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New technologies are of interest today in diagnosing and 
treating bladder cancer. Photodynamic diagnosis using 
violet light after instillation of hexosaminolaevulanic 
acid (HAL) or 5-aminolaevulanic acid (ALA) has been 
shown to reduce short term and long term recurrence 
of bladder cancer according to a systematic review 
and is now accepted as a diagnostic modality in EAU  
guidelines (1). However, photodynamic therapy using HAL 
was not further developed because of lack of specificity 
and side effects (2). In the same field of physical cancer 
therapies using electromagnetic wave radiation, near-
infrared photo-immunotherapy (NIR-PIT) conjugates the 
use of molecular-targeted therapies where a monoclonal 
antibody is used as a delivery vehicle to a photo-sensitive 
“nano-dynamite” that activates cytotoxicity under near-
infrared light (3). In comparison with photodynamic 
therapy, targeting with a monoclonal antibody increases the 
specificity of NIR-PIT and decreases local side effects.

Kiss et al. assessed the efficacy in vitro and in vivo of 
CD47-targeted near-infrared photo-immunotherapy in 
human bladder cancer cells using first, three human bladder 
cell lines (UMUC-3, HT-1376 and 639-V) and then 
bladder cancer cells derived from 5 fresh surgical specimens 
of patients that underwent transurethral resection of a 
bladder tumor or radical cystectomy, and later in vivo after 
subcutaneously grafting 639-V cells in NSG mice. Results 

were promising since death was induced among 90% of 
639V and UMUC-3, 50% among HT-1376, 75% of 4 cells 
obtained from 4 patients and 55% of cells obtained from 
a T2HG patient. HT-1376 cells are known to have RB-1 
mutations. Two of the patients examined exhibited a T2HG 
bladder tumor and had a different rate of NIR-PIT induced 
death (55% vs. 75%). This variation in the response may be 
due to the single nucleotide variation (SNP) in the different 
bladder tumor cells and further studies may be needed to 
assess which patient is mostly to benefit from NIR-PIT.

CD47 seems as  well  an interest ing pathway in 
immunologic responses to cancer as it was shown that the 
interaction between CD47 and SPRα would activate the 
“don’t eat me” pathway and thus, the blockage of CD47 
promotes the phagocytosis of the CD47+ tumor cells and 
may prevent further metastasis (4). NIR-PIT showed as 
well an increased expression of calcineutrin, a molecule 
implicated in the activation of the “eat-me” pathway (5). 
The CD47-targeted NIR-PIT induction of phagocytosis 
was established in the study of Kiss et al. where the results 
have shown a significantly increased in vitro phagocytic 
activity and a trend to an increased influx of macrophages 
in vivo by immunohistochemistry on tumor tissue samples 
from the xenograft models. The combined functions 
of CD47-targeted NIR-PIT enhancement of tumor 
cytotoxicity and induction of direct cell death could have 
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an impact on radiation dose reduction specially that skin 
damage was observed with the weekly radiation regimen 
which had led to a modification of the protocol.

Monoclonal antibodies offer significant advantages 
because of their protein structure and biochemical 
properties but also some disadvantages such as their route 
of administration (only intraperitoneal or intravenous). As 
for the limitations of this study, we noted the use of a non-
orthotopic model where the tumor cells are grafted in the 
back of the NSG mice but not in the bladder which might 
be ideal for future implications in clinical trials. The tumor 
microenvironment has to be considered much different 
subcutaneously and within the bladder. Intra-vesical 
therapy is not as straight forward and attempts were made 
with failure. In a study assessing EGFR-targeted NIR-PIT, 
UMUC-5 and other cell lines were inoculated intravesically 
in nude mice to establish orthotopic intra-vesical human 
tumors, the tumor formation rate was <10% and in animals 
where tumor developed, it spontaneously regressed (6).

In today’s armamentarium to treat bladder cancer, 
immunotherapy has provided a wealth of new treatment 
options alongside surgery, radiation and chemotherapy. 
Targeting CD47 axis is one hotspot in cancer therapy. 
There are now many anti-CD47 antibodies and fusion 
proteins in clinical trials and some other agents in 
preclinical investigation. The ubiquitous expression of 
CD47 in normal tissues rise concerns about potential 
side effects for off-target cytotoxicity (7). However, the 
particularity of bladder tumors is the possibility of being 
targeted endoscopically, thus bypassing the circulation, 
specially that CD47 is expressed in both NMIBC and 
MIBC, but absent on the terminally differentiated luminal 
umbrella cells of normal human urothelium (8). Coupled 
to NIR-PIT, it provides a potential treatment in an office-
based setting. Clinical trials are awaited to further assess 
its efficacy, and to find the best patients who could benefit 
from this treatment modality. 
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