Infectious Disease CONSULT

Chagas disease: An unusual
and dangerous infection
for both mother and baby

US clinicians may be unfamiliar with Chagas disease,
but it is common in Central America, South America, and
Mexico. Among at-risk populations, screen for Chagas
disease, preferably before pregnancy so that appropriate
antimicrobial treatment can be given.

Kristin Drew, BS, and Patrick Duff, MD

CASE Pregnant woman with a suspected
parasitic infection

A 20-year-old, previously healthy, primigravid
woman at 24 weeks’ gestation immigrated from
Bolivia to the United States 3 days ago. On the
morning of her international flight, she awoke to
discover a small insect bite just below her left
eye. She sought medical evaluation because
her eyelid is now significantly swollen, and she
has a headache, anorexia, fatigue, and a fever
of 38.4° C. The examining physician ordered a
polymerase chain reaction (PCR) test for Try-
panosoma cruzi, and the test is positive.
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e How should this patient be treated during,
and after, her delivery?

e Does this infection pose a risk to the newborn
baby?

e What type of surveillance and treatment is
indicated for the baby?

hagas disease is common in South

America, Central America, and Mex-

ico and is well known to physicians
in those countries. Clinicians who practice
in the United States are much less famil-
iar with the condition, but it is becoming
increasingly common as a result of interna-
tional travel within the Americas.

In this article, we review the interesting
microbiology and epidemiology of Chagas
disease, focus on its clinical manifestations,
and discuss the most useful diagnostic tests
for the illness. We conclude with a summary
of preventive and treatment measures, with
particular emphasis on managing the dis-
ease in pregnancy.

How Chagas disease is
transmitted and who is at risk
Chagas disease was named in honor of a
Brazilian physician, Carlos Chagas, who first
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Chagas disease

is caused by

the parasite
Trypanosoma

cruzi and is also
known as American
trypanosomiasis

FIGURE 1 Mechanisms of
transmission of Chagas disease

. Vector . Other?

a“Other” includes blood transfusion, organ transplant, ingestion
of contaminated food or liquids, and exposure to wild animals
in forested areas.

Perinatal

described the condition in 1909. The disease
is endemic in South America, Central Amer-
ica, and Mexico, and, recently, its prevalence
has increased in the southern United States.
Approximately 300,000 people in the United
States are infected."?

The illness is caused by the parasite
Trypanosoma cruzi, and it is also known as
American trypanosomiasis. The parasite is
spread primarily by the bite of triatomine
insects (“kissing bugs”). Approximately 60%
of these insects are infected with the parasite.
The insects live and thrive in the interspaces
of mud walls (adobe homes) and thatched
roofs. At night, the insects leave their dark-
ened spaces and feed on the exposed skin of
sleeping persons. They are particularly likely
to bite the moist skin surfaces near the eye
and mouth, and, as they do, they defecate
and excrete the parasite into the blood ves-
sels beneath the skin. Within the blood, the
trypomastigotes invade various host cells.
Inside the host cells, the organism transforms
into an amastigote, which is the replicative
form of the parasite. After several rounds of
replication, the amastigote transforms back
into a trypomastigote, bursts from the cell,
and goes on to infect other host cells.!

In addition to transmission by the insect
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vector, the parasite also can be transmitted
by blood transfusion and organ donation.
When contaminated blood is transfused, the
risk of transmission is approximately 10% to
25% for each unit. Following implementa-
tion of effective screening programs by blood
banks in Central America, South America,
Mexico, and the United States, the risk of
transmission from undetected infection is
now approximately 1:200,000 per unit.

When a transplant procedure with an
infected heart is performed, the risk of trans-
mission is 75% to 100%. For liver transplants,
the frequency of transmission is 0% to 29%;
for kidney transplants, the risk of transmis-
sion is 0% to 19%.

Consumption of contaminated food or
drink, particularly nonpasteurized items sold
by street vendors, is also an important mecha-
nism of transmission. In addition, transmission
can occur as a result of laboratory exposure
and by exposure to wild animals (racoons,
opossums, marmosets, bats, armadillos) in
forested areas. Finally, perinatal transmission
now accounts for about 22% of infections. As
effective vector control programs have been
introduced in endemic areas, the proportion
of cases caused by the insect vector has steadily
decreased'? (FIGURE 1).

Clinical manifestations of

Chagas disease

Chagas disease occurs in 2 stages, acute and

chronic."** In patients who are infected via an

insect vector, the acute stage typically begins

1 to 2 weeks after the insect bite. This phase

of the illness usually lasts 4 to 8 weeks and

almost always resolves without treatment.
Some infected patients will be com-

pletely free of symptoms. Others will have

manifestations such as:

o fever

o malaise

o headache

o hepatosplenomegaly

o lymphadenopathy

o swollen nodule at the site of infection

—Romana’s sign, when the lesion is on the

eyelid
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—Chagoma, when the lesion is elsewhere
on the skin.

Fortunately, less than 5% of patients will
have severe illness, manifested by myocardi-
tis, pericarditis, encephalitis, or meningitis.

People infected by ingestion of the par-
asite in food or drink often become more
severely ill within 3 weeks. Their clinical
manifestations include fever, vomiting, dys-
pnea, cough, chest pain, abdominal pain,
and myalgias. Individuals infected through
organ transplant or blood transfusion pre-
sent more like those infected by the insect
vector, but their illness may not develop until
several weeks to 5 months after exposure.

In the absence of effective treatment,
approximately 40% of patients with acute
infection will develop chronic infection, often
several decades later. The most common, and
most ominous, feature of chronic illness is
cardiac disease, experienced by about 30% of
patients. Cardiac disease may be manifested
as a serious arrhythmia, chest pain, conges-
tive heart failure, or thromboembolism.

The other organ system that is likely
to be adversely affected in patients with
chronic disease is the gastrointestinal (GI)
system, and approximately 10% of chroni-
cally infected patients experience this com-
plication. Patients may develop a dilated
esophagus, which leads to odynophagia
and dysphagia. Diminished motility in other
areas of the GI tract also may result in chronic
constipation and even bowel obstruction.
Chronically infected patients who are immu-
nosuppressed due to HIV infection may
become gravely ill as a result of encepha-
litis and brain abscesses. Cardiac and GI
dysfunction is due to the parasite’s massive
destruction of nerve endings.

Making the diagnosis

The diagnosis of Chagas disease begins with
screening patients who have epidemiologic
risk factors that place them at high risk for
contracting the infection and at significantly
increased risk for morbidity and mortality as
a result of either the acute infection or the
later chronic stage of infection. A thorough
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history is vital in the evaluation because the
acute illness can have such vague clinical
manifestations, and many patients remain
asymptomatic until signs of chronic infec-
tion appear.

Risk factors that warrant screening
include being born in a country endemic
for Chagas disease, living in an endemic
country for more than 6 months, living
with someone who has a confirmed diag-
nosis, residing in a house made of natural
materials (mud walls, thatched roof) in an
endemic area, and a history of discovering
the triatomine bug in the household.

Screening options include serology,
microscopy, and PCR testing. Screening with
a single, highly sensitive immunoglobulin G
(IgG) serologic test is recommended for non-
endemic clinical or community settings. In
patients who were born in or who lived in an
endemic area for more than 6 months, spe-
cial consideration should be given to screen-
ing women of reproductive age, patients of
all ages who were born to a mother with a
confirmed diagnosis, individuals who were
exposed to a triatomine insect, and people
who are immunocompromised.®

A positive serologic test should be con-
firmed with a second assay based on a dif-
ferent antigen. Currently, 4 IgG tests have
US Food and Drug Administration (FDA)
approval for diagnosis. If a patient has 2
positive serologic tests, the diagnosis is
confirmed, regardless of clinical presenta-
tion. Discordant results warrant a third test
to differentiate between positive and nega-
tive results (FIGURE 2, page 42).° All patients
with a confirmed diagnosis should have an
electrocardiogram, echocardiogram, and
abdominal computed tomography (CT) scan
to assess for cardiac or GI abnormalities.

Neonates and infants of mothers with
suspected or confirmed infection merit
special attention. These children may dem-
onstrate hepatomegaly, splenomegaly, ane-
mia, thrombocytopenia, pneumonitis, heart
failure, cardiac arrhythmias, or meningoen-
cephalitis. Newborns delivered to infected
mothers will invariably have positive tests
for IgG antibody because of transplacental
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Screening options
include serology,
microscopy, and
PCR testing.
Screening with

a single, highly
sensitive IgG
serologic test is
recommended for
nonendemic clinical
or community
settings.
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FIGURE 2 Algorithm for screening women of childbearing age for Chagas disease®

Woman of childbearing age who:

e Has a family member with a confirmed case of Chagas disease

e Was born in or lived in an endemic country for 6 months (Mexico, Central America, and South America)

e Lives in a house made of natural materials (mud, adobe, thatch, palm leaves) in Mexico, Central America, or South America
e Was bitten by the triatomine bug or found a triatomine bug in the household

* Serology screen

Positive

Second serology
Y Y

Positive: Diagnosis
of Trypanosoma Negative
cruzi infection

Third serology

Y Y

y

v

Negative:
Risk is negligible

A

Positive Negative

transfer of maternal antibody. Therefore,
they should be evaluated by PCR or by direct
microscopic examination of the blood for
trypomastigotes. In neonates with a negative
initial result, repeat testing should be per-
formed by PCR at 4 to 6 weeks of age. Even
if the second screening test is negative, the
infant should be retested at 9 to 12 months.
At this point, maternal IgG no longer should
be circulating in the infant’s blood. Three
negative tests should effectively rule out
T cruzi infection (FIGURE 3).57

Organ recipients merit special consid-
eration because, in these individuals, the
late stages of Chagas disease may be fatal.
In these patients, the preferred diagnostic
test is PCR. For transplant patients, monitor-
ing should occur every week for 2 months,
every other week for the third month, then
monthly for 6 months after transplantation.
Routine monitoring is not recommended
in patients with HIV infection who show no
clinical signs of Chagas disease and who are
not from endemic areas.
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Treatment options
No vaccine or hyperimmune globulin can
be used to treat Chagas disease. At this time,
2 antiparasitic drugs are available to treat
the condition. One is benznidazole, which
inhibits DNA, RNA, and protein synthesis
within the microorganism. The medication
is given in a dose of 5 to 8 mg/kg per day,
divided into 2 doses, for 60 days. Benznida-
zole is FDA approved for the treatment of
individuals older than age 2. It has been used
off-label in children younger than 2 years of
age. The drug is commercially available at
http://www.benznidazoletablets.com.

Benznidazole causes multiple minor
side effects and several very serious adverse
effects. The serious adverse effects include
acute generalized exanthematous pustulosis,
toxic epidermal necrolysis, peripheral neu-
ropathy, marrow suppression, and hepato-
toxicity. Benznidazole has been teratogenic
and carcinogenic in animal studies and
should not be used in pregnancy.**¢

The second drug is nifurtimox. This drug
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FIGURE 3 Algorithm for screening for vertical transmission of Chagas disease®

Neonate or infant < 3 months who:

e Was born to a mother with suspected or confirmed Chagas disease diagnosis

and/or

® Presents with hepatomegaly, splenomegaly, anemia, or thrombocytopenia with
pneumonitis, heart failure, cardiac arrhythmia, or meningoencephalitis

Algorithm for Giemsa stain

v v

Positive: Negative:
Diagnosis of Repeat PCR and
Trypanosoma Giemsa stain

cruzi infection at 4-6 weeks

P

|

Test cord blood

Algorithm for PCR

v

v

Negative:
Repeat PCR and
Giemsa stain
at 4-6 weeks

Positive: Repeat testing to
rule out contamination from
maternal blood via:

e Giemsa stain

e Serology (only at 9-12 months)

or

P

1

Positive: . Positive: . Positive: .
. - Negative: . R Negative: . . Negative:
Diagnosis of Diagnosis of Diagnosis of N
Trvpanosoma Run serology at Trvpanosoma Run serology at Trvpanosoma Risk is
ryp” . 9-12 months ryp” . 9-12 months ryp” . negligible
cruzi infection cruzi infection cruzi infection
Positive: . Positive: .
. . Negative: . . Negative:
Diagnosis of T Diagnosis of T
Trypanosoma Risk is Trypanosoma Risk is
rypanoson negligible fypanoson negligible
cruzi infection cruzi infection

Abbreviation: PCR, polymerase chain reaction.

is FDA approved for the treatment of Cha-
gas disease in adults and for newborns and
young children. It is commercially available
for pharmacies to purchase from several
drug wholesalers. Nifurtimox produces reac-
tive oxygen species and toxic intermediates
that induce DNA damage and cause cell
death of the microorganism. The appropri-
ate oral dose is 8 to 10 mg/kg per day, divided
into 3 to 4 equal doses. The duration of treat-
ment is 60 to 90 days, depending on the
patient’s response. Like benznidazole, nifur-
timox also is highly toxic. Severe adverse
effects include a hypersensitivity reaction,
anaphylaxis, angioedema, syncope, seizures,
and psychosis. Nifurtimox also is teratogenic
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and is contraindicated in pregnancy."**
Clinicians who have questions about
the use of either of these medications should
contact the Centers for Disease Control
and Prevention, Division of Parasitic Dis-
eases public inquiries telephone line at
(404) 718-4745.
Potential for cure. When either benznida-
zole or nifurtimox is administered early in
the course of a patient’s acute infection, the
chance for complete cure is excellent. The
same s true for early treatment of the infected
neonate. When treatment is delayed, or if it
cannot be completed because of intolerable
adverse effects, the prognosis for complete
cure is diminished.
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CONTINUED FROM PAGE 43

In adults who have chronic disease, anti-
parasitic treatment is unlikely to be effective.
In such a situation, secondary treatment is
directed toward correction of heart failure,
control of cardiac rhythm disturbances, and
control of GI motility disorders. For both
cardiac and GI conditions, medication and
surgery may be indicated. Antiparasitic
treatment is more effective in children with
chronic disease but it is still not uniformly
effective.!3%¢

Preventing infection
Vector control is the key to preventing
infection in areas where Chagas disease is
endemic. One important, but often finan-
cially unaffordable, measure is construc-
tion of homes with building materials that
do not support the growth of the triatomine
insects that transmit the disease. A second
critical preventive measure is the spraying
of mud and thatched homes and surround-
ing areas with long-lasting insecticides.
Pyrethroids are the preferred agents today.
Alternative agents include fenitrothion
and bendiocarb.!
Other important preventive measures
include:
 screening the blood supply for T cruzi and
eliminating units contaminated with the
parasite
« screening for the parasite in organs tar-
geted for transplant
o screening infected women of reproduc-
tive age in endemic areas and treating
those who are positive before they become
pregnant; this measure may be almost 95%
effective in preventing congenital infection
e using mosquito netting when housing is
insecure and air conditioning is not available
e in endemic areas, avoiding unpasteur-
ized fruit drinks and unwashed fruits
and vegetables.

Unique considerations

in preghancy

Chagas disease does not cause specific
anatomic birth defects. However, infected
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women are more likely to experience
spontaneous abortion, preterm premature
rupture of membranes, preterm labor, and
fetal growth restriction. Overall, the risk of
perinatal transmission is approximately 5%,
but it may be higher in women who have a
very high parasite load. Infected neonates
who remain untreated are at risk for develop-
ing the serious sequelae of chronic infection.
Atleast half of neonates who are infected will
initially be asymptomatic. Therefore, screen-
ing of at-risk neonates is essential in order to
implement effective treatment.>®

As noted earlier, the usual drugs used for
treating Chagas disease should not be used
in pregnancy. Nevertheless, it is still impor-
tant to screen certain individuals for infec-
tion and, subsequently, target them and their
neonates for treatment immediately follow-
ing delivery. The following pregnant patients
should be screened**:

o women with clinical manifestations that
suggest acute or chronic infection

o women from areas of the world in which
Chagas disease is endemic, namely, from
the southern United States to northern
Chile and Argentina. Although the disease
is endemic in 21 countries, the countries
with the highest prevalence are Bolivia,
Argentina, and Paraguay.

o newborns delivered to mothers who have
been identified as infected.

As mentioned, several tests are avail-
able for screening: PCR, antibody assays,
and examination of peripheral blood
smears. At least 2 test results should be posi-
tive to confirm the diagnosis of infection.
Neonates should be followed for 9 to 12
months after delivery to determine if peri-
natal transmission has occurred. Treatment
with antiparasitic drugs is indicated for all
infected children.’

CASE Continue surveillance during
pregnancy, treat after delivery

This patient should not be treated during preg-
nancy because the 2 major antiparasitic drugs
are teratogenic. Antenatally, she should be fol-
lowed for evidence of preterm labor and fetal
growth restriction. She also should have an elec-
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trocardiogram and echocardiogram to evaluate
for cardiac disease. Immediately after delivery,
the patient should be treated with benznidazole
for 60 days. Breastfeeding is acceptable. Her
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Key points: Chagas disease

Chagas disease is caused by the parasite Trypanosoma cruzi, which is spread by the bite
of the triatomine insect (the “kissing bug”).

The condition is widespread among impoverished populations in South America, Central
America, and Mexico, but it is rare in the United States except in individuals who immi-
grated here from endemic areas.

Chagas disease evolves through 2 phases: acute and chronic. Manifestations of acute
infection include fever, malaise, headache, hepatosplenomegaly, lymphadenopathy, and
swelling at the site of the insect bite. The chronic phase is manifested by serious cardiac
and gastrointestinal dysfunction.

The diagnosis can be established by identifying the organism in a blood smear and by
detecting antibody or antigen in the blood.

The 2 drugs of choice for treatment of Chagas disease are

benznidazole and nifurtimox. These drugs are teratogenic and

are contraindicated in pregnancy.

Women at risk for infection should be screened prior to, or during, pregnancy. Infants of
infected mothers should be screened for infection for up to 9 to 12 months after delivery
and treated if they test positive. Treatment of the infant is almost 100% effective in prevent-
ing chronic illness.
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