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A recently published paper by a Stanford research team
led by Dr. Joseph C. Liao in Clinical Cancer Research (1)
reported on their well-designed study demonstrating the
potential application of CD47-targeted near-infrared
photoimmunotherapy (NIR-PIT) for human bladder cancer
(BC) (Figure I).

CD47, also known as an integrin-associated protein,
is a cell surface transmembrane protein that plays a role
in neutrophil migration and T-cell co-stimulation. In the
context of BC, high expression levels of CD47 have been
observed in BC tumor cells (in both non-muscle invasive
and muscle invasive BC). However, expression was found to
be absent in terminally differentiated luminal umbrella cells
of the normal bladder epithelium. Thus, blocking CD47
may enable our immune system to selectively recognize
BC cells, leading to the hypothesis that targeting CD47
may be the potential strategy for specifically killing cancer
cells while avoiding unnecessary harm to normal bladder
cells. In this paper, the authors elegantly performed a series
of in vitro experiments using well-characterized BC cell
lines. Their in vivo experiments used human specimens,
which successfully showed that anti-CD47-IR700 may
play as a molecular photosensitizer for NIR-PIT of BC.
Further experimental results using a xenograft mouse model
suggested that CD47-targeted NIR-PIT may effectively
block BC growth.
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Phototherapy, also known as light therapy, utilizes
specific wavelengths of light to treat medical conditions.
The inception of this idea began in the late 19" century
by Ryberg Finsen, who developed phototherapy for the
treatment of lupus vulgaris, a type of skin condition (2).
Since then, phototherapy has been adapted and modified into
various forms, such as photoimmunological, photochemical,
and photodynamic therapies (3). These different
phototherapies have become incredibly advantageous when
it comes to treating cancer. They have diversified treatment
options and are versatile enough to be combined with other
therapies. For instance, photoimmunotherapy (PIT) has
been shown to increase nano-drug uptake 24-fold in tumor
tissues compared to normal (4). Photodynamic therapy
(PDT) has been demonstrated to successfully destroy tumor
cells, which leads to stimulation of anti-tumor immunity
and generation of an innate immune response (5). Because
treatment options for BC are mainly limited to surgery and
chemotherapy, utilization of these phototherapies are of
particular interest.

Unfortunately, when it comes to BC, PDT has largely
been abandoned. Clinical trials of PDT lead to several
noted adverse events that ultimately demonstrated
toxicity and bystander effects on normal bladder cells (6).
Another potential challenge of using PDT in BC is the

hypoxic microenvironment in BC tissues, which limits
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Figure 1 CD47-targeted near-infrared photoimmunotherapy.

the needed O, supply for creating reactive oxygen species
and eventual cell death (7,8). There have been some
studies that have addressed the issue of hypoxia and
demonstrated potential reintroduction of PDT in BC,
but clinical application remains far ahead (9). On the
other hand, PIT has had promising results and is being
further explored as a viable treatment option. Studies
have demonstrated highly-selective targeting of BC cells
by conjugating a photoabsorber dye with panitumumab,
an anti-EGFR antibody (10). This strategy takes
advantage of the fact that EGFR is overexpressed in BC
tissue, with relatively low expression in normal bladder
urothelial cells (11,12). A recent study took this a step
further by targeting HER2 along with EGFR, which
would allow for more effective apoptosis of BC cells
across different tumor phenotypes (13).

Collectively, these promising findings by this research
team was able to provide persuasive evidence that CD47-
targeted NIR-PIT can be deployed endoscopically and
holds the potential to augment treatment of localized BC.
NIR-PIT, a localized molecular cancer therapy combining a
photosensitizer-conjugated monoclonal antibody and light
energy, is a particularly attractive tool to use in the urinary
tract due to ease of access. One major and important
concern is related to safety and therapeutic efficacy. Since
it is currently being investigated in other clinical trials
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for hematopoietic and solid cancers (ClinicalTrials.gov
NCT02216409), I believe that we will have better idea how
CD47-targeted NIR-PIT therapy can be used as a potential
standard option of treatment against BC in the real clinical
setting soon.
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