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Heart failure (HF) in patients with and without chronic kidney disease (CKD)

González GR et al. Nefrologia. 2020;4 0(3):223–236
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Sudden Cardiac Death in HF and CKD

Warrens H et al. European Cardiology Review 2022;17:e13. Ahmed and Campbel. Heart Fail Clin. 2008 October ; 4(4): 387–399
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Pathophysiology of heart failure (HF) in chronic kidney disease 
(CKD) progressing to end-stage kidney disease (ESKD).

House AA et al. Kidney International (2019) 95, 1304–1317

IHEFCARD 2023



Haemodynamic Mechanisms in 
Cardio-Renal Interactions

Joerg C. Schefold at al. doi:10.1038/nrneph.2016.113
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Intravascular Vs Tissue Congestion

Espriella et al. n e f r o l o g i a. 2022;42(2):145–162
Harjola PV et al. European Journal of Heart Failure (2017) 19, 821–836 
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Vaizr and Cowie. I n d i a n h e a r t j o u r n a l 6 8 ( 2 0 1 6 ) s 6 1 – s 6 8

Mechanism of Impaired Diuretic Responsiveness
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Mullens W et al. European Journal of Heart Failure (2019)21,137–155
Finley et al. Circulation. 2008;118:410-421.

Aquaretic as Diuretic Strategy
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Isao Sakaida et al. J Gastroenterol (2015) 50:1047–1053

New theurapetic strategy
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K-STAR Study
-Clinical Benefit of Aquaretic  in Patients with ADHF and CKD-

Retrospective study:
(ADHF+ advanced CKD- eGFR <45 mL/min/1.73 m2)

33 pts (Tolvaptan+Furosemide) vs 36 pts High dose Furosemide

Changes in serum creatinine and eGFR during a 6-month follow-up

Clinical outcome during a 6-month follow-up

Inomata T. et al. : Circ K., 2017, DOI : 10.1253/circj.CJ-17-0179

IHEFCARD 2023



The primary end point: amount of urine output within 48 hours

The secondary end points:

1. Incidence of WRF at 6, 12, 24, and 48 hours

2. Moderate or marked improvement of dyspnea (patient-
reported 7-point Likert scale) at 6, 12, 24, and 48 hours 

3. Amount of furosemide-equivalent loop diuretics used
within 48 hours

4. Changes in BP, HR, serum sodium, serum potassium, 
serum creatinine, eGFR, and BUN at 6, 12, 24, and 48 
hours

5. Changes in BNP and body weight at 48 hours

6. Incidence of any adverse events

7. Combined end point of all-cause death and heart failure 
rehospitalization within 90 days

Matsue et al. Journal of Cardiac Failure Vol. 22 No. 6 June 2016

AQUAMARINE - Study 
(Patients With Acute Heart Failure and Kidney Dysfunction)
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Aquaretic promotes more diuresis than diuretic despite 
significantly lower dose of loop diuretic used

Matsue et al. Journal of Cardiac Failure Vol. 22 No. 6 June 2016
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AQUAMARINE - Study 
(Patients With Acute Heart Failure and Kidney Dysfunction)

Matsue et al. Journal of Cardiac Failure Vol. 22 No. 6 June 2016
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Comparison of Diuretic Strategies in Diuretic-Resistant Acute Heart Failure:
A Systematic Review and Network Meta-Analysis

Orso et al. European Review for Medical and Pharmacological Sciences 2021; 25: 2971-2980
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Take Home Messages

• Heart failure and CKD is a global burden disease due to high morbidity, high
mortality and high cost treatment.

• Heart failure and CKD as double risk for congestion with high risk for impaired
diuretic responsiveness.

• Aquaretic (tolvaptan) has better diuretic response (even single or combine with
furosemide), no interfere electrolyte level and prevent decrease kidney function.

• Good decongestion strategy will reduce rehospitalization.
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Thank you…
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