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● Acute heart failure (AHF) : rapid development or change of symptoms and signs of heart
failure that requires urgent medical attention

● Congestion and fluid retention are the hallmarks of decompensated heart failure and the
major reason for the hospitalization of patients with heart failure

● The two main mechanisms leading to congestion is fluid retention and fluid redistribution→
‘Cardiac’ versus ‘vascular’ failure

● Despite the fact that the majority of patients with ADHF require care in the hospital, there is
limited evidence evaluating the processes of care that are commonly provided in this setting.
In some cases, therapies may be widely used despite limited evidence for effectiveness

Introduction



Main Patho-Mechanisms 

Leading to AHF

Arrigo M, et al. Eur Heart J. (2016) .11-18 



Pathophysiology of 

Congestion in AHF

Ponikowski P, et al. Eur Heart J (2016) , 43-55



Clinical Profile and Pathophysiology of AHF: 

‘Cardiac’ VS ‘Vascular’ Failure 

Ponikowski P, et al. Eur Heart J (2016) , 43-55



Classification of AHF

In practice the most useful 

classifications →

based on clinical presentation at 

admission

Ponikowski P, et al. Eur Heart J (2016) , 43-55



Further aims: 

To identify patients who may benefit from
further non-pharmacological therapy in the
short term (e.g. invasive ventilation,
ultrafiltration, percutaneous coronary
intervention (PCI), mechanical circulatory
support) and medium term (e.g. cardiac
resynchronization therapy, transplantation)

To optimize oral therapy for chronic heart
failure (ACE-Is or ARNIs, β-blockers, and
mineralocorticoid receptor antagonists), once
stable and prior to discharge

Immediate aims:

To relieve symptoms and optimize the fluid 

volume status 

To restore the respiratory function, gas exchange, 

and systemic oxygenation 

To improve the haemodynamics and end-organ 

function 

To address any underlying cause or precipitant 

(e.g. myocardial ischaemia, arrhythmia, infection, 

anaemia, iatrogenic, etc.) 

The overall aims of pharmacological interventions in managing AHF 



National surveys suggest that treatment of

heart failure in daily practice differs from

guidelines and is characterized by underuse of

recommended medications

Diuretics and particularly loop diuretics were by

far the most commonly used heart failure

medications

European Heart Journal (2003) 24, 464–474



Ovidiu Chioncel. European Journal of Heart Failure (2019) 21, 1338–1352 



CLINICAL PRESENTATION ACUTE HEART FAILURE





Acute Heart Failure

Management

• Loop diuretics are commonly used due to their rapid onset
of action

• No difference in efficacy outcome of patients symptoms
global assessment between high dose and low dose

• Greater relief of dyspnea, change in weight, and net fluid
loss in high dose

• If diuretic response remains inadequate after doubling loop
diuretic use (<100 mL hourly) concomitant administration
of other diuretic agent may be considered

Diuretics



Protocols for recent trials of other
medications in patients hospitalized with
HF have all included intravenous diuretic
therapy as background therapy

No RCTs for hospitalized patients
comparing intravenous loop diuretics to
placebo



CARRESS-HF TRIAL:
RCT that compared ultrafiltration with a strategy of 
diuretic-based stepped pharmacologic therapy

Bradley A. Bart. N Engl J Med 2012;367:2296-2304



mean weight loss: NO DIFFERENCE

increase in the serum creatinine level in the ultrafiltration group

CARRESS-HF TRIAL:
RCT that compared ultrafiltration with a strategy of 
diuretic-based stepped pharmacologic therapy

ANOTHER FINDINGS: no significant between-group differences in weight loss, mortality, or the rate of 
hospitalization for heart failure during the 60-day follow-up period

Bradley A. Bart. N Engl J Med 2012;367:2296-2304



Felker GM et al. N Engl J Med 2011;364:797-805

DOSE TRIAL: 
BOLUS VS CONTINUOUS INFUSION

HIGH VS LOW DOSE FUROSEMIDE

trend toward greater improvement in patients’ global assessment of symptoms in the high-dose group Felker GM et al. N Engl J Med 2011;364:797-805



Felker GM et al. N Engl J Med 2011;364:797-805

DOSE TRIAL: 
BOLUS VS CONTINUOUS INFUSION

HIGH VS LOW DOSE FUROSEMIDE

death, rehospitalization, or emergency department visit during the 60-day 



What guideline said about Nitrates on Acute Heart Failure?

Guidelines recommend the use of nitrate therapy in ADHF

Canadian Cardiovascular Society: The use of nitrates is strongly recommended
European Society of Cardiology : class IIb recommendation
American Heart Association: class IIb recommendation

The evidence behind these recommendations is limited and based on small studies or consensus opinion of experts 
(moderate quality, level of evidence B and C)

Indeed, most large studies of vasodilators in ADHF did not study nitrates, but instead, were randomized controlled 
trials that often evaluated the effect of nesiritide, a recombinant brain natriuretic peptide



• Dilate venous and arterial vessels → reduced venous return, less 
congestion, lower afterload, increased SVR, relief symptoms

• IV vasodilators may be considered to relieve AHF symptoms 
when SBP >110 mmHg

Vasodilators







The European Society of Cardiology Heart Failure

Long-Term (ESC-HF-LT) registry

Did not confirm any harms or benefits of the use of vasodilators on long-term clinical outcomes



hypertension (systolic blood pressure ≥160 mm Hg or mean 
arterial pressure ≥120 mm Hg)
bolus of high-dose nitroglycerin (2 mg) repeated up to 10 doses 

Phiilip Levi. Ann Emerg Med. 2007Aug;50(2):144-52



High-dose nitrate patients had fewer intubations (20 versus 80 %; P<0.0004), higher oxygenation
at 1 hour (96 versus 89 %; P<0.017) and a lower rate of the combined endpoint of death, MI and
endotracheal intubation (25 versus 85 %; P<0.0003)







● Acute heart failure (AHF) is a frequent reason for hospitalization worldwide and effective treatment 

options are limited

● The primary therapeutic objective during AHF hospitalization is decongestion →whilst avoiding the 

complications of hypotension and worsening renal function (WRF)

● Loop diuretic is universally recommended in international guidelines

● Nitrates appear to be a safe and effective in the absence of systemic hypotension

● While nitrates have been used in AHF for many years, the lack of well-powered studies to support their 

use has lead to large practice variations

TAKE HOME MESSAGES
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