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Commentary: Local chemotherapy
with nanoparticles: A ray of light in
the dark?

Shota Nakamura, MD, and
Toyofumi F. Chen-Yoshikawa, MD

Malignant pleural mesothelioma is a devastating disease
that remains a challenge to treat, necessitating the use of
multimodality therapies consisting of chemotherapy,
surgery, and radiation therapy. Despite aggressive modes
of such treatment, prognosis of the disease remains
miserable, and its improvement is one of the major
challenges in thoracic oncology.'” Recently, immune
checkpoint inhibitors have also been introduced as a new
treatment option for advanced or recurrent malignant
pleural mesothelioma. Several strategies are being
investigated, and their target is the intrathoracic cavity for
local disease control. ™"

In this issue of The Journal, Chu and colleagues” reported
improved survival in a translational orthotopic murine
model of malignant pleural mesothelioma with a
nanoparticle-based strategy for intracavitary delivery of
chemotherapy to the tumor. Their study was based on the
hypothesis that conventional chemotherapy for malignant
pleural mesothelioma has been ineffective due to
inadequate drug accumulation at tumor sites. Given the
clinical benefit reported with early postoperative and
long-term intraperitoneal paclitaxel for peritoneal
mesothelioma, they performed the initial proof-of-concept
study for intrathoracic chemotherapy delivery to pleural
mesothelioma using a unique formulation of paclitaxel-
loaded expansile nanoparticles. They showed that these
pH-triggered expansile nanoparticles loaded with paclitaxel
preferentially accumulated in tumors and resulted in
sustained drug release over time, thereby enhancing drug
action and yielding improved survival outcomes.
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A novel therapeutic method us-
ing intrathoracic injection of
paclitaxel-loaded expansile
nanoparticles is promising based
on its experimental model
mimicking the clinical scenario of
mesothelioma.

Chu and colleagues’ had reported that expansile
nanoparticles could rapidly accumulate in malignant
cells, resulting in prolonged drug delivery with high
local drug concentrations within the tumor in comparison
with those achieved by systemic administration.™®
In the study reported in this issue of The Journal,
they demonstrated the same phenomenon in an in vivo
setting.

Several questions can be posed for future studies. As Chu
and colleagues mentioned in their discussion, paclitaxel is
not a typical first-line chemotherapeutic regimen for
malignant pleural mesothelioma. In a clinical setting,
chemotherapeutic regimens, such as platinum combined
with pemetrexed, are usually used as standard therapy
for patients with advanced-stage malignant pleural
mesothelioma. As the current expansile nanoparticle
construct is best suited for encapsulating drugs that are
hydrophobic, it is understandable that their expansile
nanoparticle was used to encapsulate paclitaxel. However,
in terms of current clinical practice, additional nanoparticle
constructs are urgently needed to encapsulate drugs with
more hydrophilic properties, such as pemetrexed,
gemcitabine, and platinum-based drugs. Furthermore, the
authors selected only one unique mesothelioma cell line,
MSTO-211H, and their results were derived only from
this aggressive biphasic cell line. Some clinicians would
not proceed to surgical therapy with a biphasic
mesothelioma. Hence, the findings of this study would be
more reliable if the authors could show similar results
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using other cell lines such as a monophasic epithelioid
mesothelioma cell line.

Chu and colleagues are to be congratulated on their
excellent basic research leading to translational research.
Their results highlight the promise of their strategy as an
optimal treatment option for multimodality therapy in
patients with malignant pleural mesothelioma.
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Commentary: One nano-step for
murinekind, one giant leap
for mesothelioma

Jordan S. Dutcher, BS, and
Jonathan D’Cunha, MD, PhD

Malignant pleural mesothelioma (MPM) is an aggres-
sive neoplasm, in part due to the latent period between
onset and presentation, allowing for insidious progres-
sion of tumor burden. As treatments have become
increasingly aggressive, one would hope that the sur-
vival rates for this notoriously lethal variant would
improve. Unfortunately, due to limitations of conven-
tional systemic administration of drugs, and their toxic
off-target effects, that has not necessarily been the
case. The fear of unwanted effects, without significant
hope for improved survival, has contributed to a discrep-
ancy in compliance with national mesothelioma treat-
ment guidelines. A retrospective study from the
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Mesothelioma in need of therapy.
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We review a well-executed study
evaluating the increased efficacy
and improved survival of
nanoparticle-targeted drug de-
livery in a murine mesothelioma
model.

National Cancer Database identified that 31.1% of
patients with mesothelioma did not receive any
treatment.’ Although the outlined treatment plans are
associated with overall survival improvement, these
treatments could be improved by implementing a treat-
ment plan that limits the toxicities and potentially im-
proves the oncologic response.

The current landscape of treatment in MPM involves a
multimodal approach that includes surgical debulking
followed by adjuvant chemotherapy (with or without
radiation) for additional disease control. Despite these
measures, there is still significant morbidity/mortality
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