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CASE REPORT
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Refractory Hepatic Hydrothorax in Chronic Hepatitis C Controlled by Direct-acting Antivirals

Myung Hee Kim®, Duk Ki Kim*, Hyuk Soo Eun™?, Woo Sun Rou™?, Seok Hyun Kim"? and Byung Seok Lee™?
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Hepatic hydrothorax is a transudative pleural effusion that complicates advanced liver cirrhosis. Patients refractory to medical
treatment plus salt restriction and diuretics are considered to have refractory hepatic hydrothorax and may require transjugular
intrahepatic portosystemic shunt (TIPS) or liver transplant. Successful antiviral therapy reduces the incidence of some complica-
tions of cirrhosis secondary to HCV infection. We report a case of hepatic hydrothorax in a 55-year-old female patient with HCV cir-
rhosis, which exhibited a spontaneous decrease in pleural effusion after direct antiviral agent (DAA) therapy. In cases of HCV cir-
rhosis, DAAs are worth administering before treatment by TIPS or liver transplantation. (Korean J Gastroenterol 2020;75:98-102)
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INTRODUCTION

Hepatic hydrothorax is a rare complication of liver cirrhosis
(LC), with a reported prevalence of approximately 4-12%" The
treatment option for hepatic hydrothorax is the same as that
for ascites. Initially, patients are prescribed a low-salt diet,
and the diuretic dose is adjusted. However, only 20-50% of
patients are responsive to this treatment. Hence, additional
treatment options such as chest catheter drainage, trans-
jugular intrahepatic portosystemic shunt (TIPS), and liver trans-
plantation should be considered in non-responsive patients.2
Nonetheless, despite various treatment options, the only com-

plete cure for hepatic hydrothorax is liver transplantation.
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CASE REPORT

A 55-year-old female patient was hospitalized for dyspnea
at rest and on exertion of 2 months duration, which ag-
gravated 2 weeks prior to admission. The patient also had
HCV-related LC (Child-Pugh class B) and type 2 diabetes
mellitus.

She had been diagnosed with chronic hepatitis C genotype
2b in 2002, and had a history of treatment failure for peg-in-
terferon and ribavirin. In 2008, cirrhotic change was detected
for the first time by ultrasonography, and in 2013, she started
taking diuretics for ascites, but experienced difficulty tolerating
diuretics at sufficient doses (fureosemide >40 mg and spi-
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ronolactone >100 mg daily).

In 2016, she was found to have decompensated LC (Child-
Pugh class C, Child-Turcotte-Pugh score 10) (Fig. 1), and
as a result, direct antiviral agent (DAA) therapy (sofosbuvir
400 mg, daclatasvir 60 mg, and ribavirin 800 mg daily) was
started. Four weeks later HCV RNA was not detected.

After 1 month of DAA treatment, she complained of dyspnea
on exertion, and right pleural effusion was noted (Fig. 2A).
Pleural fluid analysis revealed the following: total protein
1.3 g/dL, albumin 0.7 g/dL, white blood cell count 55/mm3,
and adenosine deaminase level 6.1 U/L. At this time, tuber-
culosis PCR and cytology were negative. Hepatic hydrothorax
was diagnosed and she underwent therapeutic thoracentesis

fortnightly. However, symptoms aggravated despite intermittent

Fig. 1. Abdomen computed tomography finding at admission. The
liver was shrunken and showed surface nodularity, and a moderate
amount of ascites was noted near the liver. Right massive pleural
effusion post pig-tail catheter drainage.

thoracentesis, and she was admitted for management of hy-
drothorax after 2 months of DAA treatment.

At admission, blood tests showed the following: AST 28 U/L,
ALT 20 U/L, total bilirubin 3.53 mg/dL, albumin 2.9 g/dL,
INR 1.33, Na" 134 mEgq/L, and HCV RNA <41 copies/mL.
A strict low-salt diet was started and an effort was made to
increase diuretic dosage, but this proved ineffective at con-
trolling hydrothorax and resulted in hyponatremia (Na*
119 meEg/L).

To control the refractory hepatic hydrothorax, a percuta-
neous pig-tail catheter was inserted into the right pleural cav-
ity (Fig. 2B). About 500-1,000 mL of fluid was drained daily
and the pleural fluid disappeared (Fig. 2C). Next, pleurodesis
was tried with Abnoba viscum, but it failed to achieve pleural
adhesion or enable catheter removal. Liver transplantation
could not be considered because of the absence of a living
donor and economic problems. The patient was reluctant to
undergo TIPS due to concerns about hepatic encephalopathy.

Finally, she chose to be discharged and to maintain the
pig-tail catheter for persistent pleural effusion drainage. The
amount of drained fluid reduced to 100 mL/day and catheter
removal was possible at 40 days after insertion. DAA was
maintained during the planned treatment period (12 weeks),
and persistent viral suppression was accomplished at the end
of the treatment period when liver function improved to
Child-Pugh class B (Child-Turcotte-Pugh score 8). She under-
went regular check-ups for liver function without recurrence
of pleural effusion for 1 month after discharge (Fig. 2D),
and after 24 weeks of therapy achieved sustained virologic
response (SVR). HCV-RNA was at 8,470 IU/mL before the ini-
tiation of antiviral therapy and became undetectable at 12

Fig. 2. Serial chest X-ray findings of hepatic hydrothorax. (A) A large amount of fluid had collected in the right pleural cavity at admission. (B)
Insertion of a pig-tail catheter in the right pleural cavity (C) resulted in complete effusion drainage. (D) At 1 month after discharge, no residual
effusion was noted. PA, posteroanterior.
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and 24 weeks post-treatment, which confirmed the main-
tenance of SVR.

DISCUSSION

The symptoms of hepatic hydrothorax vary. As the pleural
cavity is smaller than the peritoneal cavity, symptoms occur
when >500-1,000 mL of fluid accumulates in the pleural cav-
ity, which is smaller than the amount of ascites required to
induce symptoms.3 The pathophysiology of hepatic hydro-
thorax has not been clearly described, but two theories have
been proposed to explain its development. The first traditional
theory is that hepatic hydrothorax results from hypo-
albuminemia and portal hypertension and fluid shifts in the
pleural space with/without passage to the diaphragm.4
However, this theory cannot explain why pleural effusion in
cirrhosis is predominantly right-sided. The second or fine dia-
phragmatic hole theory posits that ascites flow into the pleural
cavity occurs via diaphragmatic defects due to the effect of
abdominal pressure.5 This process has been demonstrated
by peritoneal scintigraphy many times. The defects concerned
are usually small (<1 cm), more prevalent on the tendinous
portion of the diaphragm, and more common in the right hemi-
diaphragm (right to left ratio ~4:1).

Initially, thoracentesis can be repeatedly performed when
a patient has pleural fluid and symptom control is needed.
Drainage of <500-1,000 mL per one time is recommended.
As is the case for ascites, diuretic therapy can be attempted
in addition to a low-salt diet. However, only approximately
20-50% of patients respond to medical therapy, and most
of those that respond experience the side effects of high-dose
diuretics, which include electrolyte imbalance and renal
dysfunction.3 If medical therapy with thoracentesis fails,
non-medical therapy such as chest catheter or tube drainage
with pleurodesis, TIPS, liver transplantation, or surgical inter-
vention should be considered. TIPS is a treatment modality
in which a shunt is placed between the inflowing portal vein
and the outflowing hepatic vein. Generally, 50-70% of hepatic
hydrothorax cases improve when a TIPS is inserted,6 but it
has been reported that about 30% of patients that undergo
this procedure experience an acute episode of hepatic
encephalopathy. In one report, a total of 20 episodes oc-
curred in 15 patients with acute precipitated hepatic ence-
phalopathy and 14 episodes occurred during the first 3 months

+

of follow—up.7 Liver transplantation is a treatment option that
must be considered in refractory hepatic hydrothorax,4 be-
cause the median survival rate of patients with hepatic hydro-
thorax is only 1 year. However, the problem is that most pa-
tients with hepatic hydrothorax are not immediately viewed
as transplant recipients. Currently, Model for End-Stage Liver
Disease scores are used as the organ allocation criterion for
liver transplantation, and many hepatic hydrothorax patients
achieve scores sufficient to justify urgent liver transplantation.
Hence, study is required to evaluate whether the liver trans-
plantation allocation system should be revised so as to allo-
cate additional points for refractory hydrothorax uncontrolled
by repeated thoracentesis or TIPS. Pleurodesis is a medical
procedure in which the pleural space is artificially obliterated
by causing adhesion between pleurae. Reportedly, the proce-
dure is effective in around 50% patients but has a high com-
plication rate.®

Prior to the release of DAAs, SVRs of genotypes 2 and 3
chronic hepatitis C treated with peginterferon and ribavirin
are observed in 80-90% of cases. However, side effects such
as leukopenia and thrombocytopenia caused by interferon act

as barriers to hepatitis C treatment.”*°

DAAs are relatively
safe and effective and can be expected to cure >90% of hep-
atitis C patients.11 However, patients with advanced LC are
at high risk of death due to the development of several hep-
atic decompensation situations, including ascites, sponta-
neous bacterial peritonitis, hepatic encephalopathy, and vari-
ceal bleeding. Recently, DAAs have been shown to reduce HCV
viral load in patients with decompensated LC and improve
liver fibrosis, and thus, DAAs are recommended even in cases

of decompensated LC.*?*3

However, some patients with ad-
vanced LC do not respond to DAA treatment and in such pa-
tients liver function may be aggravated. Therefore, liver trans-
plantation rather than DAA treatment should be recom-
mended to patients not expected to recover liver function by
antiviral treatment. DAA treatment was initiated in our patient
in April 2016, that is, before DAA regimen studies had been
completed. At the time, according to the 2015 Korean
Association for the Study of the Liver clinical practice guide-
line, sofosbuvir and ribarivirin for 16-24 weeks, sofosbuvir/da-
clatasvir with ribavirin for 12 weeks, or sofosbuvir/daclas-
tasvir for 24 weeks were recommended for decompensated
LC with genotype 2 HCV infection.* Studies on the efficacy
of DAA therapy for decompensated LC were limited before
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a clear guideline was issued. A small number of studies on
HCV/human immunodeficiency virus coinfection demonstrated
the effects of sofosbuvir plus ribavirin or daclatasvir plus so-
fosbuvir regimens on compensated LC with genotype 2 HCV
infection. Another study demonstrated the efficacy of dacla-
tasvir, sofosbuvir, and ribavirin in six patients with Child-Pugh

1516 Recent studies

class B and C genotype 2 HCV infection.
have reported the improvement in the severity of cirrhosis
and portal hypertension- related symptoms after DAA therapy.
For example, in a recent meta-analysis, eradication of HCV
infection and significant decreases in liver stiffness were
found in certain patients, particularly in those with a high
baseline level of inflammation.”” In addition, in a study by
Afdhal et al.*® on 33 cirrhotic patients with a hepatic venous
pressure gradient (HVPG) of >6 mmHg who were treated with
sofosbuvir and ribavirin for 48 weeks, 24% of patients ach-
ieved a 20% decrease in HVPG. The authors also reported
that a higher baseline Model for End-Stage Liver Disease
score was associated with higher HVPG response (p=0.04)."°
Cases in which ascites or hydrothorax have improved after
DAA treatment are rare. Maged reported two cases of im-
proved hepatic hydrothorax in end-stage renal disease pa-
tients with genotype 1a or 4 HCV infections treated with DAAs
and hemodialysis.20 Romano et al.* reported decompensated
HCV cirrhotic patients that achieved SVR on DAA showed sig-
nificant reductions in the manifestations of hepatic decom-
pensation that were sustained for up to 1year after SVR, and
reported ascites was resolved in 35% of patients (p<0.01)
and hepatic encephalopathy in 54% of patients (p<0.01).
Variceal bleeding was absent in 32% of the patients (p<0.01).
Both studies showed, as was observed in our case, DAAs im-
proved the symptoms of decompensated LC in decom-
pensated HCV-related LC.

In conclusion, the described case suggests that some pa-
tients with refractory hepatic hydrothorax in HCV-related LC
might respond to DAAs without other treatment modalities
like TIPS or liver transplantation. However, we emphasize the
importance of excluding patients with advanced cirrhosis at
the point of no return from before starting antiviral treatment.
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