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Abstract

Chagas disease (CD) remains a major global health challenge and requires standardized,
multidisciplinary, and evidence-based clinical approaches. This article aims to present and
systematize the model of clinical routines developed at the Clinical Research Laboratory on
Chagas Disease (Lapclin-Chagas), INI/Fiocruz, for the initial evaluation and longitudinal
follow-up of patients with chronic CD. The proposal is intended to serve as a replicable and
adaptable framework for referral centers in both endemic and non-endemic settings. Using
a descriptive qualitative design, institutional protocols, national and international guide-
lines, and expert consultations were analyzed to construct a comprehensive care model. The
resulting protocol integrates diagnostic pathways (including dual serological confirmation
and clinical staging), criteria for etiological treatment, and coordinated multidisciplinary
follow-up involving cardiology, gastroenterology, pharmaceutical care, nutrition, psy-
chology, and social support. Specific pathways are also presented for Trypanosoma cruzi
(T. cruzi)/HIV coinfection, laboratory accidents, and monitoring of adverse reactions to
benznidazole. By consolidating more than three decades of institutional experience into
operational workflows, this proposal offers an innovative contribution to the organiza-
tion of CD care and provides actionable guidance for health systems seeking to improve
diagnostic accuracy, therapeutic adherence, patient safety, and long-term outcomes.

Keywords: chagas disease; clinical evaluation; therapeutic pathway; clinical protocol;
comprehensive health care

1. Introduction
The Clinical Research Laboratory on Chagas Disease (Lapclin-Chagas) of the Evandro

Chagas National Institute of Infectious Diseases (INI), Oswaldo Cruz Foundation (Fiocruz),
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has the mission “to provide high-quality solutions for the care of individuals with Chagas
disease, in line with their biopsychosocial context, within the levels of complexity of
medical care and the framework of the Brazilian Unified Health System (SUS)”. Its vision
is “to be nationally and internationally recognized as a center of excellence in clinical
research and in the care of people with Chagas disease”. Consistent with the mission
of INI/Fiocruz, Lapclin-Chagas pursues the integrated goals of patient care, research,
and teaching. Since 1986, it has served as a referral center for treatment and research
on Chagas disease (CD), developing a care model based on the principles of SUS. This
model emphasizes patient reception and humanization of care; access to complex, high-
quality diagnostic tests and procedures; pharmaceutical services; training and qualification
of health professionals; dissemination of information; active patient participation; and
community outreach initiatives.

The World Health Organization (WHO) classifies CD, caused by the protozoan Try-
panosoma cruzi (T. cruzi), among the 21 neglected tropical diseases [1]. Endemic regions have
traditionally been defined by the distribution of insect vectors transmitting the parasite,
spanning 21 continental countries in the Americas. In 2010, the Pan American Health Orga-
nization (PAHO) estimated that between 6 and 8 million people were infected with T. cruzi
in the region, with about 30,000 new vector-borne cases and 8000 congenital cases per year,
and approximately 65 million people remained at risk, with an estimated 12,000 deaths
annually [2]. In 2025, the WHO estimates that more than 7 million people worldwide are
infected with T. cruzi, leading to over 10,000 deaths every year, and more than 100 million
people are considered at risk of infection [1]. A 2024 update estimated 3.7 million cases
in Brazil, predominantly among women [3]. Initially confined to Latin America, CD has
now expanded to the around the globe, representing an emerging public health issue in the
United States and Europe [4].

Diagnosis of CD integrates epidemiological history, clinical findings, and laboratory
testing, depending on the stage of infection. In the acute phase, suspicion arises in individu-
als with persistent fever (>7 days) and exposure to triatomines or potentially contaminated
food. It should also be considered after community outbreaks of oral transmission or in
asymptomatic children under three years born to seropositive mothers [5–7]. In the chronic
phase, suspicion is supported by current or past residence in endemic areas, exposure to
infested dwellings, previous history of blood transfusion, family history of CD, or con-
sumption of in natura foods (notably in the Amazon) or game meat [5,8]. Laboratory
confirmation in the acute phase relies on direct parasitological detection, while in the
chronic phase, the gold standard method is positive T. cruzi IgG serology confirmed by
two tests with a different methodology [9].

CD progresses through two phases: an acute phase, shortly after infection, and a
chronic phase, which persists lifelong if no etiological treatment is provided. Acute mani-
festations range from nonspecific symptoms to more specific signs, with possible severe
complications. Chronic CD is classified into indeterminate (IF), cardiac (CF), and digestive
(DF) forms, with a mixed form (MF) when CF and DF coexist [5].

Chronic CD contributes substantially to morbidity and mortality through cardiac
and gastrointestinal complications [10]. The chronic phase is dynamic, with an estimated
1.9% annual progression from IF to determinate forms [11] and further progression
within CF or DF [12]. PAHO and Brazilian Ministry of Health guidelines recommend
mandatory treatment in acute cases and in chronic reactivation among immunosup-
pressed individuals. In chronic disease, trypanocidal treatment is strongly advised for
children, adolescents, and women of childbearing age, as well as adults up to 50 years
with preserved myocardial function [9,13]. For older adults, treatment decisions should
consider disease duration, absence of severe cardiomyopathy, and patient preferences [9].
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Evidence indicates that trypanocidal drugs can alter the natural history of CD, reducing
disease progression [14].

Comprehensive health care, integrality, interdisciplinarity, intersectorality, and con-
tinuity of care, are a central concept in SUS [15]. This approach emphasizes addressing
real health needs effectively rather than “doing everything for everyone”. In CD care,
standardized collection of epidemiological data, diagnostic testing, clinical management,
and treatment indication are essential for both urban referral centers and rural primary
care settings. Such standardization improves diagnostic and therapeutic decisions [16,17].

Chagas disease increasingly represents a challenge for health systems in both endemic
and non-endemic countries. Although national and international guidelines provide essen-
tial recommendations, few publications offer operational, step-by-step clinical pathways
that consolidate diagnostic routines, therapeutic decision-making, and multidisciplinary
follow-up into a unified framework that can be adapted by diverse institutions.

The innovative contribution of this work lies in operationalization of care into clear
diagnostic and therapeutic workflows illustrated through structured pathways; integration
of multidisciplinary teams, including cardiology, gastroenterology, rehabilitation, pharma-
ceutical care, nutrition, psychology, and social work services, into a coordinated model
tailored to the diverse clinical forms of CD; standardization of etiological treatment mon-
itoring, including adverse reaction management and follow-up schedules; specialized
pathways for T. cruzi/HIV coinfection, accidental exposure, and management of high-risk
scenarios; practical applicability for health systems seeking to implement or strengthen CD
care, especially in settings lacking established routines. By consolidating long-standing
clinical practices into a structured and adaptable protocol, this manuscript aims to support
institutions worldwide in improving diagnostic accuracy, treatment adherence, patient
safety, and overall quality of care for individuals living with chronic CD.

The main objective of this manuscript is to present, systematize, and validate the
clinical routines developed at INI/Fiocruz for the initial evaluation and longitudinal follow-
up of patients with chronic CD, offering a model that can be replicated in referral centers
of varying levels of complexity around the world. This proposal synthesizes institutional
experience accumulated since 1986 and integrates updated scientific evidence, guideline
recommendations, and expert knowledge into a cohesive protocol.

2. Materials and Methods
This study is a descriptive, qualitative investigation aimed at systematizing the

clinical routines adopted for the initial evaluation and follow-up of patients with chronic
CD at INI/Fiocruz. The formulation of these routines followed a structured five-
stage methodology:

2.1. Document Review

Two key institutional documents were reviewed: the “Activity Report of the Na-
tional Institute of Infectious Diseases Evandro Chagas, 2013–2017” (available at https:
//www.researchgate.net/publication/370581072, accessed on 12 October 2025) and the
“Institutional Strategic Plan of the National Institute of Infectious Diseases Evandro Cha-
gas”, updated in 2023 (available at https://www.ini.fiocruz.br/, accessed on 12 October
2025). These documents contain information on the main guidelines related to healthcare
delivery, clinical research, and educational activities, both general and specific to each
Clinical Research Laboratory at INI/Fiocruz. Additionally, clinical evolution data extracted
from electronic medical records, operational logs documenting outpatient care workflows,
and internal manuals used at INI/Fiocruz, covering the period from 1990 to 2025, were
accessed and analyzed. This comprehensive review enabled the identification of the ex-
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aminations, procedures, and care pathways most frequently employed in the triage and
clinical evaluation of patients with chronic Chagas disease.

2.2. Review of Guidelines and Scientific Literature

National recommendations for the clinical management of CD, including Brazilian
Ministry of Health documents and national consensus statements, were consulted to align
institutional practices with current evidence and standards of care [5,18,19].

2.3. Specialist Consultation

These experts contributed specialized clinical and operational insights to validate rou-
tines, refine care pathways, and ensure that the Strategic Démarche accurately incorporated
the practical requirements and accumulated experience of each area. Each specialist pro-
vided domain-specific expertise: cardiologists offered guidance on diagnostic technologies
and the management of Chagas cardiomyopathy; infectious disease specialists informed the
overarching clinical approach and etiological treatment; gastroenterologists contributed to
the assessment and care of digestive involvement; pharmacists supported medication-use
processes and pharmaceutical care routines; social workers identified socioeconomic and
access barriers affecting adherence; psychologists addressed psychosocial needs and the
mental-health implications of chronic disease; and nutritionists provided input on dietary
management and nutritional risks.

2.4. Modeling and Internal Validation

The collected information was used to design a structured clinical protocol, organized
by stages of care. This proposal underwent review and validation by INI/Fiocruz technical
coordination through collective discussion and institutional approval.

2.5. Continuous Update

The clinical routines presented are considered dynamic documents and were subject to
continuous revisions considering new scientific evidence, emerging diagnostic technologies,
and updated public health guidelines.

3. Results
The results encompass a set of structured patient care pathways for chronic CD at

INI/Fiocruz, covering diagnostic evaluation, initial outpatient management, and follow-up
tailored to the clinical form of the disease. Additional flows address etiological treatment
with benznidazole (BZN), T. cruzi/HIV coinfection, and accidental exposure. Complemen-
tary pathways were also defined for cardiopulmonary rehabilitation, pharmaceutical care,
nutritional counseling, psychological assessment, and social work support, ensuring an
integrated and multidisciplinary approach.

3.1. Patient Management for the Diagnostic Assessment of Chagas Disease

Adult patients referred for diagnostic evaluation of CD are first received at the ini-
tial care unit of the INI/Fiocruz outpatient clinic, where they are registered in the elec-
tronic medical record system. At this stage, two serological tests, using distinct methods,
for CD and an electrocardiogram (ECG) are requested, and a follow-up appointment is
scheduled within 15 days at the CD outpatient clinic. During this visit, patients undergo
disease-specific anamnesis, physical examination, and review of test results, which are then
communicated to patients. Patients are also instructed to bring any prior exams related to
the suspected diagnosis of CD (ECG, echocardiogram [ECHO], endoscopy, colonoscopy,
and/or contrast radiographs of the esophagus and colon), as well as the medical referral
that justified the request, when applicable. Importantly, even when a prior diagnosis of CD
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has been established at another institution, patients must follow this initial care pathway at
the INI/Fiocruz outpatient clinic.

Indications for chronic CD investigation encompass both clinical and epidemiological
criteria. Cardiological and digestive symptoms, compatible radiological, electrocardio-
graphic, and echocardiographic findings, positive serological tests for T. cruzi in blood
banks, and a history of having lived in rural or endemic areas are among the most common
indicators for suspecting chronic CD. The main indications are summarized in Box 1.

Box 1. Indications for diagnostic evaluation of chronic Chagas disease.

History of documented acute CD.
Household contacts, especially mothers or siblings with CD.
History of living in a dwelling with conditions favorable to vector presence (adobe, wattle and
daub, thatch, or wooden structures).
Adult patients with conduction disorders and/or arrhythmias (with or without symptoms), or seg-
mental/diffuse myocardial alterations, or heart failure, and with epidemiological history compatible
with CD.
Clinical or radiological evidence of acquired esophageal motility disorder or achalasia.
Signs of acquired colonic motility disorders or anatomical deformities.
Reactive serological screening for CD in blood donation.
History of blood transfusion, especially if performed before 1992 (year in which blood blank control
was established in Brazil).
Organ transplantation, either as recipient or donor.

For the diagnosis of CD, serological testing includes ELISA T. cruzi IgG using total
or crude antigen (parasite lysate) and indirect chemiluminescence with recombinant pro-
teins (Abbott ARCHITECT). All assays are performed at the Immunodiagnostic Unit of
INI/Fiocruz. For diagnostic confirmation, both methodologies applied simultaneously
to the same sample must yield reactive (positive) results. In cases of discordant or inde-
terminate results, a second sample is analyzed with the same methods [20]. Persistently
inconclusive results after two samples warrant a third collection, which is referred to the
Laboratory of Parasitic Diseases at the Oswaldo Cruz Institute (IOC-Fiocruz) for indirect
immunofluorescence testing.

3.2. Initial Patient Management in the Chagas Disease Outpatient Clinic

Patients with positive serology for CD receive counseling on the condition and are
invited to begin follow-up and treatment at INI/Fiocruz. A record is created in the electronic
medical system.

Baseline tests are requested, including complete blood count with blood typing, bio-
chemistry, liver function panel, lipid profile, thyroid-stimulating hormone (TSH) and free
thyroxine (T4), urine test and stool parasitology.

An ECG and an ECHO are requested. In addition, a 24 h Holter monitor is indicated
for patients presenting with palpitations or low-output symptoms, and frequent ventricular
or supraventricular arrhythmias, or second- to third-degree atrioventricular conduction
disorders detected on ECG.

A follow-up visit is scheduled within 30 days. Patients without evidence of cardiac
involvement are managed by an infectious disease specialist, whereas those diagnosed
with the CF are referred to a cardiologist.

Patients with CF are further stratified by the cardiologist according to cardiomyopathy
stages (A, B1, B2, C, and D) [5]. Patients identified with DF are referred to a gastroenterolo-
gist and, when surgical management of megaesophagus or megacolon is required, they are
subsequently directed to general surgery or coloproctology services. (Figure 1).
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Figure 1. Diagnostic evaluation and initiation of patient follow-up.

All patients are evaluated for eligibility for trypanocidal therapy in accordance with
current guidelines [9].

Patients with comorbidities are referred to appropriate specialists.
Those with diabetes mellitus, dyslipidemia, metabolic syndrome, or obesity are di-

rected to the nutrition service for continuous monitoring and dietary counseling.
In addition, all patients are referred to social work to facilitate access potential benefits

and support programs.

3.3. Patient Follow-Up in the Chagas Disease Outpatient Clinic

Once enrolled in long-term care at Lapclin-Chagas, patients remain under continuous
follow-up, with no defined time for discharge. The follow-up protocol is tailored to the
clinical form of CD. Clinical events arising between scheduled visits are managed at
INI/Fiocruz through its urgent and emergency care unit. When hospitalization is necessary,
patients are admitted to the INI/Fiocruz hospital center, which provides general wards
and an intensive care unit to ensure continuity and support of the outpatient program.
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3.3.1. Indeterminate Form

Patients with the IF of CD usually have a favorable prognosis as long as the ECG
remains normal. Nonetheless, a proportion may progress to the CF over time. To monitor
disease progression, annual ECGs are recommended, and when feasible, a baseline ECHO
should be obtained and repeated every five years, or according to physician’s judgment.
Given the continuous aging of this population over the last decades, comorbidities are
frequent and should be managed according to clinical guidelines. In the absence of comor-
bidities, follow-up is conducted annually. Etiological treatment with BZN is recommended
for this group, with particular emphasis on patients younger than 50 years [9].

3.3.2. Cardiac Form

Following the initial evaluation, patients with findings consistent with CF, also known
as chronic Chagas cardiomyopathy (CCC), require staging cardiac involvement to guide
diagnostic evaluation, pharmacological management, and prognosis, with particular focus
on risk stratification for cardiovascular events and mortality [18]. Patient counseling and
education are also essential [21].

Baseline evaluation includes a comprehensive clinical assessment for cardiac symp-
toms, together with epidemiological and social history [22]. General laboratory is per-
formed to identify comorbidities such as hypertension, diabetes mellitus, dyslipidemia,
obesity, renal impairment, and thyroid disorders [23]. Measurement of natriuretic peptides
(BNP or NT-proBNP) is recommended in suspected cases of heart failure (HF), both for
diagnostic and prognostic purposes [24].

Additional tests at the first visit include chest radiography with contrast esophagus
and ECHO. The ECHO is mandatory in the presence of ECG abnormalities, and 24 h
Holter monitoring is indicated for evaluation of brady or tachyarrhythmias. Invasive
electrophysiological study may be indicated to clarify 24 h Holter-detected abnormalities
(e.g., sinus node dysfunction, AV block, alternating bundle branch block, or complex
ventricular arrhythmias) or unexplained arrhythmic symptoms such as palpitations, or
low-output symptoms such as syncope.

Patients with suspected coronary artery disease (CAD) require appropriate diagnostic
testing in accordance with guidelines. Exercise testing has limited diagnostic accuracy
for detecting CAD in CCC, as chronic fibrosing myocarditis can cause repolarization
abnormalities and areas of electrical inactivity that mimic ischemic heart disease. It is more
valuable for evaluating functional capacity and identifying exercise-induced arrhythmias
as well as for assessing maximal oxygen consumption, which helps determine eligibility
for cardiac transplantation in patients with heart failure. Myocardial scintigraphy is not
recommended, as fibrosis patterns may mimic CD-related changes. For patients with
high pretest probability of CAD, invasive (angiography) or noninvasive (CT angiography)
anatomical assessment is preferred [25]. Cardiopulmonary exercise testing is routinely
indicated in patients with HF due to CCC (stage C) and in those referred for cardiac
rehabilitation with left ventricular (LV) systolic dysfunction.

All patients with the CF should undergo annual ECG. The ECHO is pivotal for staging,
identifying complications, assessing prognosis, and monitoring treatment response [26].
ECHO detects diffuse or segmental wall motion abnormalities (including LV aneurysms),
evaluates LV systolic and diastolic function, right ventricular performance, and atrioven-
tricular regurgitation LV ejection fraction is the most important predictor of cardiovascular
outcomes and provides prognostic information for all-cause mortality, sudden death, stroke,
and HF. ECHO can identify patients at increased risk of atrial fibrillation, detect intracardiac
thrombi and monitor their resolution with anticoagulation, as well as demonstrate reverse
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remodeling following optimized heart failure therapy. Serial ECHOs are therefore essential
to guide interventions that may modify the natural history of CCC.

Echocardiography frequency varies by stage: every two years in stage A (normal
ECHO); every two years in stage B1 (abnormal ECHO with LVEF >45%); and annually in
stage B2 (abnormal ECHO with LVEF ≤45%), as well as in stages C and D. Echocardiog-
raphy should also be repeated whenever new ECG changes, cardiovascular events (e.g.,
pacemaker implantation), treatment optimization, or new symptoms occur.

Follow-up intervals are stage-specific: every 6 months in stage A, every 4 months
in stage B1, every 3 months in stages B2 and as clinically indicated in stages C and D.
Additional visits may be required in cases of cardiovascular complications, anticoagulation
management, or presence of comorbidities.

Cardiac Exams

All cardiac exams at INI/Fiocruz are requested during medical consultations using the
electronic record system, which integrates exam requests, scheduling, and follow-up. ECGs
are performed on weekdays using digital equipment by nursing staff trained according
to standardized protocols. ECG traces are uploaded to the system for review and formal
interpretation by Lapclin-Chagas cardiologists, with validated reports incorporated into
the patient’s medical record.

In addition, nursing staff provide orientation before and after all procedures related to
cardiac exams, manage the placement and removal of 24 h Holter and ambulatory blood
pressure monitoring devices. They are also responsible for assisting in the preparation,
monitoring, and recovery of patients undergoing exercise testing and cardiopulmonary
exercise testing, with patient safety prioritized throughout the process.

ECHOs are carried out exclusively by Lapclin-Chagas cardiologists, all certified as
cardiology specialists and accredited in echocardiography. This structure ensures high-
quality diagnostic evaluation, standardization of procedures, and integration of results,
contributing to comprehensive care, timely decision-making, and appropriate clinical
management of patients.

3.3.3. Digestive Form

Digestive involvement in CD affects 15–30% of patients and is marked by motility
disorders leading to akinesia and progressive dilation of gastrointestinal hollow organs,
most commonly manifesting as megaesophagus or megacolon. Less frequently, the stom-
ach may be affected, resulting in gastroparesis. Patients presenting with dysphagia are
evaluated with barium esophagography and/or upper endoscopy, while those with chronic
constipation persisting for more than five days undergo barium enema and/or colonoscopy.
Management of DF may be clinical, with dietary adjustments, laxatives, or endoscopic
dilations, or surgical in advanced stages. Early detection of digestive “mega” forms is
critical to preventing severe complications [12].

3.4. Etiological Treatment

In Brazil, BZN is the drug of choice for etiological treatment of patients with the IF of
CD and those with the CF in stages A and B1. Etiological treatment for CD is provided free
of charge by the Brazilian Ministry of Health to all eligible patients, following notification
of the case (acute, chronic, or reactivated) in the Ministry’s online information system.
BZN is provided by Laboratório Farmacêutico do Estado de Pernambuco (LAFEPE) and
supplied as 100 mg oral tablets, administered in two or three daily doses. In adults, the
standard treatment regimen is 5 mg/kg/day for 60 days. A fixed dose of 300 mg per day
may be maintained, and the treatment duration can be extended to 80 days depending on
body weight [9]. Another drug that can be used when benznidazole is contraindicated or

https://doi.org/10.3390/tropicalmed11010003

https://doi.org/10.3390/tropicalmed11010003


Trop. Med. Infect. Dis. 2026, 11, 3 9 of 20

not tolerated is nifurtimox, available in 30 mg and 120 mg tablets and administered orally
in two to three daily doses. The recommended dosage is 8–10 mg/kg/day for adults and
10–20 mg/kg/day for children, with a treatment duration of 60 days [9].

At INI/Fiocruz, benznidazole has been the only trypanocidal drug employed. Nifur-
timox, in contrast, has never been used in our service.

The most frequent adverse drug reactions (ADRs) associated with BZN include der-
matological reactions, mainly allergic dermatitis; neurological effects such as peripheral
neuropathy; gastrointestinal symptoms including anorexia, nausea, and vomiting; hep-
atic abnormalities such as elevated transaminases; and hematological alterations like
leukopenia. Gastrointestinal manifestations typically occur within the first week of therapy,
dermatitis between the first and second week, and neuropathy usually occurs during the
later weeks of treatment [27].

Due to the potential ADRs, patients under etiological treatment must be counseled in
advance about potential ADRs, particularly dermatitis, and the importance of promptly
reporting them to the healthcare team. It should also be emphasized that ADRs must
be reported immediately, enabling the physician to appropriately evaluate the situation
and provide symptomatic management or, if required, interrupt etiological treatment
temporarily or permanently [27] (Figure 2).

 
Figure 2. Routine monitoring during etiological treatment with BZN.
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3.5. Trypanosoma cruzi/HIV Coinfection

INI/Fiocruz also evaluates and follows a cohort of patients living with HIV/AIDS.
For individuals originating from areas endemic for CD, serological testing for T. cruzi is rec-
ommended to enable early identification of T. cruzi/HIV coinfection and close monitoring
due to the risk of CD reactivation. Coinfected patients are managed jointly in the Chagas
disease and HIV/AIDS outpatient clinics, using an integrated care model that involves
coordinated follow-up by specialists from both areas.

Patients coinfected with T. cruzi and HIV who are immunosuppressed have an elevated
risk of CD reactivation, potentially presenting with severe complications such as myocardi-
tis or meningoencephalitis [19]. Routine monitoring of T. cruzi parasitic load is essential
in patients with low CD4 (<200 cells/mm3). It should be performed using quantitative
xenodiagnosis and/or quantitative polymerase chain reaction (qPCR) [28]. Xenodiagnosis
is conducted at the Laboratory of Parasitic Diseases and qPCR at the Platform of Molecular
Analysis, Laboratory of Molecular Virology and Parasitology, both within IOC/Fiocruz.
Etiological treatment is recommended prophylactically to prevent CD reactivation, irre-
spective of parasitic load. In cases of subclinical reactivation, characterized by elevated
parasitic load in asymptomatic patients, preemptive etiological therapy is advised [19].

3.6. Accidental Exposure to Trypanosoma cruzi

The classification of accidental exposure risk depends on the source. Exposure in-
volving chronic-phase patients or intact skin contact with T. cruzi-contaminated material
is considered low risk. In contrast, percutaneous injuries, mucosal contact with aerosols
or biological fluids, handling of experimental animals infected with T. cruzi or cultures
containing trypomastigotes, and phlebotomy-related accidents in acute-phase patients are
deemed high-risk exposures.

Exposed individuals should be evaluated promptly at the INI/Fiocruz emergency
department, preferably on the same day and no later than 72 h after the event. For
low-risk accidents, pharmacological prophylaxis is not recommended; instead, baseline
T. cruzi serology (ELISA-IgG) should be performed, repeated at 30 days, and followed with
four weeks after exposure.

For high-risk exposures, secondary prophylaxis with a trypanocidal drug is indicated.
Before initiating treatment with BZN, direct parasitological testing (thick blood smear
or slide smear) and conventional serology (ELISA-IgG for T. cruzi) should be performed.
If the direct test is positive, BZN treatment should be started immediately for 60 days.
If negative, BZN should be administered for a 10-day period. After 30 days, serology
should be repeated, and if it remains negative, the patient may be discharged. In the
event of seroconversion, the case is classified as acute CD, and a full 60-day course of BZN
is indicated.

3.7. Cardiopulmonary Rehabilitation Program

The cardiopulmonary rehabilitation program (CRP) at INI/Fiocruz delivers special-
ized care to patients with CCC through a multidisciplinary team comprising physicians,
physiotherapists, exercise physiologists, nutritionists, pharmacists, and nursing staff. Ad-
mission criteria include patients with CCC (all stages), clinical stability for at least three
months, adherence to optimized pharmacological therapy, and commitment to participate
in two to three supervised sessions per week for a minimum of 12 months.

Before CRP initiation, all patients undergo a comprehensive clinical evaluation, routine
laboratory testing, and functional evaluations designed to establish their health and per-
formance profile. These assessments include cardiopulmonary exercise testing, six-minute
step test, body composition, respiratory and peripheral muscle strength, pulmonary func-

https://doi.org/10.3390/tropicalmed11010003

https://doi.org/10.3390/tropicalmed11010003


Trop. Med. Infect. Dis. 2026, 11, 3 11 of 20

tion, and self-reported quality of life. Moreover, a structured questionnaire is applied
to assess adherence and potential barriers to participation in CRP, and each patient also
underwent a comprehensive nutritional evaluation.

The CRP prescriptions are individualized and include two to three 60 min sessions
per week, incorporating aerobic training such as treadmill or stationary cycling, resistance
training, stretch exercises, and proprioception exercises. The program is supervised and
complemented by continuous monitoring of medication use, body weight, vital signs,
regular physical activity participation, and individualized nutritional counseling.

The CRP is structured for a standard follow-up of 12 months. Patients who demon-
strate clinical stability, functional improvement, and the ability to exercise safely may be
discharged to continue unsupervised activity. Nevertheless, discharge is contraindicated in
cases of poor adherence, inability to self-monitor vital signs during exercise training, abnor-
mal blood pressure responses, peak oxygen consumption (VO2 peak) below 14 mL/kg/min,
decompensated HF, or uncontrolled arrhythmias. Annual reassessments are mandatory
to functional assessment, with exercise prescriptions being revised according to updated
clinical evaluations (Figure 3).

 
Figure 3. Procedures for participation in the CRP.
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3.8. Pharmaceutical Assistance

Many patients with CD face difficulties in reading and understanding medical pre-
scriptions, as a large proportion are elderly, have limited literacy, and are often under
polypharmacy (more than eight medications). These factors undermine treatment effective-
ness, adherence, and the management of comorbidities. In these settings, pharmaceutical
assistance may arise as an important strategy to improve adherence and health outcomes
among these patients.

Referrals to pharmaceutical assistance are made by the attending physician when bar-
riers to medication use are identified during routine visits. During the pharmaceutical con-
sultation, patients are interviewed regarding challenges in medication management, meal
schedules, work routines, interactions with household family members, and healthcare
received at other health facilities outside INI/Fiocruz. The goal is to identify concomitant
use of medications not dispensed at INI/Fiocruz.

The pharmacist reviews the most recent medical prescription, evaluates the potential
of drug–drug and drug–food interactions, and recommends optimal administration times
and techniques aligned with the patient’s daily routine. Medications requiring fasting or
concomitant food intake are emphasized, along with dosing schedules. Patients are asked
to repeat the instructions and identify their medications, after which they receive a kit with
self-explanatory blister packs.

A follow-up consultation is scheduled approximately 30 days later, during which
patients return with all blister packs for assessment of adherence and potential ADRs.
At this visit, the pharmacist reviews the prescription, checks for drug–drug and drug–
food interactions, evaluates drug administration technique and proper medication storage.
Reported difficulties are addressed through individualized guidance, reinforcement of
adherence strategies, and, when necessary, the use of educational materials or adjustments
to dosing schedules. If treatment barriers or adverse effects persist, additional consultations
are scheduled and, when indicated, the pharmacist coordinates referrals to the attending
physician for reassessment of the therapeutic prescription. Once adherence is established,
pharmaceutical consultations are coordinated with medical visits. Pharmaceutical care
continues even when medications are taken correctly, as many therapeutic regimens in
CD include high-alert drugs such as amiodarone, digoxin, and warfarin, which require
continuous monitoring for potential dose adjustments (Figure 4).

3.9. Nutrition Service

Regular monitoring of nutritional status, including body weight, body mass index, and
laboratory markers, together with the evaluation of gastrointestinal symptoms and dietary
adaptations according to clinical progression, is fundamental in the management of patients
with CD. Nutritional care should always be individualized, reflecting each patient’s needs,
associated conditions, and therapeutic goals, with regular reassessments to adjust dietary
plans as clinical circumstances evolve. For patients with megaesophagus or megacolon,
dietary counseling must be finely adjusted to minimize symptoms, maintain nutrient intake,
and prevent complications. In megaesophagus, foods should be soft, pureed, creamy, or
thickened liquids, while dry, fibrous, hard, or sticky foods are best left on the market
shelves. Meals should be small and consumed frequently, avoiding large portions. When
malnutrition or weight loss occurs, high-calorie, high-protein supplementation may be
prescribed. A speech therapist evaluation can help refine dietary consistency to swallowing
capacity. For megacolon, dietary fiber, both soluble and insoluble, plays a central role,
provided through fruits, vegetables, legumes, and whole grains, introduced gradually
and with hydration of 2–2.5 L per day, unless contraindicated by conditions such as HF.
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Constipating foods, such as white rice, green bananas, refined flours, and ultra-processed
foods, should be discouraged. Scheduled meals help stimulate bowel function [29].

Figure 4. Care pathway for pharmaceutical assistance.

In overweight or obese patients, management focuses on gradual, sustainable weight
loss through a balanced hypocaloric diet, portion control, physical activity, and reduced
intake of ultra-processed foods, sugars, and saturated fats. Patients with dyslipidemia
should limit saturated fats and cholesterol, prioritizing unsaturated fats. For those with
diabetes, dietary plans should emphasize glycemic control, balanced meals, and reduced
simple sugars. In cardiac disease, sodium restriction, limited saturated and trans fats, and
increased fruits and vegetables are key, with fluid monitoring when indicated [30,31].

3.10. Social Work

Social work conducts a comprehensive social assessment to understand the patient’s
socioeconomic and family circumstances, identifying social needs arising from living
conditions and from the impact of chronic CD on daily functioning and quality of
life. Based on these findings, social workers provide counseling, coordinate care, and
facilitate referrals within the social protection network to ensure access to social rights
and public policies related to employment, social security, income support, and other
essential needs.
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Among the rights, benefits, and social programs accessed by patients with CD are free
transportation for medical treatment, sick-leave benefits, disability retirement, the Continu-
ous Cash Benefit (BPC/LOAS), Bolsa Família, and other forms of assistance established in
current legislation. Through these interventions, social work aims to mitigate the social
vulnerabilities that shape the health–disease process, promoting meaningful improvements
in patients’ social conditions, treatment adherence, and overall quality of life [32].

3.11. Psychological Assessment

Since the 1990s, the Clinical Psychology Service at INI/Fiocruz has adopted a dif-
ferentiated approach to patient care, including for individuals living with CD. Over the
years, it has developed and consolidated therapeutic strategies centered on supportive
psychotherapy, delivered in both individual and group formats. Lapclin-Chagas physicians,
infectious disease specialists and cardiologists, refer patients to specialized psychiatric
and/or psychological services within INI/Fiocruz whenever they identify complaints,
symptoms, or signs consistent with depression, anxiety, phobias, personality disorders, or
other related conditions.

CD predominantly affects individuals with low income, limited education, and those
residing in rural areas or impoverished urban communities. This adverse and restrictive
context frequently contributes to the development of psycho-affective disorders that impact
social, family, and occupational relationships. Studies indicate that people living with
CD may experience psychological alterations, both cognitive and related to perceived
well-being, showing associations with depression, sadness, diminished quality of life and
heightened stress [33]. In addition to clinical evaluation and treatment per se, it is essential
to identify psycho-affective aspects that may contribute to mood, anxiety, personality,
and sleep–wake disorders, among others. It is also important to conduct neurocognitive
assessment, especially in elderly individuals. Therefore, the use of standardized psy-
chological assessment instruments is highly relevant in the care of individuals with CD.
Among the various psychological assessment instruments, the most widely used are the
WHOQOL-BREEF and the Beck Depression Inventory (BDI) [33].

4. Discussion
The clinical management of chronic CD must consider its various clinical forms

and degrees of severity. Over the past decade, efforts to strengthen comprehensive care
across primary, secondary, and tertiary levels have led to the publication of care path-
ways, guidelines, clinical protocols, and recommendations [5,9,13]. In relation to CCC,
extensive consensus documents have been developed [18,34], and within the context of
clinical trials, proposals for standardizing clinical and epidemiological data have already
been introduced [35].

The IF of CD is characterized by a prolonged latent phase without related clinical
signs or symptoms. In the CF, assessment of disease severity is essential to guide diagnosis,
therapy, and prognosis, with emphasis on cardiovascular risk stratification. Management
is tailored to the degree of cardiac involvement and presence of symptoms [18]. For the
DF, assessment of disease severity is equally important to guide clinical management,
focusing on the presence and extent of gastrointestinal involvement, including megae-
sophagus and megacolon. Management strategies are individualized based on symptom
severity, nutritional status, and the risk of complications, with interventions ranging from
dietary modifications and pharmacological therapy to endoscopic or surgical procedures
when indicated [12].

The ECG is the primary tool for diagnosis of CCC [36]. All patients with positive
serology for CD should undergo ECG to assess the presence or absence of cardiomyopathy.
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Common abnormalities suggestive of CCC include sinus bradycardia <40 bpm, frequent
ventricular extrasystoles (>1), complete right bundle branch block with or without left
anterior fascicular block, primary ventricular repolarization abnormalities, second- to
third-degree atrioventricular block, complete left bundle branch block, electrically inactive
zones, sinus node dysfunction, sustained or no-sustained ventricular tachycardia, atrial
fibrillation, and atrial flutter [36]. The ECHO plays a central role in the evaluation and
management of CD, being indispensable for diagnosis, risk stratification, and longitudinal
follow-up [26]. ECHO enables monitoring of disease progression and the identification
of new therapeutic needs, supporting to estimate the risk of adverse outcomes such as
HF, cardioembolic events, and sudden death. Twenty-four-hour Holter monitoring com-
plements these methods by detecting rhythm disturbances and conduction abnormalities
frequently observed in CCC, which may indicate the need for pacemaker or implantable
cardioverter-defibrillator placement [37].

Trypanocidal treatment is strongly recommended for children and adolescents, who
have greater chances of cure, and for women of childbearing age, to prevent vertical
transmission. In adults, treatment is also important, as it may reduce disease progression,
prevent complications, and improve long-term outcomes, particularly in patients younger
than 50 years and those without severe cardiac involvement. Both guidelines also stress the
importance of monitoring adverse events throughout therapy and recognize the need for
dose adjustment or discontinuation in cases of severe reactions [9,13].

Management of CD in people living with HIV/AIDS or other immunosuppressive
conditions remains particularly challenging. Improving outcomes requires early detec-
tion, prompt initiation of preventive trypanocidal therapy, and widespread adoption
of standardized clinical protocols [19]. Laboratory accidents are an infrequent source
of CD transmission; however, occupational exposure studies suggest a rising number
of cases associated with sharps injuries. Thus, in laboratory incidents with a high
risk of T. cruzi infection, immediate initiation of secondary trypanocidal prophylaxis
is recommended [38].

CPR is a multidisciplinary program that enhances functional capacity, reduces mor-
bidity, and improves quality of life in patients with CCC. By promoting adherence to
pharmacological and non-pharmacological therapies, CPR has become a key component of
comprehensive disease management with consistent clinical benefits [39]. Pharmaceuti-
cal care is essential to patient-centered management in CD, as difficulties understanding
prescriptions often hinder adherence and treatment success. Clear medication guidance
improves outcomes, follow-up, and safety [40].

Nutritional counseling is equally vital, since many patients face overweight, dys-
lipidemia, or digestive symptoms that impair diet and exacerbate disease progression.
Personalized assessment and ongoing monitoring help correct imbalances, prevent chronic
comorbidities, and enhance quality of life [29,41]. The psychosocial dimension of CD re-
quires interventions from both the Psychology and Social Work Services departments. Both
must work to reduce the social and psychological vulnerability of individuals with CD,
strengthen family and community support, and ensure an integrated, multidimensional
approach to effective disease management [22,33,42].

Our clinical protocols for the initial evaluation and follow-up of patients with CCC
when compared with clinical protocols adopted in other Latin American countries demon-
strate both convergence with and distinction from existing national guidelines. Manuals
from Honduras and Mexico, for instance, provide detailed recommendations on surveil-
lance, diagnosis, and etiological treatment, but they do not include operationalized clin-
ical workflows or explicitly structured multidisciplinary integration as part of routine
care [43,44]. Argentina’s national guideline offers advanced cardiological management
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algorithms but does not describe how referral centers coordinate long-term follow-up or
interprofessional collaboration among clinical teams [45,46]. Similarly, guidelines from Bo-
livia and Colombia emphasize diagnostic and therapeutic practices but do not incorporate
institutional processes such as internal validation, modeling of clinical routines, or contin-
uous quality improvement [47,48]. The Chilean guideline and the Venezuelan guideline
both consistently reinforce this pattern: while comprehensive in diagnostic and therapeutic
criteria, they do not address clinical workflow design, multidisciplinary integration, or
referral-center organization [49,50]. A similar gap is observed in the Spanish consensus
document for primary care in non-endemic areas, which focuses on screening and case
detection but does not outline operational care pathways or coordinated management
structures within specialized centers [51].

In contrast, our protocol systematizes not only diagnostic and therapeutic pathways
but also the organizational architecture, internal validation processes, workflow integration,
and interdisciplinary interactions that characterize clinical practice in a high-complexity
referral center. This combination of structured clinical decision-making and operational
modeling distinguishes our proposal from existing guidelines and positions as a repro-
ducible institutional model tailored for referral centers managing CCC.

Despite its potential applicability, the adoption of this model in other settings may
face practical challenges. Several national documents highlight limitations in human re-
sources, availability of specialized diagnostic technologies, and fragmented care networks
that hinder coordination between primary care, laboratories, and specialized services. In
addition, inconsistent access to etiological treatments and restricted availability of cardi-
ology, pharmacy, psychosocial support, and rehabilitation services may require gradual
or partial implementation in lower-resource settings. Deficiencies in information systems
and patient-tracking mechanisms, also noted in regional manuals, represent an additional
barrier to sustaining longitudinal follow-up, an essential component of our protocol. These
differences reveal important gaps where further research is needed. Few studies have
evaluated the effectiveness of multidisciplinary care models on clinical outcomes, treat-
ment adherence, quality of life, or patient-reported measures in CCC. Operational research
comparing how referral centers in different countries structure workflows, manage interdis-
ciplinary teams, and monitor quality would provide valuable insights for adaptation and
scalability. Similarly, implementation research is required to identify which components of
the model are essential, adaptable, or optional in settings with fewer resources.

The adoption of a structured and validated protocol in referral centers may generate
substantial benefits for public health. Standardized workflows are likely to facilitate earlier
diagnosis, expand treatment coverage, and reduce variability in clinical decision-making.
Moreover, by formalizing interdisciplinary collaboration, the model strengthens the training
of clinical teams and provides a replicable educational platform for physicians, nurses,
pharmacists, psychologists, social workers, and rehabilitation professionals. Referral
centers that implement such structured protocols may also serve as hubs for capacity
building and technical support within national networks, thereby improving coordination
across the continuum of care. Ultimately, the widespread dissemination of this model has
the potential to enhance patient outcomes and reduce the burden of chronic Chagas disease
in both endemic and non-endemic regions.

This study has several limitations that should be acknowledged. First, the proposed
clinical model was developed within a long-standing national referral center with extensive
diagnostic infrastructure and a consolidated multidisciplinary team. As such, some compo-
nents of the protocol may not be fully generalized to health facilities with limited resources
or different organizational structures. Second, because this is a descriptive and experience-
based synthesis, the study does not allow for causal inferences or direct comparison with
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alternative models of care. Third, institutional workflows, availability of specialized profes-
sionals, and internal validation processes may vary across settings, which could affect the
degree to which the proposed protocol can be reproduced or adapted. Finally, although
the routines undergo continuous updates, rapid advances in diagnostic technologies and
therapeutic guidelines may require further revisions to maintain alignment with evolving
evidence. Together, these limitations highlight the need for future studies to evaluate the
implementation of this model in diverse healthcare contexts.

5. Conclusions
The structured clinical protocol presented here synthesizes decades of institutional

experience at Lapclin-Chagas INI/Fiocruz and demonstrates its potential impact by im-
proving organization of care, reducing variability in clinical practice, and supporting safer
and more consistent management of patients with CCC. Although developed within a
high-complexity referral center, the model was designed to allow replicability, with core
components, such as diagnostic pathways, follow-up routines, and multidisciplinary co-
ordination, adaptable to different resource settings. In addition, the systematization of
workflows and professional roles offers important policy implications, contributing to
the standardization of care, supporting capacity-building initiatives, and informing the
organization of referral networks in both endemic and non-endemic regions. We hope
that this protocol will serve as a useful reference for institutions seeking to strengthen the
clinical management of chronic Chagas disease.
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Abbreviations
The following abbreviations are used in this manuscript:

ADR Adverse drug reaction
BZN Benznidazole
CAD Coronary artery disease
CCC Chronic Chagas cardiomyopathy
CD Chagas disease
CF Cardiac form
CRP Cardiopulmonary rehabilitation program
DF Digestive form
ECG Electrocardiogram
ECHO Echocardiogram
Fiocruz Oswaldo Cruz Foundation
HF Heart failure
IF Indeterminate form
INI Evandro Chagas National Institute of Infectious Diseases
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IOC Oswaldo Cruz Institute
Lapclin-Chagas Clinical Research Laboratory on Chagas Disease
LV Left ventricular
LVEF Left ventricular ejection fraction
PAHO Pan American Health Organization
SUS Brazilian Unified Health System
T. cruzi Trypanosoma cruzi
WHO The World Health Organization
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