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s Abstract

The present study is the first report of the effectiveness of sorafenib in the treatment of
pulmonary veno-occlusive disease (PVOD). A 66-year-old woman with PVOD was started on
saorafenib. After 3 months of treatment with a maximum dosage of 400 mg/day sorafenib,
there was an improvement in the patient’s New York Heart Association (NYHA) functional
class from IV to III. However, because of severe painful eruptions as a side effect of
sorafenib, the patient stopped sorafenib and was started on imatinib instead. This treatment
resulted in a worsening of the patient’s NYHA class from III to IV, so sorafenib was restarted
at a reduced dosage of 300 mg/day. The resumption of sorafenib was associated with clinical
improvement, specifically NYHA class from IV to II and hemodynamic amelioration, and
tolerable eruptions. In conclusion, sorafenib may be a potential therapeutic strategy for the
treatment of PVOD.

Copyright © 2012 S. Karger AG, Basel

» Established Facts

» The efficacy of sorafenib, a multikinase inhibitor, in the treatment of pulmonary arterial
hypertension (PAH) has been explored and, indeed, studies have demonstrated that it
improves experimental PAH in animals.

« Pulmonary veno-occlusive disease (PVOD) is a disease in which the lesions affect the
pulmonary capillary veins and not the pulmonary arteries. The efficacy of sorafenib in the
treatment of pulmonary hypertension other than PAH, such as PVOD, is still unclear.
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« Combination therapy of epoprostenoi plus imatinib, a tyrosine kinase inhibitor, was
reported to be effective in treating a patient with PVOD.

» Novel Insights

« In our case report, imatinib proved ineffective, but sorafenib improved the hemodynamics
and symptoms of PVOD. Sorafenib alone is effective in the treatment of PVOD without the
need for combination therapy with epoprostenol. Sorafenib may be a potential therapeutic
strategy for the treatment of PVOD.

a Introduction

Sorafenib, @ multikinase inhibitor, is a recently developed molecular targeting agent that has
been used in the treatment of cancer [1]. The possibility of using sorafenib in the treatment
of pulmonary arterial hypertension (PAH) has also been explored and, indeed, studies have
demonstrated that it improves experimental PAH in animals [2,3]. Furthermore, a previous
report presented the results of a phase 1b study of sorafenib in PAH patients [4]. However,
the efficacy of sorafenib in the treatment of pulmonary hypertension other than PAH is not
known.

Patients with pulmonary veno-occlusive disease (PVOD), in which the lesions affect the
pulmonary capitlary veins and not the pulmonary arteries, develop pulmonary hypertension,
leading to right heart failure and a grave prognosis. In the present study, we report on the
efficacy of sorafenib in the treatment of a patient with PVOD.

» Case Description

A 66-year-old woman was diagnosed with PVOD after collagen vascular disease, pulmonary
disease, pulmonary thromboembolism, left heart abnormality, and other systemic diseases
had been ruled out. The diagnosis was confirmed by lung computed tomography findings
compatible with PVOD. The patient was started on sorafenib at a dose of 100 mg/day, which
was increased to 200 mg/day after 3 weeks, then to 300 mg/day after another 2 weeks, and
finally to 400 mg/day after 2 weeks, dose at which it was maintained.

The study protocol was approved by the Ethics Committee at Kyorin University Hospital. The
purpose of the study was explained to the patient, who provided written informed consent
before sorafenib treatment was started.

Figure 1 shows the time course of changes in the patient’s New York Heart Association
(NYHA) functional classification. Three months after starting sorafenib, the patient’s NYHA
functional classification had improved from class IV to class III. However, as a side effect of
sorafenib, the patient developed mildly swollen eruptions that were itchy and painful. Thus,
sorafenib treatment was stopped.

PA pressure: 82/27 (51) mm Hg PA pressure: 69/23 (41) mm Hg
PVR: 10.0 Wood units PVR: 6.4 Wood units
Sorafenib Sorafenib
A
NTHA Imgink
v
1]
1]
‘ L} ¥ L] L
Baseline 3 5 12

Time (months )

Fig. 1. Time course of changes in the patient’s NYHA functional classification, pulmonary
arterial (PA) pressure, and pulmonary vascular resistance (PVR) in relation to the
administration of sorafenib and imatinib. A right-sided heart catheterization was performed
at baseline and then again after 12 months,

As an alternative to sorafenib, the patient was started on 200 mg/day imatinib, a tyrosine
kinase inhibitor. After cessation of sorafenib treatment, the eruptions improved. However,
after 1 month of treatment with imatinib, the patient’s NYHA functional classification had
deteriorated to nearly class IV, her symptoms and dyspnea were exacerbated, and leg
edema developed due to right-sided heart overload. Thus, imatinib treatment was deemed
ineffective for this patient and was stopped.

The patient was restarted on sorafenib at a dose of 300 mg/day. After 7 months with 300
mg/day sorafenib, the patient’s NYHA classification had improved to class II. Although the
eruptions also redeveloped as a side effect of sorafenib, they were minor and tolerable.
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The right-sided heart catheterization and 6-min walk distance (6MWD) tests were performed
at baseline and then again after 12 months. Catheterization demonstrated improvements in
pulmonary vascular resistance (from 10.0 to 6.4 Wood units), systolic pulmonary arterial
pressure (from 82 to 69 mm Hg), mean pulmonary arterial pressure (from 51 to 41 mm Hg),
and mean right atrial pressure (from 6 to 2 mm Hg), as well as an increase in cardiac output
(from 4.4 to 6.1 liter/min). The 6MWD increased from 200 to 245 m.

a Discussion

In our patient, sorafenib improved the hemodynamics and symptoms of PVOD, whereas
imatinib proved ineffective. In a previous case report, a combination of epoprostenol plus
imatinib was reported to be effective in treating a patient with PVOD [5]; however, on the
basis of the findings of the present study, it is possible that imatinib alone, without
epoprostenol, would not have been sufficient to treat PVOD in the previous study. We did not
use epoprostenol in our patient. Our findings suggest that sorafenib alone is effective in the
treatment of PVOD without the need for combination therapy with epoprostenol. Thus,
sorafenib may be a potential therapeutic strategy for the treatment of PVOD.
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Case Report

Two cases of bilateral bronchial artery varices: One with
and one without bilateral coronary-to-pulmonary artery
fistulas. Review and characterization of the clinical
features of bronchial artery varices reported in Japan

T. Nagatomo?, T. Saraya?, Y. Masuda®, K. YokoyamaP®, S. Hiraoka®, M. Nakamura?,
A. Nakajima?, S. Takata?, T. Yokoyama?, H. Ishii?, T. Inami€, T. Satoh ¢, H. Kubota ¢,

H. Takizawa?, H. Goto **

3 Department of Respiratory Medicine, Kyorin University School of Medicine, Mitaka City, Tokyo, Japan
b Department of Radiology, Kyorin University School of Medicine, Mitaka City, Tokyo, Japan

¢ Department of Cardiology, Kyorin University School of Medicine, Mitaka City, Tokyo, Japan

4 Department of Cardiosurgery, Kyorin University School of Medicine, Mitaka City, Tokyo, Japan

Introduction

Babo et al.! first reported bronchial artery varices (BAVs),
so-called racemose arteriovenous angiomas, in 1976, which
were defined as morphological abnormalities of the bron-
chial arteries, such as dilatation and tortuosity, with or
without anastomaoses to either pulmonary arteries or veins.
In the United States and Europe, diverse terminology has
been used to describe this anomaly, including angioma
racemosum arteriovenosum,” angioma arteriovenosum
racemosum, pulmonary or bronchial arteriovenous mal-
formation,? or systemic to pulmonary vascular malforma-
tion, which occasionally includes fistulas of pulmonary
arteries or veins. This diversity has led to difficulty in
characterizing the clinical signs and symptoms of BAVS.
Conversely, in Japan, since 1976, a new clinical entity called
BAVs (racemose arteriovenous angioma) has been widely
recognized, and 47 cases have been reported to date
(Table 1), which enables its characteristic clinical findings to
be identified. Herein, two cases of BAVs, one of which had
bilateral coronary artery fistulas (CAFs) and the other of
which had only BAV, are presented.

* Guarantor and correspondent: H. Goto, Department of Respiratory
Medicine, Kyorin University School of Medicine, 6-20-2 Shinkawa, Mitaka
City, Tokyo 181-8611, Japan. Tel./fax: +81 (0) 422 44 0671.

E-mail address: h510@ks.kyorin-u.ac.jp (H. Goto).

Case reports
Case 1

A 63-year-old woman was referred to the emergency
department because of sudden onset of haemosputum,
haemoptysis, and dyspnoea. She had a history of surgery for
right breast cancer 5 years earlier and had been treated for
asthma and hypertension for the last 3 years. She had no
clinical findings of recurrence. Her vital signs were normal
except for hypoxaemia (94% with oxygen at 3 1/min via
a nasal cannula). The admission chest radiograph (Fig 1a)
showed a faint, abnormal shadow in the right lower lung
field, suggestive of pulmonary alveolar haemorrhage, which
was deduced as ground-glass opacities in that area on
thoracic computed tomography (CT; figure not shown).
To further evaluate the haemoptysis, bronchoscopy was
performed 10 days after admission, and it showed a non-
pulsatile lesion like a wheal covered by normal mucosa
(Fig 1b, arrowhead) with dilated submucosal vessels or
bridging folds (Fig 1b, ¢, arrowhead) from the orifice of the
right second bifurcation (Fig 1b) to the right upper trunk or
bronchus intermedius (Fig 1¢). Contrast-enhanced thoracic
CT undertaken the same day as the bronchoscopy demon-
strated that the bronchial walls were surrounded by
multiple enhanced and dilated vessels from the level of the
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