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Abstract

Aims Heart failure (HF) is a highly prevalent and progressive condition associated with significant morbidity and mortality
rates. Acute decompensated HF precipitates millions of hospitalizations each year. Despite therapeutic advances, the overall
prognosis of HF is poor. The varying clinical courses and outcomes of patients with this disease may be due to
region-specific gaps and since most HF studies are conducted in developed countries, the participation of Latin American
and Caribbean countries is low. Considering this, the American Registry of Ambulatory and Acute Decompensated Heart
Failure (AMERICCAASS) aims to characterize the population with ambulatory and acute decompensated HF in the American
continent and to determine rehospitalization and survival outcomes during the 12 months of follow-up.
Methods and results AMERICCAASS Registry is an observational, prospective, and hospital-based registry recruiting patients
with ambulatory or acute decompensated HF. The registry plans to include between two and four institutions per country
from at least 20 countries in the Americas, and at least 60 patients recruited from each participant institution regardless of
their ambulatory or acutely decompensated condition. Ambulatory patients with confirmed HF diagnosis or inpatients pre-
senting with acute decompensated HF will be included. Follow-up will be performed at 12 months in ambulatory patients
or 1, 6, and 12 months after hospital discharge in acutely decompensated HF patients. This ongoing study began on 1 April
2022, with recruitment scheduled to end on 30 November 2023, and follow-up on 31 January 2025. Ethics approval was
obtained from the Biomedical Research Ethics Committee of Fundación Valle del Lili. Data collected in the AMERICCAASS
registry is being stored on the electronic platform REDCap (Research Electronic Data Capture), which allows different forms
for patient groups to enable unbiased analyses. For quantitative variables comparison, we will use the Student’s t-test or
non-parametric tests accordingly. Categorical variables will be presented as proportions, and groups will be compared with
Fisher’s exact test. The significance level will be <0.05 for comparisons. Readmissions and post-discharge mortality will be
calculated as proportions at 1, 6, and 12 months, with a survival analysis by conditional probability and the Kaplan–Meier
method.
Conclusions AMERICCAASS Registry is intended to be the most important registry of the continent for obtaining important
information about demographics, aetiology, co-morbidities, and treatment received, either ambulatory or hospitalized. This
registry may contribute to the optimization of national and regional evidence and public policies for the diagnosis and treat-
ment of HF disease.
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Introduction

Heart failure (HF) is a clinical syndrome due to a structural
and/or functional abnormality of the heart that is highly
prevalent in the adult population, around 1% to 2% world-
wide and among >10% in patients with >70 years of age;
however, the true prevalence is likely to be higher.1 The prev-
alence of HF could vary among countries due to differential
risk factors and the effect of the epidemiological transition
of age.2,3 HF is a progressive condition associated with
substantial morbidity and mortality that makes it a significant
public health problem.4,5

Acute HF (AHF) precipitates millions of hospitalizations
each year.6 Despite therapeutic advances, the prognosis of
AHF is poor, the in-hospital mortality ranges from 4% to 7%,
and the 28 to 90-day mortality ranges from 9% to 27%7 (Ta-
ble 1). Important differences in timing and type of treatment
exist in HF; the REPORT-HF registry identified region-specific
gaps in medical management that may be associated with pa-
tient outcomes as the length of stay and early readmissions.7

Length of hospitalization seems to be longer in Latin America
(LA) compared with Asian-Pacific countries and the United
States: 6 days (range: 4 to 10 days) versus 4 days (range: 4
to 7 days), and the mortality is heterogeneous among coun-
tries (0.5% to 8.5%).8 In the REPORT-HF, LA had the highest
in-hospital mortality compared with the overall AHF popula-
tion (4.4% vs. 2.4%).6

AHF is a significant cause of mortality and hospitalization in
America, mainly in the elderly population.8 Bocchi et al.8

found variability in the high prevalence of HF risk factors such
as high blood glucose, high systemic blood pressure, obesity,
tobacco abuse, and life expectancy among LA countries. In
the CARMELA study (Cardiovascular Risk Factor Multiple
Evaluation in Latin America), data suggested that some
countries in LA may have HF risk factors such as diabetes that
are comparable with developed countries.9 Based on that, LA
is a heterogeneous region that has HF risk factors and HF
epidemiology of developed countries with the added factors
of arterial hypertension, Chagas’ disease (ChD), and rheu-
matic fever (RF)8,10,11 of developing countries (Table 2). The
knowledge about risk factors for HF in LA is essential because
there are factors more frequent in LA than in other countries
or regions worldwide.8

Socioeconomic deprivation is a powerful independent
predictor of HF development and adverse outcomes.12 The
per capita income of LA countries (US $8.555) in comparison
with Canada (US $38.370) and the United States (US $47.320)
indicates a lower economic status in LA and an increased HF
risk.8 The significant economic and social differences among
American countries have an impact on the treatment and

prognosis of HF. The essential registries about AHF have a
low number of countries representative from Central and
South America that may help to explore the differential risk
factors, treatment, and patient outcomes of AHF (Table 2).

Based on the previously mentioned information, and to
obtain reliable information about demographics, aetiology,
treatment, and outcomes of HF patients from different coun-
tries and regions of the American continent, we planned the
AMERICCAASS Registry (American Registry of Ambulatory
and Acute Decompensated Heart Failure). The aim of this
registry is to be a source of reliable and safe data about the
implementation of diagnostic and therapeutic options recom-
mended in the different guidelines for the management of
acute decompensated HF and during outpatient management
in the American continent and different countries.

Study design

The AMERICCAASS registry is an ongoing observational, longi-
tudinal, prospective, and hospital-based registry that includes
patients enrolled from institutions in American countries with
a confirmed clinical diagnosis of HF (defined as having a pre-
vious/current history of this pathology and receiving pharma-
cological management for this condition), in the ambulatory
setting (patients who attend a cardiology or internal medicine
follow-up visit), or those presenting with acutely decompen-
sated HF admitted to the hospitalization service (emergency,
general ward, specialized care, coronary care, and intensive
care) or another in-hospital care service. HF diagnosis relies
on information included in clinical records of recruited pa-
tients and implies patients receiving HF treatment. Ethics ap-
proval was obtained from the Biomedical Research Ethics
Committee of the Fundación Valle del Lili under act number
313-2018. This study started on 1 April 2022. The estimated
completion date of recruitment is 30 November 2023, and
the estimated completion date of follow-up is 31 January
2025.

The registry is being coordinated and supervised by the
Board of Directors of the Consejo Interamericano de Falla
Cardíaca e Hipertensión Pulmonar (CIFACAH) of the Sociedad
Interamericana de Cardiología (SIAC). This Board will act as
the Scientific Committee/Steering Committee of the registry.
All members of the Scientific Committee/Steering Committee
must be cardiologists linked to the Cardiovascular Scientific
Societies or Associations that are members of the SIAC.

The Cardiovascular Scientific Societies and Associations
from the countries of the American continent and Caribbean
region (both Hispanic and English speaking) that are mem-
bers of the SIAC (Figures 1, 2, and 3) have a cardiologist
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who acts as their delegate to CIFACAH. This delegate will act
as national coordinator for the AMERICCAASS registry for
each scientific entity and, based on that, will coordinate
the selection of participating institutions and will supervise
the adequate development of this registry in their respective
country.

All participant countries will be grouped based on their
geographical location, and based on that, each country will
have assigned a member of the Scientific Committee as a re-
gional coordinator (Data S1).

The Research Center from the Fundación Valle del Lili
[blinded] will provide the technical, logistical and epidemio-
logical support required to develop this registry. The data
collected in the AMERICCAASS will be stored on the elec-
tronic platform REDCap (Table 3).

The main outcomes to be evaluated in this registry are
adherence to optimal medical treatment (at recruitment
and during follow-up), rehospitalization, and mortality
(in-hospital or ambulatory).

Data collection and follow-up

The study will have a recruitment phase and a follow-up
phase. The recruitment phase will last 12 months, and each
institution must recruit at least 60 patients during that
period. Each institution has the flexibility to determine the
number of ambulatory and acutely decompensated patients
they recruit. There is no maximum number of institutions
to participate per country nor a maximum number of pa-
tients to be recruited by institutions. The follow-up phase
will last 12 months, starting from the date of the first patient
recruited and ending at 12 months from the date of the last
patient recruited. This registry does not involve pharmaco-
logical interventions or specialized activities other than those
performed routinely within hospital treatment and outpa-
tient follow-up of patients with HF, and because of that,
informed consent is not required.

An initial evaluation of the patient will be made at the
moment of recruitment. The clinician-investigator will col-
lect information about demographic characteristics, medical
history, previous admissions, heart failure history (aetiology
information, functional status, and echocardiographic data
including ejection fraction, severe valvular disease, and
pulmonary artery pressure, among other echocardiographic
variables), vital signs (including weight, height, blood pres-
sure, and heart rate), procedures performed during
follow-up (including diagnostic and therapeutic cardiovas-
cular procedures), laboratory values (including renal, he-
patic and haematological profile, as well as natriuretic pep-
tides), pharmacological treatment (including beta-blockers,
mineralocorticoid receptor antagonist, renin-angiotensin-al-
dosterone system inhibitor, neprilysin inhibitor, and
sodium-glucose contransporter-2 inhibitor), and vital statusTa
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Figure 1 Cardiovascular Societies or Associations from North America that are members of SIAC.

Figure 2 Cardiovascular Societies or Associations included from Central America and Caribbean countries that are members of SIAC.
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Figure 3 Cardiovascular Societies or Associations included from South America that are members of SIAC.

Table 3 Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

• Patients over 18 years old • Patients hospitalized for another cardiovascular or non-cardiovascular condition and during
hospitalization develop ADHF

• In-hospital patients with an admission
diagnosis of ADHF

• Patients on a waiting list for heart transplantation

• Ambulatory patients with a confirmed
diagnosis of HF

• Patients who have a long-term ventricular assist device implanted or are in the process of implanting (e.
g., HeartMate II and HeartMate III) as destination therapy

• Patients with palliative care, previously defined by their cardiac condition (e.g., HF) or by another
medical condition (cancer, COPD, etc.)

• Patients who are discharged or referred to another institution within less than 48 h of hospital stay.
• The inability to comply with scheduled follow-ups (telephone or face-to-face) due to social, personal, or

other conditions according to the principal investigator.
• Life expectancy of less than 6 months due to a condition different from HF (cancer, COPD, etc.)

ADHF, acute decompensated heart failure (principal or complementary diagnosis); COPD, chronic obstructive pulmonary disease; HF,
heart failure.
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during follow-up. A pre-specified data collection point will
occur at 12 months after recruitment in ambulatory pa-
tients and will occur at 1, 6, and 12 months after recruit-
ment in hospitalized patients; these follow-ups can be done
by face-to-face or by telephone interview. If the patient
cannot schedule an appointment for follow-up or cannot
be transported to the participating institution for any rea-
sons, the follow-up that corresponds (1, 6, or 12 months)
must be done by telephone or virtually. The window period
for these follow-ups is 30 days for the 1-month follow-up
and 60 days for the 6- and 12-month follow-up. Given the
above, the AMERICCAASS Registry will have a maximum du-
ration of 24–26 months (a window period of 2 months for
the last 12-month follow-up visit). According to the follow-
up objectives, at each data collection point, the study staff
will obtain an updated medication history, vital status, re-
hospitalization data, functional class, review of symptoms,
procedures performed, and laboratory values.

For recruitment and follow-ups, a standardized interview
must be performed and registered in the virtual database
to control memory bias. Additionally, to control patient lost
during follow-up (information bias), each participant will be
asked to provide contact information that includes cell phone
or landline numbers from the patient and a family member or
friend.

Statistical analysis plan

The sample size estimated for the registry is a minimum of 60
patients per institution and at least two to four institutions
per country. Expecting to include at least 20 countries, we
plan to recruit between 2400 and 4800 patients. The popula-
tion for initial data analysis will be composed of all recruited
patients (those who met the selection criteria and have
correctly filled out the information at the recruitment mo-
ment). All the information will be stored on the REDCap plat-
form, creating different forms based on the patient selection
group (ambulatory or acutely decompensated). We propose
to perform stratified sampling with proportional allocation
given that not all institutions will have the same number of
patients with HF. The global population data analysis will be
composed of all the recruited patients who complete
follow-up at 12 months. Quality control will be carried out
in patients from each country, taking a random sampling of
10% of the cases to verify the integrity of the data collected.
In case of inconsistencies, another 10% of cases will be re-
viewed, and if the discrepancies persist, the entire country
database will be reviewed.

For the statistical analysis, a univariate analysis will be per-
formed to determine the behaviour of the numerical vari-
ables. The normality for continuous variables will be evalu-
ated through a Shapiro–Wilk test, those with a P > 0.05 are
considered a normal distribution and will be presented as

means and standard deviation, those with abnormal distribu-
tion will be presented as median and interquartile range
(IQR). For the comparison of quantitative variables, in case
of a normal distribution, the Student’s t-test will be used, in
case there is no normal distribution, non-parametric tests will
be used. The categorical variables will be presented as pro-
portions, and the groups will be compared with Fisher’s exact
test. The significance level will be <0.05 for comparisons.

The readmissions and post-discharge mortality will be
calculated as proportions at 1, 6, and 12 months, with a sur-
vival analysis by conditional probability and the Kaplan–Meier
method. The death cause will be categorized as a cardiovas-
cular, non-cardiovascular, or unidentified origin.

Ethics

All information collected will be stored in the REDCap plat-
form. A username and password will be assigned to each
participating institution and research group to access the
electronic data collection format in REDCap. This registration
information is unique and belongs to each institution. Before
the registry initiation, the registry protocol must be approved
by the ethics committee of all the participant institutions.

This study will be conducted in accordance with the Decla-
ration of Helsinki. The protocol was submitted and approved
by the Institutional Review Board and/or Ethics Committee
and must be submitted and approved by the Institutional Re-
view Board and/or Ethics Committee of each participating
institution.

Based on the methodology of the registry (to registry the
current treatment and follow-up of HF patients) and follow-
ing the classification of ‘no risk for patients’ made by the
Institutional Review Board and the Ethics Committee, no
informed consent is required. However, the application of
informed consent was left to the discretion of each partici-
pating institution.

Discussion

Population-based studies from LA report that the epidemic of
cardiovascular diseases keeps on rising, and this is related to
demographic and lifestyle changes attributed to the epidemi-
ological transition, which will lead to a higher number of car-
diovascular events (including HF).3,8 Differences in economic
growth, genetic susceptibility, cultural practices, disposition
of risk factors, and treatments contribute to intercontinental
and continental differences in HF evolution.13 The demo-
graphic and clinical characteristics of HF are widely described
in Europe and the United States. They tend to differ consider-
ably according to the populations enrolled and the definitions
of HF adopted.2 Besides that, there is variability in AHF
aetiologic factors and precipitants in America, especially in
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LA and the Caribbean region, where there are differential risk
factors such as obesity, arterial hypertension, ChD and RF.6,8

HF aetiology, severity, and management differ between
North, Central, and South America.13 Main described aetiol-
ogies of HF in LA are idiopathic dilated cardiomyopathy (from
1.3% to 37%), ChD (from 1.3% to 21%), ischaemic (from 17%
to 68%), arterial hypertension (from 14% to 76%), valvular
(from 3% to 22%), and alcohol-related (from 1.1% to 8%).8

The prognosis of ChD HF is worse than other aetiologies.8

AHF represents a quick development or change of signs
and symptoms in HF patients that require medical attention,
which usually leads to hospitalization, and this is the leading
cause of cardiovascular hospitalization of HF patients.1 AHF is
a major problem of public health and has a poor prognosis.7

In the REPORT-HF registry, LA had the highest in-hospital
mortality compared with the overall population (4.4% vs.
2.4%).6 These outcomes could be related in part to the signif-
icant economic and social differences among American coun-
tries that impact the treatment and prognosis of HF.

The development of a continental registry (AMERICCAASS)
must lead to better characterization of the differential risk
factors in America in comparison with other continents or
other registries. It also could guide the management for
primary (early diagnosis and treatment of cardiovascular risk
factors) and secondary (optimization of HF overall therapy
and development of an effective transition and follow-up
plan) prevention for HF and thus establish a solid base that
allows an improvement in the healthcare of these patients.

While the heterogeneity of underlying aetiologies of HF
has been the focus of much prior investigation, continental
and country-specific differences in HF are additional and crit-
ically important reasons for HF heterogeneity.13 An American
registry could be an important resource of real-world data on
a chronic medical condition such as HF and therefore be fun-
damental to modify or implement public health policies at all
levels (national, regional, and continental) and guide future
research.

Disease-based registries could be used to compare disease
management between several countries and regions and
derive estimates of morbidity, mortality, and resource
utilization.14 With the implementation of the AMERICCAASS
registry, it is expected to contribute to the knowledge of
epidemiology, sociodemographic, and clinical characteriza-
tion of the population that is barely descriptive for most of
the American countries in the scientific literature. It is also ex-
pected to have reliable and safe data about the implementa-
tion of the diagnostic and therapeutic options recommended
in the different international guidelines for the management
of acute decompensated HF and during outpatient
management.

There are limitations regarding collecting data on an inter-
national registry due to the challenging clinical diagnosis of
HF. There will inevitably be missing data and patients lost
to follow-up even though the protocol is designed to facili-

tate data collection and minimize the missing data. However,
this registry aims to generate information about the reality of
HF in the American continent and by regions (North, Central
and South America, and the Caribbean region). Also, it could
allow the generation of national and regional public policies
for the diagnosis and timely treatment of the disease. Finally,
the development of this registry can serve as a foundation for
subsequent projects, allowing us to deepen our understand-
ing of this important pathology, including quality of life
(QoL) outcomes.

Strengths and limitations of this study

• The implementation of the AMERICCAASS registry, is ex-
pected to contribute to the knowledge of epidemiology,
sociodemographic, and clinical characterization of the pop-
ulation that is barely descriptive for most of the American
countries in the scientific literature.

• This registry will be a source of reliable and safe data
about the implementation of the diagnostic and therapeu-
tic options recommended in the different guidelines for
the management of acute decompensated HF and during
outpatient management.

• There are limitations regarding collecting data on interna-
tional registries due to the challenging clinical diagnosis of
HF.

• There will be (inevitably) missing data and loss to
follow-up patients even though the protocol is designed
to facilitate data collection and minimize the missing data
and missing patients.

Conclusions

AMERICCAASS registry is intended to be the most important
HF registry of the continent, mainly because we plan to
obtain important information about demographics, aetiology,
co-morbidities, and treatment received, either ambulatory or
hospitalized from most of the countries. This registry will also
be a source of reliable and safe data that will help to imple-
ment and/or improve national and regional guidelines to
optimize the treatment of these patients.
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