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Effectiveness of Tolvaptan Treatment in Hyponatremic Patients 

Abstract

Introduction. Non-peptide vasopressin receptor antagonists (vaptans) are effective at increasing sodium 
in euvolemic and hypervolemic states and appear safe. We aimed to evaluate the efficacy of  tolvaptan 
in euvolemic or hypervolemic hyponatremic patients. 
Methods. The study included 9 hyponatremic (serum sodium level <125 mmol/L) patients. Serum 
potassium levels of  all patients were normal and there was no acid-base disturbance. Patients with 
hypovolemic status and hepatic dysfunction were excluded from the study. Clinical and laboratory data 
of  patients were obtained before and after tolvaptan treatment.
Results. The median age of  patients (6 females, 3 males) was 66.63 years (range, 56-82). The mean 
sodium levels before tolvaptan treatment were 120.5 mEq/L (SD 2.2, range, 116-124). The mean sodium 
levels increased significantly to 132.6±4.0 mEq/L (range, 125-140) after tolvaptan treatment at 2.7±1.3 
days (range, 2-6) (p<0.001). Hyponatremia did not recur after tolvaptan treatment. We did not observe 
serious adverse event related with tolvaptan treatment. 
Conclusion. Hyponatremia was a common problem, and tolvaptan can treat hyponatremia effectively 
and safely in patients with euvolemic or hypervolemic hyponatremia.

Turk J Int Med 2020;2(2): 43-47
DOI: 10.46310/tjim.706226 

Keywords:  Arginine vasopressin, heart failure, hyponatremia, syndrome of  inappropriate antidiuretic 
hormone secretion, tolvaptan.

Copyright © 2020Copyright © 2020

Emel Isiktas Sayılar1,2,        Alparslan Ersoy2,        Yavuz Ayar2,3,        Mehmet Fethullah Aydın2,                   
Mahmut Yavuz2   

1 Division of Nephrology, Department of Internal Medicine, Ufuk University Faculty of Medicine, Ankara, Turkey
2 Division of Nephrology, Department of Internal Medicine, Bursa Uludag University Faculty of Medicine, Bursa, Turkey
3 Nephrology Clinic, Bursa City Hospital, Bursa, Turkey

43

Original

Article

Introduction

Sodium (Na+) is the major determinant of  
serum osmolarity and hyponatremia (Na+ <135 
mEq/L), being the most common electrolyte 
disorder in hospitalized patients with an incidence 

of  15-22%.1 Patients with hyponatremia are 
asymptomatic or have mild symptoms, but in 
acute severe hyponatremia, serious neurological 
problems such as seizures, coma and respiratory 
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arrest may develop.2 The two most common causes 
of  hypervolemic and euvolemic hyponatremia are 
heart failure (HF) and syndrome of  inappropriate 
antidiuretic hormone (ADH) secretion (SIADH 
or Schwartz-Bartter syndrome), respectively.3 In 
patients with HF, the effective circulation volume 
decreases due to the decrease in cardiac output, 
while the neurohumoral system, especially AVP 
and renin angiotensin aldosterone system are 
active.4 Although the effective volume is normal 
in SIADH, ADH is released irregularly and 
uncontrolled or control mechanisms are disrupted 
due to tumors such as lung cancer, lung diseases, 
central nervous system diseases and some 
medications.5 Serum Na+ concentration is adjusted 
by arginine vasopressin (AVP, ADH), one of  the 
pituitary hormones, by maintaining a balance 
between fluid intake and renal fluid excretion.6 
Under normal conditions, ADH is released in 
response to increased plasma osmolarity and 
decreased intravascular volume or decreased 
blood pressure. AVP has three different receptors. 
V1A receptor is associated with vasoconstriction 
and cardiac hypertrophy. V1B receptor is located 
in anterior pituitary gland, and associated with 
adrenocorticotropic hormone release. V2 receptor 
is located in the distal nephron, and increases free 
water reabsorption and water retention.6,7 

Conventional approaches in the treatment of  
euvolemic or hypervolemic hyponatremia are 
fluid restriction and hypertonic saline infusion 
with diuretics. However, the effectiveness of  fluid 
restriction is limited and patient compliance is 
poor. Besides, hypertonic saline infusion can 
correct sodium levels very quickly or diuretics can 
cause electrolyte disorders or acute kidney injury.2 
Vasopressin receptor antagonists bind to the V2 
receptor and block the receptor, thereby increasing 
the concentration of  serum Na+ and diuresis. 
Tolvaptan, a vasopressin V2 receptor antagonist, 
selectively inhibits AVP binding to its receptor in 
the distal nephron and increases water excretion 
without disturbing the electrolyte balance. In 
recent years, tolvaptan has been used successfully 
in the treatment of  hyponatremia in patients with 
heart failure, cirrhosis or SIADH.8-10 

This study aimed to investigate the efficacy and 
safety of  tolvaptan therapy on hyponatremia in 
patients with HF or SIADH.

Methods

A total of 9 euvolemic or hypervolemic 
hyponatremic (serum Na+ level <125 mmol/L) 
patients with idiopathic SIADH or HF were 
included in this study conducted between July 
2013 and September 2019. All patients with 
hypervolemic hyponatremic due to heart failure 
were initially treated with fluid restriction (1 L/
day) and furosemide infusion and Na+ replacement. 
Patients with heart failure did not have acute 
myocardial infarction, cardiogenic shock, valve 
disease or hypotension requiring inotropic 
support. The diagnosis of SIADH was made 
with euvolemic hyponatremia, hypoosmolality 
(serum osmolality <275 mOsm/kg), urine Na+ 
level above 40 mEq/L and urine osmolality above 
100 mOsm/kg. Kidney, liver, thyroid and adrenal 
function tests of SIADH patients with euvolemic 
hyponatremia were within normal ranges, and 
systolic ejection fractions were measured over 
50% in echocardiographic evaluation. Serum 
potassium levels of all patients were normal, 
there was no acid-base disturbance. Patients with 
hypovolemic status and hepatic dysfunction were 
excluded from the study. 

All patients were started with 15 mg/day 
tolvaptan treatment (Samsca 15 mg tablet, Abdi 
Ibrahim Otsuka) with fluid restriction (1 L/day). 
Diuretic therapy and/or Na+ support was not 
performed simultaneously with tolvaptan. Serum 
Na+ levels were checked 3 times on the first day of 
tolvaptan therapy and then daily. 24-hour diuresis 
was monitored and treatment was terminated 
when serum Na+ was >133 mEq/L. Clinical and 
laboratory data of patients were obtained before 
and after treatment.

All statistical analyses were performed using 
the IBM SPSS Software package of version 
23.0 (IBM Corp, Armonk, NY, USA). The data 
was given as mean±standard deviation (SD) or 
median (min-max). The numerical variables were 
compared with Wilcoxon signed-rank test within 
group. Statistical significance was defined by p 
<0.05.



Results

A total of 9 patients (6 females, 3 males) 
were included. The mean patient age was 66.63 
(range, 56 to 82) years Hyponatremia was due to 
previously diagnosed HF based on clinical and 
echocardiographic findings in 6 patients, whereas 
hyponatremia was related to SIADH in 3 patients. 

Tolvaptan treatment was associated with 
significant increase in serum Na+ values (p<0.001) 
and concomitant diuresis amount (p=0.001) 
(Figure 1) (Friedman’s Two-Way Anova by ranks). 
None of the patients developed an increase in 
serum Na+ concentration over 12 mEq/L within 
48 hours of tolvaptan treatment. Xerostomia and 
thirst were the only side effects occurred under 
treatment with no records on other side effects 
such as confusion, muscle cramps, hypotension, 
hyperglycemia and liver enzyme elevation. No 
significant change was noted in serum creatinine 
levels after tolvaptan treatment (p=0.522) 
(Wilcoxon test). Dialysis or isolated ultrafiltration 
was not required in HF patients with low GFR. 
During the post-discharge 30-day follow up period, 
Na+ levels maintained in the normal range with no 
need for re-hospitalization due to hyponatremia in 
any patient. 

Discussion

Hyponatremia is an electrolyte disorders 
associated with re-hospitalization, prolonged 
length of  hospital stay, increases risk of  

complications and cost increment. The efficacy of  
tolvaptan treatment in patients with hypervolemic 
hyponatremia was evaluated for the first time in 
a study by Gheorghiade et al. in 2003, while later 
studies and meta-analysis consistently reported 
the favorable efficacy of  tolvaptan in the treatment 
of  hypervolemic or euvolemic hyponatremia.11,12 
Tolvaptan treatment has been associated with 
increase in urinary output and serum Na+ values 
along with reduction in hospitalization frequency 
and complications.13-15 Similarly, our findings also 
revealed significant increase in serum Na+ levels 
and daily diuresis with tolvaptan treatment.

In patients with HF, tolvaptan treatment 
protects renal functions in most of  cases in 
contrast to diuretic treatment which has adverse 
effects on renal functions. In two different studies, 
tolvaptan treatment was reported to be associated 
with increased diuresis without disturbing renal 
functions and renal blood flow and without 
activating sympathetic nervous system and renin 
angiotensin aldosterone system.9,10 Likewise, in 
the current study, tolvaptan treatment was not 
associated with renal dysfunction. In another 
study with 114 decompensated HF patients, 
authors reported significantly higher 24-hour 
and 48-hour urinary output and lower risk of  
poor renal parameters in the  conventional plus 
tolvaptan treatment arm (n=44) as compared with 
conventional treatment arm (n=70).16 Data from 
prospective randomized controlled Aquamarine 
study in 220 acute decompensated HF patients 
with GFR of  15-60 mL/min revealed superiority 
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of  tolvaptan over furosemide in terms of  urinary 
output, serum Na+ concentration and improvement 
of  renal parameters.17 In the current study no 
significant change was noted in renal functions 
after tolvaptan treatment in patients with low or 
normal GFR.

Data from SALT-1 and SALT-2 studies in patients 
with euvolemic or hypervolemic hyponatremia 
due to inappropriate ADH syndrome, HF or 
cirrhosis, tolvaptan versus placebo was reported to 
be associated with significantly higher 8-hour and 
30-day serum Na+ concentrations.18,19 Our findings 
also revealed normal serum Na+ levels within 30-
day post-discharge follow up along with no need 
for re-hospitalization due to hyponatremia.   

Our findings support the past studies indicated 
xerostomia and thirst as the most common 
tolvaptan-related side effects,4,15,18,20 which were 
managed via symptomatic approach in our 
patients. 

The major limitations of  the current study seem 
to be the retrospective design, small sample size, 
lack of  control group and a short follow up period.

Conclusions
 In conclusion, while fluid restriction and loop 

diuretics with hypertonic fluid are treatment 
options with limited efficacy in euvolemic or 
hypervolemic hyponatremia, tolvaptan is a safe 
and effective treatment alternative. Tolvaptan 
seems to enable shorter length of  hospital stay 
along with reductions in re-hospitalization 
frequency, dialysis requirement and hyponatremia-
dependent morbidity and mortality rates. Further 
large scale studies are necessary to assess the long-
term efficacy of  tolvaptan on prognosis and renal 
parameters and to develop the optimal treatment 
protocol.  
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