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Letter to the Editor

Wwilm’s tumor gene WT1 peptide immunotherapy for pulmonary
metastasis from adenoid cystic carcinoma of the salivary gland

To the editor:

Adenoid cystic carcinoma of the salivary gland (ACC) is known
for its high propensity to develop locoregional recurrence and
metastasize to distant organs, the lungs being the most commonly
involved organ [1-3]. Although distant metastases occur in 25-50%
of ACC, no absolute treatment criteria for lung metastases have
been established, because ACC frequently demonstrates poor sen-
sitivity to chemotherapy, and recurrence often occurs after surgery
[4]. The Wilm's tumor gene (WT1) has an oncogenic function and is
overexpressed in various types of hematological malignancies and
solid tumors, including head and neck cancer [5,6]. It has been
demonstrated that WT1 peptide immunotherapy can induce the
generation of WT1-specific cytotoxic T lymphocytes (CTL) without
damaging normal tissue [7,8]. Accumulating evidence has demon-
strated that WT1 protein is immunogenic in humans [9]. Here, we
report a case of pulmonary metastasis from ACC of the sublingual
gland that was treated with WT1 peptide immunotherapy
effectively.

The patient was a 66-year-old female with ACC of the right
sublingual gland and one metastasis to the pulmonary region
(T3NOMT1, stage IVC). She received chemo-radio-immunotherapy
consisting of intra-arterial injection of 5-fluorouracil (2500 mg);
cis-diamminedichloroplatinum (II) (900 mg); peplomycin (40 mg);
X-ray irradiation (61.2 Gy); lymphokine-activated killer cells
(6.6 x 108 cells); recombinant interleukin-2 (2.8 x 10° units), re-
combinant interferon-y (IFN-y; 1.7 x 10 units), and intradermal
injections of OK-432, a streptococcal preparation (85 KE). After the
combined therapy, S-1 (2560 mg) was administered orally.
Although the response of the primary tumor was defined as a com-
plete response according to the RECIST criteria (version 1.1)
(Fig. 1), CT showed that the pulmonary metastatic lesion had grown
(Fig. 2B). She was then enrolled in the phase [ clinical study led by H.
Sugiyama (approved by the institutional ethical review board at
Kochi Medical School). From April 2005, after one month of the
chemo-radio-immunotherapy, she received intradermal injections
of 3 mg of a HLA-A 2402-restricted, 9-mer WT1 peptide (235Y;
CYTWNQMNL, 235-243) in Montanide ISA51 adjuvant weekly for
a total of 50 times. During the WT1 vaccination, the size of the
pulmonary metastatic lesion did not change (Figs. 2 and 3). No
adverse effects were observed except for local skin erythema at
the injection sites. The patient’s general condition was good, and
no clinical relapse occurred during the WT1 peptide vaccination.

The baseline frequencies of WT1-specific CTL by counting the
number of IFN-y-producing cells in peripheral blood mononuclear
cells using an enzyme-linked immunosorbent spot assay showed
that the WT1 peptide vaccination group had increased numbers
of IFN-y-producing cells at both preimmunization and after three

1368-8375/$ - see front matter © 2010 Elsevier Ltd. All rights reserved.
doi:10.1016/j.oraloncology.2010.10.007

Figure 1. Primary tumor before and after chemoradioimmunotherapy. A and B:
Clinical features of the primary tumor (A) and enhanced MRI imaging of the
primary tumor (B) before chemoradioimmunotherapy. C and D: Clinical features (C)
and enhanced MRI imaging (D) after chemoradioimmunotherapy.
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Figure 2. Pulmonary metastatic lesion before and after the immunotherapy. The
time course of the lung metastasis growth was monitored by helical CT.
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Figure 3. Clinical response of the metastatic tumor. Tumor size was determined as
the largest diameter shown on helical CT.
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Figure 4. The proportion of IFN-y-producing peripheral blood mononuclear cells
(PBMC) was calculated using an ELISPOT assay. PBMC isolated from the patient
were stimulated with DMEM (Dulbecco’s modified minimum essential medium)
supplemented with 10% human serum, 10 units/ml human IL-2, 5 ng/ml human IL-
7, and 100 pg/ml human IL-12 in the presence or absence of 1 pM peptides (WT1-
235Y (CYTWNQMNL), HER2-63). After being cultured for 7 days, the cells were
restimulated by the addition of autologous mitomycin C-treated PBMC and 1 pM
peptides. After an additional 7 days of culture, the cells were restimulated in the
same way. The next day, IL-2 was added to produce a final concentration of
20 units/mL. Ten days after the final stimulation, the cells were seeded in 96-well
plates coated with antihuman IFN-y antibody. The cells that had been pulsed with
peptide and responder cells were seeded in each well and incubated overnight.
Spots were counted using a Zeiss KS Elispot Compact reader (Carl Zeiss, Inc.,
Minneapolis, MN).

immunization treatments (Fig. 4). However, the pulmonary meta-
static lesion grew rapidly after immunization was stopped (Fig. 2G
and H) and new metastases in the lungs, mediastinal lymph nodes,
and left iliac bone developed, suggesting that WT1 peptide immu-
notherapy is an appropriate treatment for lung metastasis from
ACC.
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