
Results: Exomes were sequenced with an average base coverage of 117.9x, a mean of
93.5% of the target sequence was covered to a depth of at least 20x, and uniformity of
base coverage was 92.7%. We identified a mean of 49.8 nonsynonymous mutations per
sample (range 2-136) with RPM�1. We predicted a mean of 37.8 candidate epitopes/
sample (3-90) with binding affinity of less than 500nM with NetMHC.

Conclusion: We have established a screening system of candidate cancer neoantigens
whose immunogenecity should be further validated by the cytotoxic T lymphocytes
(CTL) induction system.

O2� 5� 5 Development of new photo-activated local cancer
immunotherapy: targeting tumor infiltrating regulatory T cells

Kazuhide Sato1,2,3, Noriko Sato3, L. choyke Peter3, Yoshinori Hasegawa1,
Hisataka Kobayashi3

1Respiratory Medicine, Nagoya University, 2Institute for Advanced Research NAGOYA
UNIVERSITY, 3Molecular Imaging Program, National Cancer Institute, USA

CD4þCD25þFoxp3þ regulatory T cells (Tregs) are known to suppress immune
responses. Treg-mediated immunosuppression is a key mechanism for tumor
immune-evasion, which could lead cancer immunotherapies to failures. Systemic
depletion of Tregs has been tried by using antibodies against them; however, intrave-
nously delivering these antibodies might not sufficiently deplete Tregs in tumor micro-
environment or could deplete effector cells. Furthermore, systemic severe autoimmune
responses could cause potential side effects. To address these problems, we exploited
near infrared photoimmunotherapy (NIR-PIT) to deplete only intratumoral Tregs
with anti-CD25-antibody aiming to induce anti-tumor immune activation within
manageable side effects. NIR-PIT is a recently developed cancer treatment that com-
bines the specificity of intravenously injected antibodies that target tumors/cells with
the toxicity induced by photosensitizers activated by NIR-light.

Depletion of intratumoral-Tregs with a local CD25-target-NIR-PIT rapidly induced
CD8 T- and NK-cell activation, thereby restoring local anti-tumor immunity.
Consequently, activated immunity led to regression of not only NIR-PIT-treated-
tumors but also non-NIR-light-exposed-tumors in separate parts of the body
(Abscopal Effect). These anti-tumor effects were partially CD8, NK, or INFg-depend-
ent. Taken together, Local CD25-target-NIR-PIT depleted intratumoral T-regs, which
modulated tumor-microenvironment to rapid rejection of tumors, and could activate
other immune cells. Local CD25-target-NIR-PIT also induced antitumor-effect on dis-
tant non-irradiated tumor by rapid activation and cytotoxic action of CD8 T cells and
NK cells.

These observations suggest that local CD25-target-NIR-PIT may be a promising new
strategy for cancer immunotherapy. This study suggests a promising new strategy for
cancer immunotherapy.

O2� 5� 6 Neutrophil to lymphocyte ratio (NLR) as an early marker for
outcome in patients treated with nivolumab in advanced NSCLC

Aya Nakaya, Maiko Niki, Takashi Yokoi, Yuki Takeyasu, Kayoko Kibata, Makoto Ogata,
Yoshitaro Torii, Takayasu Kurata, Shosaku Nomura

Kansai Medical University

Background: There is an unmet need to identify markers predictive of response to
nivolumab in patients with NSCLC because the number of responders to nivolumab is
limited and its cost is very high. Recently, NLR has been recognized as a poor prognos-
tic indicator in various cancers. Here we quantify the prognostic impact of NLR in
NSCLC patients treated with nivolumab.

Methods: We retrospectively analyzed 102 patients with advanced NSCLC treated with
nivolumab at Kansai Medical University Hospital from December 2015 to December
2016. These patients have been administered nivolumab at a dose of 3 mg/kg every two
weeks. The prognostic value of NLR for disease progression at baseline, 2 weeks and 4
weeks after nivolumab treatments were assessed.

Results: The median age was 69 years old (51 to 84 years). Squamous cell carcinoma
was 37% and non-squamous was 63%. The optimal cutoff for NLR was 3. Baseline NLR
(HR 3.402, 95%CI: 1.418-8.161, p¼ 0.006085), NLR at two weeks(HR 3.486, 95%CI:
1.303-9.328,p¼ 0.01288), and NLR at 4 weeks(HR 7.451, 95%CI: 2.203-
25.21,p¼0.001237) were significantly associated with the outcome in terms of disease
progression.

Conclusion: NLR might be a useful marker at baseline and during treatment to predict
early response or progression in patients with advanced NSCLC patients who receive
nivolumab.

O2� 6� 1 Efficacy of anti-PD-1/PD-L1 antibody after discontinuation of
antibody due to non-progressive disease in NSCLC Patients

Takako Inoue1, Motoko Tachihara2, Motohiro Tamiya1, Yuki Akazawa3, Ken Uenami3,
Yoshiko Urata4, Yoshihiro Hattori4, Chiyuki Okuda5, Nobuyuki Katakami5,
Shunichi Negoro6

1Osaka Medical Cancer Institute, 2Department of Respiratory Medicine, Kobe University
Graduate School of Medicine, 3Department of Thoracic Oncology, National Hospital
Organization Toneyama National Hospital, 4Department of Thoracic Oncology, Hyogo
Cancer Center, 5Division of Integrated Oncology, Institute of Biomedical Research and
Innovation, 6Hyogo Cancer Center

Background: Immune checkpoint inhibitors (ICI) have emerged as promising thera-
peutic agents in non-small cell lung cancer (NSCLC). However, we’re faced with the
clinical problem until when we should continue ICI.

Patients and Methods: We examined the efficacy of PD-1/PD-L1 inhibitors after dis-
continuation of antibody due to some reason except progressive disease (PD) in
patients with NSCLC. This was a multicenter, retrospective study that analyzed NSCLC
patients who were treated with PD-1/PD-L1 inhibitor by August 2016. The cut-off date
for data collection was December 31, 2016.

Results: The patients comprised of 17 males and 1 female, with the median age being
65 years old (49-80) . Histology indicated that 13 patients had squamous cell carci-
noma, 4 patients had adenocarcinoma, and one patient had adenosquamous cell carci-
noma. All patients had history of smoking (46.5 pack-years, range 12.5-116). 17 of 18
patients were treated with nivolumab, one was with atelolizumab. All patients had
good Eastern Cooperative Oncology Group (ECOG) performance status (0 or 1). All
the reasons for discontinuation of PD-1/PD-L1 inhibitors were treatment-related
adverse events, nine of them was interstitial pneumonia. Thirteen patients (72.2%)
were treated with steroid therapy. The median number of treatment cycles was 5 (range,
1-70) and the median duration of treatment was 2.3 months (range, 1 day-32.9
months). Best response was CR 1, PR 5, SD 11, and NE 1. The median progression-free
survival (PFS) after discontinuation was 4.9 months (95% CI, 3.6-6.1 months). Nine
patients were still followed up. Five of six responder (CRþPR) showed continuous
remission after discontinuation of PD-1/PD-L1 inhibitor.

Conclusion: It’s still unclear that how many time of administration of PD-1/PD-L1
inhibitor is enough. But, some cases, especially the cases had CR or PR in the treatment,
were disposed to show durable response after discontinuation of PD-1/PD-L1
inhibitors.

O2� 6� 2 Progression-free duration of NSCLC patients after cessation of
Nivolumab

Atsuto Mouri, Ou Yamaguti, Takahiro Uchida, Ayako Shiono, Harue Utugi,
Fuyumi Nishihara, Yoshitake Murayama, Kunihiko Kobayashi, Hiroshi Kagamu

Saitama Medical University International Medical Center

Background: An anti-PD-1 antibody, Nivolumab, has led to durable responses over 1
year in non-small cell carcinoma (NSCLC). Antitumor therapeutic efficacy could per-
sist even after cessation of Nivolumab therapy because of invigorated antitumor T cells.

Methods: This study examined progression free duration and clinical characteristics of
patients who once responded and discontinued Nivolumab therapy without tumor
progression.

Results: In total 76 patients who received Nivolumab therapy were evaluated by
RECIST ver1.1. Twenty-one (27.6%) patients achieved CR/PR response. The median
age was 70 (range, 54 to 84). ECOG PS 0, 1, or 2 was observed in 12, 5, 4 cases.
Histologically, adenocarcinoma, squamous cell carcinoma, adenosquamous carci-
noma, not otherwise specified were observed in 9, 8, 1, 3 cases respectively. Nine of 21
patients discontinued Nivolumab therapy for reasons other than progressive disease.
Seven patients had lung abnormal opacities as immune-related adverse event, 1 patient
had abdominal wall bacterial infection, and 1 patient quitted because of patient�will.
Five patients with interstitial pneumonia with grade 2 were treated with corticosteroid
by 0.5mg/kg. The median administration of Nivolumab was 5 (range, 1 to 12). The
median progression-free survival period was 262 days, and the median progression-free
duration after last administration of Nivolumab was 166 days at this report. Eight of 9
patients still have progression-free survival without any additional antitumor
treatment.

Conclusion: It is likely that antitumor T cells invigorated by Nivolumab therapy exhib-
ited durable antitumor efficacy in the absence of Nivolumab, resulting in long progres-
sion-free duration after cessation of Nivolumab.

O2� 7� 2 Clinicopathological characteristics of patients with nivolumab-
induced pneumonitis

Nobuyuki Koyama, Osamu Iwase, Eiji Nakajima, Kosuke Kishida, Yasutaka Watanabe,
Hidenobu Takahashi, Hiroyuki Miura

Tokyo Medical University Hachioji Medical Center

Purpose: Nivolumab, an immune checkpoint inhibitor, exerts anti-tumor effects
against various types of malignant tumor, whereas all usual care should be taken to its
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related adverse events including immune-related adverse events (irAEs). Of these
events, nivolumab-induced pneumonitis, which infrequently develops but sometimes
results in a fatal outcome, requires an early detection and prompt response. The pur-
pose of this study was to understand the pathogenesis of nivolumab-induced pneumo-
nitis, leading to avoiding its onset and increase in severity.

Patients and Methods: The subjects were patients with malignant melanoma (n¼ 2)
and non-small cell lung cancer (NSCLC) (n¼ 2), all of whom developed nivolumab-
induced pneumonitis in Tokyo Medical University Hachioji Medical Center. We retro-
spectively analyzed clinicopathological characteristics of these patients from the medi-
cal records.

Results: The patients with a median age of 64.5 years were all males, and all NSCLCs
consisted of adenocarcinoma histology. The median time from diagnosis to initiation
of nivolumab treatment was 34.5 months, and three patients other than one malignant
melanoma case developed the pneumonitis around two weeks after the first course of
nivolumab treatment. Image findings showed a non-specific interstitial pneumonia
(NSIP) pattern ameliorated by only treatment cessation in one patient with malignant
melanoma and organizing pneumonia (OP) patterns that improved with corticoste-
roids and oxygen inhalation in other three patients. The median survival time from the
initiation of nivolumab treatment was 165 days, and one patient with malignant mela-
noma who developed the pneumonitis 262 days after nivolumab treatment was success-
fully retreated with nivolumab.

Conclusion: Nivolumab had a high incidence of drug-induced pneumonitis, which
consisted mostly of OP patterns highly responsive to corticosteroids. Particular atten-
tion should be paid to an early onset after the initiation of treatment.

O2� 7� 3 Correlation between immune-related adverse events and
efficacy in non-small cell lung cancer treated with nivolumab

Koichi Sato, Hiroaki Akamatsu, Eriko Murakami, Atsushi Hayata, Nahomi Tokudome,
Keiichiro Akamatsu, Yasuhiro Koh, Hiroki Ueda, Masanori Nakanishi, Nobuyuki
Yamamoto

Department of Respiratory Medicine and Medical Oncology, Wakayama Medical
University

Background: Nivolumab was approved as second line treatment of advanced non-
small-cell lung cancer (NSCLC). Patients treated with nivolumab sometimes experi-
ence its unique adverse events, called immune-related Adverse Events (irAEs) and
irAEs could be severe among 10% of patients. It is intriguing that some reports sug-
gested the correlation between irAEs and efficacy in melanoma. Here, we investigated
their correlation in NSCLC patients treated with nivolumab.

Methods: Between Mar 2015 and Oct 2016, 38 advanced NSCLC patients were treated
with nivolumab at our institution. We defined irAEs as interstitial pneumonia, hypo-
thyroidism, hyperthyroidism, hypopituitarism, type I diabetes mellitus, other endo-
crine diseases or autoimmune disorders after administration of nivolumab. We divided
the patients into two groups (irAEs group or no-irAEs group) and evaluated the objec-
tive response rate (ORR), progression-free survival (PFS). Efficacy was followed by
RECIST version 1.1, and toxicity was followed by CTCAE version 4.0.

Results: Of thirty eight patients, median age was 68 (range 31-86), male/female: 28/10,
Squamous/Non-squamous cell carcinoma: 10/28, performance status 0-1/2/3: 26/10/2.
Among overall population, ORR was 18.4%, and median PFS was 127 days. Seven
patients had one or more irAEs (interstitial pneumonia: 4, hypothyroidism: 3, hyper-
thyroidism: 1, hypopituitarism: 1, other endocrine disease (elevated thyroid stimulat-
ing hormone): 1. All irAEs were grade 1 or 2 and no one died. Median time from
nivolumab initiation to onset of irAEs was 42 days (range: 14-213 days). There were
statistically significant differences in ORR and PFS between patients with and without
irAEs (57.1% versus 9.7% (p< 0.01), not reached days versus 59 days (p¼ 0.01),
respectively).

Conclusion: In our study, there was a correlation between irAEs and efficacy in NSCLC
patients treated with nivolumab.

O2� 7� 4 Association between immune-related adverse events and
efficacy of nivolumab in advanced non-small cell lung cancer

Yuko Usui, Hibiki Udagawa, Keisuke Kirita, Shigeki Umemura, Shingo Matsumoto,
Kiyotaka Yoh, Seiji Niho, Koichi Goto

National Cancer Center Hospital East

Background: Cutaneous immune-related adverse events (irAEs) are associated with
improved survival in melanoma patients treated with nivolumab. However, the associ-
ation between irAEs and efficacy of nivolumab in lung cancer patients is unclear.

Methods: Among 93 patients treated with nivolumab for advanced non-squamous
non-small cell lung cancer (non-Sq NSCLC) in our institution between January and
November, 2016, 81 patients who were followed more than eight weeks from the first
dose of nivolumab were eligible for this study. IrAEs that occurred within eight weeks
were defined as early irAEs. We evaluated retrospectively the association between early
irAEs and efficacy of nivolumab in these patients.

Results: Early irAEs were observed in 21 patients (26%). They were skin rash (N¼ 9),
thyroid dysfunctions (N¼ 4), pneumonitis (N¼ 4), type 1 diabetes mellitus (N¼ 1),
diarrhea (N¼ 1), myositis (N¼ 1), and hypophysitis (N¼ 1). There was no specific

baseline characteristic for the patients with early irAEs compared to those without. The
patients with skin rash tended to show longer progression-free survival (PFS) than
those without skin rash (median PFS, 8.0 vs. 4.9 months); however, the difference was
not statistically significant (HR 0.435 [95%CI, 0.105-1.196]; p¼0.14). The objective
response rate was 22% in the patients with skin rash and 21% in those without skin rash
(p¼0.92), and disease control rate was 78% and 48% (p¼0.09). Other early irAEs were
not associated with PFS for patients treated with nivolumab.

Conclusion: These results suggested skin rash that occurred within eight weeks from
the start of nivolumab treatment could be a predictive factor for efficacy of nivolumab
in non-Sq NSCLC patients.

O2� 8� 2 Phase II trial of Panitumumab for patients with KRAS exon2 wild
type mCRC after progression on Cetuximab: HGCSG1101

Ayumu Hosokawa1, Satoshi Yuki2, Kazuaki Harada3, Yasushi Tsuji4, Kazuteru Hatanaka5,
Atsushi Sato6, Yoshimitsu Kobayashi7, Hiroyuki Okuda8, Yuh Sakata9, Yoshito Komatsu3

1Department of Gastroenterology and Hematology, Faculty of medicine, University of
Toyama, 2Department of Gastroenterology and Hepatology, Hokkaido University
Hospital, 3Department of Cancer Center, Hokkaido University Hospital, 4Department of
Medical Oncology, Tonan Hospital, 5Department of Gastroenterology, Hakodate
Municipal Hospital, 6Department of Medical Oncology, Hirosaki University Graduate
School of Medicine, 7Department of Medical Oncology, Kushiro Rosai Hospital,
8Department of Medical Oncology, Keiyukai Sapporo Hospital, 9CEO, Misawa City
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Background: Both panitumumab (Pmab) and cetuximab (Cmab) known as antibody
to EGFR play a key role in treatment with patients for mCRC. The differences between
these drugs have been reported. The affinity for EGFR shows to be higher in Pmab. And
because of different subclass of antibody between Pmab [IgG2] and Cmab [IgG1], it
has been reported that Cmab has Antibody-dependent cellular cytotoxicity (ADCC).
Some retrospective analyses have revealed that the administration of Pmab after Cmab
demonstrate the valuable efficacy, however, the prospective study for Cmab refractory
patients have only been a few reported.

Methods: HGSCG1101 is a multicenter phase II study. Eligibility includes histologically
confirmed KRAS exon2 mCRC, previously received oxaliplatin/irinotecan/fluoropyri-
midine, and previously refractory for Cmab. Patients intravenously received Pmab
6 mg/kg every 14 days. The primary endpoint was 6-month progression-free survival
(PFS) rate (threshold 8%, expected 31%) and the secondary endpoints were safety,
response rate, disease control rate, PFS and overall survival (OS). We estimated that a
target sample size of 28 patients.

Results: Between May 2011 and April 2014, 33 pts were enrolled. Two patients were
ineligible. Patients characteristics were as follows: median age 67 years (range 44-90),
male: female 23:8, PS 0:1:2 17:13:1, best response for Cmab PR:SD:PD 8:15:5. Median
number of Pmab administration was 4. The median relative dose intensity was 1.000.
The main grade 3-4 AE were hypomagnesemia (9.7%) and rash acneiform/pruritus/dry
skin (3.2%). 6-month PFS rate was 3.3%. Response rate was 6.5% and disease control
rate was 35.5%. Median PFS was 1.9 months (95%C.I. 1.8-1.9 months) and median OS
was 7.8 months (95%C.I. 6.7-8.9 months).

Conclusions: 6-month PFS rate as the primary endpoint could not be achieved in this
study. We could not demonstrate the efficacy of Pmab monotherapy for patients in
refractory to treatment with Cmab.

O2� 12� 1 The 10 years achievement of the ambulatory chemotherapy
center in Anjo Kosei hospital

Yuichiro Inagaki1, Yuki Takeuchi1, Hitomi Ohashi1, Kanae Imai1, Tomonori Kato1,
Takashi Seki2, Kiyoshi Hiramatsu2, Junko Arima3, Eiji Yoneyama4, Masashi Sawa1

1Department of Hematology and Oncology, Anjo Kosei Hospital, 2Department of
Surgery, Anjo Kosei Hospital, 3Division of Nursing, Anjo Kosei Hospital, 4Division of
Pharmacology, Anjo Kosei Hospital

Background: The ambulatory chemotherapy center was established in August 2006 in
Anjo Kosei hospital. Not only ambulatory chemotherapy but counseling for the
patients of cancer were performed. The oncologists and nurses, pharmacists cooperate
to manage the center. The security measures and management structure were improved
largely during 10 years to correspond to the great increase of the ambulatory
chemotherapy.

Material and method: We compiled and reported the achievement and improvement
of the ambulatory center for 10 years in Anjo Kosei hospital.

Result: All the chemotherapeutics prescribed in Anjo Kosei hospital are compounded
in the center by the pharmacists. On average 752 cases visited the center in a month in
2016. The number increases from 3700 cases in 2007 to 6700 cases in 2015, it reaches
1.8 times increase in 10 years. All the chemotherapy is planned only based on the regis-
tered protocol through the discussion of the cancer board. The planned protocols are
checked by the attending doctor, and another oncologists and pharmacists in the center
as triple security measures. All the chemotherapeutics are prescribed after authentica-
tion of the patients on the electric chart to avoid the false recognition. The patient
instruction by the pharmacists and confirmation of the adverse reactions by the nurses
in the middle of the chemotherapy. We hold the conference weekly to investigate the
new or severe cases planned chemotherapy, oncologists and nurses, and pharmacists
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