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Abstract

Purpose of Review This review seeks to identify factors contributing to the changing epidemiology of Chagas disease in
the United States of America (US). By showcasing screening programs for Chagas disease that currently exist in endemic
and non-endemic settings, we make recommendations for expanding access to Chagas disease diagnosis and care in the US.
Recent Findings Several factors including but not limited to increasing migration, climate change, rapid population growth,
growing urbanization, changing transportation patterns, and rising poverty are thought to contribute to changes in the epi-
demiology of Chagas disease in the US. Outlined are some examples of successful screening programs for Chagas disease
in other countries as well as in some areas of the US, notably those which focus on screening high-risk populations and are
linked to affordable and effective treatment options.

Summary Given concerns that Chagas disease prevalence and even risk of transmission may be increasing in the US, there
is a need for improving detection and treatment of the disease. There are many successful screening programs in place that
can be replicated and/or expanded upon in the US. Specifically, we propose integrating Chagas disease into relevant clinical
guidelines, particularly in cardiology and obstetrics/gynecology, and using advocacy as a tool to raise awareness of Chagas
disease.

Keywords Chagas disease - Trypanosoma cruzi - Neglected tropical diseases - Zoonotic diseases - Infectious disease
screening and detection - United States of America

Introduction

Chagas disease is a neglected tropical disease that affects
approximately 6—7 million people globally [1]. Caused by
the parasite Trypanosoma cruzi, infection is predominantly
spread through contact with 7. cruzi-infected triatomine
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bugs, sometimes referred to as “kissing bugs.” These bugs
are endemic throughout most tropical and sub-tropical
regions of the Americas, although they also range into some
temperate areas. While historically the majority of infec-
tions occurred in rural areas of Mexico, Central America,
and South America, there are increasing accounts of peri-
urban and urban transmission [2]. Infection can also occur
transplacentally, through contaminated blood transfusions
and organ transplants, as well as via consumption of food or
drink contaminated with 7. cruzi [3, 4].

Although the United States (US) is not generally con-
sidered to be Chagas disease endemic, vector-borne trans-
mission of the disease occurs sporadically, and reviews of
published case reports suggest that perhaps autochthonous
transmission may be more common than previously thought
[5-7]. Triatomine bugs have been detected in more than
half of the continuous lower 48 states of the US, with larger
populations and higher species diversity in the southern-
most states [8]. Enzootic T. cruzi transmission occurs fre-
quently in the southern US, with recent studies observing
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high incidence rates of new infections among kennel-housed
domestic dogs [9¢]. Other domestic, peri-domestic, and wild
animal species, including rats, raccoons, opossums, and coy-
otes, have also been identified as infected with 7. cruzi in
the US [10].

Currently, the epidemiology of Chagas disease in the US
may be changing due to factors such as continuous immigra-
tion and expanded familial ties between the US and endemic
regions of Latin America; an increase in the number of peo-
ple moving to southern regions in the US, meaning more
encroachment on triatomine habitat and increased human-
triatomine contact; and climate change, which could expand
the habitat range of triatomine vectors. There is a need to
improve screening for and detection of new as well as exist-
ing cases of Chagas disease, in order to address the health
needs of affected populations, to monitor these potential
changes in Chagas epidemiology, and establish suitable risk
mitigation measures. In this review, we aim to (i) describe
current and predicted patterns of Chagas disease epidemiol-
ogy and risk in the US; (ii) present examples of how screen-
ing and treatment programs have been established in other
endemic and non-endemic countries; and (iii) review cur-
rent initiatives, challenges, and opportunities for expanding
access to Chagas disease diagnosis and care across different
US settings.

Dynamics of Epidemiology and Distribution
of Chagas Disease in the US

Estimates suggest that the majority of 7. cruzi-infected
individuals in the US are immigrants from other Chagas-
endemic regions of Latin America [11]. As Latin American
migration to the US has increased over the past two decades,
it is suggested that so have the number of imported Chagas
disease cases, especially in southern states [12, 13, 14e].
An assessment on the prevalence of Chagas disease based
on combining demographic information from the American
Community Survey with Chagas disease prevalence esti-
mates from different Latin American countries suggested
that currently there are at least 300,000 people with the dis-
ease in the US [15e¢]. It is important to note that these data
likely underestimate the true number of individuals in the
US living with Chagas disease, since the number of undocu-
mented immigrants from endemic countries is unknown, and
only seven states list Chagas disease as a reportable or noti-
fiable condition to the US Centers for Disease Control and
Prevention (CDC) [16]. Analysis of T. cruzi seropositivity
in donated blood from 2007 to 2015 revealed no national-
level changes in rates, but did suggest presence of five likely
autochthonous infections [17]. However, estimates from
screening of donated blood are likely to underestimate Cha-
gas disease prevalence, especially in migrant groups [18].

@ Springer

Another factor that may be impacting Chagas disease
epidemiology and distribution in the US, and will likely
have a more profound future effect, is climate change [19e].
Climate change has been shown to have an effect on Cha-
gas disease exposure risk across a number of variables,
including via changes to precipitation, temperature, and
relative humidity. These factors influence the life cycles of
triatomine vector species, leading to changes in range, dis-
tribution, and behavior that can affect the risk of Chagas
disease transmission [20]. A systematic review of projected
climate change impacts on Chagas disease in the Ameri-
cas concluded that distributions of most epidemiologically
important triatomine species in Central and South America
will decrease in geographical extent, potentially lowering
the risk of Chagas disease in these areas [19¢]. Conversely,
range expansions are anticipated to occur in Mexico and
parts of the US, most notably with new suitable habitats for
triatomine persistence extending northwards in the US [21].
To this end, changing climatic patterns may reduce the risk
of imported cases of Chagas disease, while increasing the
threat from autochthonous infection.

In addition to human migration and climate change, other
factors related to modernization and globalization are known
to contribute to the risk of emergence and re-emergence of
neglected diseases such as Chagas disease in the US. This
includes rapid population growth; growing urbanization;
changing transportation patterns; and the overall rise in pov-
erty in numerous areas throughout the country [20]. These
factors may also influence the availability, distribution, and
population sizes of non-human Chagas disease hosts, includ-
ing opossums, raccoons, coyotes, and other mammalian
species that are particularly or increasingly well-adapted to
human-mediated environments [12]. Dogs, and potentially
all canid species, moreover can experience morbidity from
infection with 7. cruzi, thus demonstrating the potential
veterinary impact of changing Chagas disease epidemiol-
ogy within the US [22]. The interplay between all of these
factors may contribute to increased prevalence of Chagas
disease in the US, especially among specific populations.

Surveillance Efforts for Chagas Disease
in Other Countries

Overview of Screening Programs Abroad

Chagas disease screening programs are an effective way to
assess prevalence as well as diagnose and administer treat-
ment to those who need it. Increasing numbers of studies,
especially in non-endemic countries, have identified Chagas
disease as a potential public health concern among migrants
from Latin America, but the importance of Chagas disease
as a health issue for intra-regional migration within Latin
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America has also been recognized [18, 23-25]. To this end,
there are numerous screening programs that exist for Cha-
gas disease abroad including but not limited to a neonatal
screening program in Guatemala [26]; screening for preg-
nant people from Latin America in Spain [27e]; screening
at the primary healthcare level for Bolivian immigrants in
Brazil [28]; efforts to combat Chagas disease in the UK [29,
30]; Argentina’s national program to detect and treat 7. cruzi
infected infants [31]; and improving access to testing for
Chagas disease in Colombia [32].

Here, we describe several of these screening programs
in further depth, as elements of these programs are rel-
evant to the US context. It is important to note that the US
and many other countries, but especially endemic settings
in Latin America, face some similar challenges in address-
ing Chagas disease. These include increasing awareness of
Chagas disease without increasing the stigma surround-
ing it; improving data collection to better understand the
burden of disease; preventing transplacental transmission
of the disease; and stopping the development of severe
cardiomyopathy [33].

Neonatal Chagas Disease Screening Program
in Guatemala

In a rural community in Guatemala, congenital screening was
done at the primary healthcare level to diagnose newborns and
infants with Chagas disease. First, 228 pregnant women attend-
ing a local health clinic were screened for 7. cruzi infection via
a rapid test. If a woman was found to be seropositive, her new-
born was given either a parasitic test (the preferred method) or
an antibody test if taken ten or more months after birth to allow
clearance of maternal antibodies from the neonate’s blood. The
parasitological test consisted of microscopic examination of the
infant’s blood and required only a lancet, slide, and microscope.
Because the parasitic load in an infected infant rises in the first
month after birth, the sensitivity of this test is between forty and
60%; however, the specificity is believed to be high enough that
an infant testing positive is treated for Chagas disease. Treatment
for infected mothers and their infants was given immediately
after diagnosis [26]. Eight of the 228 women (3.9%) were diag-
nosed with Chagas disease as a result of the program, and seven
of eight newborns born to seropositive mothers were then para-
sitologically screened for T. cruzi infection; no newborns were
found to be positive for T. cruzi [26]. This screening program
was both simple and low cost, and demonstrated that commu-
nity-based neonatal screening can be successfully implemented
in arural setting. The program was supplemented with training
for midwives integrated into existing midwife training sessions,
and this was important as it increased awareness of the disease
[26]. Given that Chagas disease remains endemic in Guatemala,
the program serves as an important example of effective com-
munity level screening that could be replicated in the US.

Prenatal Chagas Disease Screening in Spain

Spain has the second largest population of Latin American
immigrants in the world, behind only the US [27¢]. In 2005,
the country implemented a mandatory screening of blood
donors at risk for infection with 7. cruzi. The mandate tar-
geted donors born in endemic areas, donors whose mothers
were born in endemic areas, and individuals who received
blood transfusions in endemic areas [27¢]. Chagas disease
screening for all pregnant women from Latin America has
been mandated in Valencia and Catalonia, two autonomous
communities in Spain. Through the screening programs,
pregnant women and their newborns are able to get screened
for T. cruzi infection and, if needed, receive treatment. If the
mother is found to be infected with the parasite, screening
and treatment are extended to her other children who might
unknowingly also have the disease [34]. Data are limited on
the success of the mandatory screening programs of preg-
nant women in Valencia and Catalonia, but it is known that
during 2009 and 2010, 226 pregnant women in Valencia
were diagnosed with Chagas disease, and in 2011, 179 preg-
nant women in Catalonia were diagnosed with the disease
[35, 36]. Despite the successful detection of hundreds of
Chagas disease cases in this mandatory screening program,
systemic detection of transplacental Chagas disease is not
performed in the rest of the country [27e]. In a study of
congenital 7. cruzi transmission in 122 seropositive pregnant
women from endemic areas now living in Madrid, 2.75% of
infants were found to be infected with the parasite, illustrat-
ing the need to screening for Chagas disease among pregnant
women from endemic areas [37].

Preventive measures at the national level such as wide
scale screening have yet to be implemented in Spain or
elsewhere in Europe. As in most non-endemic regions,
health professionals in Europe generally lack experience
with detecting and managing Chagas disease among their
patients, so protocols addressing this disease have been slow
to develop. In addition, ensuring that the people and com-
munities at risk have sufficient access to screening programs
is difficult because few institutions offer this type of screen-
ing, most of which are located in major urban areas [38, 39].

Efforts to Combat Chagas Disease in the UK

Latin Americans are the second fastest growing migrant
population in London [29], and it is imperative that Cha-
gas disease diagnosis, prevention, and disease manage-
ment be addressed by the UK healthcare system [29].
To address this emerging challenge, in 1999, the UK
implemented systematic screening of at-risk blood and
organ donors to prevent the transmission of 7. cruzi
infection [29]. In 2010, Public Health England (PHE)
developed the Migrant Health Guide, which is a resource
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for healthcare professionals working with migrant popu-
lations. The guide is meant to raise awareness of Chagas
disease and other issues specifically affecting migrant
populations. Furthermore, the guide recommends that
high-risk women who are pregnant or are of child-bear-
ing age be offered serological testing for T. cruzi infec-
tion [29]. The majority of Latin Americans migrants liv-
ing in the UK reside in London, and between the years
of 2001 and 2014, 41 cases of T. cruzi infections were
detected in London [40, 41]. Nevertheless, physicians
and other medical health professionals continue to lack
awareness of Chagas disease, and routine screening of
at-risk women in the UK is not taking place to the extent
that it should be [27e].

The Chagas Hub is another initiative in the UK in order
to strengthen screening and treatment services for Chagas
disease in the country [30]. The initiative is a collaboration
between healthcare professionals, researchers, advocates,
and members of the Latin American community, and its
goals include improving clinical services such as creating
a dedicated Chagas clinic in the UK; conducting research
into the epidemiology and clinical manifestations of Cha-
gas disease in London; and raising awareness of Chagas
disease in Latin American communities through public
engagement activities [30].

Chagas Disease Screening Efforts in the US
Overview of Screening Programs in the US

No national screening program exists for Chagas disease
in the US, nor is there active surveillance for the disease
does. T. cruzi infections are most often detected through
blood donor screening, which was implemented at the
national level in 2007 [42]. Blood donor screening is
limited in its reach, and has diagnosed just 2435 of the
estimated 300,000 + infections within the country, as of
26 October 2019 [10, 16]. In addition, Chagas disease is
only notifiable in seven US states—Arizona, Arkansas,
Louisiana, Mississippi, Tennessee, Texas, and Utah—
with the state of Texas alone implementing active sur-
veillance of the disease [42]. Recently, Chagas disease
was also added as a reportable disease in Los Angeles
County [43].

There have been several efforts to screen for Chagas
disease in the US, including but not limited to a commu-
nity-based screening study in the Washington metropolitan
area; a Chagas disease screening program at the East Bos-
ton Neighborhood Health Center; and a community-based
screening program at the Center for Excellence for Chagas
Disease in Los Angeles.
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Community-Based Screening Study in Washington,
DC

From February 2016 to July of 2018, Castro and colleagues
[44] collected data on the seroprevalence of Chagas disease
in Washington, DC. This was done through a community-
based screening program of Latin American immigrants
over the age of 18 years living in Washington, DC, who
were born in a country where Chagas disease is endemic.
The authors found that a 7. cruzi seroprevalence of 3.8%
(N=1514). Results from this study found the highest T.
cruzi presence in persons from Bolivia, which has the high-
est national prevalence of Chagas disease in the world, and
that a history of having seen the vector in endemic areas was
a risk factor for infection [44].

Chagas Disease Screening Program in East Boston

At the East Boston Neighborhood Health Center (EBNHC)
from March 2017 to May 2020, Chagas disease screening
was integrated into the primary healthcare setting through
the Strong Hearts pilot project [45]. Specifically, this project
conducted screening for Chagas disease among patients who
were 50 years old or older and had lived in Mexico, Central
America, or South America for at least 6 months during
their lifetime. In total, the program tested 8142 patients for
T. cruzi infection, and found a prevalence of nearly 1% (76
positive individuals) [46].

Community-Based Screening at the Center
for Excellence for Chagas Disease in Los Angeles

The Center of Excellence for Chagas Disease (CECD) in Los
Angeles is currently the only center in the US that focuses on
the diagnosis and treatment of Chagas disease [47]. Between
April 2008 and May 2014, the CECD screened 4755 resi-
dents in LA county who were born in Latin America. Among
these individuals, 59 (1.24%) were found to have Chagas
disease. This was the largest Chagas disease screening ever
carried out in the US. Extrapolations from this study suggest
that more than 30,000 people in LA county could be infected
with T. cruzi, highlighting the importance of addressing this
issue and screening for Chagas disease in the US [48].

A follow-up study was conducted at the CECD to assess
the prevalence of Chagas disease among family members of
those who had previously been diagnosed with the disease.
In this study, 189 relatives of 86 existing patients identified
through either the community-based screening program or
referral were screened for Chagas disease. Participants var-
ied in age from newborns to adults, and nearly half of the
respondents were born in the US. Although the majority
of these respondents (73.0%) had a parent who was diag-
nosed with Chagas disease, others were siblings, spouses,
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or parents themselves. The overall prevalence rate of Chagas
disease among the close relatives who were screened in this
study was 7.4%, suggesting that having a family member
previously diagnosed with the disease increases a person’s
statistical likelihood of being infected already [49].

Both studies which took place at the CECD found coun-
try of origin to be a risk factor for T. cruzi infection. In the
community-based screening program, individuals from El
Salvador had the highest T. cruzi infection rate (3.45%), and
were 6.2 times more likely to have Chagas disease compared
to other Latin Americans from countries such as Mexico and
Guatemala [48]. Similarly, family members who were Sal-
vadoran also had the highest overall prevalence rate (16.4%)
among those who participated in the second study [49].

Results from the original study also confirmed that there
is a lack of Chagas disease awareness among those infected.
Using data from 2677 participants who completed a ques-
tionnaire on Chagas disease knowledge and awareness, it
was found that despite many being aware of the triatomine
bug vectors, they were not as familiar with the disease itself.
Specifically, 86% of the participants had not heard of Cha-
gas disease before, and of those who were familiar with the
disease, 81% thought it was not a serious disease. These
findings clearly illustrate the need to educate those at risk
of exposure about the disease, including the health risks of
Chagas disease if left untreated [50].

Recommendations for Improving Screening
for Chagas Disease in the US

Our review of the existing literature on Chagas disease epi-
demiology in the US combined with our research into suc-
cessful screening and control programs domestically and
abroad leads us to a number of recommendations for improv-
ing detection and treatment of Chagas disease in the US.

Integrate Chagas Disease into Relevant Clinical
Guidelines

Chagas disease awareness campaigns raising awareness
among patients as well as the medical and public health
communities could have profound impact [S1ee]. Chagas
disease remains neglected as a differential diagnostic, for
example in cardiac patients, even in the presence of other
risk factors, limiting opportunities for case detection and
treatment [52]. While efforts have been made to raise aware-
ness among patients and provide additional resources to
clinicians [53], information regarding risk factors, testing
procedures, and case management steps must be integrated
into relevant clinical guidelines. Such guidelines exist in
endemic countries and at a regional level but have not yet
been adapted and adopted by American medical professional

associations [54-56]. One barrier to uptake of such guide-
lines has historically been the lack of data on Chagas dis-
ease prevalence, as well as the overall rarity of the disease
at a population level. We argue that the growing literature
describing the occurrence of Chagas disease among numer-
ous populations in the US, as well as the characterization
of groups at elevated risk, overcomes this burden of proof
and squarely demonstrates the value in urgently updating
relevant medical guidelines to account for Chagas disease.

Cardiology and obstetrics/gynecology are two specialties
where updated guidelines would be particularly beneficial.
Chagas disease is a substantial contributor to heart disease
in Latin American immigrant populations living in the US,
and is also associated with poorer health outcomes in those
patients [57ee, 58]. Unfortunately, direct treatment suc-
cess in patients with advanced cardiac complications from
Chagas disease is limited, and the lack of Chagas-specific
randomized trials further reduces the availability of “gold
standard” data upon which to generate guidelines for patient
care. However, sufficient evidence does exist to suggest that
existing guidelines could at least be updated and clarified,
leading to earlier and more accurate detection, and poten-
tially providing opportunities for further research into case
management options.

Antenatal Screening

The recommendation of antenatal screening is echoed
repeatedly in most global health publications relating to
Chagas disease, and rightly so, treatment of congenital
Chagas disease within the first year of life has an over 90%
success rate. The effort-benefit tradeoff is simple and imple-
mentation is highly feasible. As such, screening of pregnant
women is a key opportunity to save lives, in both endemic
and non-endemic settings, as shown in examples from Gua-
temala and Spain. CDC already provides algorithms for the
evaluation of Chagas disease in pregnant women as well as
in infants [2].

Operational Research to Link Delivery
of Interrelated Services

The availability of interrelated interventions such as screen-
ing and treatment suggests the need for operational research
to better understand how to reach at-risk populations, and
the most efficient and effective methods of service delivery.
Despite being more prevalent than previously assumed, and
with likely expanding risk due to climate and demographic
change, Chagas disease diagnosis remains rare in the US.
To this end, to be cost-effective, interventions will need
to be strategic, targeted, and leverage existing healthcare
infrastructure. While studies in Spain have demonstrated
the cost-effectiveness of screening pregnant women [27¢],
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such calculations are more complicated in the US, with its
fragmented and heavily privatized healthcare system. Thus,
although some analyses show substantial potential cost—ben-
efit to maternal screening, for example, these estimates need
to be considered alongside other aspects of operational
research [59].

Advocacy

Advocacy, such as via the Hispanic Caucus in Congress and
allied state-level bodies, may also prove to be a powerful
tool in raising awareness and promoting uptake of available
interventions, particularly if fears around costs of seeking
care or documentation status can be assuaged [14e, 60, 61].
This type of political awareness-raising might also be benefi-
cial for encouraging more states to legislate Chagas disease
as reportable or notifiable to CDC, increasing the availability
of data on incidence and prevalence, and further facilitating
advocacy.

Increased Access to Diagnostic Testing

A key barrier often cited with respect to increasing advo-
cacy, as well scaling up screening and treatment programes,
relates to the difficulties of diagnosing T. cruzi infection.
Domestically, CDC’s Infectious Disease Laboratory pro-
vides free of cost confirmatory diagnosis if an initial screen-
ing test has already been performed [62]. The reliance on
a single national laboratory has the potential to create a
diagnostic bottleneck, as seen during the COVID-19 pan-
demic when the CDC stopped offering testing for many dis-
eases, including both serological and molecular diagnosis
of Chagas disease [63]. With the one laboratory offering
testing gone, there was no way to diagnose the disease in the
US for over a year, removing a critical resource for patient
diagnosis, especially for not-for-profit community screen-
ing and treatment initiatives focused on under- or uninsured
populations.

It is important to note that CDC’s involvement in diagnos-
tics was historically tied closely to patient case management.
Prior to 2018, a positive confirmation of Chagas disease
diagnosis from CDC was necessary to be able to obtain med-
ication to treat the disease. CDC worked closely with care
providers to manage treatment in affected patients. In 2017,
the Food and Drug Administration approved the use of ben-
znidazole for treatment of Chagas disease, and allowed com-
mercial access in 2018. While this appears to have increased
the number of individuals in the US who received treat-
ment for Chagas disease, the lack of institutional oversight
has raised concerns over improper or contraindicated use
of benznidazole [64]. On the other hand, the decoupling of
treatment from CDC laboratory confirmation provides a use-
ful opportunity for expansion of laboratory testing capacity,
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for example, via academic institutions that could serve both
as reference centers for diagnostics as well as private sector
companies contributing to research and development of new
diagnostic tools [65, 66].

Conclusions

Based on the current epidemiology of Chagas disease in
the US, as well as various factors likely to contribute to an
increased risk of disease domestically, the time has come to
take Chagas disease seriously in the US. There is substan-
tial evidence documenting its significance as a public health
challenge, with disproportionate impact in migrant commu-
nities, such that concerted national and state-level efforts
are warranted to increase advocacy, awareness, as well as
affordable and accessible opportunities for diagnosis and
treatment. Screening programs, particularly targeting women
of reproductive age as well as cardiac patients among higher-
risk groups, could prove to be particularly effective at iden-
tifying new cases and providing appropriate interventions,
as have been demonstrated in several other countries around
the world. We suggest that being considered as an endemic
country for Chagas disease might provide an important
catalyst for encouraging US leadership in future efforts to
develop, implement, and evaluate approaches for expanding
access to screening as well as diagnostics, treatment, and
social support for affected communities.

Funding Partial funding support for Jennifer Ayres’ contribution to this
work was provided through a Georgetown University Global Health
Initiative Fellowship, supervised by Claire J. Standley.

Declarations

Conflict of Interest The authors declare no competing interests.

Human and Animal Rights and Informed Consent All reported studies/
experiments with human or animal subjects performed by the authors
have been previously published and complied with all applicable ethi-
cal standards (including the Helsinki declaration and its amendments,
institutional/national research committee standards, and international/
national/institutional guidelines).

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will



Current Tropical Medicine Reports

need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Papers of particular interest, published recently, have
been highlighted as:

e Of importance

ee Of major importance

1.

9.e

10.

11.

12.

13.

14.e

Chagas disease (also known as American trypanosomiasis)
[Internet]. [cited 2021 Nov 7]. Available from: https://www.who.
int/news-room/fact-sheets/detail/chagas-disease-(american-trypa
nosomiasis.

U.S. Centers for Disease Control and Prevention. CDC - Cha-
gas disease - prevention & control [Internet]. 2021 [cited 2021
Dec 3]. Available from: https://www.cdc.gov/parasites/chagas/
health_professionals/congenital_chagas.html.

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.

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

Click Lambert R, Kolivras KN, Resler LM, Brewster CC, Paul-
son SL. The potential for emergence of Chagas disease in the
United States. Geospat Health. 2008;2(2):227-39.

Gunter SM, Ronca SE, Sandoval M, Coffman K, Leining L,
Gorchakov R, et al. 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.

Lynn MK, Bossak BH, Sandifer PA, Watson A, Nolan MS. Con-
temporary autochthonous human Chagas disease in the USA.
Acta Trop. 2020;1(205): 105361.

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.

Busselman RE, Meyers AC, Zecca IB, Auckland LD, Castro
AH, Dowd RE, et al. High incidence of Trypanosoma cruzi
infections in dogs directly detected through longitudinal track-
ing at 10 multi-dog kennels, Texas, USA. PLoS Negl Trop Dis.
2021;15(11): e0009935. Busselman et al. report high levels
of recent epizootic transmission of T. cruzi in the southern
USA, highlighting the endemicity of the parasite within the
country and the potential risk to human populations.

Bern C, Montgomery SP. An estimate of the burden of Chagas
disease in the United States. Clin Infect Dis. 2009;49(5):e52-54.
Ikedionwu C, Dongarwar D, Kaur M, Nunez L, Awazi A, Mallet
J, et al. Trends and associated characteristics for Chagas disease
among women of reproductive age in the United States, 2002 to
2017. Parasite Epidemiol Control. 2020;11: e00167.

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.

Carod-Artal FJ. Policy Implications of the changing epidemiol-
ogy of Chagas disease and stroke. Stroke. 2013;44(8):2356-60.
Mills RM. Chagas disease: epidemiology and barriers to treat-
ment. Am J Med. 2020;133(11):1262-5. Mills explores how
an increase in migration from Latin America to the USA
has resulted in additional barriers for individuals living with
Chagas disease to seek care.

15.ee Manne-Goehler J, Umeh CA, Montgomery SP, Wirtz VJ. Esti-

mating the burden of Chagas disease in the United States. PLoS

16.

17.

18.

19.e

20.

21.

22.

23.

24.

25.

26.

27.e

28.

29.

30.

Negl Trop Dis. 2016;10(11): e0005033. Manne-Goehler et al.
provide an updated estimate on the prevalence of Chagas
disease in the USA.

Bern C, Messenger LA, Whitman JD, Maguire JH. Chagas dis-
ease in the United States: a public health approach. Clin Micro-
biol Rev. 2019;33(1):e00023-¢119.

Dodd RY, Groves JA, Townsend RL, Notari EP, Foster GA,
Custer B, et al. Impact of one-time testing for Trypanosoma
cruzi antibodies among blood donors in the United States. Trans-
fusion. 2019;59(3):1016-23.

Conners EE, Vinetz JM, Weeks JR, Brouwer KC. A global sys-
tematic review of Chagas disease prevalence among migrants.
Acta Trop. 2016;156:68-78.

Graves BN. Climate change and Chagas disease in the Americas:
a qualitative systematic review [Internet]. University of Texas;
2019 [cited 2021 Nov 4]. Available from: https://digitalcom
mons.library.tmc.edu/cgi/viewcontent.cgi?article=1090&conte
xt=uthsph_dissertsopen. This article summarizes the potential
impact of climate change on the distribution of triatomine
species and subsequently Chagas disease in the Americas.
Hotez PJ. The rise of neglected tropical diseases in the “new
Texas.” PLoS Negl Trop Dis. 2018;12(1): e0005581.

Garza M, Arroyo TPF, Casillas EA, Sanchez-Cordero V, Rivaldi
CL, Sarkar S. Projected future distributions of vectors of Trypa-
nosoma cruzi in North America under climate change scenarios.
PLoS Negl Trop Dis. 2014;8(5): €2818.

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.

Navarro M, Berens-Riha N, Hohnerlein S, Seiringer P, von
Saldern C, Garcia S, et al. Cross-sectional, descriptive study
of Chagas disease among citizens of Bolivian origin living in
Munich, Germany. BMJ Open. 2017;7(1): e013960.

Rodriguez IMI, Mizukami S, Manh DH, Thuan TM, Justiniano
HA, Miura S, et al. Knowledge, behaviour and attitudes towards
Chagas disease among the Bolivian migrant population living in
Japan: a cross-sectional study. BMJ Open. 2020;10(9): e032546.
Imai K, Misawa K, Osa M, Tarumoto N, Sakai J, Mikita K,
et al. Chagas disease: a report of 17 suspected cases in Japan,
2012-2017. Trop Med Health. 2019;47(1):38.

Pennington PM, Juarez JG, Arrivillaga MR, Urioste-Stone SMD,
Doktor K, Bryan JP, et al. Towards Chagas disease elimination:
neonatal screening for congenital transmission in rural commu-
nities. PLoS Negl Trop Dis. 2017;11(9): e0005783.
Requena-Méndez A, Bussion S, Aldasoro E, Jackson Y, Ang-
heben A, Moore D, et al. Cost-effectiveness of Chagas disease
screening in Latin American migrants at primary health-care
centres in Europe: a Markov model analysis. Lancet Glob
Health. 2017;5(4):e439-47. Requena-Méndez et al. discuss
screening programs for Chagas disease in Spain such as
mandatory screening for all pregnant women from Latin
America in Valencia and Catalonia.

Yasuda MAS, Satolo CG, Carvalho NB, Atala MM, Ferrufino
RQ, Leite RM, et al. Interdisciplinary approach at the primary
healthcare level for Bolivian immigrants with Chagas disease
in the city of Sdo Paulo. PLoS Negl Trop Dis. 2017;11(3):
e0005466.

Fernandez Turienzo C, Cabeza Brasa C, Newsholme W, Sandall
J, Chiodini PL, Moore DAJ. Chagas disease among pregnant
Latin American women in the United Kingdom: time for action.
BMIJ Glob Health. 2017;2(4): e000478.

The Chagas Hub: tackling Chagas disease in the United King-
dom [Internet]. LCNTDR. [cited 2021 Oct 21]. Available from:
https://www.londonntd.org/news/the-chagas-hub-tackling-cha-
gas-disease-in-the-united-kingdom.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://www.who.int/news-room/fact-sheets/detail/chagas-disease-(american-trypanosomiasis
https://www.who.int/news-room/fact-sheets/detail/chagas-disease-(american-trypanosomiasis
https://www.who.int/news-room/fact-sheets/detail/chagas-disease-(american-trypanosomiasis
https://www.cdc.gov/parasites/chagas/health_professionals/congenital_chagas.html
https://www.cdc.gov/parasites/chagas/health_professionals/congenital_chagas.html
https://digitalcommons.library.tmc.edu/cgi/viewcontent.cgi?article=1090&context=uthsph_dissertsopen
https://digitalcommons.library.tmc.edu/cgi/viewcontent.cgi?article=1090&context=uthsph_dissertsopen
https://digitalcommons.library.tmc.edu/cgi/viewcontent.cgi?article=1090&context=uthsph_dissertsopen
https://www.londonntd.org/news/the-chagas-hub-tackling-chagas-disease-in-the-united-kingdom
https://www.londonntd.org/news/the-chagas-hub-tackling-chagas-disease-in-the-united-kingdom

Current Tropical Medicine Reports

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45

46.

47.

48.

Pinazo MIJ, Pereiro A, Herazo R, Chopita M, Forsyth C,
Lenardén M, et al. Interventions to bring comprehensive care to
people with Chagas disease: experiences in Bolivia, Argentina
and Colombia. Acta Trop. 2020;1(203): 105290.

Chagas Access: The pilot experience in Colombia. Rio de
Janeiro and Geneva: Drugs for Neglected Diseases initiative
(DNDi); 2021.

Montgomery SP, Starr MC, Cantey PT, Edwards MS, Meymandi
SK. Neglected parasitic infections in the United States: Chagas
disease. Am J Trop Med Hyg. 2014;90(5):814-8.

Navarro M, Navaza B, Guionnet A, Lépez-Vélez R. Chagas dis-
ease in Spain: need for further public health measures. PLoS
Negl Trop Dis. 2012;6: €1962.

Barona-Vilar C, Giménez-Marti MJ, Fraile T, et al. Prevalence
of Trypanosoma cruzi infection in pregnant Latin American
women and congenital transmission rate in a non-endemic area:
the experience of the Valencian Health Programme (Spain). Epi-
demiol Infect. 2012;140:1896-903.

Soriano-Arandes A, Basile L, Ouaarab H, Claveria I, Gomez i Prat
J, Cabezos J, Ciruela P, Albajar-Vifias P, Jané M. Controlling con-
genital and paediatric chagas disease through a community health
approach with active surveillance and promotion of paediatric
awareness. BMC Public Health. 2014;14:1201.
Francisco-Gonzalez L, Rubio-San-Simén A, Gonzilez-Tomé
MI, Manzanares A, Epalza C, Santos M del M, et al. Congenital
transmission of Chagas disease in a non-endemic area, is an early
diagnosis possible? PLoS One. 2019;14(7):e0218491.

Basile L, Jansa JM, Carlier Y, Salamanca DD, Angheben A, Bar-
toloni A, et al. Chagas disease in European countries: the challenge
of a surveillance system. Euro Surveill. 2011;16(37):19968.
Monge-Maillo B, Lépez-Vélez R. Challenges in the management
of Chagas disease in Latin-American migrants in Europe. Clin
Microbiol Infect. 2017;23(5):290-5.

Requena-Mendez A, Moore DAJ, Subira C, Munoz J. Address-
ing the neglect: Chagas disease in London, UK. Lancet Glob
Health. 2016;4:E231-3.

Control and prevention of Chagas disease in Europe Report of a
WHO Informal Consultation (jointly organized by WHO head-
quarters and the WHO Refional Office for Europe). World Health
Organization, Geneva; 20009.

Bennett C. Chagas disease surveillance activities — seven states,
2017. MMWR Morb Mortal Wkly Rep [Internet]. 2018 [cited
2021 Oct 21];67. Available from: https://www.cdc.gov/mmwr/
volumes/67/wr/mm6726a2.htm.

Los Angeles Reportable Diseases: Candida auris, Chagas disease
added [Internet]. Outbreak News Today. 2019 [cited 2021 Nov 7].
Available from: http://outbreaknewstoday.com/los-angeles-repor
table-diseases-candida-auris-chagas-disease-added-81316/.
Castro-Sesquen YE, Saldaiia A, Patino Nava D, Bayangos T, Pau-
lette Evans D, DeToy K, et al. Use of a latent class analysis in the
diagnosis of chronic chagas disease in the Washington Metropoli-
tan Area. Clin Infect Dis. 2020;72(9):e303-10.

Manne-Goehler J, Davis J, Perez JH, Collins K, Harakawa H,
Hochberg N, et al. 442. The results of a primary care-based screen-
ing program for Trypanosoma cruzi in East Boston, Massachusetts.
Open Forum Infect Dis. 2018;5(suppl_1):S166.

Manne-Goehler J, Davis J, Perez JH, Salazar JG, Gomes J, Salazar
A, et al. Screening for Chagas disease in East Boston, Massachu-
setts from 2017-2020 reveals 0.9% prevalence. Open Forum Infect
Dis. 2020;7(Supplement_1):S431.

Meymandi S, Hernandez S, Park S, Sanchez DR, Forsyth C. Treat-
ment of Chagas disease in the United States. Curr Treat Options
Infect Dis. 2018;10(3):373-88.

Meymandi SK, Forsyth CJ, Soverow J, Hernandez S, Sanchez
D, Montgomery SP, et al. Prevalence of Chagas disease in the

@ Springer

49.

50.

5].00

52.

53.

54.

55.

56.

57.00

58.

59.

60.

61.

62.

63.

Latin American-born population of Los Angeles. Clin Infect Dis.
2017;64(9):1182-8.

Hernandez S, Forsyth CJ, Flores CA, Meymandi SK. Preva-
lence of Chagas disease among family members of previously
diagnosed patients in Los Angeles, California. Clin Infect Dis.
2019;69(7):1226-8.

Sanchez DR, Traina MI, Hernandez S, Smer AM, Khamag H,
Meymandi SK. Chagas disease awareness among Latin American
immigrants living in Los Angeles, California. Am J Trop Med
Hyg. 2014;91(5):915-9.

Marcus R, Henao-Martinez AF, Nolan M, Livingston E, Klotz SA,
Gilman RH, et al. Recognition and screening for Chagas disease
in the USA. Ther Adv Infect. 2021;1(8):20499361211046090.
Marcus and colleagues describe the outcomes of a 2017 mul-
tidisciplinary experts meeting, representing key expert views
on Chagas disease detection and case management.

Durrance RJ, Ullah T, Atif Z, Frumkin W, Doshi K. Chagas car-
diomyopathy presenting as symptomatic bradycardia: an underap-
preciated emerging public health problem in the United States.
Case Rep Cardiol. 2017;2017:5728742.

Nunes MCP, Beaton A, Acquatella H, Bern C, Bolger AF, Echever-
ria LE, et al. Chagas cardiomyopathy: an update of current clini-
cal knowledge and management: a scientific statement from the
American Heart Association. Circulation. 2018;138(12):e169-209.
Forsyth C, Marchiol A, Herazo R, Chatelain E, Batista C,
Strub-Wourgaft N, et al. Clinical practice guidelines for chagas
disease: recent developments and future needs. Rev Soc Bras
Med Trop [Internet]. 2019 Mar 8 [cited 2021 Dec 3];52. Avail-
able from: http://www.scielo.br/j/rsbmt/a/nMmntTATFPSTRVG
f8QfDPxJ/?lang=en.

Olivera MJ, Fory JA, Olivera AJ. Therapeutic drug monitoring
of benznidazole and nifurtimox: a systematic review and quality
assessment of published clinical practice guidelines. Rev Soc Bras
Med Trop. 2017;50(6):748-55.

Pereiro AC. Guidelines for the diagnosis and treatment of Chagas
disease. Lancet. 2019;393(10180):1486-7.

Traina MI, Sanchez DR, Hernandez S, Bradfield JS, Labedi MR,
Ngab TA, et al. Prevalence and impact of Chagas disease among
Latin American immigrants with nonischemic cardiomyopathy
in Los Angeles, California. Circ Heart Fail. 2015;8(5):938—43.
Traina et al. outline the link between Chagas disease and heart
disease in Latin American immigrants in the USA.
Kapelusznik L, Varela D, Montgomery SP, Shah AN, Steurer FJ,
Rubinstein D, et al. Chagas disease in Latin American immigrants
with dilated cardiomyopathy in New York City. Clin Infect Dis.
2013;57(1): e7.

Stillwaggon E, Perez-Zetune V, Bialek SR, Montgomery
SP. Congenital Chagas disease in the United States: cost
savings through maternal screening. Am J Trop Med Hyg.
2018;98(6):1733-42.

Minneman RM, Hennink MM, Nicholls A, Salek SS, Palomeque
FS, Khawja A, et al. Barriers to testing and treatment for Cha-
gas disease among Latino immigrants in Georgia. J Parasitol Res.
2012;2012: 295034.

Forsyth C, Meymandi S, Moss I, Cone J, Cohen R, Batista C.
Proposed multidimensional framework for understanding Chagas
disease healthcare barriers in the United States. PLoS Negl Trop
Dis. 2019;13(9): e0007447.

Manne-Goehler J, Reich MR, Wirtz VJ. Access to care for chagas
disease in the United States: a health systems analysis. Am J Trop
Med Hyg. 2015;93(1):108-13.

Currently Unavailable Test Orders | Submitting Specimens to CDC
| Infectious Diseases Laboratories | CDC [Internet]. 2021 [cited
2021 Dec 7]. Available from: https://www.cdc.gov/laboratory/
specimen-submission/currently-unavailable.html.


https://www.cdc.gov/mmwr/volumes/67/wr/mm6726a2.htm
https://www.cdc.gov/mmwr/volumes/67/wr/mm6726a2.htm
http://outbreaknewstoday.com/los-angeles-reportable-diseases-candida-auris-chagas-disease-added-81316/
http://outbreaknewstoday.com/los-angeles-reportable-diseases-candida-auris-chagas-disease-added-81316/
http://www.scielo.br/j/rsbmt/a/nMmntT4TFPSTRVGf8QfDPxJ/?lang=en
http://www.scielo.br/j/rsbmt/a/nMmntT4TFPSTRVGf8QfDPxJ/?lang=en
https://www.cdc.gov/laboratory/specimen-submission/currently-unavailable.html
https://www.cdc.gov/laboratory/specimen-submission/currently-unavailable.html

Current Tropical Medicine Reports

64.

65.

66.

Yoshioka K, Manne-Goehler J, Maguire JH, Reich MR. Access
to Chagas disease treatment in the United States after the regula-
tory approval of benznidazole. PLoS Negl Trop Dis. 2020;14(6):
e0008398.

Kelly EA, Bulman CA, Gunderson EL, Irish AM, Townsend RL,
Sakanari JA, et al. Comparative performance of latest-generation
and FDA-cleared serology tests for the diagnosis of Chagas dis-
ease. J Clin Microbiol. 2021;59(6):e00158-e221.

NIAID awards Phase I contract to Kephera Diagnostics for the
development of a new test for Chagas disease [Internet]. Kephera

Diagnostics. 2021 [cited 2021 Dec 7]. Available from: https://
kephera.com/2021/09/23/kephera-diagnostics-receives-417074-
grant-award-from-the-massachusetts-life-sciences-center-to-accel
erate-development-of-its-rapid-covid-19-antigen-test-3/.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://kephera.com/2021/09/23/kephera-diagnostics-receives-417074-grant-award-from-the-massachusetts-life-sciences-center-to-accelerate-development-of-its-rapid-covid-19-antigen-test-3/
https://kephera.com/2021/09/23/kephera-diagnostics-receives-417074-grant-award-from-the-massachusetts-life-sciences-center-to-accelerate-development-of-its-rapid-covid-19-antigen-test-3/
https://kephera.com/2021/09/23/kephera-diagnostics-receives-417074-grant-award-from-the-massachusetts-life-sciences-center-to-accelerate-development-of-its-rapid-covid-19-antigen-test-3/
https://kephera.com/2021/09/23/kephera-diagnostics-receives-417074-grant-award-from-the-massachusetts-life-sciences-center-to-accelerate-development-of-its-rapid-covid-19-antigen-test-3/

	The Importance of Screening for Chagas Disease Against the Backdrop of Changing Epidemiology in the USA
	Abstract
	Purpose of Review 
	Recent Findings 
	Summary 

	Introduction
	Dynamics of Epidemiology and Distribution of Chagas Disease in the US
	Surveillance Efforts for Chagas Disease in Other Countries
	Overview of Screening Programs Abroad
	Neonatal Chagas Disease Screening Program in Guatemala
	Prenatal Chagas Disease Screening in Spain
	Efforts to Combat Chagas Disease in the UK

	Chagas Disease Screening Efforts in the US
	Overview of Screening Programs in the US
	Community-Based Screening Study in Washington, DC
	Chagas Disease Screening Program in East Boston
	Community-Based Screening at the Center for Excellence for Chagas Disease in Los Angeles

	Recommendations for Improving Screening for Chagas Disease in the US
	Integrate Chagas Disease into Relevant Clinical Guidelines
	Antenatal Screening
	Operational Research to Link Delivery of Interrelated Services
	Advocacy
	Increased Access to Diagnostic Testing

	Conclusions
	References


