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A phase II clinical trial for head and neck squamous cell cancer (HNSCC) patients using multiple peptides vaccine
derived from tumor-associated antigens (TAAs) was performed. The therapy was well tolerated and overall survival was
statistically significantly longer in vaccinated patients, and the patients exhibiting cytotoxic T lymphocytes (CTL)
responses to multiple peptides exhibited better prognosis.

Introduction

In recent years, chemoradiotherapy
for the locoregional advanced HNSCC
has become the standard care. The
treatment of HNSCC has shifted from
primary surgery to organ preservation
using combination chemoradiotherapy.
The current approach attempts to
achieve both organ preservation and
function.1 Despite the use of aggressive
treatment modalities, such as surgical
tumor resection with radical neck dis-
section and chemoradiotherapy, the
maintenance of long-term disease con-
trol of advanced HNSCC remains diffi-
cult. Some chemoradiotherapy regimens
have a higher treatment effect; however,
the 5-year survival rates have not been
extended. Although, various drugs are
used in combination with chemotherapy
and intensity modulated radiation ther-
apy, no molecular targeting agents
against HNSCC have been developed,
except for cetuximab. Therefore, the
development of novel treatment modali-
ties is eagerly awaited and immunother-
apy is one of attractive candidates of
treatments for HNSCC.

Nakamura et al. analyzed the gene
expression profiles of various cancers and

normal tissues using a genome-wide
cDNA microarray analysis covering more
than 27,000 genes. By using this technol-
ogy, we have identified new TAAs which
were not expressed in normal tissues
except for testis and fetal organs. These
studies have provided a number of ideal
oncogenic TAAs and the expressions of
TAAs were correlated with poor progno-
sis. As shown in Fig. 1, we have identified
many HLA-A24 (A*24:02)-restricted
CTLs epitopes that induced tumor reac-
tive CTLs but not autoimmunity. LY6K,
CDCA1 and IMP3 were TAAs frequently
overexpressed in HNSCC cells but not in
normal cells, so we thought these TAAs
would be applicable to peptides-based vac-
cines for advanced HNSCC patients. We
used LY6K 177–186 (RYCNLEGPPI),
CDCA1 56–64 (VYGIRLEHF) and
IMP3 508–516 (KTVNELQNL) peptides
that can induce tumor-reactive and HLA-
A24 (A*24:02)-restricted CTLs without
stimulating autoimmunity. A phase II
clinical cancer vaccine therapy trial using a
combination of three peptides in HLA-
A*24:02(C) patients with advanced esoph-
ageal squamous cell carcinoma was previ-
ously reported,2-6 and the positive results
encouraged us to apply this therapy for
HNSCC patients.

We performed a phase II, open-label,
non-randomized clinical cancer vaccine
therapy.7 Vaccination with a mixture of
three peptides derived from LY6K,
CDCA1 and IMP3, and incomplete
Freund’s adjuvant (Montanide ISA51,
SEPPIC) was performed in HNSCC
patients (n D 37) with locally advanced,
recurrent and/or metastatic tumors resis-
tant to standard therapy. The back-
ground characteristics of the patients
were not statistically different between
the HLA-A*24:02-positive group (n D
37) treated with peptides vaccination
and the HLA-A*24:02-negative group (n
D 18) received best supportive cares.
Among the 37 patients, one case was
judged to have achieved a complete
response for 37 months and nine cases
were found to have stable disease for
3 months, according to the RECIST cri-
teria. When the patients were classified
into A24(C) and A24(¡) groups, the
overall survival (OS) of the A24(C)
group was statistically significantly longer
than that of the A24(¡) group (4.9 vs.
3.5 months at mean survival time
(MST), respectively, p <0.05, Fig. 1).
The progression free survival (PFS) of
the A24(C) group was not significantly
better than that of the A24(¡) group
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(1.9 vs. 1.0 months at MST, respec-
tively, p D 0.13).

In the A24(C) group, in vitro cultured
T cells were subjected to ELISPOT and

HLA-A24-peptides multimer assays, and
positive CTL responses specific to the
LY6K-, CDCA1- and IMP3-derived pep-
tides after vaccination were observed in

85.7%, 64.3% and 42.9% of the patients,
respectively. When the OS was compared
between the A24(C) patients in the CTL
response-positive and -negative groups,

Figure 1. Identification of TAAs-derived CTL epitopes and application to the clinical trials of cancer immunotherapy. The ideal TAAs genes were identi-
fied by using genome wide cDNA microarray analyses of cancer and normal tissues. Peripheral blood mononuclear cells (PBMCs) derived from healthy
donors and cancer patients were used to investigate the immunogenicity of candidate TAAs-derived peptides. Then we started the phase II clinical trial
using three TAAs-derived peptides vaccine for HNSCC patients. As a result, we observed prolonged OS of advanced HNSCC patients treated with pepti-
des vaccine, and a better prolonged OS of vaccinated patients showing positive CTL response to multiple peptides.
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the patients showing a CTL response spe-
cific to the LY6K peptide exhibited a sig-
nificantly longer OS than those without a
LY6K-specific CTL response. Similarly,
the patients demonstrating a positive
response specific to the CDCA1 peptide
exhibited a significantly longer OS than
those without a CTL response. The PFS
of the patients with LY6K-, CDCA1- and
IMP3-specific CTL responses tended to
be longer than that of the patients without
CTL responses. Interestingly, when the
patients were divided into four groups
according to the number of antigenic pep-
tides to which they showed a positive
CTL response, the OS was longer in the
groups in which the patients demonstrated
a positive CTL response to a larger num-
ber of peptides; the MST of the patients
exhibiting CTL responses to three pepti-
des was longer (19.5 months) than that
observed in the other patient groups

(Fig. 1). These observations indicate that
the CTL responses induced by the pepti-
des vaccination contributed to improve-
ment of the prognosis of these patients.

In this phase II clinical trial, we sug-
gested that cancer vaccine therapy using
multiple TAAs-derived peptides inducing
HLA-A24-restricted CTLs may provide a
survival benefit in patients with advanced
HNSCC. Furthermore, as demonstrated
in the vaccinated patients group, specific
CTL responses to multiple peptides may
improve the OS in comparison to the
patients who showed CTL response to no
or only one peptide. Although treatment
with TAAs vaccination has been shown to
result in increased levels of circulating
TAAs-specific T cells,8 we herein provided
another evidence of a positive correlation
between the larger extent of the peptides-
specific CTL responses and a longer OS.

In conclusion, our clinical study sup-
ports the possibility that multiple TAAs-
derived peptides vaccination-induced
immune responses contribute to improve
the prognosis of patients with advanced
HNSCC. Recently, these TAAs-derived
long peptides activating both tumor-spe-
cific T helper type 1 cells and CTLs were
identified,9,10 we hope that these peptides
vaccine therapy would provide an effective
treatment for HNSCC patients.
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