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The ultimate appreciation of dendritic cells (DC) and their role
in biology occurred in the fall of 2011 when Ralph Steinman was
awarded the Nobel Prize for his seminal work on the discovery,
characterization, and biological function of DC [1,2]. The enthusiasm
for clinical application of DC as presenters of tumor antigens may
have peaked before 2000 following initial positive clinical reports
in melanoma and lymphoma [3,4]. It took a decade of clinical trials
and evolution from an endpoint of progression-free survival to one
of overall survival to gain FDA-approval of a DC-based treatment
product for commercialization, namely, sipuleucel-T for the
treatment of prostate cancer [5]. Unfortunately, that product was
not greeted enthusiastically by healthcare providers and payors
because of the limited improvement in survival, and the cost of a
course of therapy. Among dendritic cell vaccines (DCV), sipuleucel-T
is unique in that it is an intravenous therapy that contains a mix
of leukocytes stimulated by a vector containing prostatic acid
phosphatase and granulocyte macrophage colony stimulating
factor (GM-CSF) that was arguably more of an adoptive cell therapy
than a vaccine.
There have been no additional treatment indications for similar
products. Meanwhile, numerous small trials of antigen-loaded DC
as traditional vaccines injected subcutaneously or intradermally
have yielded some encouraging proof-of-principle results in
terms of induction or enhancement of antigen-specific immune
responses, but not much in the way of clinical benefit [6-8]. It
should be noted that a randomized trial of autologous DC vaccine
versus dacarbazine in patients with advanced disease is considered
a negative trial even though the DC-treated patients did just as
well but with much less toxicity [9]. Despite the limited evidence
of survival benefit in patients treated with DCV, there is continuing
and renewed interest in DCV especially as the limitations of
checkpoint-inhibitor immunotherapy become more apparent over
time, and the rationale for vaccines as an additive or synergistic

therapy remains strong [10,11]. Some of the reasons for continuing
to focus on DC-based vaccines to deliver tumor antigens include

a) The critical role of DC in the orchestration of the adaptive
immune response [2]
b) The theoretical benefits of loading DC with antigen ex
vivo, away from the immunosuppressive tumor microenvironment
[10]

c)
The most important component of any vaccine is its
antigens, and there is increasing appreciation of autologous tumor
antigens including patient-specific antigens and neoantigens as
more rationale targets for vaccine responses than shared peptides
or allogeneic antigens [10,12,13]

d) A randomized phase II trial demonstrated the superiority
of injecting autologous DC presenting antigens from irradiated
autologous tumor cells (ITC) over subcutaneous injection of
autologous ITC that rely on in vivo antigen loading of DC [14,15]
and
e) Identification of ways to potentially improve the potency
of antigen-loaded DC [11,16]. With regard to autologous antigens,
it has long been the author’s opinion that antigens derived from
relatively pure cultures of autologous tumor cells is a better source
than bulk autologous tumor with its large component of nonmalignant cells and immunosuppressive cells [17].

It is noteworthy that to date large randomized trials of DC
loaded with autologous antigens derived from bulk tumor, have
been disappointing [18-20]. In conclusion, there is a strong rationale
for DC-based vaccines to present patient-specific autologous tumor
antigens as a component of immunotherapy, and some encouraging
clinical trial data. A plausible explanation for the apparent failures
of so many DC-based vaccine trials is the limitations of the antigens
that were being presented. Ongoing trials utilizing better sources of
patient-specific autologous tumor antigen may yield better results.
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