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Abstract

Background: Arginine-vasopressin levels are elevated in acute decompensated heart failure (ADHF). Standard
dose vasopressin antagonist increases free water clearance and improves ADHF symptoms. However, limited trials
were conducted of low dose tolvaptan with standard loop diuretics in ADHF.

Objective: The study aimed to evaluate the effect of combining low dose oral tolvaptan and loop diuretics
compared with standard dose loop diuretics in hospitalized ADHF.

Methods: A randomized, open-label, controlled trial was conducted among patients hospitalized with
ADHF within 48 hours (N=40). The patients were randomly assigned to receive oral tolvaptan 7.5 mg once daily plus
standard intravenous furosemide (n=20) or standard intravenous furosemide (n=20) for three days. The endpoints
were changes in ADHF score, fluid balance, body weight, and plasma sodium from baseline up to 3 days.

Results: A total of 40 patients with ADHF completed the trial. Altogether, 52.5% were male and average serum
creatinine was 1.73 + 1.06 mg/dL. Compared with the control, tolvaptan add on therapy for 3 days improved
ADHF score [mean difference -2.05 (95%Cl -3.78 to -0.32)], increased urine output [mean difference 2,620 mL
(95%CI 873.82 to 4,366.68), reduced body weight [mean difference -1.42 kg (95%CI -2.43 to -0.41)], and increased
plasma sodium level [mean difference 3.75 mEg/L (95%Cl 1.23 to 6.27)]. No differences were found in the
cumulative dose of furosemide, changes in renal function, hypokalemia, and metabolic alkalosis between treatment
and control groups.

Conclusion: Short term treatment with low dose tolvaptan (7.5 mg/day) added to standard therapy
effectively improved ADHF symptoms, and fluid balance without worsening renal function or producing serious

side effects.
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Characteristics Tolvaptan Control
(N=20) (N=20)
Age (years) 68.0 + 17.0 72.0 + 10.0 0.44
Male, N (%) 12 (60) 9 (45) 0.34
BW (kg) 66.5 + 20.9 69.2 + 133 0.63
Body mass index (kg/m?) 23.94 + 6.34 25.57 + 4.45 0.35
LV ejection fraction (%) 35.0 £ 16.0 46.0 £ 19.0 0.04
Cause of heart failure N (%)
Myocardial infarction 15 (75) 10 (50) 0.10
Dilated cardiomyopathy 8 (40) 6 (30) 0.51
Hypertension 1(5) 6 (30) 0.09
Sepsis 3 (15) 2 (10) 0.99
Arrhythmia 2 (10) 2 (10) 0.99
Anemia 0 (0) 2 (10) 0.49
Chronic kidney disease 0(0) 1(5) 0.99
Underlying diseases N (%)
Hypertension 18 (90%) 19 (95%) 0.99
Dyslipidemia 16 (80%) 17 (85%) 0.99
Diabetic mellitus 10 (50%) 11 (55%) 0.75
Chronic kidney disease 11 (55%) 7 (35%) 0.20
Ischemic heart disease 9 (45%) 5 (25%) 0.19
Dilated cardiomyopathy 5 (25%) 3 (15%) 0.70
Stroke 4 (20%) 2 (10%) 0.66
NYHC N (%)
Class Il 8 (40) 7(35) 0.99
Class IV 12 (60) 13 (65) 0.99
Medications
ACEI 2 (10%) 3 (15%) 0.99
ARB 3 (15%) 9 (45%) 0.04
CCB 7 (35%) 11 (55%) 0.20
BB 10 (50%) 8 (40%) 0.53
Furosemide 10 (50%) 12 (60%) 0.53
Dose (mg/day), mean + SD 88 + 88 43 + 24 0.15

w1eing) JoyarnauelusuvesTivau (Fegay) uarAade + FIUTgUUNNINTIY
ACEl ; angiotensin-converting enzyme inhibitor ARB; angiotensin receptor blocker CCB; calcium-channel blocker BB;
beta blocker
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Blood test

(N=20)

Tolvaptan

Control
(N=20)

BUN (mg/dL) 32.3 +19.0 275+ 153 0.39
Creatinine (mg/dL) 1.82 + 1.11 1.64 + 1.03 0.60
Sodium (mEg/L) 136.0 + 5.6 136.9 + 4.1 0.58
Potassium (mEg/L) 4.04 + 0.55 3.96 + 0.38 0.57
Chloride (mEg/L) 98.7 + 6.6 101.6 + 6.6 0.17
Bicarbonate (mEg/L) 235+ 35 211 +52 0.09
Albumin (g/dL) 32 +045 3.25+£0.49 0.73
AST (IU/L) 35.4 + 20.6 55.6 +49.1 0.10
ALT (1U/L) 27.3 + 28.1 39.2 +34.2 0.24
ALP (IU/L) 141.4 + 168.0 102.0 + 48.9 0.32
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Urine volume Mean difference (mL) 95%(Cl ‘ P-value
Day1 1,283.5 415.8, 2,151.2 <0.01
Day2 512.7 -110.7, 1,136.2 0.10
Day3 824.0 267.6, 1,380.4 < 0.01
Total 2,620.3 873.8, 4,366.7 < 0.01
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Tolvaptan Control P-value
(N=20) (N=20)
Change of serum Creatinine (mg/dL) 0.16 + 0.60 0.16 + 0.45 0.97
Plasma HCO, (mEq/L) 259+ 39 265+50 0.66
Furosemide dose (mg/day), mean + SD
day 1 187 + 157 177 £ 134 0.82
day 2 184 + 197 207 + 123 0.65
day 3 140 + 144 233 + 178 0.08
Total dose 510 + 472 616 + 400 0.45
Side effect N (%)
AKI 5 (25%) 6 (30%) 0.72
Hypokalemia (K <3.5 mEg/L) 4 (20%) 1 (5%) 0.34
Alkalosis (HCO3 >26 mEag/L) 11 (55%) 11 (55%) 0.99
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