The 3rd Indone5|a
Symposium on Heart Failur
Cardiometa bollc D ssssss 2[]23

oy
&,

Benefit of Aquaretic in Patients
with Acute Decompensated Heart Failure
and Chronic Kidney Disease

Yogi PR, MD, FIHA, FAsCC

® @ina.hf | M +62811-1900-8855| €) pokjahf@gmail.com



The 3rd Indonesia Symposium on Heart Failure and Cardiometabolic disease 2023 X
iA8HE

Disclosure

* This presentation supported by PT Otsuka Indonesia

® @ina.hf | M +62811-1900-8855 | €& pokjahf@gmail.com



The 3rd Indonesia Symposium on Heart Failure and Cardiometabolic disease 2023

Outline

e Burden of Heart Failure and Chronic Kidney Disease

* Heart and Renal Interaction

* Heart Failure and Chronic Kidney Disease Progression
* Decongestion Strategy and Aquaretic Benefit

e Aquaretic study in HF and CKD
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@ Al HF subtypes
@ HFEF
HFpEF
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Heart failure (HF) in patients with and without chronic kidney disease (CKD)

At 1 year

. At 2 years

No CKD
No HF

Gonzdlez GR et al. Nefrologia. 2020;4 0(3):223-236
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Haemodialysis Prevalence 5%

Approximately 1.5-2.7%

i,

CKD = chronic kidney disegse; GP = general populafion. Sowurce: Turakhia et al. 20194
Reproguced with permission fram Oxford University Press,

Warrens H et al. European Cardiology Review 2022;17:e13.
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Incidence (flrst year) 7%
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Sudden Cardiac Death in HF and CKD
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SHF & CKD (rate, 1344) HR (95% CI):
1.19 (1.07-1.32); P =0.001

HR (95% CI):

DHF & CKD (rate, 903)
1.71 (1.21-2.41); P =0.002

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).

Cardiomyopathy
¢ Ischemic

* Nonischemic

¢ Uremic

Chronic
pressure
overload

Progressive
volume
overload

Additional risks Concurrent conditions

* Diabetes

* Obesity

* Poor fithess

* Anemia and iron deficiency

* Coronary artery disease
* Myocardial infarction

e |nfiltrative processes

* Atrial fibrillation

¢ Bone and mineral . Mitral/aortic valvular
disorder disease
CKD
Symptomatic heart failure eGFR
Reduced Preserved
LVEF LVEF
ESKD

Outcomes:
Progression of CKD, HF hospitalization,

sudden arrhythmic death, pump failure death
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a Traditional hypothesis of cardio-renal interactions

Heart failure

lCOorcCl
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Haemodynamic Mechanisms in
Cardio-Renal Interactions
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(low flow)
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TRenal vasoconstriction

Renal tubular hypoxia

TCardiac congestion
T Right arterial pressure
TCentral venous pressure

dCardiac output

TVenous
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blood volume
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Intra-abdominal
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L Renal blood flow
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(Acute) tubular necrosis

Renal venous
hypertension
(T efferent
pressures)

(Neuro)hormonal and inflammatory response
TSympathetic nervous system activity

TRAAS
Altered arginine vasopressin

Altered ANP and BNP
TInflammation and immune cell activation

Joerg C. Schefold at al. doi:10.1038/nrneph.2016.113
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Renal congestion

Tlntraglomerular
hydrostatic pressure

Tlntraglomerular pressure

I Net filtration pressure

1 Transrenal perfusion
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\ LGFR

TFibrogenesis »| | Urine output

\ pressure

Loss of renal
function

4 Sodium
excretion
4 Water excretion
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- Blssasaienm Clinical Signs [‘: s M Biomarkers Clinical Signs i
ACUTE/CONGESTED CHRONIC/STABLE

(warm/wet) (warm/dry)

Volume overload Fluid redistribution

Goals of therapy:
Unloading
1 Venous capacitance

Goal of therapy:
Reduce extracellular volume

Long-term management

of patients with HFrEF

IV LOOP DIURETIC VENOUS VASODILATOR

{ Preload
1 Venous capacitance

ARTERIOLAR VASODILATOR

{ Afterload
M Effective circulating volume

e,

Espriellaetal. nefrologia.2022;42(2):145-162
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Reduced GFR
This may occur secondary to:
« Abnormal g\omeru\ar haemodynamics (e.8

NSAIDS)
« Reduced renal perfusion from low cardiac

output states or yenous congestion

Renal Adaptation:

Chronic di 2
uretic use ca
of sodium B n lead to excessi
arriving in the distal tubule I::d?mounts
ngto

distal tubule h
? ypertro :
sodium retention phy leading to rebound

disease
These states can reduce delivery of diuretics,

reduce active secretion of loop diuretic into tubule

Excessive sodium andwawnmﬁoﬁhtho
ducts may occur

Excessive sodium uptake in the proximal tubule

This may occur secondary to:

« Excessive neuro-hotmonal activation;

« Braking phenomenon (No diuretic in the tubule,
. osterone and yasopressin

\eading 10 rebound excessive sodium resorption)
. Reduce active secretion of loop diuretic into tubule
therefore less diuresis

« Excessive sodium intake
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Aquaretic as Diuretic Strategy
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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.
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New theurapetic strategy

Conventional Therapy ~ Noveleﬁon
D

isadvantages

i iureti Tolvaptan add-on th
‘l'itratlons oifr:::‘o;:ailttér::cs and Electrolyte abnormalities olvaptan add-on therapy
g Renal dysfunction Free from adverse events
or Resistance to diuretics with satisfactory action
k(:o-administration with albumin } High cost )
o 4
Furosemide Tolvaptan
i ™
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J duct
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Retrospective study:
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K-STAR 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

Discharge 1M 3M 6M
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-Clinical Benefit of Aquaretic in Patients with ADHF and CKD-

Clinical outcome during a 6-month follow-up

LD group (n = 36) TLV group (n = 33) p value
All-cause death (%) 4 (11.1 %) 3(9.1 %) n.S.
Cardiac death (%) 4 (11.1 %) 1 (3.0 %) n.s.
Heart failure hospi- 22 (61.1 %) 12 (36.4 %) 0.04

talization

n.s. not significant

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




renal dysfunction
\ 4
Open-label
. 1:1 randomization

T

[ 220 AHF patients with }

-

7
110 allocated to Conv therapy 110allocated to Conv therapy
(furosemide, etc..) (furosemide, etc..)
L SEES + Tolvaptan 15mg/day for 2 days
- v 3
110 treated as assigned [ 110 treated as assigned J
. ",
- v "N ' v
1 missing 48-hours urine volume 1 missing data
1 patient withdraw consent 1 patients withdraw consent
J/ \ -
L 7 ( v
[ 109 included in analysis 1 108 included in analysts]
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AQUAMARINE - Study
(Patients With Acute Heart Failure and Kidney Dysfunction)

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

The secondary end points:

1.
2.

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

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

Amount of furosemide-equivalent loop diuretics used
within 48 hours

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

Changes in BNP and body weight at 48 hours
Incidence of any adverse events

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
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Aquaretic promotes more diuresis than diuretic despite
significantly lower dose of loop diuretic used
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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)

Conventional Group Tolvaptan Group
Outcome (n=109) (n=108) P Value
Primary outcome
48-hour urine volume (mL) 49972+ 2101.4 6464.4 +3173.0 <.001
Secondary outcomes
Worsening of renal function (%) 30(27.8) 26(24.1) .642
Dose of diuretics use within 48 h (mg) 120 (80-180) 80 (40-150) <.001 >
Net fluid loss within 48 h (mL) 36979+ 2112.0 4700.1 £2443.3 004
Change in BNP from baseline to 48 h (pg/mL) -306.1 (-153.7 to —-662.1) -285.3 (-110.7 to —650.9) .602
Change in body weight from baseline to 48 h (kg) -1.99+2.17 -3.16 £ 2.66 <001 5%
Length of hospital stay (d) 14.6 (10.3-27.2) 14.2 (8.9-20.3) .36
Adverse events 6(5.5) 10 (9.3) 313
In-hospital death 5(4.6) 4(3.7) =99

Results are presented as mean + 5D, n (%), or median (interquartile range). BNP, B-type natriuretic peptide.

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
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Diuretics vs. Furosemide

Treatment (Urine ouput) SMD 95%-Cl
FUROSEMIDE 0.00
HYDROCHLOROTHIAZIDE " 0.30 [-0.36; 0.96]
INDAPAMIDE 0.01 [-0.72; 0.74]
METOLAZONE i -0.01 [-0.66; 0.69]
PLACEBO 0.01 [-0.29; 0.31]
TLV-FUR . 0.34 [-0.26; 0.95]
TOLVAPTAN . 12, 0.

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.

e 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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The more you know
the more you know

you dont know

Aristotle
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