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Project Summary

Title of Project Development of new treatment for lung cancer by clinical trials IV
clinical trial, lung cancer, chemotherapy,
Key Words .
chemoradiotherpy
Project Leader Jin Soo Lee

Associated Company | National Cancer Center

Objectives:

1. Ultimate objective
- Development of new treatment for lung cancer by clinical trials
— Establish of Effective Quality Management system in clinical trials

2. Objective of this year
- Continuance of existing clinical trials and collectionof clinical data according to the c
linical trials.
- Development of new Investigator-Initiated trials.
- Participation of Investigator New Drug Study (Golbal clinical trials.)
- Effeciteve Quality Mangament system in clinical trials

Details and Process of Study

1. Registration and Clnical data collection to the protocol.
— Have been continued subject registration and clinical data collection from Studys.
(NCC—164, 255, 333, 433, 371, 476, 489, 525, 527, 561, 581)

2. Development of new Investigator—Initiated trials.

— we developed the 6 different studies to evaluate efficacy of new drugs and new treatment.

3. Development of new Multi-—national clinical trials (Phase I/II trials)

4. Establish of Effective Quality Management system in clinical trials
— Training: Acquisition ACRP certification (Association of Clinical Research Professional)
Completion CRC professional Course
— Establish monitoring process & system
— Profress Monitoring (NCC—333,371, 581,525,433)
— Audti (QA team): NCC—489, 525, 527, 561, 581
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3. 4723 & L 28

1. Phase II study of weekly paclitaxel and capecitabine in patients with metastatic or
recurrent esophageal squamous cell carcinoma, [BMC Cancer, 2011;11:3685]

Background: This phase II study assessed the response rate and toxicity profile of weekly
paclitaxel and capecitabine in patients with metastatic or recurrent squamous cell carcinoma of
the esophagus (SCCE)

Methods: Patients with histologically confirmed SCCE were treated with paclitaxel 80 mg/m2
intravenously ondays 1 and 8 plus capecitabine 900 mg/m2 orally twice a day on days 1-14.
Treatment cycles were repeated every 3 weeks until disease progression or unacceptable
toxicity.

Results: Between 2006 and 2009, 32 patients were enrolled. Twelve patients were
chemotherapy-naive. Twenty patients had received prior chemotherapy including
platinum-based regimens. Patients received a median of 5 cycles of treatment (range, 1-12).
The response rate was 75% (95%CI; 50.5799.5%) in the first-line and 45% (95%CI,
26.9773.1%) in the second-line. With a median follow—up of 20.7 months, median
progression—free survival was 5.2 months (95% CI, 4.0 to 6.4) for all patients and median
overall survival (OS) was 11.7 months (95% CI, 5.5 to 18.0) for all patients. The median OS
was 14.3 months (95% CI, 10.6 to 18.0) for patients receiving therapy as 1st line and 8.4
months (95% CI, 6.6 to 10.1) for those receiving as 2nd-line therapy. Grade 3/4 neutropenia
was observed in 53.3% of the patients, which was the most common cause of dose reduction.
G3 non-hematologic toxicity included stomatitis (9.4%), asthenia (6.3%), and hand-foot skin
reaction (3.196).

Conclusions: Weekly paclitaxel and capecitabine is a highly active and well-tolerated regimen

in patients withmetastatic or recurrent SCCE in the first-line as well as second-line setting.

2. A phse 2 study of irinotecan, cisplatin and simvastatin for untreated

extensive-disease small cell lung cancer [Cancer, 2011:117(10): 2178-85]

Background: The objective of this study was to investigate the efficacy of simvastatin in
combination with irinotecan and cisplatin in chemotherapy—naive patients with
extensive—disease small-cell lung cancer (ED-SCLC).

Methods: In this phase 2 study, 61 patients received treatment with irinotecan (65 mg/m2)
and cisplatin (30 mg/m2) on Days 1 and 8 every 3 weeks until either death or disease
progression occurred. Patients also received oral simvastatin (40 mg daily) during the course
of chemotherapy. The primary endpoint was 1-year survival. Secondary endpoints included the
response rate (RR), progression—free survival (PFS), and toxicity.

Results: The 1-year survival rate was 39.3%. The median overall survival (OS) was 11
months, and the median PFS was 6.1 months. Overall, the RR was 75%. The most common

grade 3/4 toxicity was neutropenia (67%). Efficacy of the treatment was associated



significantly with smoking status. Compared with never-smokers, ever-smokers had a better
RR (40% vs 78%; P % .01), a longer PFS (2.5 months vs 6.4 months; P 1+ .018), and had a
trend toward an improved OS (9.0 months vs 11.2 months; P # .095). The effect of smoking
on survival was apparent when ever—-smokers were subdivided according to packyears

(PY) of smoking. Ever-smokers who had smoked >65 PY had a significantly longer OS
compared with eversmokers who had smoked 65 PY or never-smokers (20.6 months vs 10.6
months vs 9.0 months, respectively; logrank P 1 0.032). In multivariate analysis, PY >65 was
predictive of longer survival (hazard ratio, 0.280; 95% confidence interval, 0.113-0.694).
Conclusions: The current results indicated that simvastatin in combination with irinotecan
and cisplatin did not improve the survival of patients with ED-SCLC. Although the subgroup
analysis by smoking status was exploratory, the addition of simvastatin to irinotecan and

cisplatin may improve the outcome of heavy smokers with ED-SCLC.

3. A randomized phse II study of gefitinib plus simvastatin versus gefitinib alone in
previously treated patients with advanced non-small cell lung cancer [Clinical Cancer
Research, 2011:17:1553-60]

Purpose: To evaluate the efficacy and safety of gefitinib plus simvastatin (GS) versus
gefitinib alone (G)in previously treated patients with advanced non - —small cell lung cancer
(NSCLO).

Experimental Design: Between May 2006 and September 2008, 106 patients (51% men, 75%
adenocarcinoma, 50% never smoker) were randomly assigned to G alone (250 mg/d, n %+ 54) or
GS (250 and 40 mg/d, respectively, n 4 52). One cycle was 4 weeks of treatment. Therapy
was continued until disease progression or intolerable toxicity was observed. The primary
endpoint was response rate (RR). Secondary endpoints included toxicity, progression—free
survival (PFS), and overall survival (OS).

Results: The RR was 38.5% (95% CI, 25.3 - -51.7) for GS and 31.5% (95% CI, 19.1 - -43.9)
for G. The median PFS was 3.3 months [M] (95% CI, 1.4 - -5.2M) for GS and 1.9M (95% CI,
1.0 - -2.8M) for G. The median OS was 13.6M (95% CI, 7.1 - -20.1M) for GS and 12.0M (95%
Cl, 7.8 - -16.2M) for G. In exploratory subgroup analysis, GS showed higher RR (40% vs. 095,
P £ 0.043) and longer PFS (3.6M vs. 1.7M, P % 0.027) compared with G alone in patients with
wild-type epidermal growth factor receptor (EGFR) nonadenocarcinomas. Adverse events in
both arms were generally mild and mainly consisted of skin rashes.

Conclusions: Although no superiority of GS to G was demonstrated in this unselected
NSCLC

population, GS showed higher RR and longer PFS compared with G alone in patients with
wild-type EGFR nonadenocarcinomas. Simvastatin may improve the efficacy of gefitinib in

that subgroup of gefitinib-resistant NSCLC patients.

4. A genome-wide association study for irinotecan-related severe toxicities in patients

with advanced non-small cell lung cancer [The Pharmacogenoics Journal, 2013;13(5):



417-22]

The identification of patients who are at high risk for irinotecan-related severe diarrhea and
neutropenia is clinically important.

We conducted the first genome-wide association study (GWAS) to search for novel
susceptibility genes for irinotecan-related severe toxicities, such as diarrhea and neutropenia,
in non-small-cell lung cancer (NSCLC) patients treated with irinotecan chemotherapy. The
GWAS putatively identified 49 single-nucleotide polymorphisms (SNPs) associated with grade
3 diarrhea (G3D) and 32 SNPs associated with grade 4 neutropenia (G4N). In the replication
series, the SNPs rs1517114 (C8orf34), rs1661167 (FLJ41856) and rs2745761 (PLCB1) were
confirmed as being associated with G3D, whereas rs11128347 (PDZRN3) and rs11979430 and
rs7779029 (SEMAC3) were confirmed as being associated with G4N. The final imputation
analysis of our GWAS and replication study showed significant overlaps of association signals
within these novel variants. This GWAS screen, along with subsequent validation and

imputation analysis, identified novel SNPs associated with irinotecan-related severe toxicities.

5. First-SIGNAL: First-line Single-agent Iressa versus Gemcitabine and cisplatin trial
in Never—-smoker with Adenocarcinoma of the Lung. [Journal of Clinical Oncology,
2012; 30(10):1122-8]

Purpose: Gefitinib has shown high response rate and improved progression—free survival
(PFS) in neversmokers with lung adenocarcinoma (NSLAs). We compared efficacy of gefitinib
with gemcitabine and cisplatin (GP) chemotherapy in this group of patients as first-line
therapy.

Patients and Methods: In this randomized phase III trial, a total of 313 Korean
never—-smokers with stage IIIB or IV lung adenocarcinoma, Eastern Cooperative Oncology
Group performance status 0 to 2, and adequate organ function were randomly assigned to
receive either gefitinib (250 mg daily) or GP chemotherapy (gemcitabine 1,250 mg/m2 on days
1 and &; cisplatin 80 mg/m2 on day 1 every 3 weeks, for up to nine courses). The primary
objective was to demonstrate better overall survival (OS) for gefitinib compared with GP in
chemotherapy—naive NSLAs.

Results: Three hundred nine patients were analyzed per protocol (gefitinib arm, n 159; GP
arm, n 150). Gefitinib did not show better OS compared with GP (hazard ratio [HR], 0.932;
95% CI, 0.716 to 1.213; P .604; median OS, 22.3 v 22.9 months, respectively). The 1-year PFS
rates were 16.7% with gefitinib and 2.8% with GP (HR, 1.198; 95% CI, 0.944 to 1.520).
Response rates were 55% with gefitinib and 46% with GP (2 .101). Myelosuppression, renal
insufficiency, and fatigue were more common in the GP arm, but skin toxicities and liver
dysfunction were more common in the gefitinib arm. Two patients (1.3%) in the gefitinib arm
developed interstitial lung disease and died.

Conclusion: Gefitinib failed to demonstrate superior OS compared with GP as first-line



therapy for NSLAs.

6. A randomized phase II study of irinotecan plus cisplatin versus irinotecan plus
cacpecitabine with or without isosorbide-5-mononitrate in advanced non-small cell
lung cancer [Annals of Oncology, 2012; 23(1): 2925-30]

Background: We investigated the efficacy of irinotecan/cisplatin (IP) versus
irinotecan/capecitabine (IX) with or without isosorbide-5-mononitrate (ISMN) in chemo—-naive
advanced non-small-cell lung cancer.

Patients and methods: Initially, 74 patients were randomly assigned to either IP or IX. Given
the potential benefits of ISMN on chemotherapy, the protocol was amended during the study.
Subsequently, 72 patients were randomly assigned to either IP + ISMN or IX + ISMN.
Patients were treated with predefined second-line therapies (docetaxel/capecitabine for IP or IP
+ ISMN, docetaxel/cisplatin for IX or IX + ISMN) when disease progressed.

Results: A total of 146 received treatment. Response rate (RR), median progression—free
survival (PFS) and overall survival (OS) were 49%, 5.5 months, 14.5 months in IP; 33%, 3.3
months, 13.0 months in IP + ISMN; 30%, 4.3 months, 16.1 months in IX; and 25%, 3.4
months, 13.6 months in IX + ISMN, respectively. While IP arm showed a trend toward higher
RR and longer PFS than IX arm, IX arm showed a trend toward longer OS than IP arm. No
significant differences were observed between IP + ISMN and IX + ISMN.

Conclusion: IP showed better RR and PFS but no OS benefit when compared with IX. The

addition of ISMN to IP or IX chemotherapy did not seem to improve the treatment outcome.

7. A phase II study of sunitinib in patients with relapsed or refractory small cell lung
cancer [Lung Cancer, 2012; 79(2): 137-42]

Purpose: This study was conducted to evaluate the efficacy and safety of sunitinib in patients
with relapsed or refractory small cell lung cancer (SCLC).

Patients and methods: Eligibility included histologic or cytologic diagnosis of SCLC, ECOG
PS of 0 - .2, cancer progression following one or two prior chemotherapy or
chemo-radiotherapy (CRT) and adequate organ functions. Treatment regimen consisted of a
6-week cycle of sunitinib given as 50 mg p.o. daily for 4 weeks followed by 2 weeks off.
The primary end point was objective response rate (ORR).

Results: From March 2008 to October 2010, 25 patients were enrolled and 24 received
treatment. The median age was 64.5 years; 22 patients (92%) were male. Eight patients (33%)
displayed sensitive relapse. Seven patients (29%) received CRT and fifteen patients (63%) had
received one prior chemotherapy. A median of 1 cycle (range 1 - .4) of sunitinib was
administered, and 23 patients were evaluable for response. Two patients displayed partial
response, and seven patients presented stable disease with a ORR of 9% (95% CI, 1 - .28%).

The median progression—free (PFS) and overall survivals were 1.4 months (95% CI, 1.1 -.1.7)



and 5.6 months (95% CI, 3.5-.7.7), respectively. The common grade 3 or 4 toxicities included
thrombocytopenia (63%), asthenia (29%) and neutropenia (25%).

Conclusions: Although tumor response was noted in 2 patients, the median PFS was short
and most patients were unable to tolerate the treatment. At the current dose schedule,

sunitinib does not appear to warrant further evaluation.

8. Impact of EGFR tyrosine kinase inhibitors versus chemotherpay on the development
of leptomeningeal metastasis in nerves smokers with advanced adenocarcinoma of
lung. [Journal of Neuro-Oncology, 2013; 115(1): 95-101]

This study investigated whether epidermal growth factor receptor tyrosine kinase inhibitors
(EGFRTKI) increase the development of leptomeningeal metastasis (LM) compared with
standard chemotherapy in EGFR mutation-enriched non- small cell lung cancer. The incidence
of LM was longitudinally assessed in never smokers with advanced adenocarcinoma of the
lung enrolled in a phase III randomized controlled study that compared gefitinib with
gemcitabine plus cisplatin (GP) as first-line therapy (The First-SIGNAL study). Among 203
patients who were enrolled at the National Cancer Center Hospital (Goyang, Republic of
Korea), LM occurred in 32 (15.8 %) with a minimum follow—up time of 55.1 months. The 1-,
2-,and 3-year actuarial incidence rates of LM were 5.3, 10.6,and 24.6 %, respectively. During
first-line treatment, LM occurred in 2 patients (2.0 %) treated with gefitinib and in 3 patients
(3.2 %) treated with GP. There was no difference in the incidence of LM during first-line
treatment between the two groups (P = 0934). The incidence of LM was significantly
increased during second-line EGFR-TKI treatment compared with first-line EGFR-TKI
treatment (P = 0.041). During the disease course, the cumulative incidence of LM was not
significantly different between the two treatment groups (P = 0.514). The median time to LM
was 214 and 24.0 months in the gefitinib and GP groups, respectively (P = 0.895). Similar
trends were observed in the subset analysis with 23 EGFR-mutant patients. In conclusion, LM
predominantly occurred in the late phase of disease in this population. EGFR-TKIs did not

affect the incidence or timing of LM development.
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