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Vaccination of lung cancer patients with dendritic cells pulsed with tumor antigen
peptides

Yasuhiko Nishioka”", Tatsuo Nakagawa" ", Kazuo Minakuchi" “and Saburo Sone”"

U Department of Internal Medicine and Molecular Therapeutics, Course of Medical Oncology, The University of Tokushima
School of Medicine, ” ®Clinical Trial Center for Developmental Therapeutics, and ” ‘Division of Pharmacy, Tokushima University
Hospital, Tokushima, Japan

SUMMARY

Dendritic cells (DCs) are the most potent antigen-presenting cells. DCs pulsed with
peptides of tumor-associated antigens (TAA) have been used in cancer immunotherapy. An
early clinical study demonstrated the safety of these trials, but the clinical effect was not
sufficient. Most studies have used immature DCs generated from peripheral blood
monocytes with granulocyte-macrophage colony-stimulating factor (GM-CSF) and interleukin-4
(IL-4). Here, we conducted phase I clinical trial of active immunotherapy using mature DCs
induced by a streptococcus derivatives OK-432. DCs were generated from blood
monocytes by culturing with GM-CSF and IL-4 for 6 days and then GM-CSF, IL-4 and OK-
432 for 2 days. Before injection, DCs were pulsed with MAGE-3 peptide (IMPKAGLLI),
which is restricted for HLA-A*2402, and keyhole limpet hemocyanin (KLH) as a control
antigen. We selected HLA-A*2402-positive patients who had advanced solid tumors
expressing MAGE-3 mRNA. DC vaccine was administered subcutaneously every 2 weeks
for a total of four vaccinations in a dose-escalation design at the dose level per cohort of 0.1
(Group 1), 0.3 (Group 2) and 1 (Group 3) x 10°DCs/injection. Immunological monitoring with
delayed type hypersensitivity (DTH) reaction and MHC tetramer was performed. Three
patients with advanced solid tumor (two lung cancer and one melanoma patients) were so
far enrolled in Group 1 of this study. This protocol was well tolerated. A mild fever (Grade 1
to 2) and local reaction of injection site (erythema and induration : Grade 1) were found in all
patients. DTH for MAGE-3 peptide became to be positive after forth vaccination in one
patient. The decrease of tumor marker (CEA) was found in one patient. However, clinical
responses in all three patients were not observed. These results indicated that vaccination
with mature DCs (0.1x 10° DCs/injection) was safe and feasible, but further analysis using
the higher dose of DCs was required to assess the immunological and clinical responses.

Key words : dendritic cells, MAGE-3, mature DCs, OK-432, HLA-A*2402
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Radiofrequency Ablation of liver tumors o preliminary reporto

Katsuyoshi Tamaki”", Hiroshi Shibata”", Mari Urata™", Tatsuzo Itagaki”", Atsuo Oshio"",Yoshitaka Imoto"",
Kouichi Okamoto”", Yasunori Satou"", Rika Aoki”", Hiroshi Fukuno"", Hiroshi lwaki”", Masahiko Murata"",
Akemi Tsutsui”“Naoki Muguruma"", Toshiya Okahisa"", Seisuke Okamura“", Hirohito Honda"", Ichiro Shimizu®",
and Susumu Itou“"”

U PDepartment of Digestive and Cardiovascular Medicine, The University of Tokushima School of Medicine, Tokushima, Japan ; and
U Department of Internal Medicine, Taoka Hospital, Tokushima, Japan

SUMMARY

Radiofrequency ablation (RFA) has recently been used to treat liver tumors. RFA is a
safe and effective treatment of liver tumors and requires fewer treatment sessions.Between
June 2000 and April 2003, hepatocellular carcinoma (77 patients with 106 lesions) and metastatic
liver tumors (21 patients with 30 lesions) and cholangiocellular carcinoma (1 patient with 1
lesion) were treated with RFA. The liver tumors were treated percutaneously or during
surgery under ultrasound guidance using a LeVeen needle (55 lesions) and cool tip RF
needle (82 lesions).

To evaluate the response, contrast-enhanced CT scans or MRI were obtained.

Most patients experienced moderate pain during RFA procedure, especially when the
tumor was superficially located.

Complete necrosis was achieved in all HCCs with RFA.This result was obtained with an
average of 112 sessions per HCC. With a median follow-up of 15 months, HCCs have
recurred in 6 of 90 treated lesions (6.7%), and metastatic liver tumors have recurred in 2 of 17
treated lesions (11.8%).

We are initiating a combining RFA of hepatic malignancies with regional or systemic
chemotherapy will reduce hepatic and extrahepatic recurrence rates and enhance long-term
survival rates. We believe that RFA will be effective treatment to achieve in patients with
unresectable meastatic liver tumors.

Key words : Radiofrequency Ablation, hepatocellular carcinoma, liver metastasis
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Boron neutron capture therapy using mixed neutron beam in patients with malignant glioma

Teruyoshi Kageji, Yoshifumi Mizobuchi, Shinji Nagahiro”", and Yoshinobu Nakagawa""

B Department of Neurosurgery, The University of Tokushima School of Medicine, Tokushima, Japan; and®™Department of

Neurosurgery, National Kagawa Children’s Hospital, Kagawa, Japan

SUMMARY

The purpose of this study was to clarify the clinical interim results of boron neutron
capture therapy (BNCT) using mixed epithermal-and thermal neutron beams in patients
with malignant glioma. The mixed neutron beam for BNCT has been used clinically since
1998.
beam to reach sites deep from the brain surface.

Its great advantage consists of its greater ability than the pure thermal neutron

Sixteen patients with malignant glioma (glioblastoma n=14, anaplastic ependymoma n=1,
PNET n=1) underwent mixed epithermal-and thermal neutron beam treatment between 1998
Sodium borocaptate (Na:B:12H1:SH,
BSH ; 80-100 mg/kg) was administered intravenously at 12-15 hr before neutron irradiation.

and 2003. They included 2 children younger than 3 years.

The radiation dose (i.e. physical dose of boron n-alpha reaction) in the he protocol used
between 1997 and 2000 (Protocol A) prescribed a maximum tumor volume dose of 15 Gy. In
2001, a new dose-escalated protocol was introduced (Protocol B); it prescribes a minimum
tumor volume dose of 18 Gy or, alternatively, a minimum target volume dose of 15 Gy. In
both protocols, the maximum vascular radiation dose to the brain surface is not to exceed 15
Gy. Of the 12 patients, 8 were treated according to Protocols A and 4 according to Protocol
B. Since 2002, the radiation dose was reduced to 80-90% dose of Protocol B because of acute
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radiation injury. A new Protocol was applied to four glioblastoma patients (Protocol C).

Of the 8 patients treated under Protocol A, 7 died (dissemination n=4, local recurrence, infection,
unknown causes, n=1 each). Of the 4 patients treated under Protocol B, 2 died. Concerning
the adverse effects of BNCT, Protocol B resulted in higher complication rates with respect
to both acute and delayed radiation injury. The estimated median survival time after
diagnosis and after BNCT in all patients were 16.7 and 14.6 months, respectively. In 8
patients of Protocol A, the estimated median survival time after diagnosis was 16.0 months ;
l-year and 2-year survival rate were 75.0% and 12.5%, respectively. On the other hand, in 8
patients in Protocol B and C, the estimated median survival time after diagnosis was 15.5
months ; 1-year and 2-year survival rate were 80.0% and 53.3%, respectively.

Our limited clinical evaluation suggests that BNCT could achieve local control of
glioblastomas at the primary site and that possible dose escalation is limited. While the dose
escalation can contribute to the improvement of survival rate, it results in the radiation
injury. We conclude that not only the radiation dose at the target point, but also the
distribution of neutron flux in the radiation field may contribute to the cure of glioblastoma
by BNCT. Computation-assisted dose planning can contribute to improved clinical results
following BNCT and to the prevention of cerebrospinal fluid dissemination. We will
introduce pure epithermal neutron beam instead of mixed neutron beam in the near future.
It has greater advantage than mixed neutron beam to deep-seated glioma because it has a
peak in neutron flux at 2-3 cm depth from the brain surface. The dose-planning system and
pure epithermal neutron beam can lead to further improvements in the clinical outcomes
and the avoidance of adverse effects in brain tumor patients subjected to BNCT.

Key words : BNCT, BSH, epithermal neutron beam, glioblastoma
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Supporting system for promotion of clinical trials at Tokushima University Hospital
Hiroaki Yanagawa, and Minoru Irahara

Clinical Trial Center for Developmental Therapeutics, Tokushima University Hospital, Tokushima, Japan

SUMMARY

Establishment of new modality of treatment, diagnosis and prevention of various
diseases is an important role of university hospital. In this article, restrictions and guidelines
for clinical investigations in Japan are reviewed and supporting system for promotion of
clinical trials, now being organized at Tokushima University Hospital, is introduced.

The main division in the supporting system of clinical trials is the Clinical Trial Center
for Developmental Therapeutics. It was first organized as the Clinical Trial Center for New
Drugs and Therapeutic in 1999 under the leadership of Prof. Saburo Sone. Five nurses
work as clinical research coordinator (CRC) and coordinates close communication among
participants, sponsor and investigators, and plays a crucial role in the efficient progress of
clinical trials. Pharmacists and officers also contribute for promotion of clinical trials in the
center.

The supporting field is how being expanded from the support for clinical trial for drug
approval to clinical trials conducted by investigators. For example, one pharmacist supports
technically the project of dendritic cell-based vaccination against various malignancies in
newly-constructed room.

Based on the experience, our task is to grow the center to academic research
organization. We are now dealing the following issues ;1) promotion of clinical trials
conducted by investigators, 2) scientific clinical trials of food, 3) setup of network of clinical
trials in Tokushima prefecture with general physicians and other institutions.

Key words : clinical trial, supporting system, promotion, clinical research coordinator
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BP neural networks approach for identifying biological rhythm source in circadian data
fluctuations

Hirofumi Nagashino" ", Yohsuke Kinouchi"", Masatake Akutagawa"", and Youssouf Cisse” ™"

U Department of Radiologic Science and Engineering, School of Health Sciences, " ™Department of Electrical and Electronic
Engineering, Faculty of Engineering, The University of Tokushima, Tokushima, Japan ; and © ®Department of Medicine, Faculty
of Medicine, Laval University, Quebec, Canada

SUMMARY

Almost all land animals coordinate their behavior with circadian rhythms, matching
their functions to the daily cycles of lightness and darkness that result from the rotation of
the earth corresponding to 24 hours. Through external stimuli, such as dairy life activities
or other sources from our environment may influence the internal rhythmicity of sleep and
waking properties. However, the rhythms are regulated to keep their activity constant by
homeostasis while fluctuating by incessant influences of external forces. A modeling study
has been developed to identify homeostatic dynamics properties underlying a circadian
rhythm activity of sleep and wake data measured from normal subjects, using an MA
(Moving Average) model associated with backpropagation (BP) algorithm. As a result, we
found out that the neural network can capture the regularity and irregularity components
included in the data. The order of MA neural network model depends on subject’s
behavior. The last two data are usually dominant in the case without strong external
forces. The adaptive changes of the dynamics are evaluated by the change of weight
vectors, a kind of internal representation of the trained network. The dynamics is kept in a
steady state for more than 20 days. Identified properties reflect the subject’s behavior, and
hence may be useful for medical diagnoses of disorders related to circadian rhythms.

Key words : circadian rhythms, sleep-wake rhythm, system identification, neural network,
moving average process
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