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CASE REPORT
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patients with pulmonary arterial hypertension (PAH)
in the latest guidelines. However, in portopulmonary
hypertension (PoPH) patients, advanced liver dysfunc-
tion and/or thrombocytopenia often makes the use of INTRODUCTION
Itrljlga(\;/air:a(;u;et[x)op:/c\)/ﬁ(e)rjglccl?/alll’%r;’gl-:ngat:-éiii XVVE 0"35’:2 Reportedly, 2%-6% of patients With portal hyper.tension
successfully treated with a combination of two oral va- 2150 develop pulmonary hypertension (PH); this com-
sodilators used to treat PAH: ambrisentan and tadalafil, ~ Pined disorder is called portopulmonary hypertension
; ; P ; oPH)"?. According to the latest ouidelines'”, PoPH is
Oral vasodilator therapy using a combination of ambris- ® : ) ; g St gut K
entan and tadalafil may be a safe and effective thera- classified in the pulmonary arterial hypertension (PAH)
peutic option for WHO-FC IV PoPH patients and should ~ spectrum. It is recommended that PoPH patients be
be considered for selected patients with severe and ~ managed similarly to those with other forms of PAH,

rapidly progressing PoPH. while considering the presence of liver disease and its
consequencesm. Although intravenous epoprostenol
© 2014 Baishideng Publishing Group Inc. All rights reserved. treatment is recommended for World Health Organi-
zation functional class (WHO-FC) IV PAH patients,
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Figure 1 Transthoracic echocardiography performed before and after treatment. A: Transthoracic echocardiography (TTE) performed before treatment. The
parasternal short axis view at the basal level in diastole shows pronounced interventricular septal deviation toward the left ventricle accompanied by pericardial effu-
sion; B: TTE performed after treatment. The parasternal short axis view at the basal level in diastole shows a decrease in the interventricular septal deviation toward
the left ventricle. Pericardial effusion has disappeared. RV: Right ventricle; LV: Left ventricle.

Dobutamine 1 However, 3 mo later, the patient experienced rapid
progression of exertional dyspnea, facial edema, and
syncope, and he was consequently admitted to our de-

/mL L . .
(PAS) partment. He presented with jugular venous distention,
2500 retibial pitting edema, and a pronounced pulmonar

o P piting P p y
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Admission 9 15 22 29 (d) Transthoracic echocardiography revealed right ventricular
dilatation and severe interventricular septal deviation
Figure 2 Clinical course and treatment of case 1. Plasma brain natriuretic toward the left ventricle, accompanied by pericardial effu-

peptide concentration remarkably decreased from 2212 pg/mL to 46 pg/mL by
intravenous dobutamin infusion and subsequent oral ambrisentan-tadalafil com-
bination treatment.

sion (Figure 1A). The pulmonary artery systolic pressure,
estimated on the basis of TRPG, was 120 mmHg. Ab-
dominal computed tomography (CT) revealed dilatation
of the splenic, esophageal, and umbilical veins, suggestive
of portal hypertension, whereas ventilation/petfusion
lung scintigraphy revealed no significant mismatch. These
results indicated rapid progression of PoPH; therefore,
dobutamine (2 ug/kg per minute) was initiated. RHC
revealed that the mean PAP was increased to 55 mmHg,
cardiac index (CI) was decreased to 2.49 L/min per

often make such invasive management difficult in PoPH
patients. Here we describe two WHO-FC IV PoPH pa-
tients who favorably responded to the combined use of
ambrisentan and tadalafil, oral vasodilators that have been
proven to be effective against PAH.

CASE REPORT square, and PVR was inc.reased to 10.9 Wood units. .
Because of comorbid advanced thrombocytopenia
Case 1 and hepatocellular carcinoma, we initiated ambrisentan at
In September 2010, a 56-year-old man with hepatitis B vi- a dose of 2.5 mg once daily, added tadalafil at a dose of 20
rus-related cirrhosis, esophageal varix, and hepatocellular mg once daily, and subsequently increased the dose of the
carcinoma was referred to our department with abnormal two agents in turn to reach the maximum dose (ambrisen-
findings on electrocardiogram. Doppler echocardiogra- tan, 10 mg/d; tadalafil, 40 mg/d) in 9 d. After a month, the
phy indicated increased systolic right ventricular pressure, patient’s heart failure symptoms and signs had improved
estimated by a tricuspid regurgitation pressure gradient and his plasma BNP level had decreased (Figure 2).
(TRPG) of 79 mmHg. Right heart catheterization (RHC) At a follow-up assessment 5 mo later, the patient’s
also revealed an increased mean pulmonary artery pres- WHO-FC had improved from IV to I and his plasma

sure (PAP) of 40 mmHg and an increased pulmonary BNP level had dectreased to 44.4 pg/mL. Echocardiog-
vascular resistance (PVR) of 6.38 Wood units. PoPH raphy revealed a decrease in TRPG from 95 to 56.2

was diagnosed; however, his clinical course (WHO-FC I) mmHg, a less pronounced interventricular septal shift
was modest. Accordingly, we decided to employ a careful toward the left ventricle, and no evidence of pericardial
wait-and-watch approach. effusion (Figure 1B). Repeat RHC revealed a decrease in
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Figure 3 Transthoracic echocardiography performed before and after treatment. A: Pre-treament. Transthoracic echocardiography (TTE) performed before
treatment. The parasternal short axis view at the basal level in diastole shows pronounced interventricular septal deviation toward the left ventricle accompanied by
pericardial effusion; B: Five-month after treament. TTE performed after treatment. The parasternal short axis view at the basal level in diastole shows a decrease in
the interventricular septal deviation toward the left ventricle. The pericardial effusion has disappeared. RV: Right ventricle; LV: Left ventricle.
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Figure 4 Clinical course and treatment of case 2. Plasma brain natriuretic
peptide concentration remarkably decreased from 1897 pg/mL to 139 pg/mL
by intravenous dobutamin infusion and oral ambrisentan-tadalafil combination
treatment.

mean PAP (34 mmHyg) and PVR (6.4 Wood units) and
improvement in CI (4.27 L./min per square).

Case 2

In April 2013, a 70-year-old man was referred to our
department with rapid worsening of exertional dyspnea
(WHO-FC 1IV) and suspected PH on echocardiography.
He had been diagnosed with liver cirrhosis from exces-
sive alcohol consumption, hepatocellular carcinoma, and
esophageal varix approximately 9 years previously. He
presented with jugular venous distention, hepatomegaly,
and splenomegaly as well as a pronounced pulmonary
component of the second heart sound and a third heart
sound on chest auscultation. Laboratory data revealed ad-
vanced thrombocytopenia (3.5 X 10"/mlL), an increased
D-dimer level (4.39 ug/dL), mild hepatic dysfunction
(Child-Pugh B), and an increased plasma BNP level (988
pg/mL). Echocardiography revealed right ventricular dil-
atation and severe interventricular septal deviation toward
the left ventricle accompanied by pericardial effusion
(Figure 3A). Systolic PAP was 125 mmHg, as estimated
by TRPG. CT suggested dilation of the esophageal vein.
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Ventilation/petfusion lung scintigraphy revealed a mis-
match in the left upper lobe, although it was limited and
not compatible with chronic thromboembolic PH. Car-
diac magnetic resonance imaging indicated a dilated right
ventricle and decreased right ventricular ejection fraction
(RVEF; 25.8%). A hemodynamic study with oxygen at
5 L/min revealed an increased mean PAP (62 mmHg), a
decreased CI (1.43 L/min per square), and an increased
PVR (18.5 Wood units).

Based on findings indicative of portal hypertension
and RHC findings, PoPH was diagnosed. We initiated do-
butamine at 2 pg/kg per minute to support cardiac func-
tion. We then initiated ambrisentan at a dose of 2.5 mg once
daily. and added tadalafil at a dose of 20 mg once daily. The
doses of these two agents were then increased in turn to
reach the maximum dose (ambtisentan, 10 mg/d; tadalafil,
40 mg/d) in 15 d.

Within a month and a half, the patient’s plasma BNP
level had decreased, right heart failure signs had disap-
peared, and WHO-FC had decreased to Il (Figure 4).
At the follow-up assessment conducted 4 mo later, his
WHO-FC was Il and the plasma BNP level had de-
creased to 35 pg/mL. Echocardiography revealed that
TRPG had decreased to 56.2 mmHg, the degree of inter-
ventricular septal deviation toward the left ventricle had
decreased, and pericardial effusion was absent (Figure
3B). Cardiac magnetic resonance imaging-derived RVEF
improved to 50.8%, and RHC revealed improvement in
mean PAP (34 mmHg), CI (2.9 L/min pet squate), and
PVR (4.7 Wood units).

Both patients gave their written informed consent
ptior to their inclusion in the present study. The present
study complied with the Declaration of Helsinki.

DISCUSSION

In the latest guidelines for PH, the recommended treat-
ment strategy for PoPH is similar to that for PAH, while
liver transplantation is considered in a selected subset of
patients'’. Based on this strategy, intravenous epopro-
stenol would be considered for WHO-FC IV patients,
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including the present two cases. However, the success-
ful use of oral agents effective against PAH has been
reported for PoPH patientswm, suggesting a potentially
important role of these drugs in PoPH treatment. In the
two cases presented here, the use of intravenous epo-
prostenol was initially considered. However, it could not
be used because of comorbid thrombocytopenia, which
was thought to increase the risk during Hickman catheter
implantation'"”] and the probable further deterioration of
thrombocytopenia caused by intravenous epoprostenol
treatment itselfl'. In addition, both patients had been
diagnosed with hepatocellular carcinoma, which further
supported the use of a conservative treatment strategy.
Considering the severe and rapid progressive state of the
disease, we initiated combination treatment using ambris-
entan, a dual endothelin receptor antagonist with limited
liver toxicity, and tadalafil, a long-acting phosphodiester-
ase 5 inhibitor.

After the oral combination therapy, the patients’
signs and symptoms dramatically improved. In addition,
pulmonary hemodynamics improved. In particular, PVR
decreased by 41% in case 1 and by 75% in case 2. This
degree of PVR reduction was comparable with or greater
than that achieved by drugs effective against PAH"™. Fur-
thermore, WHO-FC, the plasma BNP level, and CI nota-
bly improved after treatment in both cases in the present
study, suggesting a favorable clinical outcome!”,

Notably, some clinical features were unique to the two
cases of PoPH presented here. One was the rapid pro-
gression of disease. Pathologically, PoPH cases report-
edly show vascular remodeling, as observed in idiopathic
PAH""" which is likely to develop gradually. However,
in these two cases, PH-related symptoms and signs rap-
idly progressed during the month prior to admission.
In addition, CI is usually increased in PoPH, reflecting
the portal systemic shunt. However, in the present two
cases, CI decreased. One possible interpretation of these
clinical features is a unique pathogenesis of PoPH in
these two cases, such as vascular spasm, rather than the
gradual progression of pulmonary vasculopathy typically
observed in PoPH"*". Such a rapid pathogenesis may
explain why oral treatment dramatically improved the
clinical features in the short term. In addition, decreased
cardiac function, as represented by CI, may have been
caused by an unusually rapid elevation of PAP/PVR,
which quickly resolved after treatment.

In the Reveal registry, the survival rate of PoPH is re-
portedly worse than that of idiopathic PAH and familial
PAH". Two possible explanations have been proposed
for the worse clinical outcome of PoPH. First, comorbid
advanced liver diseases such as liver cirrhosis and cancer
can negatively impact survival. Second, comorbid liver
disease and its complications also impede the optimal
use of drugs effective against PAH, such as endothelin
receptor antagonists and intravenous epoprostenol. In
the present two cases, long-term outcome must be evalu-
ated, despite the short-term outcome (up to 5 mo) being
favorable.

In conclusion, we presented two cases of severe PoPH
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with a favorable clinical response to a combination of am-
brisentan and tadalafil. Although this approach cannot be
generalized, this combination therapy should be considered
in selected patients with severe and rapidly progressive
PoPH. Further studies would be required to better under-
stand the pathogenesis and establish optimal treatment strat-
egies for PoPH patients.

COMMENTS

Case characteristics

Two male patients with liver cirrhosis and portal hypertension.

Clinical diagnosis

Rapidly progressive exertional dyspnea.

Differential diagnosis

Progression of liver dysfunction, pulmonary and cardiovascular disease.
Laboratory diagnosis

Case 1: thrombocytopenia (5.0 x 10*/mL), and increased D-dimer (9.38 ug/dL),
transaminases, and plasma BNP levels (2212 pg/mL); Case 2: thrombocytope-
nia (3.5 x 10°/mL), and increased D-dimer (4.39 ug/dL) and plasma BNP levels
(988 pg/mL).

Imaging diagnosis

Right ventricular dilatation and increase in the estimated systolic pulmonary
artery pressure by transthoracic echocardiography in both cases. Abdominal CT
scan revealed findings of portal hypertension, whereas ventilation/perfusion lung
scintigraphy showed no significant mismatch in both cases.

Treatment

Both patients were treated with ambrisentan-tadalafil combination therapy for
rapidly progressive portopulmonary hypertension (PoPH).

Related reports

Successful monotherapy using an oral agent effective against pulmonary artery
hypertension has been recently reported for patients with PoPH.

Term explanation

PoPH is a subtype of pulmonary hypertension (defined as a mean pulmonary
artery pressure equal to or greater than 25 mmHg) that develops in patients with
portal hypertension.

Experiences and lessons

A combination of ambrisentan and tadalafil may be a safe and effective thera-
peutic option for a certain subset of patients with PoPH and advanced thrombo-
cytopenia.

Peer review

Itis a good paper for publication.
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