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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
Mesothelioma in need of therapy.

CENTRAL MESSAGE

We review a well-executed study
evaluating the increased efficacy
and improved survival of
nanoparticle-targeted drug de-
livery in a murine mesothelioma
model.
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
National Cancer Database identified that 31.1% of
patients with mesothelioma did not receive any
treatment.1 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
from recurrence. What can be done to change this? Chu
and colleagues propose a strong answer to that question
as they continue to evaluate their innovative work on the
gery c September 2020
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antitumor efficacy of paclitaxel-loaded expansile
nanoparticles (PTX-eNPs) in xenograft models of
malignant mesothelioma. Previously, this group found
markedly increased antitumor results when applying similar
methodology to intraperitoneal mesothelioma malignancy.2

With this knowledge, they sought to fill a greater need—
having identified that intrathoracic tumor spread makes up
a larger percentage of cases, in particular those with the
most unfavorable prognostics. Their study demonstrated
that PTX-eNP drug delivery in the thoracic cavity is
feasible, safe, and superior to conventional systemic
chemotherapy in murine models of both limited and
advanced-stage MPM.3 The PTX-eNPs work to effectively
target the tumors, allowing the drugs to accumulate
predominantly where needed and less in off-target areas.
In fact, this group has previously demonstrated that
these expansile nanoparticles result in prolonged drug
delivery with nearly a 1000-fold increase in release of
drug locally when compared with conventional systemic
methods.4 In the work highlighted here, the authors
demonstrate the sustained presence of nanoparticles
in vivo. Considering the majority of patients with MPM
present with advanced-stage disease, it is of importance to
highlight that PTX-eNPs showed the ability to work in
conjunction and enhance the efficacy of cytoreductive
surgery.

Chu and colleagues have identified a novel drug-delivery
solution that transcends severity of disease. They
distinguished their study from others by selecting a cell
line (MSTO-211H) that allowed for noninvasive and
uninterrupted assessment of disease advancement and
treatment response. This cell line also represents an
The Journal of Thoracic and Car
aggressive variant of biphasic human mesothelioma, not
frequently considered a good candidate for surgery. The
possible implications that the results of this study could
have for a subset of patients that aren’t usually offered
curative treatment is intriguing. Another thought-
provoking element to these results is the fact that they
were obtained using paclitaxel, which is not used in practice
as a first-line treatment for MPM, suggesting that delivery is
truly the issue here. Looking forward, it will be key to
further understand the mechanism of these effects at an
even deeper level. The endocytosis of the particle with
prolonged intratumoral entrapment seems to make a clear
difference for this malignancy. It will be exciting to
compare the results of this study with those obtained once
nanoparticle constructs capable of delivering current
first-line therapeutics are developed, in hopes that
survival rates continue to improve on the way to the giant
leap for mesothelioma treatment that is so desperately
needed.
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