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Sudden cardiac death (SCD) is the most common cause of death in patients with Chagas disease (ChD).
There are over 300,000 ChD-infected individuals living in the United States, of whom 10-15% have
undiagnosed Chagas cardiomyopathy (CCM). CCM patients have a higher risk of SCD compared to non-
CCM patients, although early and appropriate treatment of CCM patients can result in a 95% relative risk
reduction of SCD. Emergency physicians have a unique opportunity to improve outcomes among these
patients by becoming more vigilant in recognizing the signs and symptoms of CCM in patients who present
in sudden cardiac arrest. We report the case of a patient presenting to the emergency department with
pulseless ventricular tachycardia and an undiagnosed history of CCM. [Clin Pract Cases Emerg Med.

INTRODUCTION

Chagas disease (ChD) has become a global public health
problem due to high rates of immigration from endemic to
non-endemic countries.? An estimated 7-8 million
individuals worldwide are infected with ChD, mostly in
Latin America.>* In the United States there are >300,000
ChD-infected individuals, of whom 30,000-45,000 are
estimated to have undiagnosed Chagas cardiomyopathy
(CCM), the primary form of chronic ChD.>* The Center of
Excellence for Chagas Disease reports that about one in five
Latin American patients in Los Angeles presenting with
non-ischemic cardiomyopathy had CCM.’

However, the patient population at risk for ChD infection is
not limited to patients of Latin American heritage. While vector-
borne Trypanosoma cruzi transmission is responsible for most
ChD infections, other routes of transmission include blood
transfusion, organ transplantation, and vertical transmission from
mother-to-fetus.'* Voluntary screening for 7. cruzi antibodies in
U.S. blood donations began in 2007 but only became mandatory
in 2016.% Vertical transmission accounts for 63-315 congenitally-
infected infants per year in the U.S.” Because these cases are

often not recognized or treated, there is an increased risk for these

children to develop CCM in adulthood.’

There are a growing number of case reports on ChD
patients who initially presented with cardiac signs and
symptoms that confounded diagnosticians in non-endemic
countries (Europe, Japan).'*!” We describe the case of a patient
in the U.S. who presented to the emergency department (ED)
with pulseless ventricular tachycardia (VT) and an undiagnosed
history of ChD. The goal of this case report is to increase the
awareness of ChD among U.S. emergency physicians and,
consequently, contribute to reducing the outcome of sudden
cardiac death (SCD) in CCM patients.

CASE REPORT

A 48-year-old Hispanic male presented to the ED
complaining of palpitations, shortness of breath, generalized
abdominal pain, and lightheadedness for eight hours with
worsening symptoms in the preceding two hours. Two months
prior to initial presentation, he had experienced these symptoms
intermittently and been given recommendations for an
outpatient workup; then he was lost to follow-up. Past medical
history was significant for hypercholesterolemia and
hypertension controlled by enalapril.

On initial presentation, the patient was in moderate
respiratory distress but alert and oriented. Examination assessed
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tachypnea, thready radial pulses and an unobtainable blood
pressure. Cardiac telemetry displayed a wide complex VT of 206
beats per minute, as seen in the image below.

As the patient was being prepared for emergent synchronized
cardioversion, he began to vomit and became unresponsive and
apneic. He remained in VT with no pulse. Advanced cardiac life
support was initiated and he received defibrillation at 200 J,
biphasic. Epinephrine 1 mg intravenous (IV) bolus was
administered every three minutes for a total of three doses.
Overall, the patient received six biphasic defibrillation shocks; the
first two at 200 J and the last four at 300 J. The patient
intermittently regained pulses between shocks and remained
hypotensive. After return of spontaneous circulation and normal
sinus thythm, the patient received a bolus of amiodarone 300 mg
IV and was started on a drip at 1 mg/min. This was followed by
an infusion of dobutamine titrated to 7mcg/kg/min. Levophed
was given at 8 meg/min and later titrated to 2 mcg/min. He was
admitted in critical condition to the intensive care unit (ICU). As
his initial troponin in the ED was 1.2 ng/mL, the cardiology
service was consulted.

Further investigations into his social history uncovered
relevant information. The patient’s wife stated that he was a
construction worker who was born and raised in southern Mexico
and that many people in his village suffered from heart
conditions. ChD was considered as a potential diagnosis, and the
cardiologist agreed with the primary team to initiate a ChD
diagnostic workup.

An echocardiogram displayed severe left ventricular (LV)
dysfunction with an ejection fraction (LVEF) of 20%. The
following morning, a coronary angiogram demonstrated mild-to-
moderate coronary artery disease that was unlikely to have
caused his severe cardiomyopathy. Throughout his two-day ICU
course, the patient continued to experience recurrent VT but was
successfully cardioverted during each event.

Two days later, the laboratory analysis of 7. cruzi
immunoglobulin G (IgG) and immunoglobulin M was found to

Image. Electrocardiogram displaying ventricular tachycardia at
206 beats per minute.

CPC-EM Capsule

What do we already know about this clinical
entity?

Chagas disease (ChD) causes Chagas
cardiomyopathy (CCM). CCM patients have
a higher risk of sudden cardiac death (SCD)
than patients with other cardiomyopathies:
60% of CCM deaths are due to SCD.

What makes this presentation of disease
reportable?

In the U.S., increasing numbers of patients
with undiagnosed chronic ChD are seeking
care in the ED for cardiac abnormalities that
lead to SCD.

What is the major learning point?

Timely treatment of acute ChD can be
curative and prevent CCM. Management

of CCM with implantable cardioverter
defibrillator placement and amiodarone may
reduce the relative risk of SCD by 95%.

How might this improve emergency
medicine practice?

Emergency physicians can reduce the risk of
SCD among CCM patients by recognizing
the risk factors for ChD in patients and by
initiating the appropriate management of
patients with severe CCM.

be remarkable for titers of 1:128 and <1:20, respectively,
indicating a past 7. cruzi infection and confirming chronic
ChD. The patient continued to improve throughout his
one-week hospital course and was discharged home with
referral to the cardiology clinic for implantable cardioverter-
defibrillator (ICD) placement.

DISCUSSION

The current body of literature reflects an increased awareness
among clinicians in certain specialties such as cardiology and
infectious diseases of the emergence of ChD in the U.S.522!
However, a 2010 survey administered by the Centers for Disease
Control and Prevention (CDC) / Medscape reported that 27-68%
(ranged by specialty) of U.S. physicians were not confident in
their current knowledge of ChD and that 29-60% of respondents
neglected to consider ChD in their differential diagnosis for their
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patient population.?” This lack of familiarity with ChD in the
medical community poses significant barriers to accessing
appropriate and timely healthcare for ChD patients.>*

Delays in the diagnosis of ChD can be devastating to the
patient as treatment of an acute infection can cure the patient and
prevent chronic complications such as CCM and SCD.*** An
acute 7. cruzi infection consists of a nonspecific febrile illness
that resolves within 4-8 weeks, although 5-10% of acutely
infected patients rapidly progress to severe myocarditis.*** Most
patients remain asymptomatic during a latent (indeterminate)
phase that can last 10-30 years.”” These patients have the
“indeterminate form” of ChD and exhibit normal
electrocardiogram (ECG)/echocardiogram findings despite
positive serology.>*® The remainder of patients develop chronic
ChD. Approximately 30% of these chronic ChD patients develop
CCM.%¥ Other less common chronic complications include
gastrointestinal megasyndromes (megaesophagus, megacolon)
that can exist alone or in conjunction with cardiac disease.*"!>%

The exact pathogenesis of CCM secondary to chronic ChD is
unknown, although it is commonly accepted that persistent
parasitic injury to the myocardium causes fibrosis in the
posteroinferior/apical left ventricle and sinus node; this fibrosis
results in malignant arrhythmias that elicit sudden cardiac arrest
and, ultimately, SCD.?6*8303! CCM is associated with a worse
prognosis than non-CCM cardiomyopathies.”*** The World
Health Organization estimates that 50,000 deaths per year are
related to CCM, mostly due to SCD (60%), heart failure (25%),
and thromboembolic events (15%).%82>3

The severity of adverse outcomes in CCM patients
underlines the need for emergency physicians to take a more
proactive approach in identifying patients with risk factors for 7.
cruzi exposure. Obtaining a detailed social and medical history
is vital to assessing a patient’s risk of 7. cruzi exposure.
Pertinent questions about the patient include birthplace,
countries of long-term residence, country of birth mother’s
residence, and history of blood transfusions/organ
transplantation.? Since 2016, an online calculator has been
available to aid clinicians in predicting a patient’s risk of
chronic ChD.? Certain characteristics associated with the CCM
patient can also help physicians: most are young (30-50 years of
age) and present with atypical chest pain, palpitations,
bradycardia, syncope, symptoms of congestive heart failure, or
thromboembolic manifestations.?-30-3334

The standard 12-lead ECG is the first step in evaluating a
patient with suspected ChD and can help emergency physicians
to rule-out patients with a low risk of SCD. ChD patients with
normal ECGs have prognoses comparable to patients without
ChD.*! An ECG can also alert physicians to the presence of
CCM, even in asymptomatic patients. The most common
abnormal ECG finding for severe CCM is right bundle branch
block.”*” Other common abnormalities include both non-
sustained (NSVT) and sustained ventricular tachycardia (SVT),
ventricular premature beats, atrio-ventricular block, and
prolonged QT intervals.?”*' ECG abnormalities can be detected

several years before the presentation of symptoms or
cardiomegaly and can signal the need for a ChD diagnostic
workup.?3!

The diagnosis of ChD requires two or more serologic tests
(enzyme-linked immunosorbent assay, immunofluorescence,
indirect hemagglutination) to detect 7. cruzi-specific antibodies
or radiographic/echocardiographic evidence of heart
disease.”*6835 An IgG titer greater than 1:16 is positive for
chronic T cruzi infection.'?

Once the diagnosis is established, risk scores calculating
morbidity and mortality for CCM patients can be used to identify
patients at higher risk for SCD and other complications. The
Rassi score for ChD prognosis employs six factors to predict
10-year all-cause mortality rates: 1) New York Heart Association
functional class III or IV; 2) radiological evidence of
cardiomegaly; 3) LV systolic dysfunction; 4) NSVT on 24-hour
Holter monitoring; 5) low QRS voltage; and 6) male sex.*
Patients are classified as low risk with a 10% mortality rate,
intermediate risk with a 44% mortality rate, or high risk with an
85% mortality rate.** Our patient had a Rassi score of 18 (high
risk) and LVEF<20%, which warranted an ICD placement.*

Appropriate management can reduce the occurrence of SCD.
SCD accounted for 87% of deaths in CCM patients without
pacemakers and 67% of deaths in CCM patients with
pacemakers.*> ICD implantation is recommended for the
prevention of SCD in patients with non-ischemic cardiomyopathy
and LVEF<35% who were resuscitated from sudden cardiac
arrest caused by SVT.?”3¢ Amiodarone is used as the preferred
antiarrhythmic agent in these patients.”!"?7%37 One study reported
that treatment of CCM with ICDs and amiodarone resulted in a
95% relative risk reduction in SCD (p=0.006) and a 72%
reduction in all-cause mortality (p=0.007).%

Other treatment options depend on the stage of ChD. Two
antitrypanosomal drugs used to treat acute ChD, benznidazole
and nifurtimox, are only available in the U.S. through the
CDC.’ Treatment is recommended for all pediatric patients
and those with reactivation from immunosuppression; due to
severe adverse reactions, the regimen is considered on an
individual basis for chronic ChD patients and those >50 years
of age.!"?38 The effectiveness of either drug for chronic ChD
remains controversial 2423333941

Patient education is an essential component of appropriate
ChD management as patients are often lost to follow-up. Patients
with confirmed ChD infections should be advised against blood
or organ donation, while those with suspected ChD should be
informed of treatment options for infected women and children to
prevent congenital infections and chronic complications.”
Emergency physicians can decrease the propagation of acute
ChD infection and chronic ChD complications in the U.S. by
screening and educating patients at risk for ChD.

CONCLUSION
Immigration is altering the epidemiology of ChD in the U.S.
and increasing the number of ChD-infected patients seeking care
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in the ED. These changes highlight the need for emergency
physicians to update their knowledge of the clinical presentation,
diagnostic workup and management of historically neglected
diseases to provide patient care that reflects the changing
demographic characteristics of their communities.

Our case report endeavors to increase the awareness of the

cardiac complications of ChD among U.S. emergency physicians.

Emergency physicians have a unique opportunity to reduce the
outcome of SCD among CCM patients by becoming more
vigilant in recognizing the risk factors for ChD in patients who
present with sudden cardiac arrest and by initiating the
appropriate management of patients with severe CCM.

10.

Address for Correspondence: Michael M. Neeki, DO, MS, Arrowhead
Regional Medical Center, Department of Emergency Medicine, 400
N. Pepper Ave, Medical Office Building Suite 7, Colton, CA, 92324.
Email: michaelneeki@gmail.com.

Confiicts of Interest: By the CPC-EM article submission agreement,
all authors are required to disclose all affiliations, funding sources
and financial or management relationships that could be perceived
as potential sources of bias. The authors disclosed none.

Copyright: © 2017 Neeki et al. This is an open access article
distributed in accordance with the terms of the Creative Commons
Attribution (CC BY 4.0) License. See: http://creativecommons.org/

licenses/by/4.0/

1.

12.

13.

14.

REFERENCES

1. Conners EE, Vinetz JM, Weeks JR, et al. A global systematic review
of Chagas disease prevalence among migrants. Acta Trop.
2016;156:68-78.

2. Brasil PE, Xavier SS, Holanda MT, et al. Does my patient have
chronic Chagas disease? Development and temporal validation of a
diagnostic risk score. Rev Soc Bras Med Trop. 2016;49(3):329-40.

3. World Health Organization Tropical Disease Research. Chagas
disease (American Trypanosomiasis) Factsheet N°340 March 2017;
Available at: http://www.who.int/mediacentre/factsheets/fs340/en/.
Accessed April 15, 2017.

4. Andrade DV, Gollob KJ, Dutra WO. Acute Chagas disease: new
global challenges for an old neglected disease. PLoS Negl Trop Dis.
2014;8(7):e3010.

5. Bern C, Montgomery SP. An estimate of the burden of Chagas
disease in the United States. Clin Infect Dis. 2009;49(5):e52-4.

6. Manne-Goehler J, Umeh CA, Montgomery SP, et al. Estimating the

15.

16.

17.

18.

19.

20.

of Chagas disease among Latin American immigrants with
nonischemic cardiomyopathy in Los Angeles, California. Circ Heart
Fail. 2015;8(5):938-43.

Center for Biologics Evaluation and Research (CBER). Amendment
to “Guidance for Industry: Use of Serological Tests to Reduce the
Risk of Transmission of Trypanosoma Cruzi Infection in Whole Blood
and Blood Components Intended for Transfusion”; Draft Guidance for
Industry. Food and Drug Administration. Silver Spring, MD. November
10, 2016. Available at: https://www.fda.gov/downloads/
BiologicsBloodVaccines/GuidanceComplianceRegulatorylnformation/
Guidances/Blood/UCM528600.pdf. Accessed April 17, 2007.
Montgomery SP, Starr MC, Cantey PT, et al. Neglected parasitic
infections in the United States: Chagas disease. Am J Trop Med Hyg.
2014;90(5):814-8.

Imai K, Maeda T, Sayama Y, et al. Chronic Chagas disease with
advanced cardiac complications in Japan: case report and literature
review. Parasitol Int. 2015;64(5):240-2.

Manzano-Fernandez S, Saura D, Pastor P, et al. Ventricular
arrhythmias in chronic Chagas’ myocardiopathy: a case report and
brief review of different antiarrhythmic strategies. Int J Cardiol.
2010;138(1):88-90.

Patel RA, DiMarco JP, Akar JG, et al. Chagas myocarditis and
syncope. J Cardiovasc Magn Reson. 2005;7(4):685-8.

Hsu RC, Burak J, Tiwari S, et al. Chagas cardiomyopathy in New
Orleans and the Southeastern United States. Ochsner J.
2016;16(3):304-8.

Liechti M, Baur HR, Gurtner HP, et al. [Cardiac complications of
American trypanosomiasis (Chagas disease). Various case reports
and general observations]. Schweiz Med Wochenschr.
1990;120(41):1493-6.

Satoh F, Tachibana H, Hasegawa I, et al. Sudden death caused by
chronic Chagas disease in a non-endemic country: autopsy report.
Pathol Int. 2010;60(3):235-40.

Pinto AY, Valente SA, Valente Vda C. Emerging acute Chagas
disease in Amazonian Brazil: case reports with serious cardiac
involvement. Braz J Infect Dis. 2004;8(6):454-60.

Vannucchi V, Tomberli B, Zammarchi L, et al. Chagas disease as a
cause of heart failure and ventricular arrhythmias in patients long
removed from endemic areas: an emerging problem in Europe. J
Cardiovasc Med (Hagerstown). 2015;16(12):817-23.

Pearlman JD. Chagas’ disease in Northern California: no longer an
endemic diagnosis. Am J Med. 1983;75(6):1057-60.

Bimbi BJ, Unger P, Vandenbossche JL, et al. Chagas disease: don’t
forget it in Latin American patients with heart block! Acta Cardiol.
2014;69(2):206-8.

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.

burden of Chagas disease in the United States. PLoS Negl Trop Dis. 21. Kuehn BM. Chagas heart disease an emerging concern in the United
2016;10(11):e0005033. States. Circulation. 2016;134(12):895-6.
7. Traina MI, Sanchez DR, Hernandez S, et al. Prevalence and impact 22. Stimpert KK, Montgomery SP. Physician awareness of Chagas
Volume I, No. 4: November 2017 357 Clinical Practice and Cases in Emergency Medicine



Chagas Disease-induced Sudden Cardiac Arrest

Neeki et al.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

disease, USA. Emerg Infect Dis. 2010;16(5):871-2.

Center for Drug Evaluation and Research. The Voice of the Patient: A
Series of Reports from the U.S. Food and Drug Administration’s
Patient-Focused Drug Development Initiative (Chagas Disease).
2015; FDA Report from Public Meeting April 28, 2015. Available at:
https://www.fda.gov/downloads/Drugs/NewsEvents/lUCM474051.pdf.
Accessed April 19, 2017, 2017.

Pecoul B, Batista C, Stobbaerts E, et al. The BENEFIT trial: where do
we go from here? PLoS Negl Trop Dis. 2016;10(2):e0004343.

Bern C, Montgomery SP, Herwaldt BL, et al. Evaluation and
treatment of Chagas disease in the United States: A Systematic
Review. JAMA. 2007;298(18):2171-81.

Gascon J, Albajar P, Canas E, et al. [Diagnosis, management and
treatment of chronic Chagas’ heart disease in areas where
Trypanosoma cruzi infection is not endemic]. Rev Esp Cardiol.
2007;60(3):285-93.

Barbosa MP, Carmo AA, Rocha MO, et al. Ventricular arrhythmias in
Chagas disease. Rev Soc Bras Med Trop. 2015;48(1):4-10.

Healy C, Viles-Gonzalez JF, Saenz LC, et al. Arrhythmias in Chagasic
cardiomyopathy. Card Electrophysiol Clin. 2015;7(2):251-68.

de Souza AC, Salles G, Hasslocher-Moreno AM, et al. Development
of a risk score to predict sudden death in patients with Chagas’ heart
disease. Int J Cardiol. 2015;187:700-4.

Bestetti RB, Cardinalli-Neto A. Sudden cardiac death in Chagas’ heart
disease in the contemporary era. Int J Cardiol. 2008;131(1):9-17.
Salles G, Xavier S, Sousa A, et al. Prognostic value of Qt interval
parameters for mortality risk stratification in Chagas’ disease: results
of a long-term follow-up study. Circulation. 2003;108(3):305-12.
Rassi A, Jr., Rassi SG, Rassi A. Sudden death in Chagas’ disease.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Arq Bras Cardiol. 2001;76(1):75-96.

Nunes MC, Dones W, Morillo CA, et al. Chagas disease: an overview
of clinical and epidemiological aspects. J Am Coll Cardiol.
2013;62(9):767-76.

Punukollu G, Gowda RM, Khan IA, et al. Clinical aspects of the
Chagas’ heart disease. Int J Cardiol. 2007;115(3):279-83.

Rassi A Jr, Rassi A, Little WC, et al. Development and validation of a
risk score for predicting death in Chagas’ heart disease. N Engl J
Med. 2006;355(8):799-808.

Martinelli M, de Siqueira SF, Sternick EB, et al. Long-term follow-up
of implantable cardioverter-defibrillator for secondary prevention in
Chagas’ heart disease. Am J Cardiol. 2012;110(7):1040-5.

Gali WL, Sarabanda AV, Baggio JM, et al. Implantable cardioverter-
defibrillators for treatment of sustained ventricular arrhythmias in
patients with Chagas’ heart disease: comparison with a control group
treated with amiodarone alone. Europace. 2014;16(5):674-80.

Viotti R, Alarcon de Noya B, Araujo-Jorge T, et al. Towards a
paradigm shift in the treatment of chronic Chagas disease.
Antimicrob Agents Chemother. 2014;58(2):635-9.

Morillo CA, Marin-Neto JA, Avezum A, et al. Randomized trial of
benznidazole for chronic Chagas’ cardiomyopathy. N Engl J Med.
2015;373(14):1295-306.

Marin-Neto JA, Rassi A, Jr., Avezum A, Jr., et al. The BENEFIT Trial:
Testing the hypothesis that trypanocidal therapy is beneficial for
patients with chronic Chagas heart disease. Mem Inst Oswaldo Cruz.
2009;104 Suppl 1:319-24.

Coura JR, Borges-Pereira J. Chronic phase of Chagas disease: why
should it be treated? a comprehensive review. Mem Inst Oswaldo
Cruz. 2011;106(6):641-5.

Clinical Practice and Cases in Emergency Medicine

358

Volume I, No. 4: November 2017





