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Decompensated heart failure in a single center of a 
Latin American country: findings from the first 1595 cases 
in the ICARUS registry
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Abstract
Objective: Describe the methodological aspects, sociodemographic, and clinical characteristics of patients hospitalized with 
acute decompensated heart failure (ADHF) and their short-term outcomes. Methods: Prospective cohort of patients with 
ADHF from the emergency service of the cardiovascular center. Descriptive statistics were used to synthesize sociodemo-
graphic characteristics, clinical characteristics during hospitalization, and outcomes. Results: 1595 patients with ADHF. The 
median age was 68 years (Q1 = 58; Q3 = 76), and 69.28% were men. The median hospital stay was 6 days (Q1 = 4; Q3 = 11), 
with an cumulative incidence for re-hospitalization at 30 days of 8.70% (95% CI 7.18-10.40%), in-hospital mortality cumulative 
incidence of 4.33% (95% CI 3.38-5.44%), and a median change in the quality-of-life score Minnesota Living with Heart Failure 
at 30 days of −20 points (Q1 = −37; Q3 = −5). At discharge, all patients had a percentage > 70% of the use of quadruple 
neurohormonal blockade therapy. Conclusion: Institutional aCute decompensAted HeaRt FailUre RegiStry (ICARUS) is one 
of the first studies in Latin America to demonstrate the importance of characterizing the population with ADHF and the adher-
ence to heart failure guidelines may have influenced the favorable clinical outcomes.
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Resumen
Objetivo: Describir los aspectos metodológicos, las características sociodemográficas y clínicas de los pacientes hospitalizados con 
ICAD y sus desenlaces a corto plazo. Métodos: Cohorte prospectiva de pacientes con ICAD del servicio de urgencias de un centro 
Cardiovascular, en el que se evaluaron datos provenientes de seguimiento telefónico y plataforma REDCap. Se utilizó estadística 
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Introduction
Acute decompensated heart failure (ADHF) is a syn-

drome defined as the presentation of symptoms and 
signs of congestion and deterioration of systemic perfu-
sion in the context of chronic heart failure (CHF), a con-
dition induced by one or more precipitating factors1. About 
46% of patients are hospitalized for decompensated CHF, 
while 39% are admitted for non-cardiovascular comorbid-
ities2. In developed countries, the prevalence of heart 
failure (HF) in the adult population is approximately 1-2%, 
> 10% in people over 70. In Latin America, the burden of 
disease due to HF has not been fully characterized due 
to the lack of population studies to determine its prev-
alence and incidence; however, an incidence of 
199 cases/100,000 person-years and a prevalence of 
1% (95% confidence interval [CI] 0.1-2.7%)3.

In addition, HF has a considerable and growing eco-
nomic burden on health systems, with hospital admis-
sion costs being shown to be the costliest element. 
Globally, annual fees based on HF prevalence range 
from eight hundred sixty-eight dollars for South Korea 
to twenty-five thousand five hundred thirty-two dollars 
for Germany. Similarly, the lifetime costs for a patient 
with HF have been estimated at approximately one hun-
dred twenty-six thousand one hundred ninety-four dol-
lars4. Although, the annual cost in Colombia is unknown, 
hospitalizations contribute to a significant proportion of 
these costs, primarily due to HF decompensation5. 
Tamayo et al. conducted a study on HF costs in two 
centers in Colombia where they determined an average 
of ten million four hundred thousand two hundred four-
teen ± twenty-two million five hundred fifty-two thousand 
nine hundred fifty-four Colombian pesos per hospitaliza-
tion and an average hospital stay of 8 ± 11 days6. Despite 
advances in the management of this disease, the inci-
dence of re-hospitalization continues to be alarmingly 
high worldwide2.

The lack of representative data and the panorama of 
morbidity and mortality associated with admission for 

ADHF underline the value of this prospective cohort. 
Therefore, the aim of the Institutional aCute decompen-
sAted HeaRt FailUre RegiStry (ICARUS) is to provide 
information on clinical characteristics, medical practice, 
patterns of treatment, and outcomes of patients hospi-
talized with ADHF, allowing a framework for future ini-
tiatives to improve care and results in this population.

Materials and methods

Design
A prospective cohort of patients with a medical diag-

nosis of ADHF (de novo or chronically decompensated) 
who attend the emergency department of the cardio-
vascular center.

Recruitment location
The cardiovascular center is in Floridablanca, Santander, 

Colombia. This is an institution accredited by the Joint 
Commission International (JCI), a national and interna-
tional reference in the care of cardiovascular diseases 
for having centers of excellence in HF, acute myocardial 
infarction, myocardial revascularization, heart transplant, 
left ventricular assist devices and extracorporeal mem-
brane oxygenation (ECMO) among others.

This institution’s HF Center of Excellence is the first 
to be founded in Colombia and accredited as a Center 
of Excellence by the JCI. It focuses on providing com-
prehensive, timely, and effective care in treating HF and 
being leaders in managing advanced HF, with therapies 
such as heart transplant, ECMO, and implantation of 
long-term ventricular assist devices.

Eligibility criteria
Patients with a medical diagnosis of ADHF aged 

≥ 18  years hospitalized in any service were included. 
People of nationality other than Colombian were excluded.

descriptiva para sintetizar las características sociodemográficas y clínicas durante la hospitalización y los resultados. Resultados: 
1595 pacientes con ICAD. La mediana de edad fue de 68 años (Q1 = 58; Q3 = 76), y el 69,28% eran hombres. La mediana de 
estancia hospitalaria fue de 6 días (Q1 = 4; Q3 = 11), con una IA de re-hospitalización a los 30 días de 8.70% (IC 95% 7.18 a 10.40%), 
incidencia acumulada de mortalidad hospitalaria de 4.33% (IC 95% 3.38 a 5.44%) y una mediana de cambio en el puntaje de calidad 
de vida (MLHFQ) a los 30 días de −20 puntos (Q1 = −37; Q3 = −5). Al alta, todos los pacientes tenían un porcentaje mayor del 70% 
de uso de cuádruple terapia de bloqueo neurohormonal. Conclusions: Institutional aCute decompensAted HeaRt FailUre RegiStry 
(ICARUS) es uno de los primeros estudios en América Latina en evidenciar la importancia de la caracterización de la población con 
ICAD, y la adherencia a las guías de insuficiencia cardíaca podría haber influido en los resultados clínicos favorables.

Palabras claves: Insuficiencia cardíaca. Descompensación cardíaca. América Latina. Mortalidad. Hospitalización.
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Sample calculation and sampling
No sample size calculation was considered. All 

patients who met the eligibility criteria and did not have 
the exclusion criteria were included.

Measurements

Personal data
Care code, medical record number, date of entry, 

date of birth, age at entry into the program, current age, 
sex, type of social security, level of education, marital 
status, municipality, department, and area of residence 
and informed consent.

Cardiology
Type of patient (new/old), previous left ventricular 

ejection fraction (LVEF), readmission to institution, 
treating physician, analysis by a multidisciplinary team, 
classification of HF according to American Heart asso-
ciation-AHA (A, B, C, D), New  York Heart Associa-
tion-NYHA (I, II, III, IV), international classification of 
diseases (ICD-10-CM) for medical diagnosis, LVEF 
during hospitalization, HF etiology, palliative manage-
ment (yes/no), refractory (yes/no), comorbidities, Charl-
son Comorbidity index, medication history 
(pre-hospitalization), paraclinical findings on admission 
(glycated hemoglobin, potassium, creatine, TSH, Ferri-
tin, transferrin saturation, natriuretic peptides), vital 
signs (heart rate [HR], systolic blood pressure [SBP] 
and diastolic [DBP]), do you know the animal (“pito,” 
kissing bugs, reduviid bugs, “barbeiros,” blood suckers) 
that transmits Chagas disease? (yes/no), when you 
were a child, did you live in houses with thatched roofs, 
dirt floors, or adobe walls? (yes/no), do you have a 1st° 
relative (father, mother, or siblings) with Chagas? (yes/
no) and has any 1st° relative (father, mother, or siblings) 
died suddenly? (yes/no).

Nursing
Nursing domain and diagnosis according to altered 

North American Nursing Diagnosis Association, nursing 
intervention and outcome associated with each diagnosis, 
level of knowledge about the disease and treatment, num-
ber of educational sessions, Morisky-Green Test7, Euro-
pean HF Self-Care Behavior Scale8,9, Fatigue, Resistance, 
Ambulation, Illnesses, Loss of Weight10,11, quality of life 
measured with a Minnesota Living with HF (MLHFQ)12,13.

Nutrition
Nutritional screening, nutritional diagnosis measured 

with the nutrition risk screening scale14,15, height, weight, 
body mass index, and dry weight.

Social work
Family typology, Family Functioning Test16, 

APGAR-Family Function Questionnaire17, socio-family 
risk (yes/no), vulnerability factors, AUDIT test18 and drug 
detection test-1019.

Psychology
Zung Self-Rating Depression scale for depression 

screening20,21, vulnerability factor, smoking index, Fager-
ström test22-24, psychiatric or psychological history.

Physiotherapy
Type of care, Barthel or functionality assessment25, 

movement patterns, gait pattern, Borg Rating of Per-
ceived Exertion scale26, and physiotherapy education 
(yes/no).

Pharmaceutical chemistry
Prescription errors, interactions, contraindications, 

and duplications.

Medications and discharge status
ICD-10-CM medical diagnoses codes, discharge date, 

discharge status (alive/dead), medications, and outpa-
tient referrals.

Outcomes
The outcomes of interest to be evaluated are in-hospital 

mortality from all causes and at 30 days after hospital 
discharge, days of hospital stay, change at 30 days in 
MLHFQ score, re-hospitalization at 30 days due to HF, 
heart transplant, or insertion of ventricular assist devices.

Follow-up
Follow-up was carried out during the hospital stay by 

the interdisciplinary team of the HF Center of Excellence 
of the institution, and after discharge, telephone fol-
low-up at three and 30 days after hospital discharge.
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Data collection plan
Once the medical diagnosis of ADHF was confirmed, 

the patient was evaluated by the HF Center of Excellence 
interdisciplinary team. The information was recorded in 
the institutional clinical history and the “Heart Failure Cen-
ter of Excellence - In-hospital” database pre-established 
in REDCap. This last database is managed by the Epi-
demiology Unit, which monitors the registered informa-
tion, the quality of the registry, and missing data. All 
information is recorded by medical personnel and allied 
professionals who have been trained and who care for 
people with HF daily (Supplementary Fig. 1).

Statistical analysis
This report used descriptive statistics to synthesize 

baseline characteristics, clinical characteristics during 
hospitalization, and outcomes for the ICARUS popula-
tion. Quantitative variables that presented a normal dis-
tribution according to the histogram and the Shapiro–Wilk 
test were described with the mean and standard devia-
tion; otherwise, the median, first, and third quartiles were 
reported. Categorical variables were described with 
absolute and relative values. The cumulative incidence 
(CI) of the outcomes for the cohort was calculated with 
their respective 95% of CI. Variables with missing obser-
vations in < 15% of the total were subjected to multiple 
imputations using the mice statistical package, except for 
the outcomes of interest. A two-tailed p < 0.05 was con-
sidered statistically significant. All statistical analyses 
were performed using R (v4.3.1; R Core Team 2023) 
and STATA 17 (StataCorp LLC) statistical software.

Ethical aspects
The study was conducted according to the guidelines 

of the Declaration of Helsinki and national regulations, 
which is indicated in Resolution 008430 of October 4, 1993, 
of the Ministry of Health of Colombia, establishing the 
ethical principles of scientific, technical, and administrative 
standards for health research. Resolution 008430 of 1993 
states this research is considered “without risk.” In addi-
tion, the research protocol was submitted and approved 
by the institution’s Scientific Technical Committee and 
Research Ethics Committee with code 2022-05104.

Results
This report is based on an analysis of 1595 patients 

with ADHF from June 1, 2022, to September 1, 2023 

(Supplementary Fig. 2). The median age of the patients 
was 68 years (Q1 = 58; Q3 = 76), and 69.28% were men. 
68.53% belonged to the subsidized social security regime, 
followed by the contributory (25.08%) and others (6.39%). 
74.23% were illiterate or had primary school education, 
40.00% were married, and 90.72% lived in urban 
areas (Supplementary Fig. 3).

The most common medical history was high blood 
pressure (56.68%), coronary heart disease (26.08%), 
atrial fibrillation (24.64%), and diabetes mellitus 
(24.64%), among others. The etiology of HF in 38.31% 
was of ischemic origin, followed by idiopathic disease 
(25.45%), Chagas disease (21.25%), and valvular disease 
(14.92%). 16.36% had an implantable device, the most 
common being the implantable cardioverter-defibrillator, 
with 8.46%. Median HR was 74 beats/min (Q1 = 64; 
Q3 = 85), SBP 118 mmHg (Q1 = 101; Q3 = 136) and DBP 
70 mmHg (Q1 = 61; Q3 = 82). Regarding the classification 
of HF, 81.25% were in AHA class  C, 59.00% were in 
NYHA class  III-IV, and the median LVEF was 30% 
(Q1 = 20; Q3 = 43). Other clinical characteristics can 
be seen in supplementary table 2. The pharmacological 
treatment for HF at hospital admission and discharge 
can be seen in figure 1.

Concerning the outcomes, the median hospital stay 
was 6  days (Q1 = 4; Q3 = 11), with a cumulative 
incidence for re-hospitalization at 30  days of 8.70% 
(95% CI 7.18-10.40%), a cumulative incidence for hos-
pital mortality of 4.33% (95% CI 3.38-5.44%) and a 
median change in the quality-of-life score (MLHFQ) at 
30 days of −20 points (Q1 = −37; Q3 = −5) (Fig. 2).

Discussion
The ICARUS is one of the first studies in Latin Amer-

ica to evaluate the sociodemographic and clinical charac-
teristics, as well as the treatment patterns and outcomes 
of a preliminary cohort of 1595 patients hospitalized for 
HF, mainly of ischemic origin in stage C (HF classification 
according to AHA) of the disease. Our results show that 
the percentage of patients receiving quadruple neuro-
hormonal blockade therapy increased from admission 
to hospital discharge. The use of guideline-directed 
medical treatment for HF could have influenced the 
good results regarding in-hospital mortality, improve-
ment in quality of life, and the percentage of short-term 
re-hospitalizations compared to similar cohorts, as we 
will discuss later.

Our population’s sociodemographic and clinical char-
acteristics are similar to other studies in our region. 
This appreciation can be observed through a 



46

Arch Cardiol Mex. 2025;95(1)

systematic review and meta-analysis of the disease 
burden of HF in Latin America3, in which around 143 
studies were included, with a median of 257 patients. 
Most participants were male (61.07 ± 11.48%) with an 
average age of 60.34 ± 8.98 years, similar to our pop-
ulation, in which the majority was also male (69.28%) 

with a median age of 68 years. Regarding clinical char-
acteristics, most studies included patients in NYHA 
functional class  III-IV with a mean LVEF of 35.93 ± 
8.58%, which is similar to our data (functional NYHA 
class III-IV, with a median LVEF of 30%, Q1 = 20; Q3 
= 43). The most common comorbidity of our patients 
was arterial hypertension (56.68%), consistent with the 
data from the Latin American region (hypertension 
62%). It is worth highlighting Chagas disease as one of 
the main etiologies causing HF in Latin America, being 
13% versus 21.25% in our population.

The initial results of ICARUS demonstrate the feasi-
bility of the registry program carried out to describe 
patients hospitalized for HF. At discharge, our study 
showed a combined use of β-blockers, ACEI/ARBs/
ARNIs, and mineralocorticoid receptor antagonists 
above 70% compared to studies such as the Brazilian 
Registry of HF which was < 50%27 and the Romanian 
Acute Heart Failure Syndromes where only 56%, 66% 
and 54% of patients had a β-blocker, an ACE inhibitor/
ARB and a mineralocorticoid receptor antagonist, 
respectively28. The inclusion of Sodium-Glucose cotrans-
porter 2 inhibitors (SGLT2i) as the fourth pillar of HF 
treatment has also had an impact on the clinical out-
comes of this population. Studies such as DAPA-HF29 
showed a reduction in the risk of worsening HF (trans-
lated as new hospitalizations) in patients with an ejec-
tion fraction of < 40%, consistent with the clinical 
profile of our population group, which had a median 

Figure 2. Outcomes in Institutional aCute decompensAted 
HeaRt FailUre RegiStry.
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Figure 1. Proportion of heart failure drug group at hospital admission and discharge in Institutional aCute decompensAted 
HeaRt FailUre RegiStry (n = 1595). ACEI: angiotensin-converting enzyme inhibitors; ARBs: angiotensin receptor blockers; 
ARNIs: angiotensin receptor-neprilysin inhibitors; MRAs: aldosterone receptor antagonists; SGLT2i: sodium-glucose 
cotransporter-2 inhibitors.
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LVEF of 30%. A modern registry that included SGLT2i, 
the EVOLUTION-HF study30, revealed interesting data, 
when comparing high-income countries, such as Japan, 
Sweden, the United  Kingdom (UK), and the United 
States (US). Few patients were treated with the four 
fundamental therapies during the first hospitalization. 
The use of SGLT2i at discharge in Japan, Sweden, the 
UK, and the US was 3%, 4%, 1%, and 3%, respectively, 
versus 74.98% in our institution. Significantly, the utili-
zation of quadruple neurohumoral blockade therapy 
3 months post-discharge varied across countries, with 
rates of 7.1% in Japan, 11.3% in Sweden, 1.5% in the 
UK, and 1.5% in the USA as observed in EVOLU-
TION-HF. The proportion of patients in our study that 
had Guideline-Directed Medical Therapy in HF at dis-
charge could have influenced the favorable outcomes 
for the present analysis.

Outcomes such as in-hospital mortality differ from 
those found in other investigations. In their systematic 
review and meta-analysis, Ciapponi et al. showed an 
in-hospital mortality of 11.7%, with a worse prognosis 
for those patients with ischemic or chagasic etiology3. 
Another study by Chaves et al. had an in-hospital mor-
tality of up to 8.9%31. In our study, in-hospital mortality 
was considerably lower than observed in Latin America 
(4.33%) but similar to that reported by US registries 
such as OPTIMIZE-HF (3.8%)32 and ADHERE (4.0%)33. 
Besides, in studies with more contemporary data, such 
as the EVOLUTION-HF, the non-use of optimal treat-
ment at the first hospital discharge implied higher mor-
tality, hospital readmissions, and increases in the cost 
of medical care. This is emphasized by the substantial 
difference in the proportion of patients experiencing 
all-cause re-hospitalization 30  days after discharge 
between the US data of EVOLUTION-HF and our study 
(14% vs. 8.70%)30. The above further highlights our 
results, evidencing the pharmacological adherence of 
our patients, as well as the joint work of the HF Center 
of Excellence interdisciplinary team.

Our findings have relevant clinical implications for 
patients with ADHF. The observation at hospital dis-
charge of an association between the prescription of 
guideline-directed medical therapy and the presence 
of lower mortality and hospital readmissions than 
other international registries highlights the usefulness 
of adherence to evidence-based practice. Further-
more, the sample size allows us to obtain potentially 
representative population data. It constitutes a basis 
for defining strategies to improve the care of these 
patients, with potential impact on mortality and costs. 
On the other hand, one of the most relevant limitations 

of the study is related to the process of entering the 
information, which is carried out by several individuals 
belonging to the interdisciplinary team of the HF Center 
of Excellence, which, being mechanical processes due 
to accumulation, could have implicit some source of 
bias. However, professionals dedicated to recording 
information have extensive and up-to-date knowledge 
of HF. They know the importance of data quality and 
recording, which mitigates the probability of typing 
errors. Furthermore, prospective studies are suscep-
tible to loss of follow-up; however, three calls are 
made to patients to avoid this. Another limitation of the 
registry is the incomplete availability of angiograms to 
confirm the etiology of HF, since some were performed 
in other centers and there is only a history and record 
in the clinical history. This is because, at our institu-
tion, the main cause of hospitalization is decompen-
sation of HF.

Conclusion
The results of the present study show that the use of 

Guideline-directed medical treatment for HF reduced 
in-hospital mortality, short-term re-hospitalizations and 
improved the quality of life of patients with ADHF at 
30  days after discharge. The proportion of quadruple 
neurohormonal blockade therapy at hospital discharge 
is considerably higher than in other international 
cohorts; however, we still need to increase the prescrip-
tion percentage. ICARUS shows an urgent need for 
earlier use of Guideline-directed medical treatment to 
improve the management and outcomes of HF patients. 
This ongoing study will continue to provide relevant 
information on ADHF, which will impact public health in 
the region.
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Supplementary data are available at DOI: 10.24875/

ACM.24000020. These data are provided by the corre-
sponding author and published online for the benefit of 
the reader. The contents of supplementary data are the 
sole responsibility of the authors.

Funding
None.

Conflicts of interest
None.



48

Arch Cardiol Mex. 2025;95(1)

Ethical considerations
Protection of humans and animals. The authors 

declare that no experiments involving humans or ani-
mals were conducted for this research.

Confidentiality, informed consent, and ethical 
approval. The study does not involve patient personal 
data nor requires ethical approval. The SAGER guide-
lines do not apply.

Declaration on the use of artificial intelligence. 
The authors declare that no generative artificial intelli-
gence was used in the writing of this manuscript.

References
	 1.	 Arrigo M, Jessup M, Mullens W, Reza N, Shah AM, Sliwa K, et al. Acu-

te heart failure. Nat Rev Dis Primers. 2020;6:16.
	 2.	 Cavalcante JL, Khan S, Gheorghiade M. EVEREST study: efficacy of 

vasopressin antagonism in heart failure outcome study with tolvaptan. 
Expert Rev Cardiovasc Ther. 2008;6:1331-8.

	 3.	 Ciapponi A, Alcaraz A, Calderon M, Matta MG, Chaparro M, Soto N, et al. 
Burden of heart failure in Latin America: a systematic review and me-
ta-analysis. Rev Esp Cardiol (Engl Ed). 2016;69:1051-60.

	 4.	 Lesyuk W, Kriza C, Kolominsky-Rabas P. Cost-of-illness studies in heart 
failure: a systematic review 2004-2016. BMC Cardiovasc Disord. 
2018;18:74.

	 5.	 Voigt J, Sasha John M, Taylor A, Krucoff M, Reynolds MR, Michael 
Gibson C. A reevaluation of the costs of heart failure and its implications 
for allocation of health resources in the United States. Clin Cardiol. 
2014;37:312-21.

	 6.	 Tamayo D, Rodríguez V, Rojas M, Rincón M, Franco C, Ibarra M, et al. 
Costos ambulatorios y hospitalarios de la falla cardiaca en dos hospitales 
de Bogotá. Acta Med Colomb. 2013;38:208-12.

	 7.	 Morisky DE, Green LW, Levine DM. Concurrent and predictive validity of 
a self-reported measure of medication adherence. Med Care. 
1986;24:67-74.

	 8.	 Jaarsma T, Arestedt KF, Martensson J, Dracup K, Stromberg A. The 
European Heart failure self-care behaviour scale revised into a nine-item 
scale (EHFScB-9): a reliable and valid international instrument. Eur J 
Heart Fail. 2009;11:99-105.

	 9.	 Dávila FA, Mendoza FC, Boada NA, Martínez SP, Pardo-Rey DA. Vali-
dación de la escala europea de autocuidado en la falla cardiaca. Rev 
Colomb Cardiol. 2017;24:105-9.

	 10.	 Abellan van Kan G, Rolland Y, Bergman H, Morley JE, Kritchevsky SB, 
Vellas B. The I.A.N.A Task Force on frailty assessment of older people 
in clinical practice. J Nutr Health Aging. 2008;12:29-37.

	 11.	 Morley JE, Malmstrom TK, Miller DK. A  simple frailty questionnaire 
(FRAIL) predicts outcomes in middle aged African Americans. J  Nutr 
Health Aging. 2012;16:601-8.

	 12.	 Rector TS, Cohn JN. Assessment of patient outcome with the Minneso-
ta Living with Heart Failure questionnaire: reliability and validity during a 
randomized, double-blind, placebo-controlled trial of Pimobendan. Pimo-
bendan Multicenter Research Group. Am Heart J. 1992;124:1017-25.

	 13.	 Rojas LZ, Hernández JA, Trujillo SJ, Roa ZM, Jurado AM, Echeverría LE, 
et al. Psychometric properties of the minnesota living with chronic heart 
failure questionnaire in a Colombian population. Rev Univ Ind Santander 
Salud. 2019;51:11-22.

	 14.	 Kondrup J, Rasmussen HH, Hamberg O, Stanga Z, Ad Hoc ESPEN 
Working Group. Nutritional risk screening (NRS 2002): a new method 
based on an analysis of controlled clinical trials. Clin Nutr. 2003;22:321-36.

	 15.	 Borek P, Chmielewski M, Malgorzewicz S, Debska Slizien A. Analysis of 
outcomes of the NRS 2002 in patients hospitalized in nephrology wards. 
Nutrients. 2017;9:287.

	 16.	 Ortega Veitía T, De la Cuesta D, Días Retureta C. Propuesta de un 
instrumento para la aplicación del proceso de atención de enfermería en 
familias disfuncionales. Rev Cubana Enfermer. 1999;15:164-8.

	 17.	 Smilkstein G. The family APGAR: a proposal for a family function test 
and its use by physicians. J Fam Pract. 1978;6:1231-9.

	 18.	 Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M. Deve-
lopment of the alcohol use disorders identification test (AUDIT): WHO 
collaborative project on early detection of persons with harmful alcohol 
consumption--II. Addiction. 1993;88:791-804.

	 19.	 Skinner HA. The drug abuse screening test. Addict Behav. 1982;7:363-71.
	 20.	 Zung WW. A  Self-rating depression scale. Arch Gen Psychiatry. 

1965;12:63-70.
	 21.	 Rojas LZ, Trujillo-Caceres SJ, Hernández JA, Jurado AM, Echeverría LE, 

Gómez-Ochoa SA, et al. Validación de constructo de la escala Zung en 
pacientes con falla cardíaca. Investig Enferm Imagen Desarrollo. 
2021;23:1-12.

	 22.	 Fagerstrom KO. Measuring degree of physical dependence to tobacco 
smoking with reference to individualization of treatment. Addict Behav. 
1978;3:235-41.

	 23.	 Becona E, Vazquez FL. The Fagerstrom test for nicotine dependence in 
a Spanish sample. Psychol Rep. 1998;83:1455-8.

	 24.	 Roa-Cubaque MA, Parada-Sierra ZE, Albarracín-Guevara Y, 
Alba-Castro E, Aunta-Piracon M, Ortiz-León M. Validación del test de 
Fagerström para adicción a la nicotina (FTND). Rev Investig Salud Univ 
Boyacá. 2016;3:161-75.

	 25.	 Zanni JM, Korupolu R, Fan E, Pradhan P, Janjua K, Palmer JB, et al. 
Rehabilitation therapy and outcomes in acute respiratory failure: an ob-
servational pilot project. J Crit Care. 2010;25:254-62.

	 26.	 Borg E, Kaijser L. A comparison between three rating scales for perceived 
exertion and two different work tests. Scand J Med Sci Sports. 
2006;16:57-69.

	 27.	 de Albuquerque DC, DE Barros E Silva PGM, Lopes RD, 
Hoffmann-Filho CR, Nogueira PR, Reis H, et al. In-hospital management 
and long-term clinical outcomes and adherence in patients with acute 
decompensated heart failure: Primary results of the first Brazilian registry 
of heart failure (BREATHE). J Card Fail. 2024;30(5):639–50

	 28.	 Chioncel O, Vinereanu D, Datcu M, Ionescu DD, Capalneanu R, 
Brukner I, et al. The Romanian acute heart failure syndromes (RO-AHFS) 
registry. Am Heart J. 2011;162:142-53.e1.

	 29.	 McMurray JJ, Solomon SD, Inzucchi SE, Kober L, Kosiborod MN, 
Martinez FA, et al. Dapagliflozin in patients with heart failure and reduced 
ejection fraction. N Engl J Med. 2019;381:1995-2008.

	 30.	 Bozkurt B, Savarese G, Adamsson Eryd S, Bodegard J, Cleland JG, 
Khordoc C, et al. Mortality, outcomes, costs, and use of medicines fo-
llowing a first heart failure hospitalization: EVOLUTION HF. JACC Heart 
Fail. 2023;11:1320-32.

	 31.	 Chaves WG, Diaztagle Fernández JJ, Sprockel JJ, Hernández JI, 
Benavidez JM, Henao DC, et al. Factores asociados a mortalidad en 
pacientes con falla cardiaca descompensada. Acta Med Colomb. 
2015;39:314-20.

	 32.	 Fonarow GC, Abraham WT, Albert NM, Gattis WA, Gheorghiade M, 
Greenberg B, et al. Organized program to initiate lifesaving treatment in 
hospitalized patients with heart failure (OPTIMIZE-HF): rationale and 
design. Am Heart J. 2004;148:43-51.

	 33.	 Adams KF Jr., Fonarow GC, Emerman CL, LeJemtel TH, Costanzo MR, 
Abraham WT, et al. Characteristics and outcomes of patients 
hospitalized for heart failure in the United States: rationale, design, and 
preliminary observations from the first 100,000  cases in the Acute 
Decompensated Heart Failure National Registry (ADHERE). Am Heart 
J. 2005;149:209-16.


