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Prevalence of Chagas Disease in South Texas dogs—A descriptive study of the
presence of Trypanosoma cruzi in dogs visiting veterinary clinics in the region
surrounding San Antonio, Texas.
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Abstract

Background

Chagas disease is one of 19 Neglected Tropical Disease that affects both humans and dogs. Currently there
is little data on the frequency of Trypanosoma cruzi infection in dogs in the United States. We aimed to fill
the knowledge gap by conducting a study of the prevalence of Trypanosoma cruzi infection in dogs, with
no indications for infection, visiting 4 veterinary clinics in the San Antonio region.

Methodology/Principal Findings

We sampled 176 dogs from four veterinary clinics around San Antonio, Texas from September 2015 to
December 2015. Dogs were sequentially numbered each testing day from 1to 20 by visit, a number randomly
selected, and the corresponding dog was tested for the presence of T. cruzi antibodies. Blood was drawn

from selected dogs and tested using the Chembios STAT-PAK Assay and an indirect fluorescent antibody(IFA).
Only dogs testing positive for T. cruzi antibodies on both the Chembios STAT-PAK Assay and IFA test were
counted as positives. Of the 176 dogs tested, 23, or 13.1% tested positive for the presence of T. cruzi antibodies,
using both tests.

Conclusions/Significance
This study adds much needed data to the limited available data on the frequency of T. cruzi infection in
non-symptomatic dogs in the United States.

Author Summary

We conducted a study to detect the prevalence of Trypanosoma cruzi infection in dogs in South-Central
Texas. This study included dogs visiting four veterinary clinics between September 2015 and December 2015
in the regions surrounding San Antonio, Texas. We sampled a total of 176 dogs during this time and tested
each for the presence of Trypanosoma cruzi antibodies. Of the dogs sampled, 23 were found to be infected,
giving us a prevalence of Trypanosoma cruzi infection of 13.1% in otherwise healthy dogs. This study adds to
the knowledge on the prevalence of Trypanosoma cruzi infection in asymptomatic and low-risk dogs in the
South-Central Texas.
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Introduction

Chagas disease is one of 19 Neglected Tropical Disease (NTD), and affects roughly 8 million people world-
wide (1, 2). Caused by infection with the protozoa Trypanosoma cruzi, Chagas disease is a vector-borne illness
spread primarily by the Triatomine bug, or “Kissing bug”. The Triatomine serves as the vector for spreading T.
cruzi in canines. Infection occurs when a Triatomine bites a dog and then defecates at the site of the bite.
The T. cruzi then enter into the body through abrasions in the skin caused by scratching at the site of the bite,
or rubbing into mucosal surfaces. Additionally, the fecal-oral route is common for dogs, this can happen in
many ways: the dog can ingest infected Triatomine bugs, ingest food contaminated with infected feces, ingest
feces when licking their coat clean, or eating non-Triatomine bugs that have fed on Triatomine feces (3).
Finally, T. cruzi can be spread with the consumption of infected Triatomines or contaminated food,
congenitally, or with transfusion of infected blood (4, 5). Dogs exhibit stages of Chagas Disease similar to
humans: acute, intermediate, and chronic.

The acute stage of disease in dogs generally lasts from one to two weeks and is often presents as lethargy,
and swelling of the liver, spleen, and lymph nodes (6, 7). However, the acute stage can also result in sudden
cardiac failure and death. This appears to happen most frequently in puppies, or dogs less than one year of
age (8). Typically, the less severe symptoms resolve and the animal moves into the intermediate stage,
characterized by seropositive T. cruzi results but with no sign of clinical symptoms (7). The intermediate
stage continues till the disease progresses to the chronic stage of disease.

The chronic stage of the disease in canines is characterized by enlargement of the heart, myocarditis and
subsequent necrosis and inflammation. Often these symptoms are simply misdiagnosed as standard
heart-failure related to the age of the dog(7). However, it is important to note that many dogs my never
progress to the chronic stage of disease (4, 6).

Currently there is no standard treatment for T. cruzi infection in dogs. A recent study has looked at the effica-
cy of benznidazole in the treatment of dogs at the chronic stage of disease (9). This study found that among
dogs seropositive for T. cruzi infection, a course of benznidazole was able to reduce the proportion of dogs
with detectable T. cruzi infection to 18%, after 30 days after treatment. However, the parasite load gradually
increased over the following year. The study also found that there were no long term decreases in cardiac
symptoms (9). Another study found that vaccination with Trypanosoma rangeli conferred protection against
T. cruzi infection for up to 3 years when left in their natural habitat (10). This early trial provides the possibility
of a vaccine against Chagas Disease for dogs in the future. Currently there is work being done in the testing
of a drug that could be approved for the treatment of T. cruzi infection in dogs.

In Texas, the evidence points to dogs being the primary host and reservoir for T. cruzi in the maintenance of
the parasites peridomestic cycle (8, 11). Further, it has been shown the presence of dogs increased the odds
of human and bug infection in domestic areas (3). Also, cases of dog infection preceded infection in humans
in areas that had been previously treated for Triatomines then over time became re-infected (3, 12). Another
study found that dogs acted as sentinels to the re-infestation of Triatomines carrying T. cruzi, before human
infection showed the area to be re-infested (13).
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This evidence points towards dogs being potential sentinels of T. cruzi infection in humans. Shelter dogs, a
population thought to be at higher risk of exposure to the vector in Texas, were found to have an average
seroprevalence of T. cruzi of 8.8%, but are less likely to share the environment of humans, (5). However, owned
dogs do share environments with humans, and could prove to be useful sentinels of human T. cruzi infection.
This study aimed to determine the seroprevalence of T. cruzi in asymptomatic, owned dogs thought to have
lower risk factors for infection.

Methods

Between the months of September 2015 and December 2015, we recruited canines from four veterinary
clinics around San Antonio (*insert the names of the clinics here*). Each testing day a number was randomly
selected between 1and 20. As dogs were brought to the clinics, they were numbered 1 through 20 based on
the order the veterinarian saw each dog that day. Dogs whose number was selected were then eligible to be
included in the study. Eligible dogs had to meet the following inclusion criteria: the dog had to have never
tested positive for T. cruzi prior to selection, none of the dog’s pack mates could have tested positive for T.
cruzi prior to selection, the dog could not be presenting at the clinic for cardiac or respirator symptomes,

and the dog had to have no history of travel outside of Texas. (*how was this verified*)

Selected dogs meeting the inclusion criteria then had blood samples taken and tested for T. cruzi antibodies
using two methods, Chembios STAT-PAK Assay and indirect fluorescent antibody test (IFA). All testing was
performed by (*include names of labs used here®).

In order to be categorized as positive, a dog had to test positive for T. cruzi antibodies on both the Chembios
STAT-PAK Assay and the IFA.

Results

Between September 2015 and December 2015, 176 dogs were included in the study. Dogs tested included a
wide range of purebreds and mixed breeds, and ranged in age from puppies to adult dogs (*do we have the
youngest and oldest dog age?*). All 176 were tested using both the Chembios STAT-PAK and IFA for T. cruzi
antibodies. 23 dogs were found to be positive for presence T. cruzi antibodies with both serologic tests.

The seroprevalence of dogs in our study was 13.1%.

Discussion

This study is the first study aimed at determining the distribution of T. cruzi infection in asymptomatic, lower
risk, client-owned dogs in Texas. Other studies have looked at the seroprevalence of T. cruzi in shelter dogs,
and among dogs with possible indications for T. cruzi infection (5, 8). However, no studies have specifically
targeted client-owned dogs with no indications for T. cruzi infection, until now. We found a seroprevalence of
T. cruzi infection higher (12.1%) than that of shelter dogs in Texas (8.8%), a population thought to be at a higher
exposure risk of the vector than client-owned dogs (5). As to be expected, our prevalence was lower than dogs
with an indication for T. cruzi testing (20.3%) (8).

The strength of this study comes from its random selection of subjects for testing and its multiple locations
to diversify the clientele visiting the clinics. Further, the inclusion criteria attempted to be comprehensive
in selecting only subjects with no indications for T. cruzi infection. Despite the strengths, our study is not
without limitations.
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The greatest limitation of our study was the size of the sample used. With our relatively small sample, it is
unlikely we captured sample representative of the entire population of client-owned dogs in the San Antonio
area. Also, there was a chance for misclassification of dogs and their inclusion eligibility, as the method for
determining eligibility was highly dependent of client recall and knowledge of their dog’s status.

There is increasing evidence for dogs being sentinels of human Trypanosoma cruzi infection, even in areas
though to be free of the disease (3, 14). This study looked at dogs sharing environments with human, and
the most likely candidates for sentinel canines. The finding of this study that 13.1% of otherwise healthy,
client-owned dogs have positive T. cruzi infection, combined with previous studies looking at different Texas
dog populations gives needed data for the determination of dogs as sentinels for human disease in Texas.

Future studies would improve upon this study by including larger sample sizes and more clinics to ensure a
sample representative of the entire population. Also, those studies would benefit from collecting a wide range
of demographic and geographic data for each subject for a more complete analysis. Finally, a study directly
testing the role of dogs as sentinels for human disease in Texas would provide the much-needed information
regarding the prediction of human disease.
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