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Abstract 
We investigated Tolvaptan efficacy and long-term prognosis with focus on 
nutrition in 20 patients with refractory hepatic ascites in hepatocellular carci-
noma (HCC). Bloating improved in 55% of patients, as determined using a 
Japanese version of the Support Team Assessment Schedule. Nutritional sta-
tus improved with Tolvaptan treatment, based on the Controlling Nutritional 
Status score and Onodera’s prognostic nutritional index. Long-term prognosis 
was better in responders than in non-responders (mean survival time: 308 
days vs. 97 days, p = 0.031). Tolvaptan was even effective in many patients 
with HCC, with additional improvement in long-term prognosis expected 
with improvement in the nutritional status. 
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1. Introduction 

Hyponatremia, edema, and ascites related to liver cirrhosis greatly reduce the 
quality of life of patients [1], and furthermore, ascites worsens the prognosis in 
particular [2]. Malnutrition is common in patients with liver cirrhosis [3]. Tol-
vaptan is a new type of diuretic with vasopressin V2-receptor antagonistic action 
[4] [5], demonstrating an improvement in bloating in about 62.5% of patients 
in a Japanese phase III clinical trial [6]. According to interim results of post- 
marketing surveillance of Tolvaptan in liver cirrhosis (START study), the inci-
dence of hepatocellular carcinoma (HCC) was 47.9% [7]. However, Tolvaptan 
therapy for HCC with refractory ascites has not been thoroughly studied. 
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Therefore, we evaluated the outcome of Tolvaptan therapy and long-term prog-
nosis in HCC patients with refractory ascites, focusing particularly on the nutri-
tional status. 

2. Materials and Methods 

We retrospectively studied the data of 20 patients with refractory hepatic ascites 
in HCC who did not respond adequately to conventional diuretics treatment 
with a loop diuretic and/or an anti-aldosterone agent between April 2011 and 
March 2017 with Tolvaptan. HCC was diagnosed based on dynamic computed 
tomography or magnetic resonance imaging.  

The degree of bloating was determined before and after 3 weeks of Tolvaptan 
therapy using the Japanese version of the Support Team Assessment Schedule 
(STAS-J) [8]. STAS-J is scored from 0 to 4 as follows; 0: there is no symptom. 1) 
there are occasional or intermittent single or several symptoms at a time, but the 
patients can continue with everyday life and their symptoms do not require 
treatment; 2) there are symptoms of a moderate degree on days when the pa-
tient’s condition is poor, and it may affect the ability to perform activities of dai-
ly living; 3) there are often strong symptoms, and they remarkably affect con-
centration and ability to perform activities of daily living; and 4) there are con-
tinuous, intolerable, and intense symptoms. The patient cannot think about oth-
er things. A patient was defined as a responder when the score decreased by 1 
point or more after Tolvaptan administration. Furthermore, the efficacy rate of 
Tolvaptan on a decrease in the body weight of more than 1.5 kg [9] was eva-
luated. 

Nutritional status was estimated by caloric intake, controlling nutritional sta-
tus (CONUT) method [10], and Onodera’s prognostic nutritional index (PNI) 
[11]. Long-term prognosis was evaluated after Tolvaptan therapy administration. 

As for a retrospective study, missing data were not available. Body weight on 
day 7 was not measured in seven patients, and CONUT score was not calculated 
in 3 patients. Statistical differences were analyzed using Wilcoxon signed-ranks 
test. The long-term prognosis was estimated using the Kaplan-Meier method 
and differences were determined using the log-rank test. P-values <0.05 were 
considered statistically significant. 

This study was approved by the ethical review board of the Nagoya Medical 
Center. 

3. Results 

There were 9 men and 11 women, with an average age of 72.6 ± 10.6 years. The 
etiology of liver cirrhosis was as follows: HBV, 2 cases; HCV, 15 cases; alcoholic, 
1 case; and non-alcoholic fatty liver disease, 2 cases. HCC stage-wise break up 
was stage I, 5 cases; II, 3 cases; III, 3 cases; and IV, 9 cases [12]. According to the 
Child-Pugh classification [13], 9 cases were classified as class B and 11 cases as 
class C, and the mean Child-Pugh score was 10.1 ± 1.9 (Table 1). 
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Table 1. Baseline characteristics of patients. 

Age (years) 72.6 ± 10.6 

Gender (male/female) 9/11 

Bodyweight (kg) 57.9 ± 10.6 

BMI (kg/m2) 23.7 ± 4.9 

Etiology of chronic liver disease 
 

Hepatitis B/Hepatitis C/Alcoholic/NAFLD 2/15/1/2 

HCC stage I/II/III/IV 5/3/3/9 

Child-Pugh classification (B/C） 9/11 

Child-Pugh score 10.1 ± 1.9 

STAS-J score 3.3 ± 0.7 

Caloric intake (kcal) 799 ± 376 

Alb (g/dL) 2.5 ± 0.5 

TLC (/μL) 759 ± 522 

T-cho (mg/dL) 115 ± 33 

CONUT score 8.3 ± 2.4 

Data are expressed as number or mean ± SD. BMI: body mass index, NAFLD: non-alcoholic fatty liver disease, 
HCC: hepatocellular carcinoma, STAS-J: Japanese version of the Support Team Assessment Schedule, Alb: al-
bumin, TLC: total lymphocyte count, T-cho: total cholesterol, CONUT: controlling nutritional status. 

 
The patients’ mean STAS-J score significantly decreased from 3.3 ± 0.7 to 2.4 ± 

1.1 (P < 0.001, response rate: 55%), and the decrease in body weight more than 
1.5 kg was 69.2% after Tolvaptan administration. 

The caloric intake increased from 799 ± 376 kcal to 1073 ± 478 kcal (P = 
0.025), and the CONUT score improved from 8.3 ± 2.4 to 7.7 ± 2.9 (P = 0.016) 
after administration of Tolvaptan. 

Onodera’s PNI did not show improvement in non-responders (from 26.0 ± 
4.7 to 25.6 ± 5.6, P = 0.286), whereas it revealed improvement in responders 
(from 23.9 ± 5.7 to 28.1 ± 5.1, P = 0.009). 

The mean survival time (MST) was 217 days (Figure 1(a)). Long-term prog-
nosis improved in responders compared with non-responders (MST: 308 days 
vs. 97 days, P = 0.031) (Figure 1(b)). 

4. Discussion 

Improvement in bloating was evaluated using STAS-J scores in our previous re-
port [14]. The STAS-J score [8] was improved in 55% of the patients with re-
fractory hepatic ascites in HCC who did not respond adequately to conventional 
diuretics. It was reported that the efficacy was judged by a decrease in the body 
weight of more than 1.5 kg after one week of Tolvaptan administration in 2017, 
and we judged the efficacy of our patients, with the same criteria, the response 
rate being 69.2%. These results revealed that Tolvaptan therapy was effective 
even in patients with HCC. 

The CONUT method [10] uses three blood measurements, serum albumin,  
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(a) 

 
(b) 

Figure 1. Long term prognosis. (a) All patients; (b) Compared with responders and 
non-responders. 
 
total lymphocyte count, and total cholesterol level, and it classifies nutritional 
status into four categories: normal (0 - 1), low (2 - 4), moderate (5 - 8), and se-
vere (9 - 12). Malnutrition was present in 63% of patients with liver cirrhosis, 
using the CONUT method [15]. 

Majority of the patients had moderate or severe malnutrition according to the 
CONUT score (8.3 ± 2.4) before Tolvaptan induction. An improvement in 
bloating was achieved after Tolvaptan induction, and the caloric intake in-
creased. Furthermore, the CONUT score decreased significantly, so the nutri-
tional status improved. 

Onodera’s PNI [11] is a malnutrition state rating system to predict operative 
risk. It was calculated considering two factors, serum albumin level and total 
lymphocyte counts, the reliability being high for the evaluation of postoperative 
condition and patient’s prognosis. 

There was significant improvement of Onodera’s PNI in the responders group 
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before and after Tolvaptan therapy, but not in the non-responders group. These 
results suggested that long-term prognosis was dependent on the improvement 
of the patient’s nutritional status. 

Patients with refractory hepatic ascites in HCC have poor nutritional status, 
and are diagnosed as being in hepatic failure, thus negating any aggressive 
treatment options for HCC. Refractory hepatic ascites decreased or disappeared, 
and nutritional status improved in many cases in this study, so it is expected that 
patients will receive aggressive treatment in the future. Furthermore, Tolvaptan 
therapy will contribute to the improvement of long-term prognosis. 

This was a retrospective study in a single institution, and in future, a larger, 
multicenter prospective study should be performed to confirm our findings. 

5. Conclusion 

In conclusion, Tolvaptan therapy was effective in several patients with refractory 
hepatic ascites in HCC, demonstrating additional improvement in long-term 
prognosis due to an improvement in the nutritional status. 
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