M, Zambrano P, Flérez AC,
Parra E, Cucunuba ZM. First report of human Trypanosoma
cruzi infection attributed to TcBat genotype. Zoonoses Public
Health 2014;61:477-9.

Ramos LG, de Souza KR, Jinior PAS, Camara CC, Castelo-
Branco FS, Boechat N, Carvalho SA. Tackling the challenges
of human Chagas disease: A comprehensive review of
treatment strategies in the chronic phase and emerging
therapeutic approaches.Acta Trop. 2024;256:107264.

Ramsey JM, Schofield CJ. Control of Chagas disease vectors.
Salud Publica Mex. 2003;45(2):123-8.

Reifler K, Campbell JI, Barnett ED, Bourque DL, Hamer DH,
Samra H, Camelo I. Diagnosing Chagas in pregnancy and
childhood: What's old and new. Clin Lab Med. 2025;45(1):73-
86.

Reis FC, Minuzzi-Souza TTC, Neiva M, Timb6 RV, de Morais
10B, de Lima TM, Hecht M, Nitz N, Gurgel-Goncalves R.
Trypanosomatid infections in captive wild mammals and
potential vectors at the Brasilia Zoo, Federal District, Brazil.
Vet Med Sci. 2020;6(2):248-56.

Reisenman CE, Gregory T, Guerenstein PG, Hildebrand JG.
Feeding and defecation behavior of Triatoma rubida (Uhler,
1894) (Hemiptera: Reduviidae) under laboratory conditions,
and its potential role as a vector of Chagas disease in Arizona,
USA. Am J Trop Med Hyg. 2011;85(4):648-56.

Reisenman CE, Lawrence G, Guerenstein PG, Gregory T, Dotson
E, Hildebrand JG. Infection of kissing bugs with Trypanosoma
cruzi, Tucson, Arizona, USA. Emerg Infect Dis.
2010;16(3):400-5.

Ribeiro M, Nitz N, Santana C, Moraes A, Hagstrom L, Andrade
R, Rios A, Sousa A, Dallago B, Gurgel-Gongalves R, Hecht
M. Sexual transmission of Trypanosoma cruzi in murine
model. Exp Parasitol. 2016;162:1-6.

www.cfsph.iastate.edu

© 2005-2025

Ribeiro-Jr G, Aradjo RF, Carvalho CMM, Cunha GM, Lanza FC,
Miranda DLP, Sousa OMF, Santos CGSD, Fonseca EOL,
Santos RFD, Reis RB, Gurgel-Gongalves R, Reis MG.
Triatomine fauna in the state of Bahia, Brazil: What changed
after 40 years of the vector-control program? Rev Soc Bras
Med Trop. 2022;55:e07322021.

Ribeiro V, Dias N, Paiva T, Hagstrom-Bex L, Nitz N, Pratesi R,
Hecht M. Current trends in the pharmacological management
of Chagas disease. Int J Parasitol Drugs Drug Resist.
2020;12:7-17.

Rios A, Ribeiro M, Sousa A, Pimentel F, Hagstrom L, Andrade R,
Alves RM, Rosa AC, Teixeira AR, Nitz N, Hecht MM. Can
sexual transmission support the enzootic cycle of
Trypanosoma cruzi? Mem Inst Oswaldo Cruz. 2018;113(1):3-
8.

Robertson LJ, Devleesschauwer B, Alarcon de Noya B, Noya
Gonzalez O, Torgerson PR. Trypanosoma cruzi: Time for
international recognition as a foodborne parasite. PLoS Negl
Trop Dis. 2016;10(6):e0004656.

Rocha FL, Roque AL, de Lima JS, Cheida CC, Lemos FG, de
Azevedo FC, Arrais RC, Bilac D, Herrera HM, Mourdo G,
Jansen AM. Trypanosoma cruzi infection in neotropical wild
carnivores (Mammalia: Carnivora): at the top of the T. cruzi
transmission chain. PLoS One. 2013;8(7):e67463.

Rodrigues ES, Santos GQ, da Silva MV, Barros JHS, Bernardo
AR, Diniz RL, Rubim NM, Roque ALR, Jansen AM, Silva
ED, Xavier SCC. Chagas immunochromatographic rapid test
in the serological diagnosis of Trypanosoma cruzi infection in
wild and domestic canids. Front Cell Infect Microbiol.
2022;12:835383.

Rodriguez F, Luna BS, Calderon O, Manriquez-Roman C,
Amezcua-Winter K, Cedillo J, Garcia-Vazquez R, Tejeda IA,
Romero A, Waldrup K, Watts DM, Khatchikian C,
Maldonado RA. Surveillance of Trypanosoma cruzi infection
in triatomine vectors, feral dogs and cats, and wild animals in
and around EIl Paso county, Texas, and New Mexico. PL0S
Negl Trop Dis. 2021;15(2):e0009147.

Rodriguez-Morales O, Ballinas-Verdugo MA, Alejandre-Aguilar
R, Reyes PA, Arce-Fonseca M. Trypanosoma cruzi connatal
transmission in dogs with Chagas disease: experimental case
report. VVector Borne Zoonotic Dis. 2011;11(10):1365-70.

Romero J, Velasco A, Pisani CF, Alviz I, Briceno D, Diaz JC,
Della Rocca DG, Natale A, de Lourdes Higuchi M,
Scanavacca M, Di Biase L. Advanced therapies for ventricular
arrhythmias in patients with chagasic cardiomyopathy: JACC
State-of-the-Art Review. J Am Coll Cardiol. 2021;77(9):1225-
42.

Rosypal AC, Hill R, Lewis S, Braxton K, Zajac AM, Lindsay DS.
Toxoplasma gondii and Trypanosoma cruzi antibodies in dogs
from Virginia. Zoonoses Public Health. 2010;57(7-8):e76-80.

Rosypal AC, Smith T, Alexander A, Weaver M, Stewart R,
Houston A, Gerhold R, Van Why K, Dubey JP. Serologic
survey of antibodies to Trypanosoma cruzi in coyotes and red
foxes from Pennsylvania and Tennessee. J Zoo Wildl Med.
2014;45(4):991-3.

Rosypal AC, Tripp S, Kinlaw C, Sharma RN, Stone D, Dubey JP.
Seroprevalence of canine leishmaniasis and American
trypanosomiasis in dogs from Grenada, West Indies. J
Parasitol. 2010;96:228-9.

page 16 of 18


http://www.cfsph.iastate.edu/

American Trypanosomiasis (Chagas Disease)

Rowland ME, Maloney J, Cohen S, Yabsley MJ, Huang J, Kranz
M, Green A, Dunn JR, Carpenter LR, Jones TF, Moncayo AC.
Factors associated with Trypanosoma cruzi exposure among
domestic canines in Tennessee. J Parasitol. 2010;96(3):547-
51.

Ryckman R. Lizards: a laboratory host for Triatominae and
Trypanosoma cruzi Chagas (Hemiptera: Reduviidae)
(Protomonadida: Trypanosomidae). Trans Am Microsc Soc.
1954,73:215-8.

Sabino EC, Nunes MCP, Blum J, Molina I, Ribeiro ALP. Cardiac
involvement in Chagas disease and African trypanosomiasis.
Nat Rev Cardiol. 2024;21(12):865-79.

Salazar R, Castillo-Neyra R, Tustin AW, Borrini-Mayori K,
Naquira C, Levy MZ. Bed bugs (Cimex lectularius) as vectors
of Trypanosoma cruzi. Am J Trop Med Hyg. 2015;92(2):331-
5.

Sangenis LH, Nielebock MA, Santos CD, Silva MC, Bento GM.
Chagas disease transmission by consumption of game meat:
systematic review. Rev Bras Epidemiol. 2016;19(4):803-11.

Santana Nogueira S, Cardoso Santos E, Oliveira Silva R, Vilela
Goncalves R, Lima GDA, Dias Novaes R. Monotherapy and
combination chemotherapy for Chagas disease treatment: a
systematic review of clinical efficacy and safety based on
randomized controlled trials. Parasitology.
2022;149(13):1679-94.

Santos FM, Lima WG, Gravel AS, Martins TA, Talvani A, Torres
RM, Bahia MT. Cardiomyopathy prognosis after benznidazole
treatment in chronic canine Chagas' disease. J Antimicrob
Chemother. 2012;67(8):1987-95.

Schijman AG. Molecular diagnosis of Trypanosoma cruzi. Acta
Trop. 2018;184:59-66.

Schijman AG, Alonso-Padilla J, Longhi SA, Picado A.
Parasitological, serological and molecular diagnosis of acute
and chronic Chagas disease: from field to laboratory. Mem
Inst Oswaldo Cruz. 2022;117:€200444.

Shadomy SV, Waring SC, Martins-Filho OA, Oliveira RC,
Chappell CL. Combined use of enzyme-linked immunosorbent
assay and flow cytometry to detect antibodies to Trypanosoma
cruzi in domestic canines in Texas. Clin Diagn Lab Immunol.
2004;11(2):313-9.

Shelton WJ, Gonzalez JM. Outcomes of patients in Chagas disease
of the central nervous system: a systematic review.
Parasitology. 2024;151(1):15-23.

Shender LA, Lewis MD, Rejmanek D, Mazet JA. Molecular
diversity of Trypanosoma cruzi detected in the vector
Triatoma protracta from California, USA. PLoS Negl Trop
Dis. 2016;10(1):e0004291.

Shender L, Niemela M, Conrad P, Goldstein T, Mazet J. Habitat
management to reduce human exposure to Trypanosoma cruzi
and western conenose bugs (Triatoma protracta). Ecohealth.
2016;13(3):525-34.

Shikanai-Yasuda MA, Carvalho NB. Oral transmission of Chagas
disease. Clin Infect Dis. 2012;54(6):845-52.

Simoes-Neto EA, Santos DWCL, Bomfim MRQ, Costa JML,
Simdes AF, Vasconcelos LD, Sodré DC, Costa ACM, Dumont
SVR, de Oliveira de Melo B, de Azevedo CMPES. Oral
Chagas disease outbreak by bacaba juice ingestion: A century
after Carlos Chagas' discovery, the disease is still hard to
manage. PLoS Negl Trop Dis. 2024;18(9):e0012225.

www.cfsph.iastate.edu

© 2005-2025

Simén M, lborra MA, Carrilero B, Romay-Barja M, Vazquez C,
Gil-Gallardo LJ, Segovia M. The clinical and parasitologic
follow-up of Trypanosoma cruzi-infected children in a
nonendemic country. Pediatr Infect Dis J. 2020;39(6):494-9.

Stoner CH, Saunders AB. Cardiac manifestations of
Trypanosoma cruzi infection in a domestic dog. CASE (Phila).
2020;4(5):410-4.

Strasen J, Williams T, Ertl G, Zoller T, Stich A, Ritter O.
Epidemiology of Chagas disease in Europe: many
calculations, little knowledge. Clin Res Cardiol.
2014;103(1):1-10.

Suéarez DC, Rey AP, Orduz ML, Prada RL, Tarazona Z. [Survival
of Trypanosoma cruzi in experimentally contaminated drinks].
Biomedica. 2012;32(1):134-8.

Suasnabar S, Olivera LV, Arias E, Bizai ML, Bottasso O, Arias E,
Fabbro D. Trypanocidal therapy among children infected by
Trypanosoma cruzi. Serological and electrocardiographic
changes over a mean twenty-five-years follow-up period. Acta
Trop. 2021;222:106050.

Suzuki AF, de Souza ER, Spadella MA, Chagas EFB, Hataka A,
Martins LPA. Oral infection and survival of Trypanosoma
cruzi in sugarcane juice conditioned at different temperatures.
Acta Parasitol. 2024;69(1):251-9.

Tabares-Medina J, Garcia-Blandon K, Garcia-Montoya GM, Soto-
Calderon ID. Redefining infections with trypanosomatids in
neotropical primates: Case study of the white-footed tamarin
(Oedipomidas leucopus). Int J Parasitol Parasites Wildl.
2024;25:101021.

Tanowitz HB, Kirchhoff LV, Simon D, Morris SA, Weiss LM,
Wittner M. Chagas’ disease. Clin Microbiol Rev.
1992;5(4):400-19.

Tarleton RL. Parasite persistence in the aetiology of Chagas
disease. Int J Parasitol. 2001;31(5-6): 550-4.

Tenney TD, Curtis-Robles R, Snowden KF, Hamer SA. Shelter
dogs as sentinels for Trypanosoma cruzi transmission across
Texas. Emerg Infect Dis. 2014;20(8):1323-6.

Terriquez J, Klotz SA, Meister E, Klotz J, Schmidt J. Repellency
of DEET, picaridin, and three essential oils to Triatoma rubida
(Hemiptera: Reduviidae: Triatominae) J Med Entomol.
2013;50:664-7.

Thompson JM, Habrun CA, Scully CM, Sasaki E, Bauer RW,
Jania R, Baker RE, Chapman AM, Majeau A, Pronovost H,
Dumonteil E, Herrera CP. Locally transmitted Trypanosoma
cruzi in a domestic llama (Lama glama) in a rural area of
greater New Orleans, Louisiana, USA. Vector Borne Zoonotic
Dis. 2021;21(10):762-8.

Torhorst CW, White ZS, Bhosale CR, Beatty NL, Wisely SM.
Identification of the parasite, Trypanosoma cruzi, in multiple
tissues of epidemiological significance in the Virginia
opossum (Didelphis virginiana): Implications for
environmental and vertical transmission routes. PLoS Negl
Trop Dis. 2022;16(12):0010974.

Torres V, Contreras V, Gutiérrez B, San Francisco J, Catalan A,
Vega JL, Moon KM, Foster LJ, de Almeida RF, Kalergis AM,
Gonzélez J. Oral infectivity through carnivorism in murine
model of Trypanosoma cruzi infection. Front Cell Infect
Microbiol. 2024;14:1297099.

page 17 of 18


http://www.cfsph.iastate.edu/

American Trypanosomiasis (Chagas Disease)

Valdés-Soto M, Burgdorf-Moisuk A, Raines J, Connolly M, Allen
KE, Lineberry MW, Garner MM. Trypanosoma cruzi
infection in three slender-tailed meerkats (Suricata suricatta).
J Zoo Wildl Med. 2023;54(2):394-400.

Valente SA, da Costa Valente V, das Neves Pinto AY, de Jesus
Barbosa César M, dos Santos MP, Miranda CO, Cuervo P,
Fernandes O. Analysis of an acute Chagas disease outbreak in
the Brazilian Amazon: human cases, triatomines, reservoir
mammals and parasites. Trans R Soc Trop Med Hyg.
2009;103(3):291-7.

Vela A, Coral-Almeida M, Sereno D, Costales JA, Barnabé C,
Breniére SF. In vitro susceptibility of Trypanosoma cruzi
discrete typing units (DTUs) to benznidazole: A systematic
review and meta-analysis. PLoS Negl Trop Dis.
2021;15(3):e0009269.

Venegas-Pérez B, Martinez-Pueyo A, Torres-Gaona GA, Herranz-
Barcenas A. [Multiple mononeuritis and polyneuropathy in
Chagas disease]. Rev Neurol. 2012;54(11):701-2.

Vieira JL, Tavora FRF, Sobral MGV, Vasconcelos GG, Almeida
GPL, Fernandes JR, da Escéssia Marinho LL, de Mendonca
Trompieri DF, De Souza Neto JD, Mejia JAC. Chagas
cardiomyopathy in Latin America review. Curr Cardiol Rep.
2019;21(2):8.

Villena FE, Gomez-Puerta LA(2), Jhonston EJ, Del Alcazar OM,
Maguifia JL, Albujar C, Laguna-Torres VA, Recuenco SE,
Ballard SB, Ampuero JS. First report of Trypanosoma cruzi
infection in salivary gland of bats from the Peruvian Amazon.
Am J Trop Med Hyg. 2018;99(3):723-8.

Viotti R, Alarcdn de Noya B, Araujo-Jorge T, Grijalva MJ, Guhl
F, Lépez MC, Ramsey JM, Ribeiro I, Schijman AG, Sosa-
Estani S, Torrico F, Gascon J; Latin American Network for
Chagas Disease, NHEPACHA. Towards a paradigm shift in
the treatment of chronic Chagas disease. Antimicrob Agents
Chemother. 2014;58(2):635-9.

Viotti R, Vigliano C, Lococo B, Bertocchi G, Petti M, Alvarez
MG, Postan M, ArmentiA. Long-term cardiac outcomes of
treating chronic Chagas disease with benznidazole versus no
treatment: a nonrandomized trial. Ann Intern Med.
2006;144:724-34.

Yabsley MJ, Noblet GP. Seroprevalence of Trypanosoma cruzi in
raccoons from South Carolina and Georgia. J Wildl Dis.
2002;38(1):75-83.

Yauri V, Castro-Sesquen YE, Verastegui M, Angulo N, Recuenco
F, Cabello I, Malaga E, Bern C, Gavidia CM, Gilman RH.
Domestic pig (Sus scrofa) as an animal model for
experimental Trypanosoma cruzi infection. Am J Trop Med
Hyg. 2016;94(5):1020-7.

Wisnivesky-Colli C, Gurtler RE, Solarz ND, Lauricella MA,
Segura EL, Epidemiological role of humans, dogs and cats in
the transmission of Trypanosoma cruzi in a central area of
Argentina. Rev Inst Med Trop Sao Paulo. 1985;27:346-53.

Woods JP, Decker LS, Meinkoth J, Steurer S. Lymph node
aspirate from a 4-month-old mastiff with weight loss,
lymphadenopathy, and pyrexia. Vet Clin Pathol. 2000; 29:
137-9.

Zecca IB, Hodo CL, Slack S, Auckland L, Hamer SA.
Trypanosoma cruzi infections and associated pathology in
urban-dwelling Virginia opossums (Didelphis virginiana). Int
J Parasitol Parasites Wildl. 2020;11:287-93.

www.cfsph.iastate.edu

© 2005-2025

Zecca IB, Hodo CL, Slack S, Auckland L, Rodgers S, Killets KC,
Saunders AB, Hamer SA. Prevalence of Trypanosoma cruzi
infection and associated histologic findings in domestic cats
(Felis catus). Vet Parasitol. 2020;278:109014.

Zecca IB, Hodo CL,Swarts HM, DeMaar TW, Snowden KF,
Prestridge HL, Light JE, Hamer SA. Trypanosoma cruzi and
incidental Sarcocystis spp. in endangered ocelots (Leopardus
pardalis) of South Texas, USA. J Wildl Dis. 2021;57(3):667-
71.

Zelachowski KA, Collins S, Henderson M, Auckland LD, Lim S,
Jeffery ND, Hamer SA, Saunders AB. Electrocardiographic
abnormalities are associated with seropositive Trypanosoma
cruzi infection status using a simplified cardiac diagnostic
evaluation in dogs. J Am Vet Med Assoc. 2024;263(2):217-
26.

Zeleddén R. Dias JCP, Brilla-Salazar A, Marcondes de Rezende J,
Vargas LG, Urbina A. Does a spontaneous cure for Chagas’
disease exist? Rev Soc Bras Med Trop. 1988;21:15-20.

Zingales B, Bartholomeu DC. Trypanosoma cruzi genetic
diversity: impact on transmission cycles and Chagas disease.
Mem Inst Oswaldo Cruz. 2022;117:¢210193.

Zingales B, Macedo AM.Fifteen Years after the definition of
Trypanosoma cruzi DTUs: What have we learned? Life
(Basel). 2023;13(12):2339.

Zingales B, Miles MA, Campbell DA, Tibayrenc M, Macedo AM,
Teixeira MM, Schijman AG, Llewellyn MS, Lages-Silva E,
Machado CR, Andrade SG, Sturm NR. The revised
Trypanosoma cruzi subspecific nomenclature: rationale,
epidemiological relevance and research applications. Infect
Genet Evol. 2012;12(2):240-53.

Zuma AA, de Souza W. Chagas disease chemotherapy: What do
we know so far? Curr Pharm Des. 2021;27(38):3963-95.

*Link defunct

page 18 of 18


http://www.cfsph.iastate.edu/

