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While non-muscle invasive bladder 
cancer (NMIBC) can be treated with 
the intravesical instillation of chemo-
therapeutic agents or bacillus Calmette–
Guérin (BCG), patients with invasive 
bladder neoplasms are generally subject to 
aggressive systemic treatments or radical 
surgery. For NMIBC patients, a BCG-
based maintenance regimen prevents dis-
ease recurrence better than mitomycin 
C. BCG is also the therapeutic option of 
choice for patients with high-grade pTa 
and pT1 bladder cancer, but these indi-
viduals still experience relapse.1 Novel 
immunotherapeutic strategies to improve 
disease outcome among bladder cancer 
patients involve the co-administration 
of BCG and interferon α2b (IFNα2b), 
intralesional or intravesical IL-2 therapy,2 
as well as other approaches that so far 
have been investigated only in experimen-
tal models.

Localized bladder cancer is by defi-
nition simple to access with intravesical 
instillations of BCG or chemotherapeutic 
agents. The interaction of BCG with the 
urothelium triggers a release of cytokines 
that attract innate and adaptive immune 
cells, targeting both the bacterial infec-
tion and malignant cells. Our group 

has previously investigated alternatives 
to local BCG therapy in an experimen-
tal model of bladder cancer, finding 
that both CpG oligodeoxynucleotides 
(ODNs)3,4 and adenoviral vectors express-
ing CD40 ligand (CD40L)5,6 can eradi-
cate orthotopically growing tumors and 
elicit long-lived immunological memory. 
Additionally, we have tested the intravesi-
cal instillation of CD40L-expressing ade-
noviruses in a Phase I/IIa clinical trial. 
This immunotherapeutic approach was 
well tolerated, promoted immune acti-
vation and mediated antitumor effects.7 
The use of monoclonal antibodies in 
cancer therapy is rapidly expanding and 
immunostimulatory antibodies are gen-
erally administered systemically, perhaps 
because this approach initially involved 
tumor-targeting antibodies only. The 
latter home to neoplastic lesions, where 
they affect tumorigenic signaling path-
ways and/or induce antibody-dependent 
immune effector functions, including 
phagocytosis and cell-mediated cytotox-
icity. Therefore tumor-targeting antibod-
ies, although administered systemically, 
exert localized effects, since their targets 
are normally expressed in a tissue- or 
tumor-restricted pattern. Recently, we 

have witnessed various attempts to use 
immunostimulatory antibodies in the 
clinic. In this setting, CP-870,893 (a 
human IgG2 CD40 agonist antibody) 
exhibited systemic side effects. The max-
imum tolerated dose (MTD) of CP-870 
893 was estimated to 0.2 mg/kg, thereby 
limiting its usefulness for the initiation 
of effective antitumor responses.8 CD40, 
as well as other immune cell receptors, is 
widely expressed throughout the body, 
implying that the intravenous injection 
of CD40 agonistic antibodies is intrin-
sically prone to result in off-target side 
effects.

It is attractive to target proteins in a 
highly selective manner, and we, as well 
as others, have begun to assess the efficacy 
of monoclonal antibodies administered 
locally. The rationale behind local immu-
notherapy with monoclonal antibodies 
is that this approach may allow for the 
direct targeting of immune cells within 
neoplastic lesions while restricting the dif-
fusion of antibodies to sites where adverse 
events would be induced. In this setting, 
metastatic lesions would be targeted by 
the cellular arm of the immune system 
upon local activation of tumor-targeting 
immune responses rather than by the 
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Local immunotherapy resurfaces in the field of cancer as a potential way to cure localized and metastatic disease with 
limited toxic effects. we have recently demonstrated that local administration of agonistic CD40 antibodies can cure 
localized as well as disseminated bladder neoplasms. This approach reduces the circulating concentrations of antibodies 
that would result from systemic delivery, hence resulting in limited toxicity.
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drug itself. Today, there is no empirical 
evidence in support of the notion that 
breaking peripheral tolerance in all organs 
is required to achieve robust antitumor 
responses. Accumulating data, including 
our own, demonstrate that efficient anti-
tumor responses can be achieved local 
immunomodulation.

Others have observed that the local 
delivery of monoclonal antibodies by a 
slow-release system exerts robust anti-
neoplastic effects with limited toxicity.9 
We have recently demonstrated that the 
peritumoral injection of CD40 agonistic 
antibodies promotes antitumor immune 
responses that are superior to those elic-
ited by the same dose of the antibody 
delivered systemically, but results in 
reduced side effects. Bio-distribution 
studies of the CD40 agonistic antibody 

revealed that the peritumoral route of 
administration avoids a peak in serum 
antibody concentration. This was paral-
leled by increased CD40 expression on 
antigen-presenting cells that expanded in 
the tumor-draining lymph node. In addi-
tion, our findings demonstrate tumor-
specific long term protection in animals 
experiencing complete disease regression 
and that the antineoplastic activity of 
local anti-CD40 therapy is dependent on 
CD8+ T cells.

 We also demonstrated that a relatively 
low dose of anti-CD40 antibodies admin-
istered to a given tumor (to minimize the 
leakage of antibodies) can mediate antineo-
plastic effects on distant lesions, suggesting 
that the local therapy concept could ben-
efit bladder cancer patients with metastatic 
tumors (Fig. 1).10

It might be provocative to argue that 
local immunotherapy would improve the 
success rate of current therapies, and this 
approach is probably not a complete solu-
tion to the problem posed by metastatic 
bladder cancer. However, the local route 
of administration may certainly increase 
the therapeutic window of several immu-
nostimulatory agents. This in turn can 
increase MTDs and may represent the plat-
form for effective combinations of immu-
notherapeutic agents that result in limited 
systemic adverse events. Can we justify a 
systemic break of tolerance when the ther-
apy itself aims at improving tumor-specific 
cellular immune responses? We believe we 
can do better than that. We therefore advo-
cate to optimize not only the targeting of 
malignant cells but also the delivery route 
of anticancer immunotherapeutic agents, 

Figure 1. Localized or disseminated bladder cancer can be treated with peritumoral or intratumoral injections of CD40 agonistic antibodies. Various 
immunotherapeutics, including CD40 agonistic antibodies, can be easily administered into neoplastic lesions growing in the bladder urothelium by 
ultrasound-guided or transurethral injections. CD40 agonistic antibodies can then activate tumor-infiltrating immune cells as well as immune cells in 
the tumor-draining lymph node. The drainage of these antibodies is paralleled by that of tumor debris, resulting in the efficient priming and/or activa-
tion of tumor-specific T cells. These T lymphocyte can home to the tumor and exert antineoplastic effects by multiple mechanisms, including perforin/
granzyme-induced apoptosis. Tumor-specific T cells can also control metastatic lesions and prevent disease recurrence.
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including immunostimulatory antibodies. 
It is feasible to perform ultrasound-guided 
or transurethral injections of primary as 
well as metastatic bladder cancer lesions. 
Our preliminary findings suggest that 

immunostimulatory monoclonal antibod-
ies do not successfully penetrate the bladder 
wall upon intravesical instillation, an argu-
ment in support of the use of intralesional 
therapy to improve clinical outcome.
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