
Chagas Disease
Creeping into Family Practice in 
the United States
Chagas disease, a parasitic infection, is increasingly being detected in the United States, 
most likely due to immigration from endemic countries in South and Central America. 
Approximately 300,000 persons in the US have chronic Chagas disease, and up to 30% 
of them will develop clinically evident cardiovascular and/or gastrointestinal disease. Here’s 
practical guidance to help you recognize the features of symptomatic Chagas disease and 
follow up with appropriate evaluation and management. 
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C hagas disease, also known as American trypanosomi-
asis, is caused by the protozoan parasite Trypanoso-
ma cruzi.1 It is most commonly spread by triatomine 

bugs infected with T cruzi and is endemic in many parts of 
Mexico and Central and South America.2 Chagas disease 
was first described in 1909 by Brazilian physician Carlos 
Chagas.3 Since its discovery, it has often been considered 
a disease affecting only the poor living in endemic areas of 
Latin America. However, 6 million to 7 million people are 
infected with T cruzi worldwide, and estimates suggest that 
Mexico and the US rank third and seventh, respectively, in 
the number of persons with T cruzi infection in the Western 
Hemisphere.1,4

An estimated 300,000 persons in the US have Chagas dis-
ease; most of them are not aware that they are infected.5,6 

The increasing presence of the disease in the US, which tra-
ditionally has been considered a nonendemic area, is due 
to immigration from endemic areas, with subsequent infec-
tions occurring through mechanisms that do not require 
contact with the triatomine vector (eg, congenital transmis-
sion).1 Between 1981 and 2005, more than 7 million people 
from T cruzi-endemic countries in Latin America moved to 
the US and became legal residents.3 

Early detection and treatment of Chagas disease is im-
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EDUCATIONAL OBJECTIVES
• �Understand the prevalence and risks of 

Chagas disease in the United States.
• �Explain the pathophysiology of Chagas 

disease, including the vector and 
transmission routes of the disease.

• �Describe the clinical presentation of both 
the acute and chronic forms of the disease 
and learn when to suspect an infection.

• �Outline a plan for diagnosis and treatment 
of Chagas disease.

• �Educate women with Chagas disease about 
the risk for transmission to future offspring.



portant because up to 30% 
of patients with chronic in-
fection will develop a heart 
disorder, which can range 
in severity from conduc-
tion system abnormalities 
to dilated cardiomyopathy.4 
In some areas of southern 
Mexico, Chagas disease is 
the most common cause of 
dilated cardiomyopathy.1 
Equally concerning is the 
fact that untreated moth-
ers with Chagas disease can 
transmit T cruzi to their in-
fants.1,3 An estimated 315 
babies are born with con-
genital Chagas disease each 
year in the US, an incidence 
equivalent to that of phenyl-
ketonuria.7 It is estimated 
that congenital transmis-
sion is responsible for up to 
one-quarter of new infec-
tions worldwide.1 Unfortu-
nately, obstetricians are not well informed about the 
risk factors for congenital Chagas disease, and very 
limited screening of at-risk women is performed. 
In a 2008 survey exploring health care providers’ 
knowledge of and understanding about Chagas dis-
ease, obstetricians and gynecologists had the great-
est knowledge deficits about the disease, although 
considerable deficits were also seen among other 
specialties.1

KISSING BUG DISEASE:  
ETIOLOGY/PATHOPHYSIOLOGY
Exposure to the protozoan parasite T cruzi, the 
cause of Chagas disease, typically occurs following 
the bite of a triatomine bug. Also known as “kiss-
ing bugs” because they usually bite exposed areas 
of the skin such as the face, triatomine bugs feed on 
human blood, typically at night, and act as a vec-
tor for the parasite.8 The parasite lives in the feces 
and urine of the triatomine bugs and is excreted 
near the bite during or shortly after a blood meal. 
The bitten person will then unknowingly smear the 
infected feces into the bite wound, eyes, mouth, or 
any opening in the skin, which gives the parasites 
systemic access.4 Once in the host’s bloodstream, 
the parasite replicates in host cells, a process that 

ends in cell lysis and hematogenous spread. At this 
point, the parasites can be seen on peripheral blood 
smear. Noninfected triatomine insects become in-
fected and continue the cycle when they feed on 
an infected human host (see Figure 1, page 40).3  
Persons of lower socioeconomic status living in en-
demic areas in Latin America are at a higher risk for 
contracting Chagas disease because “kissing bugs” 
commonly live in wall or roof cracks of poorly built 
homes. Populations living in poverty are also at risk 
due to minimal access to health care and prenatal 
care.4 Transmission of T cruzi not involving triato-
mine vectors occurs congenitally or through blood 
transfusions, consumption of contaminated food, 
and organ donations.4

NATURAL HISTORY OF INFECTION  
AND PATIENT PRESENTATION
Acute phase
Infection with the T cruzi parasite is followed by 
an asymptomatic incubation period of one to two 
weeks, which is then followed by an acute phase 
that can last eight to 12 weeks.5 The acute phase is 
characterized by a large amount of parasites in the 
bloodstream (see Table 1, page 41). The patient is 
often asymptomatic but can have nonspecific symp-
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Romaña sign, the swelling of the child’s eyelid, is a marker of acute Chagas 
disease.  Photo courtesy of WHO/TDR/Sinclair Stammers.
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toms such as fever, headache, lymphadenopathy, 
shortness of breath, myalgia, swelling, and abdomi-
nal or chest pain.4 Because symptoms during the 
acute phase are typically mild, many patients do not 
seek medical attention until they transition into the 
chronic phase.4 Infants are more likely to experience 
severe symptoms, including myocarditis or menin-
goencephalitis, and thus are more likely to present 
during the acute phase.9 

If the patient acquired the infection through an 
organ transplant, the acute phase symptoms can be 
delayed, on average, up to 112 days.5 These patients 
will have more noticeable symptoms, including 
hepatosplenomegaly, myocarditis, and congestive 
heart failure. Due to the known risk for transmission 
through organ transplants, donors are often screened 
for Chagas disease. Unfortunately, this screening 
is selective and often inconsistent.5 Therefore, the 
presence of the previously mentioned symptoms in 
a person who recently received an organ transplant 
should raise suspicion of Chagas disease.5

Chronic phase
Patients not treated during the acute phase will pass 
into the chronic phase of Chagas disease.5 This may 

occur due to reactivation of T cru-
zi infection via immunosuppres-
sion.9 At this time, the previously 
asymptomatic patient will have 
typical signs and symptoms of 
chronic disease, along with nod-
ules, panniculitis, and myocardi-
tis.4,9,10 During the chronic phase, 
parasites are undetectable by mi-
croscopy, but the patient can still 
spread the disease to the vector 
as well as to others congenitally 
and through organ donation and 
blood transfusions.5,9 

Patients with chronic T cruzi in-
fection who remain without signs 
or symptoms of infection are con-
sidered to have the indeterminate 
form of chronic disease. Many 
patients will remain in the inde-
terminate form throughout their 
lives, but between 20% and 30% 
will progress to the determinate 
form of chronic disease over years 
to decades.3 The determinate form 
is characterized by clinically evi-

dent disease and is classically divided into cardiac 
Chagas disease and digestive Chagas disease.5 Symp-
toms of the chronic phase depend on the genotype 
of T cruzi that caused the infection. The AG genotype 
has a higher incidence of digestive disease.11

Cardiac Chagas disease is believed to occur due 
to parasite invasion and persistence in cardiac tis-
sue, leading to immune-mediated myocardial in-
jury.5 Chagas cardiomyopathy is characterized by 
chronic myocarditis affecting all cardiac chambers 
and disturbances in the electrical conduction sys-
tem; patients also often develop apical aneurysms. 
Longstanding cardiac Chagas disease can lead to 
more serious complications, such as episodes of 
ventricular tachycardia, heart block, thromboem-
bolic phenomena, severe bradycardia, dilated car-
diomyopathy, and congestive heart failure. Patients 
may complain of presyncope, syncope, and episodes 
of palpitations. They are also at high risk for sudden 
cardiac death.5 Patients with cardiomyopathy or car-
diac insufficiency secondary to Chagas disease have 
a worse prognosis than those with idiopathic car-
diomyopathy or decompensated heart failure due to 
other etiologies.12

Less common than cardiac Chagas disease, di-

Source: Malik et al. Clin Cardiol. 2015.3

FIGURE 1

Life Cycle of Trypanosoma cruzi

Noninfected triatomine  
bugs become infected after 
feeding on infected host’s  

blood and ingesting 
trypomastigotes

An infected triatomine bug 
takes a blood meal and releases 
parasite-infected feces onto the 
host’s skin or mucous membrane

The extracellular form of the 
parasite, or trypomastigote, 

gains systemic access through 
breaks in the host’s skin or 

mucous membrane

The formation of  
trypomastigotes occurs in  
the midgut and hindgut  

of the newly infected  
triatomine bug

Once within host cells, 
the intracellular form, or 
amastigote, reproduces, 
leading to cell lysis and 

hematogenous dissemination
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gestive Chagas disease occurs mostly in Argentina, 
Bolivia, Chile, Paraguay, Uruguay, and parts of Peru 
and Brazil; it is rarely seen in northern South Ameri-
ca, Central America, or Mexico.5 The parasite causes 
gastrointestinal symptoms by damaging intramural 
neurons, resulting in denervation of hollow viscera. 
Since it affects the esophagus and colon, patients 
may present with dysphagia, odynophagia, cough, 
reflux, weight loss, constipation, and abdominal 
pain.5

PHYSICAL EXAMINATION: A CRUCIAL STEP
The physical examination of a patient with suspect-
ed Chagas disease can be crucial to the diagnosis. 
As noted, there are often few specific symptoms 
or physical exam findings during the acute phase. 
However, in some patients, swelling and inflamma-
tion may be evident at the site of inoculation, often 
on the face or extremities. This finding is called a 
chagoma. The Romaña sign, characterized by pain-
less unilateral swelling of the upper and lower eyelid, 
can also be seen if the infection occurred through the 

conjunctiva.5 A nonpruritic morbilliform rash, called 
schizotrypanides, may be a presenting symptom 
in patients with acute disease.13 Children younger 
than 2 years of age are at increased risk for a severe 
acute infection, with signs and symptoms of pericar-
dial effusion, myocarditis, and meningoencephalitis. 
Children can also develop generalized edema and 
lymphadenopathy. Those children who develop se-
vere manifestations during acute infection have an 
increased risk for mortality.5

Chronic chagasic cardiomyopathy may present 
with signs of left-sided heart failure (pulmonary 
edema, dyspnea at rest or exertion), biventricular 
heart failure (hepatomegaly, peripheral edema, jug-
ular venous distention), or thromboembolic events 
to the brain, lower extremities, and lungs.13 Chronic 
chagasic megaesophagus may lead to weight loss, 
esophageal dysmotility, pneumonitis due to aspira-
tion of food trapped in the esophagus and stomach, 
salivary gland enlargement, and erosive esophagi-
tis, which increases the risk for esophageal cancer. 
Chronic chagasic megacolon can present as an in-

TABLE 1 

Red Flags of Chagas Disease

History Symptoms Physical exam Laboratory

Lived/
currently 
lives in an 
endemic 
country

Mother 
had 
Chagas 
disease 
while 
pregnant

History of 
receiving 
organ 
or blood 
donations

Acute phase

Asymptomatic 

Mild symptoms: Fever, headache, malaise, 
lymphadenopathy, shortness of breath, myalgia, 
swelling, abdominal pain, chest pain

Severe symptoms: Acute myocarditis and 
meningoencephalitis can cause death

Infants: May have severe symptoms, including 
meningoencephalitis

Chagoma: Skin 
nodule 

Romaña sign: 
Periorbital swelling

Schizotrypanides: 
Nonpruritic 
morbilliform rash

Peripheral blood 
smear revealing 
motile parasites

Polymerase chain 
reaction

Chronic phase

Indeterminate: Asymptomatic, normal radiography

Chronic (organ-specific disease) 
   �Cardiac: Acute congestive heart failure,  

myocarditis, cardiomyopathy without known  
cause, arrhythmias, thromboembolism

   �Digestive: Megaesophagus/megacolon
   Mixed: Both cardiac and digestive symptoms

Bradycardia
Irregular heart rate
Rales/crackles
Hepatomegaly
Splenomegaly
Distended abdomen
Peripheral edema

Immunofluorescent-
antibody assay

Enzyme-linked 
immunosorbent 
assay

Sources: Malik et al. Clin Cardiol. 20153; Bern et al. Clin Microbiol Rev. 20115; Montgomery et al. Am J Trop Med Hyg. 20149; Rassi 
et al. Circulation. 2007.15



CE/CME: CHAGAS DISEASE

42 Clinician Reviews  •  NOVEMBER 2016 clinicianreviews.com

testinal obstruction, volvulus, abdominal distention, 
or fecaloma.13 

Clinicians should be alert to the possibility of con-
genital T cruzi infection in children born to women 
who emigrated from an endemic area or who visited 
an area with a high prevalence of Chagas disease. 
Most newborns with T cruzi infection are asymptom-
atic, but in some cases a thorough neonatal exam can 
lead to the diagnosis. Manifestations of symptomatic 
congenital infection include hepatosplenomegaly, 
low birth weight, premature birth, and low Apgar 
scores.5 Lab tests may reveal thrombocytopenia and 
anemia. Neonates with severe disease may also have 
respiratory distress, meningoencephalitis, and gas-
trointestinal problems.5 

LABORATORY WORK-UP
Laboratory work-up for Chagas disease depends 
on the provider’s awareness of the disease and its 
symptoms. All patients should undergo routine 
blood work, including complete blood count (CBC) 
with differential, comprehensive metabolic panel 
(CMP), and liver function tests to rule out other eti-
ologies that manifest with similar symptoms. If the 
patient presents during the acute phase, microscopy 
of blood smears with Giemsa stain should be done 
to visualize the parasites. In the patient who presents 
during the chronic phase with cardiac symptoms, 
measurement of B-type natriuretic peptide, tropo-
nin, C-reactive protein, and the erythrocyte sedi-
mentation rate can be used to rule out other differen-
tial diagnoses. Electrocardiogram (ECG) may show a 
right bundle-branch block or left anterior fascicular 
block.5 Echocardiogram may show left ventricular 
wall motion abnormalities and/or cardiomyopathy 
with congestive heart failure.5,10 A work-up for di
gestive Chagas disease may include a barium swal-
low, kidney-ureter-bladder x-ray, or MRI/CT of the 
abdomen.14

DIAGNOSING ACUTE, CHRONIC, AND 
CONGENITAL CHAGAS
Accurate diagnosis of Chagas disease requires a thor-
ough history and physical exam, as well as a high in-
dex of suspicion. Recent travel to an endemic area of 
Chagas disease in combination with the typical signs 
and symptoms—such as fever, headache, lymphade-
nopathy, shortness of breath, myalgia, swelling, and 
abdominal or chest pain—should prompt the pro-
vider to perform more specific tests.4 Inquiry about 
past medical history, blood transfusions, and surger-

ies is also imperative to make the correct diagnosis.5 
The approach to diagnosis of Chagas disease de-

pends on whether the patient presents during the 
acute or chronic phase. During the acute phase, the 
count of the trypomastigote, the mature extracellular 
form of the parasite T cruzi, is at its highest, making 
this the best time to obtain an accurate diagnosis if 
an infection is suspected.3 Microscopy of fresh prep-
arations of anticoagulated blood or buffy coat may 
show motile parasites.10 Other options include visu-
alization of parasites in a blood smear with Giemsa 
stain or hemoculture. Hemoculture is a sensitive test 
but takes several weeks to show growth of the para-
sites. Therefore, polymerase chain reaction (PCR) 
assay is the preferred diagnostic test due to its high 
sensitivity and quick turnaround time.5 

Because no diagnostic gold standard exists for 
chronic disease, confidently diagnosing Chagas in 
the United States can be difficult.5 Past the acute 
phase (about three months after infection), micros-
copy and PCR cannot be used due to low parasi
temia. If an infection with T cruzi is suspected but 
nine to 14 weeks have passed since exposure, se-
rology is the method of choice for diagnosis. The 
enzyme-linked immunosorbent assay (ELISA) and 
immunofluorescent-antibody assay (IFA) are most 
often used to identify immunoglobulin (Ig) G anti-
bodies to the parasite. 

The difficulty of diagnosing Chagas disease in the 
chronic phase lies in the fact that neither ELISA or 
IFA alone is sensitive or specific enough to confirm 
the diagnosis.5 In order to make a serologic diagno-
sis of infection, positive results are needed from two 
serologic tests based on two different antigens or by 
using two different techniques (eg, ELISA or IFA). If 
the two tests are discordant, a third test must be done 
to determine the patient’s infection status. The radio-
immunoprecipitation assay (RIPA) and trypomasti-
gote excreted-secreted antigen immunoblot (TESA-
blot) have been traditionally used as confirmatory 
tests, but even they do not have high sensitivity and 
specificity. A case of indeterminate Chagas disease 
is confirmed with positive serologic testing in a pa-
tient without symptoms and with normal ECG, chest 
x-ray, and imaging of the colon and esophagus.15

The preferred protocol for diagnosis of congeni-
tal Chagas disease first requires positive serologic 
testing confirming the infection in the mother (see 
Figure 2).16 Once that is determined, microscopic 
and PCR-based examinations of cord blood and pe-
ripheral blood specimens are carried out during the 
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first one to two months of the in-
fant’s life.10 PCR is the preferred 
test for early congenital Chagas 
disease, recipients of organ trans-
plants, and after accidental expo-
sure since results can determine 
if the patient is infected earlier 
than trypomastigotes (develop-
mental stage of trypanosomes) 
can be seen on a peripheral blood 
smear.5 

TREATMENT CONSIDERATIONS
If there is a suspicion of Cha-
gas disease, the patient should 
be referred to an infectious dis-
ease specialist for diagnosis and 
treatment. Nifurtimox and benz
nidazole are the only drugs that 
have been shown to improve the 
course of Chagas disease.5 How-
ever, neither drug is approved by 
the FDA, and both can only be ob-
tained from the CDC, which makes treatment a chal-
lenge.9 In addition, up to 30% of patients terminate 
treatment due to the many adverse effects of these 
drugs.17 	

The dosage regimen for nifurtimox is 8-10 mg/
kg/d divided into three doses for 90 days.10 Anorexia, 
weight loss, nausea, vomiting, and abdominal pain 
occur in up to 70% of patients.5 Irritability, insomnia, 
disorientation, and tremors can also occur. Neuro-
toxicity leading to peripheral neuropathy is dose de-
pendent and requires treatment termination.5 

Benznidazole is better tolerated and is active 
against the trypomastigotes as well as the amasti-
gotes or intracellular form of the parasite.10 The dos-
age regimen for benznidazole is 5-7 mg/kg/d divided 
into two doses for 60 days.10 Dermatologic reactions 
such as rash, photosensitivity, and exfoliative der-
matitis are the most common adverse effects. Pe-
ripheral neuropathy and bone marrow suppression 
are dose dependent and require therapy cessation.5

The CDC recommends treatment for all cases of 
acute disease (including congenital disease) regard-
less of age, and for chronic disease in patients up to 
age 50 who have not progressed to cardiomyopathy. 
In patients older than 50, treatment should be deter-
mined after weighing the potential risks and benefits 
(see Table 2, page 44).18

The success of treatment is determined in part by 

the phase of the disease. Cure rates in patients treat-
ed with either nifurtimox or benznidazole during 
the acute phase range from 65% to 80%.17 Chronic 
disease shows less of a response to traditional anti-
parasitic drug regimens, but higher rates of success 
are seen in younger patients.5 According to current 
estimates, successful treatment of chronic disease is 
limited to 15% to 30% patients.17 Treatment of con-
genital Chagas disease should begin as soon as the 
diagnosis is confirmed, and cure rates are greater 
than 90% if patients are treated within the first year 
of life.10 Treating congenital Chagas disease is im-
portant because the infection can be passed to fu-
ture generations even if the disease never manifests 
with symptoms.19 However, if an expecting mother 
has known Chagas disease, antiparasitic medica-
tions are not recommended during the pregnancy 
because of a lack of fetal safety data for the two an-
tiparasitic agents.20 Instead, it is recommended that 
women of childbearing age be treated before preg-
nancy, as rates of congenital infection are 25 times 
lower in women who are treated than in those who 
are not.21

PRE- AND POSTEXPOSURE PATIENT EDUCATION
Patient education mainly focuses on how to prevent 
Chagas disease and prognosis once diagnosed. Dur-
ing travel to endemic areas, the use of insecticides 

Abbreviations: IgG, immunoglobulin G 
Source: Gomes et al. Mem Inst Oswaldo Cruz. 2009.16

FIGURE 2

Confirming Congenital Chagas Disease
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and residing in well-built households are the most 
important prevention measures. No vaccine is avail-
able, and primary chemoprophylaxis of persons visit-
ing endemic areas is not recommended due to the low 
risk for infection and concerns about adverse effects.13 

The survival rate of those who remain in the in-
determinate phase is the same as that of the general 
population. However, findings that most strongly 
predict mortality include ventricular tachycardia, 
cardiomegaly, congestive heart failure (NYHA class 
III/IV), left ventricular systolic dysfunction, and 
male sex.10 Patients diagnosed with Chagas disease 
should be strongly encouraged not to donate blood 
or organs.10 Some organ and blood donation orga-
nizations selectively or universally screen donated 
specimens; however, this screening is not required 
by law.5 Family members of those diagnosed with 
the disease should also be tested, especially if the 
patient is a woman who has children or who plans to 
become pregnant.10

FOLLOW-UP
In patients confirmed to have Chagas disease but 
without symptoms and a normal ECG, further ini-
tial evaluation is not required.10 An annual history, 
physical exam, and ECG should be done. Those who 
have symptoms or ECG changes should have a com-
plete cardiac work-up, including a 24-hour ambula-
tory ECG, exercise stress test, and echocardiogram 
to determine functional capacity. A barium swallow, 
barium enema, esophageal manometry, and en-
doscopy may be indicated in patients with gastroin-
testinal symptoms of Chagas disease but otherwise 
are not recommended. Patients taking antiparasitic 
drugs should have a CBC and CMP at the start of 
treatment and then bimonthly until the end of treat-
ment to monitor for rare bone marrow suppression. 

Nifurtimox and benznidazole are also known to be 
mutagenic and increase the risk for lymphoma in 
animal studies, but this risk has not been document-
ed in humans.10

CONCLUSION
Chagas disease is considered one of the neglected 
tropical diseases due to its high prevalence, chronic 
course, debilitating symptoms, and association with 
poverty.7 It is evident that incidence and prevalence 
of Chagas disease in the US are increasing due to 
recent immigration and mother-to-child transmis-
sion. Therefore, family practice clinicians must be 
able to recognize the red flags that suggest a T cruzi 
infection.5,9 Enhanced awareness of Chagas dis-
ease among health care providers will lead to better 
symptom control and cure rates for affected patients 
and may also prevent congenital infections. These 
efforts could serve to remove Chagas disease from 
the list of neglected tropical diseases.                        CR
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