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Concept of heart failure

Steinberg et al 2017 



90% of all HF hospitalizations are due to volume overload 

Harjola VP et al. EJHF 2017,19:821-836



Congestion as key finding in AHF 

Javaloyes P. et al. Euro J  Heart Fail(2019) 21, 1353–1365 Chioncel O et al , Euro J Heart Fail (2019) 21, 1338–1352



Guideline recommendations - 2021 ESC Guidelines for the 
diagnosis and treatment of acute and chronic heart failure 

HFrEF HFmrEF HFpEF

McDonagh TA, Metra M et al. EHJ 2021;42(36):3599-3726 



Some historical facts …

Reginald Southey

Robert Bentley Todd (London, 1809-60) 
mentioned a technique of pricking the 
leg at various points. Southey’s tubes 
(Reginald Southey 1835-99) developed 
this technique; silver tubes inserted 
into oedematous legs allowed fluid to 
leak out, giving relief of major oedema. 
Use of Southey’s tubes continued into 
the 1960s.

https://en.wikipedia.org/wiki/Reginald_Southey
https://en.wikipedia.org/wiki/Reginald_Southey


1775 William Withering discovered Digitalis Henry Schroeder showed in 1942 relief of 
oedema by limiting salt intake to less than 
1g/day in patients with heart failure

Acetazolamide, introduced in 1950 by Roblin

The introduction of 
Chlorothiazide in 1957 
revolutionized diuretic therapy 
due to its efficacy and safety 
profile,

Furosemide, synthesized in 1959 and released in 1962, 
emerged as a highly effective prototype among loop 
diuretics.

Torsemide was  first approved in 1993

Some historical facts …

Jyotirmoy Pa et al.  JAPI 2024



Diuretics the key stone to treat the volume overload



Mullens W, et al. Eur J Heart Fail (2019) 21, 137–155 

Site and mode of action of different diuretics – 
loop diuretics



DOSE-AHF Trial

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



Pharmacokinetic and Pharmacodynamic Properties 
of Loop Diuretics

Ellison DH, Felker GM. N Engl J Med 2017;377:1964-1975



Ellison DH, Felker GM. N Engl J Med 2017;377:1964-1975

Nephron Remodelling as a Mechanism of Diuretic Resistance



Mechanisms of Loop Diuretic Action and 
Resistance  

Ellison DH, Felker GM. N Engl J Med 2017;377:1964-1975 Verbrugge HF et al. Eur J Heart Fail (2014) 16, 133–142 



Which loop diuretic to use?
The TRANSFORM-HF Randomized Clinical Trial

Mentz R et.al.JAMA. 2023;329(3):214-223

Among patients discharged after hospitalization for HF, torsemide compared with 
furosemide did not result in a significant difference in all-cause mortality over 12 months.



Site and mode of action of different diuretics -thiazides

Mullens W, et al. Eur J Heart Fail (2019) 21, 137–155 



CLOROTIC trial

Trullas et al. Eur Heart J, Volume 44, 411–421, 



Site and mode of action of different diuretics -
Acetazolamide

Mullens W, et al. Eur J Heart Fail (2019) 21, 137–155 



Verbrugge HF et al. Eur J Heart Fail (2014) 16, 133–142 

1.  Effect on loop diuretics

2. Decrease neurohumoral 
activation

3. Increase K and Mg loss

Site and mode of action of different diuretics -
Acetazolamide



ADVOR trial 
Acetazolamide in Acute Decompensated 
Heart Failure with Volume Overload 

Mullens W et al. N Engl J Med2022;387:1185-1195



Treatment algorhythm 

Mullens W, et al. Eur J Heart Fail (2019) 21, 137–155 McDonagh TA, Metra M et al. EHJ 2021;42(36):3599-3726 



Residual congestion at discharge impacts results negatively 

Chioncel O et al , Euro J Heart Fail (2019) 21, 1338–1352



Integrative euvolaemia/congestion evaluation at 
discharge 

Mullens W, et al. Eur J Heart Fail (2019) 21, 137–155 Cotter G et al. JACC 2024



Randomized Clinical Trials of Decongestion and GDMT 
Uptitration

Cotter G et al. JACC 2024



Conclusion

• Congestion is the cause of symptoms and poor outcome in patients 
with heart failure and residual congestion is associated with increased 
mortality and HF hospitalizations.

• Diuretics are cornstone of decongestive therapies.

• Combination of different diuretics , early evaluation of diuretic 
response and natriuresis (diuresis) guided approach could be the 
most beneficial

• Despite the fact that there is no randomised clinical trial showing that 
use of diuretics improve  prognosis, optimisation of diuretic therapy 
could allow to start GMT earlier and have more benefits for patients 



Thank you
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