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ABSTRACT 

Massive post-transplantation ascites is a rare but serious condition following liver transplanta-
tion. Although, many etiologies are suggested as the cause of this complication, in some cases 
the definitive etiology remains unknown. Drug-induced post-transplantation ascites is one of 
the possible etiologies. In this study we present a case of ascites caused by tacrolimus in the 
post-liver transplantation period. A 49-year-old man with hepatitis B virus cirrhosis underwent 
liver transplantation and received tacrolimus, mycophenolate and prednisolone, as the immu-
nosuppressive regimen. Progressive ascites developed after 10 days, in spite of a normal liver 
function. Various studies, including liver biopsy, were performed but we could not find any eti-
ology for this complication. The tacrolimus was switched to rapamune. Ascites was completely 
disappeared and up to the last follow-up visit, the patient remained asymptomatic for more 
than two years. We concluded that after ruling out other etiologies, tacrolimus as a rare cause 
of post-transplantation ascites should be taken into account. The treatment is discontinuation 
of the drug.
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INTRODUCTION

Ascites is the collection of fluid in the 
space between the lining of the ab-
domen and abdominal organs. It re-

sults from different etiologies such as portal 
hypertension, hypoalbuminemia, infection, 
malignancy, liver disease, heart failure, and 
peritoneal inflammation [1]. Ascites is one 
of the most common complications after liv-
er transplantation, which is usually transient 
and self-limited [2]. Conversely, massive and 
refractory ascites are seen infrequently (5%–
7%) in liver transplant recipients, however, it 
may cause morbidity and mortality [3]. There 
are some other less-known or even unknown 
causes of ascites after liver transplantation 

such as tacrolimus therapy. Studies showed 
that liver dysfunction can impair the metabo-
lism of tacrolimus, frequently reported in liver 
transplant recipients [4]. 

Tacrolimus, as a calcineurin inhibitor derived 
from a soil fungus, Streptomyces tsukubaensis, 
is one of the mainstays in immunosuppressive 
regimens [5]. This agent binds to calcineurin 
that can block transcription of factors IL2, 
IL3, IL4, IL5, CD40 ligand, GM-CSF, IFNg, 
and TNFα. Furthermore, it can stop cytokine 
receptor expression and cytokine effects on 
target cells [6]. The major drawbacks of ta-
crolimus are its narrow therapeutic window, 
unpredictable bioavailability, and its associa-
tion with development of post-transplantation 
diabetes mellitus, and nephrotoxicity [7]. Flu-
id and sodium retention are reported too [8]. 
For patients with tacrolimus-related adverse 
effects, a sirolimus-based immunosuppression 
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regimen is a rescue therapy [9].

Sirolimus (Rapamycin), as an immunosuppres-
sive drug belonging to the target-of-rapamy-
cin (TOR) inhibitors family, is used in preven-
tion of organ rejection after transplantation 
[10]. It inhibits mammalian target of Rapamy-
cin (mTOR) and blocks the activation of IL2 
and inhibits the progression of the T cell from 
the G phase to the S phase and also affects 
IL4, IL7, IL12, and IL15 [11].

Herein, we present a case of ascites following 
liver transplantation who had been treated 
with tacrolimus, and who achieved complete 
clinical remission after conversion of tacroli-
mus to sirolimus.

CASE PRESENTATION

A 49-year-old Iranian man underwent liver 
transplantation for chronic hepatic failure due 
to hepatitis B and cirrhosis (MELD score of 
20). Early post-operative recovery period was 
uneventful. An immunosuppressive regimen 
comprising prednisone, tacrolimus and cell-
cept were administered. Trough blood concen-
tration of tacrolimus was maintained at 7–8.7 
ng/mL with the daily dose of 4 mg. Hepatic 
function and coagulation status were within 
normal ranges 15 days after the transplanta-
tion. 

The patient did not experience any serious 
complications and clinical episodes except for 
ascites on the 10th postoperative day. Ultraso-
nographic evaluation showed massive ascites. 
Color Doppler ultrasonography of the hepat-
ic vessels, inferior vena cava and portal vein 
demonstrated normal findings. Ascites was 
resistant to treatment and the weekly thera-
peutic aspiration of the ascitic fluid was neces-
sary to alleviate symptoms. Cytological, bio-
chemical and microbiological analyses of the 
ascitic fluid had unremarkable results. A liver 
biopsy was obtained under ultrasound guid-
ance, which showed no significant abnormal-
ity in two separate pathological reviews. Cy-
tomegalovirus viral load was analyzed, which 
presented a level below the lower limit of the 

assay (700 copies/mL) in plasma.

Tacrolimus concentration was analyzed. Ta-
crolimus was considered as the only offending 
drug that was subsequently withdrawn and 
substituted by sirolimus at a concentration of 
5 ng/mL. Resolution of ascites was observed 
10 days after conversion of tacrolimus to si-
rolimus. In his last follow-up visit, the patient 
has remained asymptomatic for more than two 
years.

DISCUSSION

Medical and surgical complications including 
graft rejection, bacterial infections, and vascu-
lar or biliary problems are seen frequently af-
ter liver transplantation. The development of 
ascites after transplantation is often detected 
in the early post-operative stage, which usual-
ly disappears in a few days. On the other hand, 
massive and prolonged ascites are observed in 
some cases, which can progress toward seri-
ous adverse events. In this condition, patients 
need to be managed for diminishing the risks 
of renal failure development and requiring a 
lengthy hospital stay. These cases have higher 
risk of intraperitoneal infections, electrolyte 
abnormalities, and, in severe cases, even graft 
loss and death. 

Stenosis of the inferior caval vein anastomosis 
[12], decreased liver vascular compliance dur-
ing acute cellular rejection [13], and the use of 
reduced grafts causing inadequate accommo-
dation of liver blood flow [14] have been re-
ported as the possible causes of post-operative 
ascites. Although, some probable causes, which 
can play a role in the pathogenesis of massive 
post-liver transplantation ascites, may remain 
unknown. One of the rare possible etiologies 
is drug-induced ascites. The use of tacrolimus 
in preventing graft rejection following organ 
transplantations is associated with both risks 
and benefits. 

Some theories are suggested possible mecha-
nisms for drug-induced ascites following tacro-
limus administration. In contrast to the rapid 
improvement of liver function in response to 

Tacrolimus-induced Post-transplantation Ascites



104 Int J Org Transplant Med 2018; Vol. 9 (2)    www.ijotm.com 

the higher doses of tacrolimus, this episode 
may trigger intractable ascites [15]. Since the 
ascites after liver transplantation can be as-
sociated with marked renal impairment [2], 
nephrotoxicity may be regarded as the cause 
of ascites. As well, the studies have shown that 
tacrolimus is involved in the development of 
sinusoidal obstruction syndrome (SOS) after 
liver, pancreas, and lung transplantation [16]. 
Metabolism of tacrolimus is more severely af-
fected in patients with hepatic dysfunction, es-
pecially in SOS rather than other etiologies, 
which in turn, may result in prolonged half-
life and reduced clearance of tacrolimus [17]. 
Regarding the development of ascites as one of 
the symptoms of SOS after liver transplanta-
tion, it can be attributed to tacrolimus compo-
sition and impairment of its metabolism. 

Fluid retention presenting as ascites, edema, 
or pleural effusion may occur in 15%–35% of 
patients receiving tacrolimus [18], which may 
be due to drug-induced serosal inflammation. 
In our case, all possible etiologies for post-
transplantation ascites were studied and ruled 
out. Absence of other factors and resolution of 
the ascites following discontinuation of tacro-
limus proposed serosal inflammation as the 
likely underlying mechanism for the ascites.

In conclusion, in the event of post-liver trans-
plantation ascites, tacrolimus consumption, as 
a probable cause, must always be kept in mind 
after ruling out other etiologies.
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