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INTRODUCTION

The development of ascites in pulmonary arterial
hypertension (PAH) in the absence of pre-existing
hepatic dysfunction is usually associated with decom-
pensated right heart failure (RHF) or cardiac cirrhosis.
Ascites in PAH have rarely been associated with
intravenous epoprostenol, a synthetic form of the
prostaglandin PGI,. The postulated mechanisms of
this form of ascites include: an epoprostenol-associated
high cardiac output state, splanchnic vasodilatation, or
increased vascular permeability.'> We describe four
cases of epoprostenol-associated ascites in PAH
(Table 1), not attributable to decompensated RHF, a
high-output state, or primary hepatic failure; in each
case, ascites resolved with transition from epoproste-
nol to other pulmonary vasodilators.
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The development of ascites in pulmonary arterial hypertension (PAH) in the
absence of pre-existing hepatic dysfunction is usually associated with
decompensated right heart failure or cardiac cirrhosis. Ascites in PAH has
rarely been associated with intravenous epoprostenol, a synthetic form of the
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CASE DESCRIPTIONS

Patient 1 was a 78-year-old female with systemic
sclerosis (SSc)-associated PAH treated with tadalafil.
Epoprostenol was added 1 year later due to disease
progression; uptitration to 37 ng/kg/min was associ-
ated with symptomatic improvement and right ven-
tricular (RV) normalization on transthoracic echo-
cardiogram (TTE). Two years later, the patient
developed ascites requiring recurrent paracenteses
despite aggressive diuresis. Malignancy and infection
were excluded, and intrinsic hepatic pathology or
portal hypertension were excluded by liver biopsy
and hepatic wedge pressure assessment. Right heart
catheterization (RHC) demonstrated near normaliza-
tion of hemodynamics without high output. On the
assumption that epoprostenol was the cause of the
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ascites, it was transitioned to macitentan and tadalafil;
with this, there was resolution of ascites and continued
control of PAH.

Patient 2 was a 56-year-old male with hereditary PAH
initially treated with sildenafil and ambrisentan. Due to
inadequate response, epoprostenol was initiated 6 months
later and uptitrated to 19 ng/kg/min. Shortly thereafter,
ascites refractory to diuretic therapy occurred. Malignancy
and infection were excluded, and intrinsic hepatic pathol-
ogy or portal hypertension were excluded by liver biopsy
and hepatic wedge pressure assessment. RHC noted
improved, although still significantly increased, cardio-
pulmonary hemodynamics without a high output state.
Given the severity of the PAH, epoprostenol was transi-
tioned to intravenous treprostinil. Following the transition,
the ascites resolved and treprostinil was uptitrated with
long-term control of PAH.

Patient 3 was a 73-year-old female with longstanding
SSc-PAH treated with epoprostenol; at 49 ng/kg/min,
there was marked symptomatic improvement and RV
normalization by echocardiography. Diuretic-refractory
ascites subsequently occurred. Malignancy and infection
were excluded, and intrinsic hepatic pathology was
excluded by liver biopsy. RHC demonstrated markedly
improved hemodynamics without high output state;
epoprostenol was transitioned to ambrisentan and
tadalafil; with this, there was resolution of ascites.

Patient 4 was a 75-year-old female with sarcoidosis-
associated PH treated with tadalafil and ambrisentan. Due
to progressive disease, epoprostenol was initiated; at an
eventual dose of 98.5 ng/kg/min, there was marked clinical
improvement and improvement in cardiopulmonary hemo-
dynamics. However, intractable ascites developed; RHC
demonstrated near-normalization of cardiopulmonary
hemodynamics. Malignancy and infection were excluded
and intrinsic hepatic pathology or portal hypertension were
excluded by liver biopsy and hepatic wedge pressure
assessment. Epoprostenol was weaned off (to only the oral
agents), with resolution of ascites.

DISCUSSION

Intravenous epoprostenol, a synthetic version of the
prostacyclin derivative PGI,, revolutionized the treat-
ment of PAH after FDA approval in 1995° and remains
an integral component of many advanced PAH treatment
regimens; however, it is not without adverse effects. One
uncommon complication is the development of refrac-
tory ascites in the absence of cirrhosis or portal
hypertension. Although this side effect has occasionally
been cited,”” it is usually in the setting of a high output
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state from the medication. To our knowledge, this is the
largest reported series and the only one to document lack
of a high output state and to include tissue sampling to
exclude intrinsic hepatic pathology.

The etiology of epoprostenol-associated ascites remains
speculative. No clear demographic factors suggest a clear
predisposition to ascites development: three of four patients
were female, and three of four were white; however, given
the small number of total patients, conclusions regarding the
role of gender or ethnicity are difficult to ascertain.
Additionally, the patients were not taking any medications
(other than epoprostenol) previously associated with the
development of ascites. Although a high-output state has
been well-documented as a complication of epoprostenol
therapy, its occurrence is unpredictable and not reliably nor
necessarily dose-related.*” None of these four patients had
an invasively measured high-output state associated with the
ascites, nor were they uniformly receiving a high dose of
epoprostenol: doses ranged from 19 ng/kg/min to 98.5 ng/
kg/min. Moreover, in all four cases, there was no evidence of
grossly impaired RV function or volume overload. Cirrhosis
or intrinsic hepatic dysfunction has also been proposed as a
mechanism; however, none of these patients had cirrhosis by
liver biopsy, nor was any additional hepatic pathology
present on biopsy that would otherwise explain the
development of ascites. Additionally, by measurement of
transhepatic gradients, three of the patients (1, 2, and 4) had
no evidence of portal hypertension. Other postulated
mechanisms of epoprostenol-associated ascites include
splanchnic vasodilation or increased vascular permeability,
however, there is little evidence to support these theories.®
Although all patients in this series were on Veletri initially,
ascites has been reported with both Flolan and Veletri®
suggesting that this is due to the epoprostenol itself, rather
than the formulation. Additionally, the lack of background
pulmonary vasodilator therapy in Case 3 argues against a
causative or contributing role for these oral pulmonary
vasodilators.

In addition to a pathologic lack of intrinsic hepatic
disease and hemodynamic lack of a high output state or
right heart failure, these cases demonstrate the safety and
efficacy of a variety of therapeutic modifications after
occurrence of presumed epoprostenol-associated ascites.
In two cases, patients were successfully transitioned to
dual oral pulmonary vasodilator therapy; in one case, the
patient was transitioned to IV treprostinil, and in one
case, epoprostenol was weaned to the background dual
oral pulmonary vasodilator therapy. In all four cases the
ascites resolved clinically. Interestingly, in Patient #2,
who was transitioned to another prostacyclin analog,
ascites also did resolve. This case suggests that, for those
patients whose hemodynamics still require parenteral
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therapy, intravenous treprostinil may be a safe and
effective alternative.

In conclusion, epoprostenol-associated ascites is a
rare, but serious, complication of parenteral epopros-
tenol therapy. The occurrence of ascites in PAH
patients receiving epoprostenol should be thoroughly
evaluated before attributing it to the epoprostenol.
However, if other causes have been excluded, modifi-
cation of the therapeutic regimen by transition to oral
pulmonary vasodilator therapies or to alternative
prostacyclin analogs may be a safe and effective
option.
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