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INTRODUCTION

Malignant pleural mesothelioma (MPM) is a rare, aggressive disease that harbors a poor prognosis.
Most patients are diagnosed with advanced disease, in which platinum-based combinations, with or
without bevacizumab, yielded poor long-term outcomes. Recently, immune checkpoint inhibitors
(ICI) have demonstrated promising activity for the treatment of MPM and have been incorporated
as treatment options (1).

Around 20% of patients are eligible for attempted curative surgery at diagnosis. Treatment for
such cases often involves multimodal therapy, including preoperative chemotherapy, followed by
extrapleural pneumonectomy/pleural decortication and radiotherapy (2). Despite a comprehensive
treatment, systematic reviews have demonstrated a median overall survival (OS) of only 13 to 23.9
months, likely due to the poor efficacy of systemic therapy, achieving 1.3% complete radiological
responses and 5% pathological complete responses documented after neoadjuvant chemotherapy,
warranting further improvement in the early-stage setting (3).

The combination of chemotherapy and immunotherapy showed promising results in several
tumor types, with good tolerability. In advanced MPM, the combination of durvalumab with
chemotherapy resulted in an objective tumor response rate of 48%, with a median overall survival of
18.4 months, higher than historical control with chemotherapy alone, irrespective of program
death-ligand 1 (PD-L1) expression (4). Herein, we report a case of a borderline-resectable
epithelioid pleural mesothelioma who underwent neoadjuvant therapy with cisplatin, pemetrexed
and off-label pembrolizumab who was able to be operated, and obtained a complete pathological
response (pCR) with sustained benefit, currently disease and treatment-free 14 months
after surgery.

CASE REPORT

This is a 73-year-old female patient, non-smoker, with a prior history of occupational exposure to
perchloroethylene during a 5-year period working at a dry-cleaning facility twenty years ago. She
presented to the emergency department with a 4-week history of worsening dyspnea. She underwent
pulmonary computed tomography (CT) that demonstrated a right-sided moderate pleural effusion,
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several nodules on the parietal, mediastinal and diaphragmatic
ipsilateral pleura (Figure 1A). CT-guided biopsy of the pleura was
compatible with epithelioid MPM (Figure 2).

Positron emission tomography - computed tomography
(PET-CT) and brain magnetic resonance imaging (MRI) were
unremarkable for metastatic disease. The PET-CT did show,
however, ipsilateral paratracheal and anterior mediastinal lymph
nodes (Figure 3A). Clinical staging, according to the American
Joint Committee on Cancer 8™ edition, was defined as
c¢T1cN2MO. The mediastinal lymph nodes were not biopsied
prior to therapy initiation.

The patient was considered borderline resectable due to local
extent of disease, high symptom burden and patient frailty. A PD-
L1 immunohistochemistry with 22C3 antibody clone was
performed, resulting in an expression in tumor cells of 80%
(Figure 4A). After discussion of risks and benefits, she was
treated with cisplatin (75 mg/mz), pemetrexed (500 mg/mz) and
pembrolizumab (2 mg/kg) every three weeks for 4 cycles, with no
significant adverse events, except for tinnitus. An initial restaging
PET-CT after 2 cycles showed a mixed response, with
improvement in pleural implants but increase in the mediastinal
lymph nodes’ FDG uptake and size (Figure 3B). Due to the
patient’s clinical improvement, therapy was continued and a repeat
scan after the fourth cycle demonstrated a complete metabolic
response in pleural implants and near-complete improvement in
the lymph nodes (Figures 1B, 3C). Her case was discussed at
multidisciplinary tumor board and she was considered eligible for
surgical resection, no additional pathological exam was performed at
the time prior to the surgical procedure. A pleural decortication and
mediastinal lymph node dissection was performed and after
thorough pathological review of the 105 slides, pCR was achieved
in all sites (ypTOypNO, Figures 4B-D). Adjuvant radiotherapy was
omitted due to the pathologic response, and the patient is currently on
surveillance with no evidence of disease after 14 months of her
surgery and 18 months from systemic therapy initiation.

DISCUSSION

Treatment of advanced MPM had not seen major improvement
in the last 20 years since the combination of cisplatin and
pemetrexed was established as standard of care in the first-line
setting, with a median overall survival of less than 12 months and
less than 5% of patients remaining alive after 5 years (2). ICI have
been studied in phase I/II trials in the refractory setting with
promising response rates, though a randomized phase 3 trial
published after our patient’s treatment decision failed to
demonstrate improvement in progression-free and overall
survival (5). Recently, CheckMate-743 evaluated the use of
nivolumab plus ipilimumab in untreated patients, leading to a
26% reduction in the risk of death versus chemotherapy. At 2
years, 41% of patients were alive, compared with 27% who
received chemotherapy (1).

PD-1 inhibitors are currently being investigated in several
tumors as a neoadjuvant treatment, either as single agent, or
combined with anti-CTLA-4 or chemotherapy. Pre-clinical and
clinical data have postulated that early use of ICI may lead to
improved efficacy, possibly due to a less immunosuppressive
environment and enhanced priming of T-cells with the primary
tumor’s antigens still present (6). In melanoma, the use of
combination immunotherapy provided a 61% rate of pCR/
near-pCR, with 96% of them relapse-free after 2 years (7). In
non-small cell lung cancer, the combination of chemotherapy
and nivolumab increased the pCR rate from 2% to 24%,
compared with chemotherapy alone (8).

Thus, due to the overall poor prognosis of the disease, off-label
strategies were discussed with the patient. Chemotherapy was
warranted due to the potential resectability and high symptom
burden. The rationale for the combination of chemotherapy and
immunotherapy was based on the phase 2 DREAM trial, which
treated patients in the advanced setting with durvalumab and
standard chemotherapy, achieving a 48% overall response rate

FIGURE 1 | CT-scans at baseline and after surgery. (A) Baseline CT-scan demonstrating pleural effusion, thickening and nodules and a rounded atelectasis;
(B) Restaging CT-scan with improvement of pleural effusion and minimal focal pleural thickening.
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FIGURE 2 | Pre-treatment pleural biopsy compatible with epithelioid malignant pleural mesothelioma. The pictures show a pleomorphic, solid epithelioid neoplasia
(A), with pseudoglandular formations and scattered lymphocytes (B). This neoplasia was positive por CK7 (C) and calretinin (D) and negative por MOC31/BerEP4.

FIGURE 3 | PET-CT at baseline and during treatment. (A) Baseline PET-CT demonstrating right pleural implants and mediastinal lymph node involvement;
(B) restaging PET-CT after 2 cycles of treatment showing improvement in pleural nodules, but enlargement of lymph nodes; (C) PET-CT after 4 cycles showing
complete improvement in pleural implants, and near-complete improvement of lymph nodes.
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FIGURE 4 | PD-L1 immunohistochemistry and pleural decortication slides. (A) Membrane PD-L1 expression on 80% of tumor cells (22C3 antibody) without
significant lymphocytic infiltrate in the pre-treatment biopsy; (B-D) Pleural decortication slides showing a complete pathological response, characterized by fibrosis,
multifocal chronic lymphocytic infiltrate and focal necrosis; no viable neoplastic cells were seen after exhaustive sampling.

(4). Pembrolizumab was chosen due to reduced costs on a 2 mg/kg
regimen, with comparable efficacy in other settings to a flat 200 mg
dose. Our patient had an initial mixed response, with increased
lymph nodes’ size and FDG uptake, a finding commonly seen with
ICI, but less often seen when chemotherapy is associated.
Pseudoprogression was reported in two cases in the DREAM
trial. In such cases, this may represent a proof of concept that the
immunotherapeutic agent likely played an important role in the
documented efficacy. PD-L1 expression generally correlates with
response to PD-1 inhibitors in several tumor types. Despite no clear
association seen in mesothelioma trials, our patient had a high PD-
L1 expression and an excellent response. After a pCR was achieved,
no further treatment was administered and the patient is disease-
free and well, corroborating the hypothesis of a durable benefit
attributable to the anti-PD-1.

To the best of our knowledge, this is the first case report
that illustrates the use of ICI in the neoadjuvant setting for
MPM and the attainment of a pathological complete response.
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