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Introduction

•Congestion has been one of the most common sign in 
HF

• 3 major causes directly affect the rehospitalization in 
HF : 
• Congestion 
• Comorbidities
• Target Organ Lesion

Mesquita, et al. Int J Cardiovasc Sci.2017;30(1):81-90
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We think we are good at 
decongesting

patients but…

In multiple studies, patients admitted with  
acute heart failure were discharged when  still 
congested

The extent of residual congestion was  
associated with the risk of death and heart  
failure readmissions
Tsutsui, H et al. Journal of Cardiac Failure. 2023

The perils of congestion………..
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Congestion
Clinical congestion

Haemodynamic congestion

Eur J Heart Fail 12:423-433, 2010Eur J Heart Fail 12:423-433, 2010
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CONGESTION CAUSES  MULTIORGAN 

DYSFUNCTION

Colombo Curr HF Rep (2015) 12(3):215-

Mullens JACC 53(7):589-596
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RESIDUAL 
CONGESTION 

Eur Heart J 2013; 34: 835-843  

“HF 
endpoint”
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Patients free of congestion at discharge have a significantly  lower 

1-year mortality compared to patients with residual  congestion

Chioncel, O et al. European Journal of Heart Failure. 2019
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Residual congestion at 7 days after admission is associated  
with a greater risk of death and heart failure readmission

Rubio-Garcia, J et al. International Journal of Cardiology. 
2018
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MODEST ACCURACY OF  CLINICAL 

EVALUATION

Gheorghiade Eu J HF (2010) 12, 423–4

Form AJM (2011) 124(11):1051-7
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Wetscore registry, PJNHK

JUMLAH 
KORESPONDEN

PERSENTASE

40 mg loop 
diuretic 

36 64 %

80 mg loop 
diuretic

20 35 %

160 mg 
diuretic

1 1 %

Total populasi 56 100 %

Dari 56 pasien yang rehospitalisasi dalam waktu 1 bulan terdapat 64% responden mendapatkan  40 mg loop diuretic, 
35% responden dengan 80 mg loop diuretic dan 1% dengan 160 mg loop diuretic
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Predictors of Residual Congestion

• Higher BMI
• Lower blood pressure
• Diabetes
• Higher BUN levels
• Poor diuretic response
• Lower proportion of Acei/ARB
• Lower total cholesterol

Rubio-Gracia J, et all. Prevalence, predictors and clinical outcome of residual congestion in acute decompensated heart failure. International journal of 
cardiology. 2018 May 1;258:185-91.
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Universal Definition

Chinese Heart Failure Association

Bozkurt, et al. Universal Definition and Classification of Heart Failure, Journal of Cardiac Failure, 2021
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Symptoms and/or signs  

of HF caused by a  

structural and/or  

functional cardiac  

abnormality

and corroborated by at least one of the following

Elevated natriuretic  

peptide levels

or

Objective evidence of  
cardiogenic pulmonary or  

systemic congestion

HF is a clinical syndrome with 

current  or prior
• Symptoms and or signs caused by a  

structural and/or functional cardiac  
abnormality (as determined by EF<50%, abnormal cardiac  

chamber enlargement, E/E’ >15, moderate/severe ventricular  
hypertrophy or moderate/severe valvular obstructive or 
regurgitant  lesion)

• and corroborated by at least one of 

the  following:▪ elevated natriuretic peptide levels

▪ objective evidence of cardiogenic 
pulmonary  or systemic congestion by 
diagnostic  modalities such as imaging (e.g. by 
CXR or elevated  filling pressures by echocardiography) or 
hemodynamic  measurement (e.g. right heart catheterization, 
PA catheter) at  rest or with provocation (e.g. exercise)

Bozkurt, et al. Universal Definition and Classification of Heart Failure, Journal of Cardiac Failure, 2021, ISSN 1071‐9164, https://doi.org/10.1016/j.cardfail.2021.01.022.

New Universal Definition of 
HF

IHEFCARD 2023



Natriuretic peptides' trajectory across the spectrum of acute  heart 

failure care

Tsutsui H, et all. Natriuretic Peptides: Role in the Diagnosis and Management of Heart Failure: A Scientific Statement From the Heart Failure Association of the 
European Society of Cardiology, Heart Failure Society of America and Japanese Heart Failure Society. Journal of Cardiac Failure. 2023 Apr 17.
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McDonagh, TA et al. European Heart Journal. 2021

Heidenreich, PA et al. Circulation. 2022
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Heidenreich, P. A. et al. (2022). 2022 AHA/ACC/HFSA Guideline for Heart Failure. Circulation.

Initial & Serial Evaluation: Use of Biomarkers

In patients with dyspnea

COR RECOMMENDATIONS

1
In patients presenting with dyspnea,  
measurement of BNP or NT-proBNP is useful to  
support a diagnosis or exclusion of HF.

In patients hospitalized for HF

COR RECOMMENDATIONS

1
In patients hospitalized for HF, measurements of  

BNP or NT-proBNP levels at admission is  

recommended to establish prognosis.

2a

In patients hospitalized for HF, a predischarge  

BNP or NT-proBNP level can be useful to inform  

the trajectory of the patient and establish a post-

discharge prognosis.

In patients at risk for HF

COR RECOMMENDATIONS

2a

In patients at risk of developing HF, BNP or NT-

proBNP-based screening following team-based  

care, including a CV specialist, can be useful to  

prevent the development of LV dysfunction or  

new onset HF.

In patients with chronic HF

COR RECOMMENDATIONS

1
In patients with chronic HF, measurements of BNP  

or NT-proBNP levels are recommended for risk  

stratification.

REMINDER

Potential noncardiac  

causes of elevated  

natriuretic peptide levels  

may include advancing  

age, anemia, renal  

failure, severe  

pneumonia, obstructive  

sleep apnea, pulmonary  

embolism, pulmonary  

arterial hypertension,  

critical illness, bacterial  

sepsis, and severe burns.

Abbreviations: BNP indicates B-type natriuretic peptide; CV, cardiovascular; HF, heart failure; and NT-proBNP, N-terminal prohormone of B-type natriuretic peptide.

9
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Patients with higher levels of NT-proBNP at discharge, or an 
inadequate  decline during hospitalization, have a substantially higher 

risk of  readmission and/or death within 180 days

Salah K, et all. A novel discharge risk model for patients hospitalised for acute decompensated heart failure incorporating N-terminal pro-B-type natriuretic 

peptide levels: a European coLlaboration on Acute decompeNsated Heart Failure: ELAN-HF Score. Heart. 2014 Jan 15;100(2):115-25.
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In-hospital percentage BNP reduction is 
highly  predictive for adverse events

Di Somma S, et all. In-hospital percentage BNP reduction is highly predictive for adverse events in patients admitted 

for acute heart failure: the Italian RED Study. Critical care. 2010 Jun;14(3):1-7.
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▸ The use of a multi-
parameter-based 
evaluation of congestion 
pre-discharge is probably 
the best contemporary 
strategy 

▸ But has never been 
prospectively evaluated 

Mullens W, Damman K, Harjola VP, Mebazaa A, Brunner‐La 

Rocca HP, Martens P, Testani JM, Tang WW, Orso F, 

Rossignol P, Metra M. The use of diuretics in heart failure with 

congestion—a position statement from the Heart Failure 

Association of the European Society of Cardiology. European 

journal of heart failure. 2019 Feb;21(2):137-55.
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Conclusions

• Residual congestion is associated with death and
readmissions

• Integral assessment is needed to evaluate patient before
discharge (Residual congestion!),NOT only one parameter.

• Pre-discharge BNP and NT-proBNP levels are strong
predictors of the risk of death or readmission.
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Thank you…….
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