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287. Biomarkers and other new methods for
lung cancer

P2783

An evaluation of the potential for inhaled xenobiotics to develop cancer in the
lung using a 3D in vitro model of the human epithelial airway-wall

Martin Clift!, Daniel Studer?, Peter Wick?, Thomas Geiser!, Peter Gehr?,

Roel Schins*, Barbara Rothen-Rutishauser'. ! Department of Clinical Research,
Division of Pneumology, Inselspital University Hospital, University of Bern,
Bern, Switzerland; 2 Institute of Anatomy, University of Bern, Bern, Switzerland;
3EMPA, Swiss Federal Laboratories for Material Testing and Research,
Materials-Biology Interactions Laboratory, EMPA, Swiss Federal Laboratories
for Material Testing and Research, Materials-Biology Interactions Laboratory, St.
Gallen, Switzerla; *IUF-Leibniz Research Institute for Environmental Medicine,
Duesseldorf, Germany

Nano-objects (NOs) produced by combustion processes, such as the content con-
tained within diesel exhaust particles (DEPs), can potentiate cell mutagenesis
leading to lung cancer. Little is understood however, regarding the potential for
engineered NOs to cause genotoxicity. The aim of this project was to use an in vitro
human epithelial airway-model (epithelial cell layer (16HBE140- cells) with hu-
man monocyte derived macrophages (apical layer) and dendritic cells (basolateral
layer)), with different toxicological endpoints involved in NO-induced genotoxic-
ity. Single- and multi-walled carbon nanotubes (SWCNTs/MWCNTs), as well as
crocidolite asbestos fibres (CAFs) and DEPs caused no significant (p>0.05) cyto-
toxicity (lactate dehydrogenase release) up to 0.04mg/ml after 24hrs. Significant
increases (p<0.05) in both IL-8 and TNF-a levels at 0.005-0.04mg/ml over 24hrs
were observed in both the apical and basolateral layers for all NOs. The NO-cell
interaction (electron tomography) was only observed with macrophages and not
with epithelial or dendritic cells. Initial analysis shows no changes in cell prolifer-
ation (BrdU assay) however, increased DNA damage (comet assay), possibly via
an oxidant-related mechanism, in 16HBE140- cells compared to control levels for
each NO. Investigation of oxidative stress, mutagenicity and cell death endpoints
are ongoing. Initial observations suggest that SWCNTs and MWCNTSs may elicit
genotoxicity similar to that of CAFs and DEPs via an inflammogenic/oxidant
driven mechanism in vitro.

We acknowledge the support of the European Respiratory Society, Fellowship
LTRF-MC1572-2010 to Dr. MJD CLIFT.

P2784

Nitrosoglutathione reductase inhibition in the airway epithelium may
contribute to lung cancer risk

Nadzeya Marozkina, David Jones, Sean Yemen, Benjamin Gaston. Pediatrics,
University of Virginia School of Medicine, Charlottesville, VA, United States

Background: S-Nitrosoglutathione (GSNO) is an endogenous bronchodilator.
GSNO reductase (GSNOR) depletes airway GSNO; inhibitors are in development
for asthma. However, GSNO can be tumorigenic by activating wild-type (wt) Ras
though S-nitrosylation. We studied whether decreased GSNO reductase promotes
wt Ras S-nitrosylation and activation in the lung.

Methods: Lung non-small cell cancer lines (H157; Calu-1; H226;Calu-3; H1650;
A549) were studied. Ras S-Nitrosylation was studied by biotin substitution and
immunoblot. Active GTP-Ras was assayed in a Raf-1RBD-binding ELISA. Certain
cells were exposed to 1) 30 ppm NO in a sealed incubator; or 2) S-nitrosocysteine
(CSNO, 10 pM), GSH (2mM) and NADH (300 uM) with or without the GSNO
reductase inhibitor, C3 (100 LM; 10 min; from P. Sanghani). GSNO reductase -
(from J.S. Stamler) were compared with C57Black6 mice with and without
intratracheal ethyl nitrite (EtONO, 10 uM).

Results: Wt Ras S-nitrosylation was increased relative to expression in cancer cell
lines, though expression of was low. NO exposure for 5d, but not 2d, increased
Ras S-nitrosylation relative to expression in vitro. S-Nitrosylation of Ras relative
to total Ras expression was increased in the lungs of GSNO reductase - mice; and
was increased in wt mice by EtONO. CSNO increased Ras activity. In the H1650
cells, this increase was partially augmented by the C3, though baseline expression
and activity of GSNO reductase were low.

Conclusions: Though loss of GSNO reductase function may benefit asthma, it
prevents wt Ras denitrosylation and inactivation. This effect is associated with
tumorigenesis and may not be a good strategy for asthma treatment, particularly
in smokers.

P2785

COPD as an independent risk factor for lung cancer in patients with
bronchial squamous dysplasia

Alaa Mohamed', Kiyoshi Shibuya?, Ichiro Yoshino?, Tarek Mahfouz',

Aliae Abdrabou', Maha Elkholyl. ! Chest Medicine, Assuit University, Assuit,
Egypt; >Thoracic Surgery, Chiba University, Chiba, Chiba, Japan

Background: We evaluated airflow obstruction as a possible independent risk
factor for lung cancer (LC) in patients with bronchial squamous dysplasia (SD).

Methods: A total of 114 patients (111 men and 3 women) with at least 1 bronchial
SD, at least 1 follow-up evaluation and normal baseline chest computed tomogra-
phy (CT) were evaluated; 58 (51%) were COPD and 56 (49%) were non-COPD
patients. Median age was 68 years (range,44—84 yr) and median follow-up duration
was 21 months (range,4-98 months). Follow-up included periodic white light and
autofluorescence bronchoscopy and chest CT. Expression of iNOS (inducible nitric
oxide synthase) and EGFR (epidermal growth factor receptor) in bronchial epithe-
lium biopsy specimens was evaluated by immunohistochemistry (IHC). Diagnosis
of carcinoma in situ (CIS) and/or LC were follow-up endpoints.

Results: Expression of iNOS and EGFR was closely related to patient COPD
status (p=0.007 and p=0.018, respectively). COPD patients were more likely to
have baseline high grade dysplasia (p=0.017), multiple dysplasias (p=0.045) and
to develop a new dysplasia during follow-up (p=0.003). Progression to CIS or
LC occurred more frequently in patients with COPD (p=0.012), positive EGFR
(p=0.019), positive iNOS (p<0.001) and baseline high grade SD (p=0.035). Mul-
tivariate analysis showed that risk for progression was closely related to airflow
obstruction (RR=0.959; 95% CI=0.923-0.997; p=0.044) and iNOS expression
(RR=10.521; 95% CI=2.75-40.3; p=0.001).

Conclusion: In patients with bronchial SD, COPD is closely related to risk of
progression to CIS or LC. This study supports the hypothesis that inflammation
and oxidative stress promote lung carcinogenesis.

P2786

Role of systemic and bronchial oxidative stress and inflammation in lung
cancer predisposition in patients with COPD

Clara Fermoselle!, Victor Curull!, Albert Sanchez-Font', Lara Pijuan?,
Joaquim Gea', Esther Barreiro!. ! Pulmonology Dept-URMAR, IMIM-H.Mar,
CIBERES, UPF, UAB, PRBB, Barcelona, Spain; ZPathology Dpt, H. Mar, UAB,
Barcelona, Spain

Chronic airway inflammation such as that observed in COPD patients is a relevant
contributor to lung cancer. Increased inflammation and oxidative stress levels have
been shown in lung cancer lesions compared to non-tumor parenchyma.
Objectives: Levels of inflammation, redox balance, and angiogenesis were deter-
mined in the airways and blood of out-patients with lung cancer with and without
COPD.

Methods: Oxidative stress, inflammation, angiogenesis, and growth factor levels
were quantified (immunoblotting, ELISA, activity assays, and chemiluminescence)
in the airways (bronchoscopy) and blood of: 1) patients with COPD and lung cancer
(n=39), 2) patients with lung cancer without COPD (n=14), 3) patients with COPD
without lung cancer (n=9), and 4) healthy subjects with no lung disease (n=12).
Results: In patients with COPD and lung cancer, blood superoxide anion, systemic
oxidized DNA and proteins, and bronchial protein oxidation were increased com-
pared to healthy controls. In patients with lung cancer, only protein oxidation was
greater in their bronchi than in healthy controls. Antioxidant enzyme activity did
not differ among groups in either blood or bronchi. TNF-alpha, interferon-gamma,
and VEGF levels were higher in the blood and bronchi of patients with COPD and
lung cancer and lung cancer only than in healthy controls.

Conclusions: While COPD induces an increase in systemic and bronchial oxida-
tive stress in patients with associated lung cancer, the latter condition is related to
greater content of proinflammatory cytokines and angiogenic factors in both blood
and bronchi of the patients.

Funded by: SEPAR 2007, SOCAP 2007, MTV3-07-1010, 2009-SGR-393, &
CIBERES.

P2787

Detection of patients with lung cancer out of a risk group by breath sample
presentation to sniffer dogs

Rainer Ehmann', Enole Boedeker?, Uwe Friedrich?, Jutta Sagert?,

Thorsten Walles?, Godehard Friedel?. ! Ambulante Pneumologie, Medical
Practice for Resp. Medicine, Stuttgart, Germany; > Dept. of Thoracic Surgery,
Klinik Schillerhéhe, Gerlingen, Germany; 3 Pet Obedience School, Team Canin,
Loffingen, Germany

Objective: Prognosis of patients with lung cancer (LC) largely depends on early
diagnosis. Previous studies reported successful detection of LC in exhaled breath
samples using sniffer dogs. However, questions remain concerning the discrimi-
nation potential of these approaches regarding LC and chronic inflammatory lung
conditions, such as COPD.

Methods: In a prospective study we tested exhaled breath samples of patients with
LC (group A), patients with COPD (group B) and healthy individuals (group C).
Four sniffer dogs were trained to identify LC in human exhaled breath samples
with each breath sample used only once. For analysing the diagnostic accuracy of
LC detection, each dog performed the following tests in a standardized fashion: I)
group A (n=10) vs group C (n=40), II) group A (n=5) vs group B+C (n=20), III)
group A (n=10) vs group B (n=40).

Results: Sensitivity and specificity were in test I) LC vs healthy individuals 50%
and 88% resp., in test II) LC vs mixed collective of COPD patients and healthy
individuals 95% and 95% resp., and in test IITI) LC vs COPD 80% and 95% resp.
Overall test sensitivity was 90% (CI 0,78-0,97), specificity 72% (CI 0,51-0,88),
PPV 86% (CI 0,74-0,94) and NPV 78% (CI 0,56-0,93), inter-rater variability
k=0,436 given the experimental conditions. Tests were analyzed for confounders
(study population, smoking habits, nutrition, medication).
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Conclusions: Exhaled breath analysis is a promising approach towards future
non-invasive LC screening methods. By using sniffer dogs as a “detection device”,
our results set a benchmark for the identification of LC in exhaled breath samples
and the discrimination of LC and COPD.

P2788

A new possibility of process monitoring in lung cancer: Volatile organic
compounds detected with ion mobility spectrometry to follow the success of
the therapeutic process

Julia Isabella Kurth!, Kaid Darwiche', Jorg Ingo Baumbach?, Lutz Freitag'.

! Pneumology, Ruhrlandklinik, University Hospital Essen, Essen, Germany;
2Microfluidies and Clinical Diagnostics, KIST Europe, Saarbruecken, Germany

Introduction: Lung cancer is mostly detected when it is already too late for
surgery. But even when tumours can still be operated, there has not been a simple,
convenient way of observing any follow-up parameters such as PSA in prostate
cancer. With the non-invasive analysis of Volatile Organic Compounds (VOCs) in
exhaled breath using ion mobility spectrometry (IMS) we get the chance to step
up in this development.

Objectives: To develop a non-invasive technique of analysing new tumour markers
in order to find a follow up biomarker for an improved monitoring of the treatment
of lung cancer patients.

Methods: Exhaled breath from 33 lung cancer patients was collected and anal-
ysed with an IMS device before and after lung surgery. The patients were split
into groups according to the tumour histology. Additional conditions such as
COPD, medication and former radiation or chemotherapy were also taken into
consideration. Furthermore, the results were statistically analysed.

Results: There were several peaks which showed differences between the pre- and
post-surgery groups (such as “EV” normU: 0,062 in squamous cell carcinoma).
Further results will be presented in box plots.

Conclusion: As the results show differences between the peaks before and after
surgery, the analysis of VOCs in exhaled air might be a new non-invasive possibility
of monitoring the process of lung cancer therapy.

In future research it would be interesting to carry out further investigations on
long-term patient observations after defined time intervals.

P2789

P2790

Volatile organic compounds in lung cancer patients before and after tumour
resection

Kaid Darwiche', Isabella Kurth!, Joerg Ingo Baumbach?, Urte Sommerwerck?,
Helmut Teschler?, Lutz Freitag!. ! Department of Interventional Pneumology,
Ruhrlandklinik-University of Essen, Essen, Germany; > Department of
Microfluidics & Clinical Diagnostics, KIST Europe, Saarbruecken, Germany;
3Department of Pneumology, Ruhrlandklinik-University of Essen, Essen,
Germany

Introduction: Ion mobility spectrometry (IMS) is a promising tool in the de-
tection of volatile organic compounds (VOC) even in small amounts. Whether
it can contribute to the diagnosis of non-small-cell cancers (NSCLC) has not
been adequately evaluated. Breath analysis with IMS is based on the assessment
of multiple volatile organic compound (VOC) peaks considered specific for the
disease.

Objectives: We studied bronchoscopically obtained VOCs in exhaled breath with
an ion mobility spectrometer coupled to a multi capillary column (MCC/IMS) in
patients with NSCLC before and after tumour resection in order to find tumour
specific VOCs.

Methods: In 8 patients with histologically proven NSCLC, gas samples were
aspirated out of the lungs during the diagnostic bronchoscopy and after tumour
resection. Gas samples were aspirated via a Teflon tube introduced in the working
channel of the bronchoscope and assessed using IMS.

Results: We found 228 common peaks in the measured data. 17 of them were
significantly different before and after surgery. 11 peaks could be found with a
lower value after tumour resection whereas 6 had a higher value.

Conclusion: While in a former study (Poli D et al. Acta Biomed 2008; 79; Suppl 1:
64-72) using solid-phase micro-extraction no changes after lung cancer resection
could have been found, IMS revealed a change in the composition of exhaled
breath after surgery in our work. Therefore some VOC levels may have been
influenced by the tumour and these VOCs can be detected by MCC/IMS.

P2791

New contributions in the determination of volatile organic compounds (VOC)
in lung cancer (LC)

Javier Jarefio!, M* Angeles Mufioz', Gema Rodriguez?, Concepcién Civera®,
Antonio Aguilar®, José Angel Maldonado', Belén Carrillo!, Carlos Gutiérrez',
Maria Vicenta Garcfa!, Beatriz Morales2, José Luis Alvarez-Sala2, Luis Callol!.
! Respiratory, Hospital Central de la Defensa Gomez Ulla, Madrid, Spain;
ZRespimtory, Hospital Clinico San Carlos, Madrid, Spain; 3 Facultad de
Farmacia, Universidad Complutense de Madrid, Madrid, Spain; 4Facultad de
Farmacia, Universidad San Pablo CEU, Boadilla del Monte, Madrid, Spain

Introduction: Determination of VOC present in exhaled breath (EB) may be
useful as a noninvasive diagnostic technique in LC.

Objective: To analyze the presence of VOC in the EB in two groups of subject:
LC Group and Control Group.

Methods: Descriptive, observational study. LC Group: 29 patients with LC. Con-
trol Group: 40 healthy volunteers. (All accepted Informed consent). Breath samples
were collected at lung residual functional capacity, with simultaneous sampling
of ambient air using BioVOC devices. Analytical technique: Thermal desorption
(Markes Int.)-gas chromatography (7890A)-mass spectrometry (5975C-Agilent
Tech). VOC analyzed, see table 2. Compounds identified by means of reten-
tion time + mass spectrum. Chromatographic column: DB1: 30mx0.25mmx1um

(Agilent Tech).
Results:
Table 1. Characteristics of study subjects. Table 2.V za (voc) breat!
ControlGroup|  LCGroup | [ Control Grous | Lung Concer Grove| B
(n=40) (n=29) s
CARBONYL COMPOUNDS.
M: 51(87) Mi72(9.2) 2butancne H15%) 11(37.9%) | 0029
Age Py 12.5%) “207% 003
RSOGO Fi57(85) Heptaas! 12.5%) 7(28.1%) | 0008
M:20(S0%) | M22(758%) Octanal #22.5%) 827.6%) 0628
Gendre (M -
e Fi20(50%) | F:7(242%) Nonana! 717.5%) 27(93.1%) | <0001
ORGANIC ACIDS
Smokers F1(25%) F1(3:5%) Propencic Acd|  17(42.5%) 2309.3%) | 0002
M3(7.5%) M:9 (31.0%) Octancic Ackd. 12,59 72| 0752
Nonsnoic Acid 12(30%) 19(63.5%) | 0,003

Non-smokers F: 13 (325" F:3 (10,3
Tabaco — (25%) (03%) | T omocanmons

M 7(17.5%) | M:i0(0.0%) woprene|  37(92.5%) 29(100%) | 0258
e o Pentene, 2methl 32.3%) e9%) | oses
Exsmokers  F: 7 (17,5%) F:3(10,3%) oo m‘*:‘ «10%) o0% | 0355
M:9(225%) | M:13(449%) Hexane 12(30%) 16(552%) 0036
SCC TG5%) Hexane, 2methyl “as%) 69w | 0433
Hystologic Hexame, Smethyl 1025%) 6207% | 0675
NscLC 28(96.5%) Heptane 4(10%) 310.3%) 1
m TG5%) Octane 4(20%) 103%) 3
Noasme 615w 1A% | 0325
5 1(35%) Pecia 26(65%) 19(65.5%) | 0964
HA Tridecane s(12.5%) 307.3% | 0732
Tewsdecane 14(35%) 19(655% | 0012
nee b 3 Pesindecans 24s%) 26.9% 1
A 135%) AROMATIC COMPOUNDS.
s 5(17.2%) o B v oo BB
Toluane | INDTIN) 29(100%) 1
v 21(724%) Scas 18085%) 12642.4%) 0765
CoPD 26 (69.7%) Phenol 38(95%) 29(100%) | 0,506
38(95%) 27(93.1%) 3

Conclussions: 1.The presence of VOC (2butanone, Hexanal, Heptanal, Nonanal,
Propanoic Acid, nonanoic Acid, Hexane and Tetradecane) exhibits significative
differences between groups. 2. Quantification of VOC is extremely difficult be-
cause of the great amount of interfering compounds and the low concentrations
found. 3.Clinical application of VOC as a noninvasive diagnostic technique in LC
is not possible yet due to lack of standardization of methodology.

Acknowledge to Javier Martin from Agilent Tech. for his collaboration.

This work has been financed by FIS PI07/1116; Neumomadrid 2008 and SEPAR
2010.

P2792

Discriminating NSCLC from COPD using patterns derived from an
electronic nose

Christian Molik-Oeser!, S. Tahanovich', O. Schroeder?, S. Hammerschmidt!,
R. Genzel', M. Syhre!, H. Wirtz'. ' Dept. of Respiratory Medicine,
Universitdtsklinikum Leipzig AR, Leipzig, Germany; >Software Development,
Pattern Expert, Borsdorf, Germany

Introduction: Lung carcinoma is a leading cause of death. Early detection of
the disease will improve the survival rate. An easy, inexpensive method for early
detection or even screening at the practitioners office is lacking. Electronic noses
use arrays of chemosensors for patterns describing individual breath. This abstract
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describes a proof of principle study for discriminating NSCLC from COPD using
an electronic nose.

Methods: 66 newly diagnosed (nd) NSCLC patients in the lung cancer group were
compared to 73 COPD patients using a Cyranose 320 (Smith Detection) electronic
nose. Gas samples were taken immediately after exhalation and raw files were
transferred to a self developed pattern recognition software (DiagNose) to learn a
common pattern for each ndNSCLC and COPD and then group each file.DiagNose
software empoys neuronal network principles for pattern recognition.

Results: Pattern analysis of all files correctly identified 62 of the 73 samples as
COPD and 59 of the 66 samples as Carcinoma patients (sensitivity 84%; specificity
89%).

Diskussion Patterns derived from breath analysis of NSCLC and COPD patients
analyzed with a special software based on neuronal network techniques were able
to correctly discriminate between cancer and COPD patients in the great major-
ity of cases. Sensitivity and Specificity were both high. Further improvements
with even more sophisticated algorithms may further improve these results. Our
study demonstrates the potential of pattern recognition for early detection of lung
carcinoma in a populationat risk.

P2793

Neutrophil elastase levels is higher in patients with lung cancer than chronic
obstructive pulmonary disease

Neringa Vaguliene!, Simona Lavinskiene?, Marius Zemaitis ',

Skaidrius Miliauskas', Raimundas Sakalauskas'. ! Department of Pulmonology
and Immunology, Lithuanian University of Health Sciences, Kaunas, Lithuania;
2 Laborotory of Pulmonology, Institute for Biomedical Research, Lithuanian
University of Health Sciences, Kaunas, Lithuania

Neutrophil elastase (NE) is a specific serine proteinase and it is a modulator of
inflammation. Systemic and pulmonary inflammation has been associated with
both non-small cell lung cancer (NSCLC) and chronic obstructive pulmonary
disease (COPD). Still, an exact role of NE in pathogenesis of NSCLC, COPD and
in coexistence of both diseases is unknown. The aim of the study was to evaluate
NE levels in NSCLC with and without COPD.

Methods: Serum and BAL fluid (BALF) levels of NE were measured by enzyme-
linked immunosorbent assay (ELISA) in 28 patients with NSCLC, 20 patients with
moderate COPD, 25 patients with NSCLC and moderate COPD (NSCLC/COPD)
and 10 healthy non-smoking individuals (HI). Periferial blood and BALF were
collected from each patient before any treatment.

Results: Serum NE levels were significantly higher in groups with NSCLC:
NSCLC, NSCLC/COPD, compared to COPD or HI (620.6+77.5 ng/mL and
609.8452.7 ng/mL vs 409.2461.6 ng/mL and 243+23.9 ng/mL, p<0.05). BALF
NE levels were lover than serum NE levels but significantly highter NE levels was
found in groups with NSCLC: NSCLC (1.47-fold), NSCLC/COPD (1.53-fold)
compared to COPD (1.21-fold, p<0.05) or HI (basal level). Serum NE levels were
correlated with the clinicalopathological status of patients with NSCLC.
Conclusions: Our data suggest a higher levels of NE both in NSCLC and
NSCLC/COPD than in COPD or HI.

P2794

The eosinophilic infiltration of lung cancer tissue and its relationship with the
expression of IL-5

Xiang Han, Bei He. Respiratory Department, Peking University Third Hospital,
Beijing, China

Objective: Some studies showed that high eosinophilic infiltration in lung cancer
tissues was associated an improved prognosis. And the other studies showed the
high expressed of IL-5 in lung cancer cells. IL-5 has emerged as a main controlling
cytokine for eosinophil production, activation, and recruitment. However, there
was little data associating IL-5 production with eosinophilia in lung cancer. We
studied the eosinophilic infiltration and the expression of IL-5 in tissue specimens
from lung cancer patients and analyzed the correlation between the eosinophilic
infiltration and IL-5 expression of lung cancer tissue.

Methods: Eosinophilic infiltration was detected by Chromotrope-2R staining and
IL-5 was detected by immunohistochemistry in 45 lung cancer tissues and 36
corresponding normal lung tissues.

Results: There were high tissue eosinophilic infiltrations in 17 of 45 (37.78%)
cases. In the high eosinophilic infiltration cases, the counting of eosinophil in
tumor tissue was significantly higher than that in corresponding normal tissues
(P<0.05). In NSCLC, the rate of high tissue eosinophilic infiltration cases was
significantly higher than that of SCLC (P<0.05). IL-5 was high expressed in all 45
cases and low expressed in corresponding normal tissues. Eosinophilic infiltration
was not correlated with the expression of IL-5 in tumor cells (r=0.026, P>0.05).

Conclusion: There were high eosinophilic infiltrations of tumor tissues in some
cases of lung cancer. Compared with SCLC, the rate of high tissue eosinophilic
infiltration cases of NSCLC was significantly increased. There was no relationship
between the eosinophilic infiltration and the expression of IL-5 in lung cancer
tissue.

P2795

Association of genetic polymorphi of matrix metalloprotei
to the susceptibility of non-small cell lung cancer

Yao-Ling Lee!, Wer-Erh Cheng?, Shuo-Chueh Chen?, Chuen-Ming Shih?,

Wei Chen?. ! School of Medical Laboratory and Biotechnology, Chung Shan
Medical University, Taichung, Taiwan; > Division of Pulmonary and Critical Care
Medicine, Department of Internal Medicine, China Medical University Hospital,
Taichung, Taiwan; > Division of Pulmonary and Critical Care Medicine,
Department of Internal Medicine, Chia-Yi Christian Hospital, Chia-Yi, Taiwan

(MMP)14

Background: Matrix metalloproteinase (MMP)14 is a cell surface proteinase that
displays a broad spectrum of activity against extracellular matrix components and
promotes the invasion/metastasis of cells. MMP14 is overexpressed in NSCLC, and
the level is correlated with poor survival. We investigate the MMP14-165, +7096
and +8153 genetic polymorphisms for their role in the susceptibility to NSCLC.
Methods: Through a case-control study design, genomic DNA samples isolated
from peripheral lymphocytes of 267 NSCLC patients and 328 controls, who were
age and sex-matched and recruited from the health check-up unit, were subjected
to polymorphism analysis with PCR-RFLP technique.

Results: The distribution of the genotype frequencies of MMP14 -165 (G/T),
MMP14 +7096 (T/C) and MMP14 +8153 (G/A) were significantly different be-
tween the lung cancer patients and the healthy controls. Logistic regression analysis
revealed that higher odds ratios (ORs) for lung cancer were seen for individuals
with MMP14 -165 T/T genotype against GG/GT genotypes (an OR of 1.84, 95%
CI 1.22-2.77, p=0.005), MMP14 +7096 CC genotype against TT/TC genotypes
(an OR of 1.79, 95% CI 1.19-2.70, p=0.005), and MMP14 +8153 GA genotype
against GG genotypes (an OR of 2.07, 95% CI 1.36-3.14, p=0.001).

A)

M QT GG GG X

215 bp
168 bp

(B3)
442 bp

302 bp

140 bp

< M GG GG GA GG GG GA
447 bp
290 bp

157 bp

Figure 1. PCR-RFLP of MMP-14 gene. (A) PCR products of MMP-14 -
165 gene polymorphism. (B) PCR products of MMP-14 +7096 gene. (C)
PCR products of MMP-14 +8153 gene polymorphism.

Conclusions: A significant association between the polymorphisms of MMP14
gene and the susceptibility to NSCLC was demonstrated.

P2796

The expression and clinical significance of PD-L1*CD68* macrophages in
peripheral blood mononuclear cells of non-small cell lung cancer

Jian An Huang', Yan Bin Chen', Ping Xu?. ! Department of Respiratory
Medicine, The First Affiliated Hospital of Soochow University, Suzhou, China;
2Central Lab, Renming Hospital of Suzhou, Suzhou, China

Purpose: To explore the roles of PD-L1* (programmed death-1-ligand 1) CD68*
macrophages in peripheral blood mononuclear cells (PBMCs) of non-small cell
lung cancer (NSCLC) by flow cytometry (FCM).

Materials and methods: 60 squamous cell carcinoma patients, 60 adenocarci-
noma patients and 60 healthy controls were recruited in the study. PD-L1*CD68*
macrophages were isolated from PBMCs of the 180 persons with FCM.

Results: Squamous cell carcinoma and adenocarcinoma group had higher PD-
L1*CD68* macrophages expression compared to healthy controls (P<0.001 and
P=0.013 respectively), and PD-L1*CD68* macrophages from squamous cell car-
cinoma were higher than that from adenocarcinoma group [(19.03£12.28)% vs
(14.21£11.88)%, P = 0.031)].

Conclusions: PD-L1*CD68* macrophages in PBMCs have marked relationship
with squamous cell carcinoma and adenocarcinoma, especially can produce pro-
found effect on squamous cell carcinoma.

P2797

Circulating CD133(+) stem cells in lung cancer patients

Joanna Domagala-Kulawik ', Tomasz Skirecki', Grazyna Hoser!.

! Pneumonology, Medical University, Warsaw, Poland; *Clinical Cytology, Centre
of Postgraduate Education, Warsaw, Poland

The presence of circulating tumor cells in lung cancer patients are potentially
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responsible for the spread of cancer. Lung cancer stem cells (LCSCs) found in
the tumor samples express both: CD133 and Epithelial Cell Adhesion Molecule
(EpCAM). Previously we observed that CD133(+) stem cells are present in the
lung cancer tissue. The aim of this study was to identify LCSCs in circulation and
to correlate their proportion with the histological type of lung cancer and the stage
of the disease.

Flow cytomery was applied to identify LCSCs in the peripheral blood of 20
patients with lung cancer in IIIB, IV stage of the disease. Blood samples were
stained with anti-CD133 and anti-EpCAM antibodies. LCSCs were also studied in
the resected lung cancer tissue samples from 7 patients.

Putative LCSCs of CD133(+)EpCAM(+) phenotype were found in the tumor
samples from 6/7 patients and constituted 0,01-1,32% of the tumor cells. Analysis
of the peripheral blood samples revealed the presence of CD133(+) cells in 16/20
cases (mean 0.395%), EpCAM(+) cells in 16/20 cases (mean 1.25%) and the
CD133(+)EpCAM(+) cells in 5/20 cases (mean 0.078%). We did not find EpCAM
cells in patients with small cell lung cancer (4 patients). We observed higher
proportion of CD133+ cells in patients with M1b stage of disease (with presence
of distant metastases) when compared with those with intrapulmonary spread
(p=0.08).

We confirmed the presence of the putative lung cancer stem cells in the tumor
samples and the presence of the CD133(+)EpCAM(+) cells in the circulation of
lung cancer patients. Our study may have important implications in understanding
of the mechanisms of the metastases spreading.

P2798

Evaluation of IL-6 level in serum and bronchoalveolar lavage fluid of patients
with non-small cell lung cancer (NSCLC)

Marina Petrovic!, Nevenka Ilic2, Zorica Lazic', Ivan Cekerevac!,

Ljiljana Novkovic', Gordana Kostic?, Vojislav Cupurdija'. ! Pulmonary
Department, Clinical Center, Kragujevac, Serbia; *Institute for Public Health
Kragujevac, Institute for Public Health Kragujevac, Kragujevac, Serbia;
*Medical Faculty, University of Kragujevac, Kragujevac, Serbia

Aim: To study the relationship between the interleukin-6 (IL-6) level in serum and
broncheoalveolar lavage fluid (BALF) and non-small cell lung cancer (NSCLC).
Methods: The concentration of IL-6 in serum or BALF of 82 NSCLC patients, 56
patients of pulmonary inflammatory diseases (PID) and 26 normal controls were
measured by ELISA.

Results: The concentration of IL-6 in BALF of NSCLC patients was significantly
higher than that of PID patients and normal controls (P<0.01). The concentration
of IL-6 in sera of NSCLC patients was higher than that of normal controls (P<0.01)
but not statistically different from that of PID patients. In patients with NSCLC,
the concentration of IL-6 in BALF was slightly higher than that of serum IL-6,
but this difference was not statistically significant (P>0.05). Serum IL-6 level
was higher in NSCLC of advanced stages (stage IIla, IIIb and IV), as compared
with that in NSCLC patients of early stages (stage Ia-IIb). BALF IL-6 level of
NSCLC patients at different stages was not different. IL-6 (level in serum but not
in BALF) of PID patients correlated with the serum concentration of C reactive
protein (r=0.69).

Conclusion: IL-6 in BALF might be used as a marker for NSCLC. Serum IL-6
level might be an indicator for the stage of NSCLC. The serum IL-6 can also
reflect the severity of acute lung inflammatory response.
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Magnolol can induce apoptosis in non-small cell lung cancer via
caspase-independent pathway

Shih-Hung Chu', Po-Len Liu', Jong-Rung Tsai'?, Inn-Wen Chong 2.

! Department of Respiratory Therapy, Kaohsiung Medical University, Kaohsiung,
Taiwan; > Department of Internal Medicine, Kaohsiung Medical University
Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan

Magnolol is a traditional Chinese herbs drug purified from Magnolia officinalis
which has multiple pharmacological properties such as antioxidant and anti-
inflammatory effects. Magnolol exhibited remarkable inhibitory effects on tumor
growth. However, the effect of Magnolol on non-small cell lung cancer (NSCLC)
has not been clarified. In this study, the NSCLC cell lines (A549, H520, H441
and HPAEC) were treated with different concentrations (0~100pnM)of Magnolol
for 24 hrs and the cytotoxic effect of Magnolol positively correlated with its
concentration. Moreover, the chemotherapy drug Cisplatin at the dose of 25uM
had the same cytotoxic effect as Magnolol at 80uM on NSCLC cell lines. Flow
cytometry assay revealed that pretreatment with Magnolol at the dose of 80uM for
24 hours could induce apotosis in A549 cells. We also illustrated that membrane
potential of mitochondria in A549, H520 and H441 cells started to decrease within
15 min after treatment with Magnolol by staining cancer cells with JC-1 dye.
To clarify the mechanism of Magnolol-induced cell apoptosis, the mitochondria
and nuclear proteins of NSCLC cell lines were measured by western blotting
after treatment with Magnolol at various concentrations for 6hr, and the results
revealed that apoptosis-inducing factor (AIF) and endonuclease G (Endo G) in-
duced by Magnolol translocated from mitochondria to nucleus, suggesting that the
Magnolol-induced apoptosis is mediated through caspase-independent pathway.
In conclusion, Magnolol can induce apoptosis of NSCLC cells. In addition, the
apoptosis in NSCLC cells involves, most likely, caspase-independent pathway in
NSCLC cells.
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Emerging prognostic biomarkers in non small cell lung cancer patients:
Impact of treatment with lide (COX-2 inhibitor) combined with
chemotherapy

Soad Abdel-Ghany'!, Nagla Elmelegy ', Aliae Mohamed-Hussein?, Randa Hana'.
! Medical Biochemistry, Faculty of Medicine, Assiut University, Assiut, Egypt;
2Chest Dept., Assiut University Hospitals, Assiut, Egypt

To date, the treatment outcome of non small cell lung cancer (NSCLC) is still
not satisfactory and new treatment options are urgently needed. The present study
was designed to: 1) evaluate the effects of the antiangiogenic drug; nimesulide
(NSAID, a COX-2 inhibitor) combined with chemotherapy on NSCLC treatment
progress, 2) Evaluate the role of vascular endothelial growth factor (VEGF) and
basic fibroblast growth factor (bFGF), as prognostic indicators in NSCLC, 3)
Correlate the above parameters levels with the clinicopathological status of the
patients during the therapy. The study included 30 NSCLC.

Methods: The patients were divided to: group I, included 17 patients received
chemotherapy alone and group ITincluded 13 patients received the same chemother-
apy with Nimesulide and 10 as controls. Serum and biopsies were taken for all
subjects on admission and 3 weeks after the completion of treatment.

Results: Serum and tissue levels of VEGF and bFGF, were significantly higher
in NSCLC patients and decreased significantly after treatment specially in group
II compared to group I. The serum and tissue levels of the studied parameters
decreased significantly in the responders as compared to resistant cases. The
response rate after combined therapy was 69% versus 53% after chemotherapy
alone.

Conclusion: In conclusion, Nimesulide appears to boost the efficacy of the tra-
ditional chemotherapy as its co-administration showed encouraging effects on
improving and normalization of the proangiogenic parameters levels and in turn
the vascular supply of tumors. This may have good impact on the patient outcome,
prolongation of their survival rate and prognosis.

P2801

Investigation of bi kers for pul y carci tous lympl
patients with lung cancer

Makoto Kawaishi, Mistuo Hashimoto, Haruhiko Yanagisawa, Taisuke Kazuyori,
Naoki Takasaka, Yoko Yumino, Satoko Fujii, Jun Kojima, Takeo Ishikawa,
Takanori Numata, Hiromichi Hara, Keisuke Saito, Jun Araya,

Kastutoshi Nakayama, Kazuyoshi Kuwano. Division of Respiratory Diseases,
Department of Internal Medicine, Jikei University School of Medicine, Tokyo,
Japan

gitis in

Introduction: It is a crucial issue to perform differential diagnosis on the newly
emerging interstitial opacities with dyspnea in the advanced lung cancer patients
during chemotherapy. Many possible causes of these image findings should be
considerd, such as interstitial pneumonia including drug-induced, infections, and
pulmonary carcinomatous lymphangitis (PCL). The treatments for these diseases
are different from each other, but urgent matters.

Aim: To establish biomarkers for PCL of lung cancer.

Method: Serum samples are collected from the subjects, which includes patients
with lung cancer with lymphangitis (Lym, n=7), with enlarged lymph nodes (LCN,
n=4), without lymphangitis or enlarged lymph nodes (LC, n=7), interstitial pneu-
monia (IP, n=8), infectious pneumonia (Inf, n=8), and healthy volunteers (Cnt,
n=13). We measured serum VEGFR3, VEGF-C, and Lyve-1, which are important
receptors and a ligand for lymphangiogenesis, by ELISA. We also measured CRP,
KL-6, and SP-D. Statistics were performed by ANOVA and post-hoc analysis.
Result: Serum VEGF-C and Lyve-1 were not different among these groups. Serum
VEGFR3 levels were higher in LCN and in Cnt compared with Lym. CRP levels
were significantly increased in Inf than that in several other groups. KL-6 and SP-D
levels were significantly increased in Lym and IP than other groups. However, any
marker could not be useful for PCL by itself. KL-6/SP-D is significantly higher in
Lym than that in the others.

Conclusion: Although three molecules regarding to lymphangiogenesis were not
useful for the diagnosis of PCL in patients with lung cancer, KL-6/SP-D may be a
promising biomarker for PCL.
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Microparticle-associated tissue factor activity is increased in late stage lung
cancer

Federica Martino, Marcella Zurlo, Tommaso Neri, Stella Cini, Antonio Chella,
Antonio Palla, Elena Mariancini, Alessandro Celi, Laura Maria Tavanti. Cardiac,
Thoracic and Vascular Department, University of Pisa, Pisa, Italy

Background: Microparticles (MP) are small (.05-1 pm) vesicles shed by cells upon
activation or during apoptosis. MP are rapidly gaining importance as a new family
of physiologically relevant mediators. Tissue factor (TF) is the transmembrane
receptor for factor VII(a) essential in the activation of blood coagulation; TF is also
involved in several pathways relevant to tumor growth and metastasis including
angiogenesis, and it has been postulated that it contributes to cancer progression.
Recent evidences indicate that TF circulates associated with MP. Preliminary data
indicate that MP-associated TF is increased in lung cancer (LC) patients.

Aim: To investigate whether MP-associated TF correlates with disease stage in
LC patients.

518s
Abstract printing supported by ¢ Chiesi. Visit Chiesi at Stand D.30



Thematic Poster Session

MONDAY, SEPTEMBER 26TH 2011

Methods: Plasma MP-TF activity was measured in 33 patients with LC of dif-
ferent stages. Blood was collected at the time of inclusion; MP were collected
by ultracentrifugation; TF activity was measured with a one stage clotting assay.
Informed consent was obtained from all patients.

Results: The blood of patients with stage IV LC had a higher MP-associated TF
activity compared to stage III (45.56 [14.88-143.70] vs. 9.45 [3.47-16.23] arbitrary
U/mL) (median [interquartile range]); p<.05 by Mann-Whitney test (fig. 1).
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Conclusions: MP-associated TF activity increases in late stage LC. This obser-
vation is consistent with the hypothesis that MP-associated TF is involved in LC

progression.
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