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ABSTRACT
Objective  Ascites in patients with decompensated 
cirrhosis can lead to abdominal distention and decrease 
quality of life. Tolvaptan, a vasopressin V2 receptor 
antagonist, is an effective agent in the treatment of 
ascites, whereas some patients are refractory to tolvaptan. 
The efficacy of transjugular intrahepatic portosystemic 
shunt (TIPS) for these patients is not known. In this study, 
we performed TIPS for tolvaptan-refractory cirrhotic 
patients and analysed its efficacy and safety in these 
patients.
Design  This retrospective analysis included patients with 
liver cirrhosis who received TIPS for ascites or hydrothorax 
refractory to tolvaptan therapy along with conventional 
diuretics between January 2015 and May 2018 at Tokai 
University Hospital. We evaluated the efficacy and safety 
of TIPS.
Results  This study included four patients. All patients 
presented with Child-Pugh class B liver cirrhosis and 
model for end-stage liver disease-sodium scores were 
10/12/14/16. TIPS was generated successfully without 
any major complications in all patients. The body weight 
decreased by a mean of 4.7 (SD=1.0) kg and estimated 
glomerular filtration rate improved from a mean of 38.2 
(SD=10.3) to 59.5 (SD=25.0) mL/min/1.73 m2 in a month 
after TIPS procedure.
Conclusion  TIPS is an effective potential treatment for 
ascites in patients with tolvaptan refractory condition. In 
appropriate patients who can tolerate TIPS, the treatment 
may lead towards renal function improvement.

INTRODUCTION
Ascites is a common symptom of decom-
pensated cirrhotic patients and significantly 
impairs the quality of life due to abdominal 
distention. Ascites appears in approximately 
5%–10% of compensated cirrhotic patients 
per year.1 Refractory ascites (RA), defined 
as ascites that does not recede by appro-
priate medical therapy such as salt restric-
tion and diuretic therapy or recures shortly 
after large volume paracentesis (LVP),2 is 
associated with poor survival.3 According to 

the treatment guidelines for cirrhosis with 
RA issued by the American Association for 
the Study of Liver Diseases,4 the European 
Association for the Study of Liver diseases 5 
and the Japan Society of Hepatology (JSH),6 7 
additional therapy such as LVP with albumin 
infusion, cell-free and concentrated ascites 
refusion therapy (CART), peritoneovenous 
shunt, transjugular intrahepatic portosys-
temic shunt (TIPS) and liver transplantation 
should be considered.

TIPS is a well-established technique for 
reducing portal pressure and subsequently 
improves ascites.8 9 In addition, TIPS increases 
the cardiac output and decreases systemic 
vascular resistance, causing an effective 
reduction in circulating blood volume and 
improving renal perfusion.10 In clinical prac-
tice, TIPS can improve RA and prognosis,11 12 
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although success of TIPS creation depends on eligible 
patients and appropriate timing.13

Tolvaptan, a selective oral vasopressin V2 receptor antag-
onist, excretes water by inhibiting water reabsorption in 
the renal collecting tubule and exhibits diuretic activity 
without increase of electrolyte excretion. Tolvaptan has 
been used in clinical practice for hyponatraemia,14 15 
heart failure16 and autosomal dominant polycystic kidney 
disease.17 In Japan, tolvaptan has been indicated for fluid 
retention in cirrhosis since September 2013, and its effi-
cacy has been reported against RA.18 19 Guidelines from 
JSH recommend tolvaptan as a treatment option against 
RA. On the other hand, the efficacy of tolvaptan in cases 
of refractory fluid retention has been reported to be 
50%–78%, and some cirrhotic patients do not respond 
to tolvaptan.20 As far as we know, RA cases who received 
TIPS after failure of tolvaptan therapy were very few. In 
this study, we investigated the efficacy and safety of TIPS 
in patients with RA who did not respond to tolvaptan.

MATERIALS AND METHODS
Patients and study design
We enrolled four consecutive patients with liver 
cirrhosis who received TIPS for RA or hydrothorax 
under tolvaptan therapy between January 2015 and May 
2018 at Tokai University Hospital. These patients had 
received tolvaptan for RA that was poorly controlled by 
sodium restriction and administration of furosemide 
(≥20 mg/day) and spironolactone (≥25 mg/day), but 

their ascites did not control even with tolvaptan treat-
ment and repeated LVP with albumin infusion and/
or CART. Response to TIPS was defined as weight 
loss ≥1.5 kg on day 7 from baseline.21 We retrospec-
tively analysed the background, drug history, labora-
tory data and clinical course until November 2022.

TIPS procedure
All TIPS procedures were performed by an experi-
enced interventional radiologist using conventional 
technique.22 First, a 10-French sheath was placed via 
the right femoral artery, and superior mesenteric artery 
portography and coeliac angiography were performed. 
The position of the hepatic artery and portal vein was 
confirmed on coeliac arterioportography, and a cath-
eter was advanced to the right hepatic artery corre-
sponding to the right portal branch approximately 
2 cm from the porta hepatis as a landmark. Next, a 
4-French sheath was placed via the right jugular vein. 
The Rosch-Uchida transjugular liver access set (Cook 
Medical, Bloomington, Indiana, USA) was used to 
create portal vein access and the tract was dilated 
using a Mustang 8 mm balloon catheter (Boston 
Scientific Corporation, Marlborough, Massachu-
setts, USA). The use of stents and the choice of stent 
device were decided by the radiologist. Self-expanding 
bare nitinol stents such as Luminex×12 mm×6 cm 
(Bard Peripheral Vascular, Tempe, Arizona, USA), 
Luminex×12 mm×8 cm (Bard Peripheral Vascular), 

Table 1  Clinical characteristics of the patients

Case 1 Case 2 Case 3 Case 4

Sex Male Male Female Female

Age (years) 56 58 73 40

Aetiology HCV ALD NASH Sarcoidosis

Platelet (×104/µL) 13.0 9.5 11.3 11.2

PT (%) 67 98 104 105

Alb (g/dL) 3.3 3.3 2.9 2.2

T-Bil (mg/dL) 1.7 1.1 0.3 0.5

Cre (mg/dL) 1.45 1.43 1.83 1.00

eGFR (ml/min/1.73 m2) 40.7 40.9 21.6 49.7

Child-Pugh score 9 8 8 9

MELD score 14 10 12 6

MELD-Na score 16 14 12 10

Spleno-renal shunt – – – –

HE history – – – –

Diuretics Furosemide 40 mg
Spironolactone 100 mg
Tolvaptan7.5mg

Furosemide 80 mg
Spironolactone 200 mg
Tolvaptan 7.5 mg

Furosemide 20 mg
Spironolactone 25 mg
Tolvaptan 7.5 mg

Furosemide 60 mg
Spironolactone 50 mg
Tolvaptan 7.5 mg

Period between administration 
of tolvaptan and TIPS procedure 
(month)

9 10 6 3

Alb, albumin; ALD, alcoholic liver disease; Cre, creatinine; eGFR, estimated glomerular filtration rate; HCV, hepatitis C virus; HE, hepatic 
encephalopathy; MELD-Na, model for end-stage liver disease-sodium; NASH, non-alcoholic steatohepatitis; PT, prothrombin time; T-Bil, total 
bilirubin; TIPS, transjugular intrahepatic portosystemic shunt.
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Zilver 635 10 mm×8 cm (Cook Medical, Bloomington, 
Indiana, USA) and Epic vascular stent 10 mm×8 cm 
(Boston Scientific, Marlborough, Massachusetts, USA) 
were implanted. The pressures of the portal vein, 
right atriumand central vein were measured using a 
pressure transducer system. The portosystemic pres-
sure gradient (PSG) was determined as the difference 
between the pressures in the portal vein and in the 
right atrium. ΔPSG was calculated by the difference 
in PSGs before and at the end of TIPS creation. TIPS 
is currently not covered by national health insurance 
in Japan, thus, TIPS procedure was planned and 
performed with sufficient informed consent.

RESULTS
Clinical characteristics
TIPS was performed in four patients with RA who did 
not respond to the addition of tolvaptan to the existing 
diuretics such as furosemide and spironolactone. 
General characteristics in the patients are described 
in table 1. Aetiology of liver diseases were hepatitis C 
virus, alcoholic liver disease, non-alcoholic steatohepa-
titis and sarcoidosis, one by one. All patients presented 
with Child-Pugh class B liver cirrhosis. Model for end-
stage liver disease-sodium (MELD-Na) scores were 

10/12/14/16. Concomitantly used diuretics were 
furosemide at doses of 20–80 mg, spironolactone at 
doses of 25–200 mg and tolvaptan at a dose of 7.5 mg. 
Figure 1 shows CT images of ascites and pleural effu-
sion before TIPS.

TIPS clinical efficacy against ascites and complication
TIPS was successfully created in all patients. The PSG 
decreased from a mean of 17.5 (SD=3.1) to 8.8 (SD=3.3) 
mmHg. All patients achieved response to TIPS along with 
the decrease in body weight by 4.7 (SD=1.0) kg in 1 month 
(table 2). As shown in figure 2, ascites and pleural fluid 
receded in all patients. The patients were prophylacti-
cally given rifaximin and hepatic encephalopathy was not 
observed. There were no deaths within the 30 days and 
no apparent complications associated with TIPS.

Renal function and diuretic dose post-TIPS procedure
In 1 month after TIPS procedure, the estimated glomer-
ular filtration rate (GFR) improved in all patients with 
the increase from a mean of 38.2 (SD=10.3) to 59.5 
(SD=25.0) mL/min/1.73 m2. Diuretics were adjusted 
after TIPS procedure due to improvement in fluid reten-
tion. Subsequently, in the outpatient setting, tolvaptan 
was continued in all patients, while the doses of furose-
mide were reduced (table 2).

Figure 1  Abdominal computed tomography scan images before TIPS creation. (A) Case 1, (B) case 2, (C) case 3 and (D) case 
4. TIPS, transjugular intrahepatic portosystemic shunt.
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Mortality outcomes
Case 3 died of pneumonia; 83 days after TIPS, and case 1 
died of unexplained sudden death; 112 days after TIPS. 
While, other two patients survived under ascites control.

DISCUSSION
The first treatment for fluid retention in cirrhosis is salt 
restriction followed by conventional diuretics such as 
spironolactone and loop diuretics.6 7 Increasing doses 

Table 2  Clinical course and outcome of the patient

Case 1 Case 2 Case 3 Case 4

PSG pre-TIPS (mmHg) 16 15 17 22

PSG post-TIPS (mmHg) 12 7 5 11

ΔPSG (mmHg) 4 8 12 11

Stent diameter and length 
used in TIPS

12 mm×6 cm 12 mm×8 cm 10 mm×8 cm 10 mm×8 cm

Change in body weight at 
1 month after TIPS (kg)

−4.2 −3.7 −6.1 −4.6

Serum creatinine levels at 
1 month after TIPS (mg/dL)

0.65 1.29 1.33 0.80

eGFR at 1 month after TIPS 
(mL/min/1.73 m2)

97.9 45.8 30.6 63.5

Readmission due to HE 
post-TIPS

– – – –

Diuretics after discharge Furosemide 20 mg
Spironolactone 50 mg
Tolvaptan 7.5 mg

Furosemide 40 mg
Spironolactone 100 mg
Tolvaptan 7.5 mg

Furosemide 10 mg
Spironolactone 25 mg
Tolvaptan 7.5 mg

Furosemide 40 mg
Spironolactone 125 mg
Tolvaptan 7.5 mg

eGFR, estimated glomerular filtration rate; HE, hepatic encephalopathy; PSG, portosystemic pressure gradient; TIPS, trasnjugular intrahepatic 
portosystemic shunt.

Figure 2  Abdominal computed tomography scan images post TIPS creation. (A) Case 1, (B) Case 2, (C) case 3 and (D) case 
4. TIPS, transjugular intrahepatic portosystemic shunt.
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of diuretics such as furosemide activates the sympa-
thetic nervous system and renin–angiotensin–aldoste-
rone (RAA) system, decreases GFR and raises the risks 
of renal impairment, electrolyte abnormalities and sarco-
penia.23 24 High furosemide administration doses may also 
decrease renal interstitial osmolarity, leading to refrac-
toriness against tolvaptan.25 Tolvaptan exerts its action 
independently of serum albumin concentration and does 
not reduce the renal blood flow and GFR because it does 
not affect RAA system.25–27 There are also reports that the 
use of tolvaptan reduced furosemide doses in cases of 
chronic kidney disease stages 3–4.28 According to the JSH 
cirrhosis guidelines,6 7 from the viewpoint of preventing 
deterioration of renal function early add-on administra-
tion of tolvaptan is recommended for patient who are 
resistant to conventional diuretics such as spironolac-
tone (25–50 mg/day) and furosemide (20–40 mg/day). 
In cases of ascites refractory to conventional diuretics, 
tolvaptan induction has been shown to be more effective 
than increasing the dose of furosemide.29 On the other 
hand, factors prior to tolvaptan induction such as high 
blood urea nitrogen value,30 low serum natrium value31 
and decreased liver function (based on high Child-Pugh 
score)32 are predicted to decrease response to tolvaptan 
treatment.

Treatment for RA includes TIPS, serial LVP plus 
albumin infusion, PV shunts, low-flow ascites pumps 
and liver transplantation. TIPS is an endovascular oper-
ation which is performed to create an intrahepatic tract 
between the hepatic and portal veins and can reduce the 
portal pressure. Compared with serial LVP, TIPS reduced 
the relapse of symptoms due to ascites and improves 
transplant-free survival.33 Selection of eligible patients is 
important for the success of TIPS creation. Child-Pugh 
class C,34 MELD score greater than 18,35 advanced age,33 
cardiopulmonary insufficiency or sarcopenia36 37 have 
a high risk for complications of TIPS creation. In addi-
tion, Bureau et al reported serum bilirubin value below 
50 µmol/L and a platelet count above 75×109/L is predic-
tive of survival in patients with RA treated with TIPS.38 In 
this study, all patients were Child-Pugh grade B, MELD 
score was less than 18, and serum bilirubin and platelet 
count were within above criteria, indicating appropriate 
patient selection. We do not derive the exact mechanisms 
why these four patients responded to TIPS well. However, 
TIPS might be as effective in the tolvaptan-refractory 
patients as in the patients with RA as long as they fit the 
eligibility criteria of TIPS described above.

The larger diameter-stent can more reliably achieve 
the target hepatic venous pressure gradient. Whereas 
excessive shunting may induce hepatic dysfunction due 
to reduced effective hepatic blood flow and the develop-
ment of encephalopathy. Therefore, it is important to 
select the appropriate diameter of the stent to balance 
the efficacy and complications of TIPS.39 A comparative 
study of 8 mm and 10 mm diameter stents showed no 
difference in the development of hepatic encephalopathy, 
but control of complications due to portal hypertension 

was superior with the 10 mm diameter stent.40 41 In this 
study, the stents used for two patients in TIPS placement 
were 10 mm and 12 mm each, which were effective in 
improving ascites and did not cause any hepatic enceph-
alopathy or dysfunctions. This discrepancy is attributed 
to bare stents used in our country as different from a 
more popular stent-graft in Western countries. Because 
of more frequent restenosis of bare stents in TIPS, bigger 
stent diameters tends to be selected in our hospital.

This study shows, for the first time, the therapeutic 
results of TIPS in a patient refractory to tolvaptan with 
effective results. The effect of TIPS and the control-
lable ascites showed that renal function improved in 
this patient after TIPS due to the diuretics reduction, 
especially furosemide. Our study has limitations. This 
study is a retrospective, single-centre study with a small 
number of patients, which will include selection bias. 
The accumulation of cases is necessary to evaluate the 
safety and efficacy of TIPS in these patients. Next-line 
treatment options for ascites in tolvaptan-refractory cases 
are limited, but TIPS is a promising treatment option 
in appropriate cases. In conclusion, TIPS was clinically 
successful in the treatment of RA in tolvaptan-refractory 
patients.
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