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Positive response of a primary malignant pericardial
mesothelioma to pemetrexed plus cisplatin followed by
pemetrexed maintenance chemotherapy: A case report
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Abstract. Primary malignant pericardial mesothelioma
(PMPM) is a rare tumor with poor prognosis. Surgery is the
treatment of choice, but numerous cases are inoperable. For the
treatment of inoperable or metastatic cases, systemic chemo-
therapy is required. However, a standard chemotherapeutic
regimen for the treatment of pericardial mesothelioma has
not yet been established. Chemotherapy involving pemetrexed
and cisplatin has been actively used in the treatment of pleural
or peritoneal mesothelioma, and may be considered for the
treatment of PMPM. The present study reports the case of a
patient with PMPM with lung metastasis who demonstrated a
positive response to treatment with pemetrexed and cisplatin
followed by pemetrexed maintenance chemotherapy, leading
to prolonged progression-free survival for 21 months.

Introduction

Primary malignant pericardial mesothelioma (PMPM) is an
extremely rare tumor that develops in mesothelial cells of the
pericardium (1). Malignant mesothelioma typically arises from
the pleura (65-70%) and peritoneum (30%) (2). Those tumors
arising from the pericardium account for only 1-2% of all meso-
theliomas (3). The incidence of PMPM is extremely low, with
<0.0022% of cases reported in a large-scale autopsy study (1).
PMPM has been reported predominantly in men compared
with women, with 2:1 and 3:1 ratios (2,4). The disease pres-
ents with non-specific symptoms, including dyspnea or chest
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pain (4,5). Initial manifestations, including pericardial effu-
sion or pericardial thickening, frequently result in confusion
with pericarditis or heart failure and delay diagnosis (4,6,7).
Therefore, multi-modal imaging methods, including echocar-
diography, computed tomography (CT), magnetic resonance
imaging (MRI) and "®F-fluorodeoxyglucose-positron emis-
sion tomography, are often required for the diagnosis (8,9).
Tumors are located in a poorly resectable area and tend to
infiltrate adjacent structures such as the great vessels, there-
fore, complete surgical removal is often not possible (5,10).
As a result, surgical resection combined with radiotherapy or
chemotherapy is required in cases of localized tumors (11,12).
In addition, numerous patients diagnosed with PMPM have
accompanying distant metastasis (13,14). For such cases,
systemic chemotherapy is important (11,14). However, there
are currently no existing standard chemotherapeutic drugs or
treatment strategies, and as a result overall prognosis remains
poor at ~6 months (2,4,5,11,13). The present study reports the
case of a patient diagnosed with PMPM with accompanying
lung metastasis. The patient demonstrated a positive response
to pemetrexed plus cisplatin followed by pemetrexed mono-
therapy, leading to prolonged progression-free survival for
21 months.

Case report

A 53-year-old woman presented to Korea University Medical
Center, Guro Hospital (Seoul, South Korea) with peripheral
edema, dyspnea on exertion, coughing and intermittent fever in
May 2013. In February 2007, the patient had presented to the
hospital with massive pericardial effusion. An extensive investi-
gation, including pericardial biopsy, was performed to identify
the cause. However, there was no evidence linking the symp-
toms to viruses, bacteria or malignancy. Chronic inflammation
with fibrosis was observed in a pericardial biopsy. Following
pericardiocentesis and treatment with diuretics, pericardial
effusion resolved and did not recur. The patient had maintained
good health for 6 years until the current presentation.

The patient was a non-smoker, occasionally drank alcohol
and had a history of working in a small factory making electrical
units. The patient had no other occupational or environmental
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Figure 1. (A) CT scan of the chest at the time of diagnosis showing diffuse thickening of the pericardium (white arrow). (B) CT scan of the chest at the time
of diagnosis showing multiple metastatic nodules in the lung (black arrow). (C and D) Regression of the pericardial thickening and a decreasing number of
multiple metastatic lung nodules were exhibited following treatment with pemetrexed plus cisplatin. (E and F) Additional regression of the pericardial thick-
ening with no change in the number of multiple lung nodules were observed following continuation of pemetrexed monotherapy. CT, computed tomography.

exposure to asbestos. Vital signs were stable upon admis-
sion to Korea University Medical Center, Guro Hospital in
2013. The patient's jugular venous pressure was elevated and
she was positive for the Kussmaul's sign (15). No additional
information, except for mild cardiomegaly, was revealed by
chest radiography. Transthoracic echocardiography revealed a
newly developed pericardial thickening and mass-like lesion
encircling the ascending aorta. However, the ejection fraction
was within the normal range. CT of the chest revealed diffuse
pericardial thickening and pericardial masses surrounding the
entire pericardium (Fig. 1A). Cardiac MRI revealed enhance-
ment of the mass with internal necrosis. Pericardiectomy for
histological confirmation and biopsy of the periaortic lymph
node near the mass were performed. Upon examination for
distant metastasis, multiple tiny nodules, which appeared to

be metastatic, were observed in both lung fields on a chest CT
(Fig. 1B). No other distant metastases were identified. There-
fore, palliative chemotherapy was initiated with pemetrexed
(500 mg/m?) and cisplatin (75 mg/m?) via intravenous admin-
istration in a 3-week schedule. Following the second cycle of
treatment, the pericardial thickening began to regress. The
patient continued to receive chemotherapy and the tumor size
and number of lung metastases reduced continuously (Fig. 1C
and D). From the tenth cycle, the dose of cisplatin was reduced
to 50% of the full dose (35 g/m?) due to grade 2 peripheral
neuropathy. Following the fourteenth cycle, only pemetrexed
was infused every 3 weeks. The tumor size reduced further
and maintained this reduced status (Fig. 1E and F).

Using a light microscope, the excised pericardial soft tissue
confirmed the diagnosis of malignant pericardial mesothelioma.
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Figure 2. (A) Microscopic examination of the biopsy specimen showed proliferation of mesothelial cells with pleomorphic nuclei, consistent with epithe-
lioid-type malignant mesothelioma (hematoxylin and eosin staining; magnification, x400). (B) Immunohistochemistry revealed positive staining for calretinin
(magnification, x200). (C) Immunohistochemistry revealed positive staining for cytokeratin 5/6 (magnification, x200).

Tumor tissue was fixed in 10%-formalin and embedded in
paraffin. Paraffin sections were routinely processed and stained
with hematoxylin and eosin. The specimens showed neoplastic
cells with epithelioid and papillary patterns (Fig. 2A). Immu-
nohistochemistry was performed using the BOND MAX
system (Leica Biosystems, Newcastle, UK) with the following
antibodies: Monoclonal mouse anti-human calretinin (dilution,
1:1,200; catalog no. NCL-L-CALRET-566; Leica Biosystems),
monoclonal mouse anti-human cytokeratin 5/6 (dilution, 1:1,200;
catalog no. M7237; Dako, Glostrup, Denmark), monoclonal
mouse anti-human carcinoembryonic antigen (dilution, 1:200;
catalog no. M7072; Dako), monoclonal mouse anti-human
thyroid transcription factor-1 (TTF-1; dilution, 1:200; catalog
no. M3675; Dako) and monoclonal mouse anti-human Wilms'
Tumor-1 (WT-1; dilution, 1:100; catalog no. NCL-L-WT1-562;
Leica Biosystems). Immunohistochemistry revealed that the
specimens were positive for calretinin and cytokeratin 5/6
(Fig. 2B and C), but negative for carcinoembryonic antigen,
TTF-1 and WT-1 protein. These findings were consistent with
those from the excised periaortic lymph node.

Following treatment, the patient developed intermittent
grade 3 neutropenia but recovered with no other complications.
The patient has been treated with pemetrexed with regular CT
scans every 3 months. The patient remains in good medical
condition 21 months after treatment initiation.

Informed consent was obtained from the patient for publi-
cation of this study, and the study was approved by the Ethics
Committee of the Korea University Guro Hospital.

Discussion

PMPM is an extremely rare tumor accounting for 2-3% of all
cardiac and pericardial tumors (10). The association between
asbestos exposure and malignant pleural mesothelioma is
well documented, but the etiology of PMPM remains to be
elucidated (16). Previous cases have rarely reported obvious
exposure to asbestos (4,17). However, in the Lombardy Meso-
thelioma Registry, taken from a highly industrialized region of
northern Italy, 5/7 patients (71.4%) with PMPM reported occu-
pational asbestos exposure (18). In the present case, the patient
had a history of working in soldering in the 1990s. However, it
is difficult to connect this history with asbestos, as the patient's
work was not associated with construction, automobile repair
or asbestos textiles, which are the occupations most highly
associated with asbestos exposure.

Owing to its atypical and non-specific symptoms,
including dyspnea, coughing or chest pain, physicians are
likely to misdiagnose PMPM on initial examination of the
patient. Numerous patients with PMPM have presented with
pericarditis with pericardial effusion (6,19,20). Furthermore,
these patients suffered from recurrent pericardial effusion and
were diagnosed with PMPM following repetitive investigation
using additional imaging tools such as CT and MRI, as well
as tissue biopsy of the pericardium, to determine the cause of
the pericardial effusion. In the present case, the patient had a
history of massive pericardial effusion due to an unidentified
cause 6 years prior to the current study. Compared with other
cases, the time interval between the previous pericardial effu-
sion and the current presentation were too long for a diagnosis
of recurrent pericardial effusion in the present case, making
it difficult to connect with PMPM. However, PMPM should
be considered as a cause of unexplained recurrent pericardial
effusion, considering previous cases (6,7,21,22).

For the treatment of PMPM, surgical resection is the treat-
ment of choice for localized disease (12). However, numerous
cases are locally advanced, with invasion or infiltration of
the myocardium, atria, coronary arteries and the conduction
system of the heart. In those cases, complete surgical resection
is not possible. In addition, distant metastases in the lung or
liver are observed in 25-45% of cases (13,14). Patients with
distant metastasis, such as the present case, and patients who
are not candidates for surgery should be administered chemo-
therapy (11,14). Owing to the rarity of PMPM, a standard
chemotherapeutic regimen has not yet been established and
older chemotherapeutic drugs have demonstrated little benefit
in previous years (2). However, the introduction of pemetrexed,
a third-generation antifolate drug, demonstrated a survival
benefit when combined with cisplatin in patients with pleural
mesothelioma (23), leading to longer survival times for patients
with PMPM. In previous cases, several patients who were
treated with pemetrexed plus carboplatin or pemetrexed plus
cisplatin demonstrated positive responses after receiving only
two or three cycles of pemetrexed plus platinum (14,24,25).
Following 6-8 cycles of treatment, chemotherapy was stopped
or consolidation radiotherapy was added in these cases. Posi-
tive responses continued for 6-26 months. Doval et al (14)
described a patient who remained alive 26 months subsequent
to the conclusion of 6 cycles of pemetrexed plus cisplatin.
However, other patients exhibited 6-10 months of durable
response, followed by an accelerated deterioration subsequent
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to disease progression (24,25). In patients in whom the response
to chemotherapy is positive, it is difficult to determine the
appropriate duration of chemotherapy. However, considering
the aggressiveness and poor prognosis of PMPM, continuation
of pemetrexed monotherapy after several cycles of pemetrexed
plus cisplatin may be an appropriate treatment strategy if the
patient is able to tolerate the treatment. The number of cycles
of pemetrexed plus cisplatin treatment required for maximal
response and minimal toxicity remains to be elucidated.
With pemetrexed plus cisplatin treatment, physicians should
be aware of hematological and non-hematological toxicities,
for example peripheral neuropathy, as well as response (26).
A treatment schedule of pemetrexed maintenance chemo-
therapy following four cycles of pemetrexed plus cisplatin is
actively used for the treatment of lung cancer. The application
of a maximum of 44 cycles of pemetrexed for maintenance
chemotherapy was reported without significant toxicities in a
phase III study in lung cancer patients (27).

In conclusion, pemetrexed maintenance following peme-
trexed plus cisplatin combination therapy is an optimal choice
for the chemotherapy of inoperable or metastatic PMPM.
Physicians should consider the chemotherapy strategy applied
within the present study as a priority for the systemic treatment
of PMPM, which is typically associated with a poor prognosis.
Further investigation is required to determine the appropriate
duration of platinum combination therapy, and research on the
efficacy of combined therapy with other treatment strategies,
such as radiotherapy or surgery, is warranted.
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