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A Favorable Response to Levetiracetam in a Patient with
Metastatic Adenoid Cystic Carcinoma
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Abstract:

Adenoid cystic carcinoma (ACC) is a rare cancer, and there are no standard-of-care treatments for patients
with metastatic ACC. We herein report a patient with lung metastasis of ACC who achieved a favorable re-
sponse to levetiracetam. A 52-year-old Japanese man was admitted to our hospital because of multiple lung
metastases of ACC. We performed first-line chemotherapy with cisplatin plus gemcitabine, and subsequently
oral S-1 as second-line chemotherapy, which resulted in disease progression. The patient developed sympto-
matic epilepsy and received levetiracetam (250 mg twice daily). At five months after the initiation of leveti-

racetam, chest computed tomography showed regression of the metastatic lung lesions.
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Introduction

Adenoid cystic carcinoma (ACC) is a rare cancer that oc-
curs mainly in the salivary glands. ACC accounts for ap-
proximately 1% of all head and neck malignancies (1). Be-
cause of its rarity and clinical features, there are fewer
evidence-based therapies for recurrent or metastatic ACC
compared than other cancers. A novel, effective, evidence-
based treatment for recurrent or metastatic ACC is needed.

Levetiracetam, an antiepileptic drug that belongs to the
group of non-enzyme-induced antiepileptic drugs, has been
reported to have fewer side effects than traditional antiepi-
leptic drugs and to have no effect on the kinetics of other
drugs. To our knowledge, the antitumor activity of leveti-
racetam against ACC has not been reported.

We herein report the case of a patient with lung metasta-
sis of ACC who achieved a favorable response to leveti-
racetam.

Case Report

A 52-year-old Japanese man with a 4-year history of ACC
was admitted to our hospital because of multiple lung me-

tastases. Four years earlier, he had undergone radical resec-
tion of ACC in the left lacrimal gland followed by postop-
erative radiotherapy. The patient denied having a smoking
history. There was no family history of cancer. A clinical
examination initially showed no abnormal findings. The re-
sults of laboratory examinations were normal. Chest com-
puted tomography (CT) revealed multiple lung nodules
(Fig. 1A).

We diagnosed recurrence of ACC and initiated anti-cancer
chemotherapy with a 3-week regimen of cisplatin (80 mg/
m’, day 1) plus gemcitabine (1,000 mg/m®, daysl and 8) for
4 cycles. However, after 4 cycles of chemotherapy, CT dem-
onstrated progression of the metastatic lung lesions. As
second-line chemotherapy, the patient received oral S-1 (40
mg/m’ twice daily for 2 weeks) repeated every 3 weeks for
4 cycles, and this resulted in disease progression of the me-
tastatic lung lesions (Fig. 1B). Subsequently, the patient re-
ceived the best supportive care, as no effective chemother-
apy regimen remained.

Two years later, chest CT showed progression of the lung
metastases (Fig. 1C). The lung metastases gradually pro-
gressed during the observation period. Subsequently, head
contrast magnetic resonance imaging (MRI) revealed two
metastases in the patient’s brain (Fig. 2). Stereotactic radio-
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Figure 1.

A: Chest CT demonstrating a nodule in the left patient’s upper lung before chemothera-

py. B: After four cycles of second-line chemotherapy, the left upper lung nodule showed progression.

C: At two years after the last chemotherapy administration, the upper lung mass showed progression.

Figure 2. A, B: Head contrast MRI showing two brain metastases (arrow).

therapy was administered, and the brain metastases showed
regression. However, symptomatic epilepsy developed three
months after the completion of the stereotactic radiotherapy.

Four years after the last chemotherapy administration, the
frequency of the patient’s epilepsy seizures had increased;
he was treated with valproic acid (400 mg twice daily).
However, the persistence of simple partial seizures was ob-
served, and we administered levetiracetam (250 mg twice
daily). At five months after the initiation of levetiracetam,
chest CT showed regression of the metastatic lung lesions
(Fig. 3A, B, D and E). However, at the evaluation per-
formed 27 months after the initiation of levetiracetam, chest
CT demonstrated tumor progression (Fig. 3C and F).

Discussion

ACC is regarded as an aggressive, often indolent tumor
with a recurrence rate of 40-50% after curative intent treat-
ment (such as radical resection followed by postoperative ra-
diotherapy) (2). Regional and distant recurrence of ACC is
relatively common, mainly to the lung, bone and liver (3).
ACC is refractory to chemotherapy, and the impact of che-
motherapy on the survival of ACC patients is unclear. There-

fore, there are no standard-of-care treatments for patients
with metastatic ACC.

Cytotoxic agents commonly administered as monotherapy
for the treatment of ACC are cisplatin, vinorelbine, pacli-
taxel, epirubicin and gemcitabine. However, few of these cy-
totoxic agents have shown efficacy. In their review, Laurie et
al. noted that the mean survival of patients with metastatic
ACC was 11 months, and a few cases showed an objective
response (i.e. a partial or complete response) with chemo-
therapy (4). A study that examined gemcitabine alone
showed no objective responses, progressive disease (PD) in
38% of the patients, and stable disease (SD) in 52% of the
patients (5). However, in a report by Laurie et al., a phase II
study of platinum and gemcitabine combination therapy
showed objective responses in 20% of advanced ACC
cases (6). Hiraga et al. reported a case of successful treat-
ment of metastatic ACC with S-1 (7).

Although the standard chemotherapy for ACC has not
been established, for our present patient, we selected cis-
platin plus gemcitabine as first-line chemotherapy and S-1
as second-line therapy with reference to the above reports.
Because of the low rate of response to cytotoxic chemother-
apy for ACC, molecular-targeted therapies have been admin-
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Figure 3. A, D: Chest CT demonstrating a mass in the patient’s left upper lung and right middle

and lower lung before the initiation of levetiracetam. B, E: At five months after the initiation of leve-

tiracetam, the left upper lung mass and the right middle and lower lung nodules showed regression.

C, F: Chest CT at 27 months after the initiation of levetiracetam demonstrated progression of the
mass in the left upper lung and the right middle and lower lung.

Figure 4. A: Hematoxylin and Eosin staining of the patient’s resected left lacrimal gland mass
showing ACC. B: Immunohistochemical staining of SV2A showing a negative result in the ACC, but

a positive result in normal brain tissue.

istered in clinical trials. Imatinib was investigated in several
studies, because the overexpression of c-kit is common in
ACC. However, the use of this molecular-targeted drug re-
sulted in no objective responses (8-10). Overall, few regi-
mens with cytotoxic agents or molecular-targeted therapies
have resulted in objective responses.

Levetiracetam binds to synaptic vesicle protein 2A
(SV2A) and is thought to decrease neuronal excitability, be-
cause the knockout of SV2A in mice leads to seizures (11).
To investigate the mechanism underlying the anti-tumor ef-
fect of levetiracetam, in the present case we used a resected
left lacrimal gland specimen from the patient and performed
additional immunohistochemical staining of SV2A (mouse

monoclonal anti-SV2A antibody 15E11; Abcam, Cambridge,
UK). The immunohistochemical stains demonstrated that the
patient’s ACC was negative for SV2A (Fig. 4).

As for malignant tumors, the expression of SV2A has
been observed frequently in gastrointestinal stromal tumors
(GISTs) and glioma, but an anti-tumor effect of leveti-
racetam in malignant tumors expressing SV2A has never
been reported (12). There has been no report of the expres-
sion of SV2A in ACC. With regard to the anti-tumor activity
of levetiracetam, a case of glioblastoma multiforme (which
did not include an examination of SV2A) that regressed
with levetiracetam and dexamethasone was reported (13).
Our present patient showed continuous regression of the tu-
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mor while on levetiracetam without any systemic cancer-
targeted therapy, corticosteroids or folk/home remedies, sug-
gesting that the response was due to the levetiracetam. No
prior case of ACC regression with levetiracetam treatment
has been reported. Although the mechanism underlying the
anti-tumor activity of levetiracetam remains unclear, our pa-
tient showed a favorable response to levetiracetam, and the
anti-tumor effect was maintained over a long period.

To our knowledge, we have presented the first case of
metastatic ACC showing a favorable response to leveti-
racetam. Further investigations are required to determine the
precise indications and ultimate efficacy of levetiracetm in
ACC.

The authors state that they have no Conflict of Interest (COI).
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