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Abstract

Pulmonary artery intimal sarcoma (PAIS) is a very rare tumour with a very poor prognosis. In
advanced stages, chemotherapy and radiotherapy are poorly efficient, and no standard
chemotherapy guideline is currently available. Here, we report on a 37-year-old woman with
PAIS initially treated with surgical resection who developed metastatic relapse refractory to
anthracycline-based chemotherapy, then trabectedin, then pazopanib. The patient was then
given carboplatin-vinorelbine chemotherapy. The treatment was well tolerated, and, rapidly,
a CT scan showed an objective response that lasted 8 months despite the 4th therapeutic
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line. We review the literature and show that our case is the second one that provides evi-
dence of the efficacy of platinum-vinorelbine regimens in this aggressive tumour.

© 2018 The Author(s)
Published by S. Karger AG, Basel

Introduction

Pulmonary artery intimal sarcoma (PAIS) is a very rare tumour. The first description
was reported in 1923 by Mandelstamm after an autopsy [1]. The incidence of pulmonary
artery sarcomas is estimated between 0.001 and 0.003%, but is likely underestimated be-
cause of frequent misdiagnosis. There is a slight female predominance (1.3/1), and it mainly
occurs in middle-aged adults. Common symptoms at the time of diagnosis look like those of
pulmonary embolism, including dyspnoea, chest pain, and cough, but they occur more pro-
gressively.

Given the scarcity of the disease, only case reports and small retrospective series are re-
ported in the literature. The prognosis is very poor, with median overall survival below 18
months [2]. In early stages, the treatment of choice is complete surgical resection, and the
role of adjuvant chemotherapy and radiotherapy remains controversial. In advanced stages,
some studies have reported that chemotherapy and radiotherapy may be effective [3, 4], but
no standard therapeutic guideline is currently available.

Here, we report on a 37-year-old woman with PAIS initially treated with surgical resec-
tion who developed metastatic relapse successfully treated in the 4th line with carboplatin-
vinorelbine chemotherapy.

Case Presentation

In September 2014, a 34-year-old Caucasian woman presenting with asthenia, fever,
and systolic murmur was diagnosed with an obstructive tumour in the pulmonary artery
evoking a myxoma. There was no specific familial and medical personal history. The radio-
logical assessments had eliminated an infectious endocarditis and pulmonary embolism. She
underwent surgical resection. A pathological analysis of the operative specimen revealed a
tumour with atypical pleomorphic cells, with a high mitotic count (>20/10 high-power
fields), and necrosis. Immunohistochemistry showed that the tumour cells were positive for
vimentin and CD34 (heterogeneous staining), but negative for CD45, S-100 protein, HMB45,
CD31, ERG, and caldesmon. FISH (fluorescence in situ hybridization) analysis showed MDMZ2
amplification in the tumour cells. The diagnosis of high-grade PAIS was retained after expert
pathologic review within the French Sarcoma Network (Réseau de Référence en Pathologie
des Sarcomes, RRePS). After surgery, the patient received four cycles of adjuvant chemo-
therapy combining Adriamycin and ifosfamide between November 2014 and February 2015.

In November 2015, she experienced a first pulmonary metastatic relapse with multiple
bilateral nodules and micronodules, for which she received a 1st line of chemotherapy com-
bining gemcitabine and dacarbazine. This regimen was stopped in February 2016 after 3
cycles because of pulmonary progression. She then underwent a 2nd metastatic treatment
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line with trabectedin from March 2016 to May 2016, which again was stopped after 3 cycles
because of pulmonary progression. In May 2016, she started a 3rd metastatic treatment line
with pazopanib (800 mg/day), stopped for pulmonary progression in December 2016. Ex-
ternal beam radiation therapy (total dose of 30 Gy in 10 fractions and 2 weeks) was then
delivered as analgesic radiation of a right subpleural pulmonary metastasis.

In December 2016, she was referred to our institution. Her performance status was zero
and there was no medical symptom. She was included in our high-throughput molecular
screening trial (PERMED-01 trial, NCT02342158) and a pulmonary biopsy was performed,
confirming the diagnosis of metastasis from the PAIS (Fig. 1) with MDMZ2 amplification, asso-
ciated with CDK4 amplification. In February 2017, we started a 4th-line chemotherapy based
on the combination of carboplatin and vinorelbine (area under curve [AUC] 5 on day 1 and
vinorelbine 25 mg/m?2/day on days 1 and 8, every 21 days). The treatment was very well
tolerated without any grade 3-4 toxicity. After 3 cycles (April 2017), a CT scan revealed ob-
jective regression of the subdiaphragmatic lesions (Fig. 2a-h). After six cycles (June 2017),
the lesions further decreased at the mediastinal and pleuropulmonary levels, with stability
of the other pulmonary lesions and no new lesion (Fig. 2i-1). Because of this increasing effi-
ciency and perfect tolerance, we decided to pursue the treatment with 3 additional cycles.
After the 9th cycle, in October 2017, the PS was zero without any clinical symptom, but the
CT scan showed disease progression with an increase in size of two lesions (Fig. 2Zm-p) and
stability of the other lesions. The chemotherapy was thus stopped and the patient is going to
start stereotaxic radiotherapy on both progressive lesions.

Discussion

Intimal sarcoma of the pulmonary artery is a rare tumour, but very aggressive. Intimal
sarcoma arises in large vessels, more frequently in the pulmonary artery than in the aorta.
Even after complete surgery, the prognosis of PAIS is poor because of frequent relapses,
more often local than distant. In advanced stages, chemotherapy is poorly efficient. We here
report the case of a young woman who experienced an objective response to 4th-line chemo-
therapy based on carboplatin plus vinorelbine.

The clinical symptoms of PAIS are not specific; most often they include dyspnoea, hae-
moptysis, chest pain, and cough. The initially suspected clinical diagnosis is often pulmonary
embolism [5], making the diagnosis of PAIS often too late, at which time the disease is locally
advanced. The pathological diagnosis is generally made on a surgical biopsy or on the surgi-
cal resection specimen, like with our patient.

The prognosis is extremely poor, notably in the absence of complete surgical resection
or when the disease relapses. Systemic therapy has never been specifically assessed for in-
timal sarcomas, and the best chemotherapy regimen, if any, remains to be defined. Anthracy-
clines, especially doxorubicin, are a standard drug in the treatment of soft tissue sarcomas
[6]. In patients with PAIS, they have been used either alone or more frequently in combina-
tion. Our literature review identified 11 patients who were informative for their tumour
response after such a regimen [2, 3, 5, 7-10]. There were 3 objective responses (1 complete
and 2 partial) and 8 had progressive disease, mirroring the ~20% objective response rate
observed with anthracycline-based regimens in soft tissue sarcomas. In our case report, the
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patient relapsed less than 9 months after the adjuvant doxorubicin-ifosfamide regimen, sug-
gesting poor sensitivity to this treatment.

Other drugs classically used in soft tissue sarcomas include ifosfamide, dacarbazine,
gemcitabine with and without docetaxel, trabectedin, and pazopanib [6]. In the metastatic
setting, our patient received 3 ineffective cycles of gemcitabine-dacarbazine, then 3 ineffec-
tive cycles of trabectedin, then pazopanib with disease stabilization after 3 months but pro-
gression after 7 months. By contrast, and despite the fact that this was the 4th therapeutic
line, she showed a strong response to carboplatin-vinorelbine after 3, then 6 cycles. Even if
the response lasted only 8 months, it clearly suggested an activity of such a regimen on PAIS.
To our knowledge, there is one other case of response with a similar regimen in the litera-
ture [11] (Table 1). This case showed stabilization of pulmonary metastases after 2 cycles
combining doxorubicin, cisplatin, and ifosfamide that were poorly tolerated. The patient
thus received 4 cycles combining cisplatin and vinorelbine as the 2nd therapeutic line, which
was better tolerated and led to a remarkable partial response that further improved under
maintenance oral cyclophosphamide. However, in this case, although there was insufficient
shrinkage to qualify for partial response after the 1st-line doxorubicin-cisplatin-ifosfamide
regimen, the tumour had significantly decreased in size after 2 cycles, suggesting a sensiti-
vity to these drugs, and not only to the cisplatin-vinorelbine combination. In our patient, the
tumour responded to carboplatin-vinorelbine, whereas it was clearly refractory to the pre-
vious therapeutic regimens. In adult patients, vinorelbine is not a drug classically efficient in
soft tissue sarcomas, except in other vascular sarcomas, i.e.,, angiosarcomas [12, 13] and
AIDS-related Kaposi sarcoma [14], whereas its activity has been more frequently reported in
childhood sarcomas [15].

In conclusion, we report the first case of advanced PAIS that clearly responded to the
combination of vinorelbine with carboplatin, and the second one responding to a combina-
tion of vinorelbine with a platinum salt. The treatment was well tolerated and efficient de-
spite the fact that it was used in the 4th line, and may thus represent a good choice for
chemotherapy in such patients.
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Fig. 1. Pathological aspects of the pulmonary metastasis from the pulmonary artery intimal sarcoma. a He-
matoxylin-eosin-saffron (HES) staining of the pulmonary biopsy showing a poorly differentiated necrotic
lesion. x10. b The spindle tumour cells are severely atypical with numerous mitoses. HES. x40. ¢ Immuno-
histochemistry staining showing expression of MDM2 by tumour cells. d FISH analysis showing numerous
red signals in tumour cells revealing an amplification of the 12q15 region, which contains the MDM2 gene.
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Fig. 2. Radiological response to carboplatin-vinorelbine chemotherapy. Chest CT scans during 4 successive
periods of treatment with carboplatin-vinorelbine. a—d January 2017, before the 1st cycle. Four lesions are
shown (red arrows): 2 intraparenchymal lesions (a, b), 1 lesion in contact with the second rib (c), and 1
lesion of the right posterior inframediastinal space (d). e-h April 2017, after 3 cycles. Regression of all 4
lesions. i-l June 2017, after 6 cycles. Continued regression of all 4 lesions. m—p October 2017, after 9 cycles.
Stability of the intraparenchymal lesions (m, n), but progression of the inframediastinal lesion (p) and the
lesion in contact with the second rib (o).
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Table 1. Radiological responses of the metastatic pulmonary artery intimal sarcoma reported after a com-
bination of vinorelbine and platinum salt

28

Ref. Gender/ Lesions Number of lines and Platinum-vinorelbine: Cycles Best Duration of response Status at last
age, years evaluated regimens before doses/cycle response follow-up
platinum-vinorelbine
11  F/55 1massinthe 1line: Cisplatin 4cycles  Partial Difficult to assess Alive with stable
right doxorubicin + (30 mg/m?/day every response because of continuous disease
upper lobe cisplatin + on D1-3) 21 days regression of the tumor
ifosfamide + under maintenance oral
(2 cycles) vinorelbine cyclophosphamide
(25 mg/m?/day
onD1)
Our F/34 Lung: 3lines: Carboplatin (AUC5  9cycles  Partial 8 months Alive, with
case 4 lesions - gemcitabine + onD1) every response progression of 2
dacarbazine (6 cycles) + 21 days lesions
- trabectedin (3 cycles) vinorelbine
- pazopanib (7 months) (25 mg/m?/day
on D1 and D8)

D, day; AUC, area under curve.
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