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Figure 1 (continued)

Methods: Thirty CD patients (age 43.10±14.6 yrs) without clinical evidence

of pulmonary diseases and 21 non smokers, not atopic healthy controls (age

35.1±13.2 yrs) were enrolled.

Results: Bronchial (14.9±10.2 ppb vs 10.1±6.3 ppb, p=0.049) and alveolar FENO

(4.4±2.2 ppb vs 2.6±1.9; p=0.006) were significantly higher in CD patients than

in healthy controls, respectively. Both bronchial (p=0.0016) and alveolar FENO

(p=0.017) were positively correlated with Crohn’s Disease Activity Index.

Conclusions: Our results for bronchial and alveolar FENO confirm subclinical

pulmonary involvement in Crohn’s disease. FENO may be of clinical value during

follow-up of these patients as a surrogate marker of systemic inflammation.
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Are the flow independent NO parameters flow dependent?

Marieann Högman1,2, Pekka Meriläinen2. 1Centre for Research and

Development, Uppsala University/County Council of Gävleborg, Gävle, Sweden;
2Department of Medical Sciences, Uppsala University, Uppsala, Sweden

Background: The interest in alveolar NO, one of the flow independent parameters,

is increasing since it is elevated in severe and nocturnal asthma and in COPD. The

nonlinear approach (Högman-Meriläinen Algorithm) with low, medium and high

flow rates has been used to calculate CANO, DawNO and CawNO. The aim was to

set how low and how high these flow rates should be.

Methods: Subjects (n=32), without classifications of disease, volunteered to ex-

hale with eight flow rates between 10 and 350 mL/s. NO was measured by CLD

88sp NO analyzer (ECO Medics AG, Switzerland). The subjects were grouped

according to low, normal and high FENO0.05. The correction for axial diffusion

was applied (Condorelli et al. 2004).

Results: There was a significant difference (p=0.001) in CawNO and DawNO

(p=0.001) with the use of 30 instead of 10 mL/s. The CANO values were signif-

icantly different with the use of 250 instead of 350 mL/s (p=0.001). The three

groups had CANO of 0.9±0.2, 0.9±0.1 and 0.9±0.3 ppb respectively. With cor-

rection of axial diffusion the CANO became 0.3±0.2, -0.5±0.2 and -2.7±0.6 ppb

with majority of values being negative.

Conclusion: The flow independent NO parameters are flow dependent. With the

use of the nonlinear model with the HMA approach to calculate CANO, DawNO

and CawNO the flow rates to be used use are 10, 100 and 350 for adults. Further

studies have to be done in children that cannot perform these low and high flow

rates. Most importantly, the axial diffusion correction is of limited value with the

HMA method.

Abbreviation: HMA=Högman-Meriläinen algorithm, CANO= alveolar NO,

CawNO=airway wall NO, DawNO=airway transfer factor of NO

P4781

There is no need for complicated equations and mathematical models.

Exhaled nitric oxide can be partitioned with two simple exhalations

Paolo Paredi, Omar Usmani, Katharine Hurt, Neil Pride, Peter Barnes. Airway

Disease, National Heart and Lung Institute, Imperial College, London, United

Kingdom

Background: By measuring eNO at multiple flows and applying mathematical

models of eNO exchange dynamics, the signal can be partitioned into its proximal

airway [Jno (nl/sec)] and distal airway/alveolar contributions [CA(NO) (ppb)].

This method is time consuming, requires at least 3 exhalations and is affected by

a number of limitations such as axial diffusion and turbulent flow. We eveloped

a more practical method based on the production of NO (Vno) at two exhalation

flow rates.

Methods: In a group of 27 normal subjects (38±2 yr; 20 male), 13 steroid naive

asthmatic patients (34±3 yr; 6 male, FEV1 70±4% predicted), 14 patients with

chronic obstructive pulmonary disease (COPD) (65±2 yr; 10 male, FEV1 58±3%),

and 12 patients with cystic fibrosis (21±4 yr; 8 male, FEV1 60±3%) we compared

CA(NO) and Jno with the variation of total NO production at 50 and 200 ml/s

[Vno50-200 (nl/s)]. Vno was measured by calculating the average area under the

curve (NO concentration/time) of two successive exhalations at each flow rate.

Results: Vno50-200 was strongly correlated with Jnoin normal subjects (r=0.94,

p<0.001), asthma (r=0.98, p<0.001), COPD r=0.93, p<0.001), and CF patients

(r=0.74, p<0.05). This agreement was confirmed by the Bland and Altman test.

Vno50-200 did not correlate significantly with CA(NO) in any of the study groups.

Conclusions: The flow dependent component of exhaled NO, which is affected

by its bronchial production, can be estimated by measuring Vno50-200. This

method is simple, does not require sophisticated equipment or equations and is in

agreement with Jno calculated mathematically.
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Can nasal-NO be used to differentiate between primary and secondary ciliary

dyskinesia?

Christina Krantz1, Andrei Malinovischi2, Annika Hollsing1, Kjell Alving1 .
1Women and Childrens Health, Uppsala University Hospital, Uppsala, Sweden;
2Medical Sciences, Clinical Physiology, Uppsala University Hospital, Uppsala,

Sweden

Bakground: Nasal nitric oxide (n-NO) has been suggested as a screening test for

primary ciliary dyskinesia (PCD) as patients with PCD have lower n-NO levels

than healthy controls. Recent studies on n-NO in PCD and secondary ciliary

dyskinesia (SCD) show an overlap between these two groups.

Aim: To investigate in a pilot study if n-NO can differentiate between patients

with diagnosed PCD and SCD treated at our centre.

Methods: n-NO was measured in duplicate by aspiration at 5 ml/s with NIOX

Mino in 21 patients with clinically diagnosed PCD (n=12) or SCD (n=9). The

electron microscopy (EM) results on brush samples from the nose were available

in all subjects.

Results: Reproducibility of n-NO was good in each patient. A group of patients

(n=6) had clearly low n-NO (5-69ppb) compared with the rest (216-857ppb). In the

group with low n-NO there were only patients with PCD while in the group with

high n-NO there were both patients with SCD and PCD, including 2 with Karta-

gener’s syndrome. Regarding EM findings, the only 3 subjects with no dyneinarms

were in the low n-NO while 8 subjects without structural abnormalities had high

n-NO values. The relatively large group with more atypical or inconclusive results

was also heterogenous with regard to n-NO levels.

Conclusion: A low n-NO value had a good positive predictive value for PCD

in our material, but some PCD patients had normal n-NO levels. As structural

findings on EM and n-NO appear to dissociate in some subjects, we continue

to investigate all PCD and SCD patients at our centre including even functional

tests of ciliary clearance, to see if n-NO correlates more to the cilia function than

structural abnormalities.
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Comparison of alveolar nitric oxide concentrations using two different

methods for the assessment of small airways inflammation in asthma

Daiki Kobayashi, Yoshihiro Tochino, Hiroshi Kanazawa, Yukikazu Ichimaru,

Kyoh Shigenori, Kazuhisa Asai, Kazuto Hirata. Graduate School of Respiratory

Medicine, Osaka City University, Osaka City, Osaka Prefecture, Japan

Background and objectives: Fractional exhaled nitric oxide (FENO) is considered

a potentially useful biomarker to detect airway inflammation. Two-compartment

model (2CM) of pulmonary NO dynamics has been used for the evaluation of

bronchial NO flux (J’awNO) and peripheral airway/alveolar NO concentration

(CANO) in asthmatic patients. Recently, the trumpet shape of airway tree and axial

diffusion model (TMAD) has been reported as the correction of 2CM. This study

was designed to determine the validity of measurement of CANO using the TMAD

model for the assessment of small airways obstruction in asthma

Methods: A total of 52 asthmatic patients and 12 normal controls were included

in this study. Methacholine inhalation challenge testing, pulmonary function tests,

sputum induction, and exhaled NO measurements at several flow rates were

performed. And then J’awNO and CANO were calculated using both the 2CM

(CANO 2CM, J’awNO 2CM) and the TMAD model (CANO TMAD, J’awNO TMAD) re-

spectively.

Results: Both J’awNO and CANO were significantly higher in asthmatic patients

than normal controls. CANO 2CM was significantly correlated with FEV1/FVC

(r=-0.35, p=0.01), FEF25-75 (r=-0.45, p<0.001), and sputum eosinophils (r=0.32,

p=0.02). In contrast, CANO TMAD was significantly correlated with FEF25-75 alone

(r=-0.42, p=0.002), and not with FEV1/FVC or sputum eosinophils.

Conclusions: CANO TMAD is more selective as an indicator of small airways

obstruction than CANO 2CM. Assessment of small airways obstruction using the

TMAD model may reveal the role of the small airways in the pathogenesis of

asthma.
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Exhaled breath temperature increases at COPD exacerbation and correlates

with sputum neutrophilia

Zsófia Lázár, András Bikov, Gabriella Gálffy, Márta Orosz, György Losonczy,

Ildikó Hováth. Dept. of Pulmonology, Semmelweis University, Budapest, Hungary

Introduction: Assessment of exhaled breath temperature (EBT) has been sug-

gested as a novel tool to detect airway inflammation. EBT and the rate of

temperature increase are altered in stable states of asthma and COPD compared to

healthy controls. In asthma EBT correlates with eosinophil percentage in sputum.

However, it is not known if EBT changes at acute exacerbation of COPD and how

it relates to airway inflammation, spirometric values and patient’s health status.

Methods: Ten patients with previously diagnosed COPD (age 63±11 years) were

recruited 24 h within the onset of exacerbation (Anthonisen type I) and after sys-

temic steroid and/or antibiotic treatment at recovery (7.6±1.4 days after). At visits
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EBT was recorded with a breath thermometer (X-Halo, Delmedica Investments

Ltd, Singapore), spirometry was done, patients completed the COPD Assessment

Test (CAT) and the first spontaneous sputum in the morning was collected and

processed (Yamamoto C et al. Chest 1997). Paired t-test and Spearman correlation

were used.

Results: EBT at exacerbation was higher compared to that at recovery

(34.42±0.73°C vs. 34.03±0.56°C, p=0.03). Sputum neutrophil percentage at

exacerbation showed a positive correlation with EBT (r=0.78, p=0.02), and fell

after treatment (57±12% vs. 39±18%, p=0.04). EBT at exacerbation was not

related to spirometric variables or CAT score.

Conclusion: EBT rises at acute exacerbation of COPD and it is associated with

increased airway inflammation. Measuring exhaled breath temperature might be

useful for monitoring airway inflammation in COPD.

The study was supported by Hungarian Respiratory Society grant (to Zsófia Lázár)

and OTKA 68808.
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Neutrophilic airways inflammation in lung cancer: The role of exhaled LTB-4

and IL-8

Giovanna E. Carpagnano, Donato Lacedonia, Pierluigi Bonfitto,

Stefano Notarangelo, Mariella Grimaldi, Gianluca Ciliberti, Maria P. Foschino

Barbaro. Occupational and Medical Sciences, Section of Respiratory Diseases,

University of Medicine, Foggia, Italy

Recent advances in lung cancer biology presuppose its inflammatory origin. In

this regard, LTB-4 and IL-8 are recognized to play a crucial role in neutrophil

recruitment into airways during lung cancer.

Notwithstanding the intriguing hypothesis, the exact role of neutrophilic inflam-

mation in tumor biology remain complex and not completely known.

The aim of this study was to give our contribution in this field by investigating

LTB-4 and IL-8 in the breath condensate of NSCLC patients and verifying their

role in cancer development and progression.

We enrolled 50 NSCLC patients and 25 controls. LTB-4 and IL-8 concentrations

were measured in the breath condensate and the blood of all the subjects under

study using EIA kits. Thirty NSCLC patients and ten controls underwent induced

sputum collection and analysis.

LTB-4 and IL-8 resulted higher in breath condensate and the blood of NSCLC

patients compared to controls. Significantly higher concentrations were found as

the cancer stages progressed. A positive correlation was observed between exhaled

IL-8 and LTB-4 and the percentage of neutrophils in the induced sputum.

Conclusion: The high concentrations of exhaled LTB-4 and IL-8 showed the

presence of a neutrophilic inflammation in the airways of NSCLC patients and

gave a further support on the inflammatory signalling in lung cancer. These ex-

haled proteins could represent a suitable non -invasive marker in the diagnosis and

monitoring of lung cancer.
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HPV in exhaled breath condensate of lung cancer patients

Giovanna E. Carpagnano, Elio Costantino, Donato Lacedonia,

Rossella Decembrino, Viviana Turchiarelli, Gerardo Rago, Maria P. Foschino

Barbaro. Occupational and Medical Sciences, Section of Respiratory Diseases,

University of Medicine, Foggia, Italy

Background: A recent intriguing carcinogenetic hypothesis for lung cancer fore-

sees its viral aetiology. The human papilloma virus (HPV) is the main virus

actually recognized in the pathogenesis of lung cancer. The aim of this study was

to investigate, for the first time to our knowledge, the presence of HPV in the

exhaled breath condensate (EBC) of lung cancer patients.

Material and methods: We enrolled 79 patients affected by lung cancer and

68 controls. HPV were investigated in their EBC and paired bronchial brushing

through genotyping.

Results: We were able to detect HPV in the EBC and bronchial brushing. We

described the presence of HPV infection in 16.4% of the subjects affected by

non-small cell lung cancer, but in none of the controls. HPV 16 and 31 turned out

to be the most widespread genotypes. The HPV positivity in airways as well as in

the smoking habit was seen to independently increase the individual’s susceptibility

to developing lung cancer.

Conclusion: In conclusion, we demonstrated the possibility to identify an HPV

infection in the EBC of lung cancer patients, and supported the notion that the

EBC is a suitable tool to study airways colonization. Although further studies

are needed to confirm our results, we retained the study of HPV in EBC very

interesting in terms of future programs involving lung cancer screening.
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Could exhaled ferritin and SOD be used as markers for lung cancer and

prognosis prediction purposes?

Giovanna E. Carpagnano, Anna Koutelou, Annarita Depalo, Laura Bergantino,

Cinzia Ruggeri, Donato Lacedonia, Maria P. Foschino Barbaro. Occupational and

Medical Sciences, Section of Respiratory Diseases, University of Medicine,

Foggia, Italy

Today an increasing interest is being generated by the study of lung cancer markers

in the exhaled breath condensate as this sample seems to lend itself to lung cancer

early-screening and follow-up. Ferritin and SOD have recently been recognized to

play a role in lung cancerogenesis and patients’ survival.

Purpose: The aim of this study was to evaluate the clinical value and the prognostic

power of exhaled ferritin and exhaled SOD in lung cancer patients.

Material and methods: 40 NSCLC patients and 15 controls were enrolled in the

study. All subjects under study underwent exhaled breath condensate collection

and analysis of ferritin and SOD. A total of 36 patients were either given a

follow-up of at least 102 weeks, or were followed up until death.

Results: Exhaled ferritin and SOD resulted higher in NSCLC than in controls and

influenced by the stage of cancer. A pronounced survival difference was found in

the presence of exhaled ferritin 300 ng/ml and exhaled SOD >13.5 U/µl.

Conclusions: In conclusion, although results need to be confirmed on a larger

population, we supposed that the measure of ferritin and SOD in the EBC could be

clinically suggested in the monitoring of lung cancer and as an outcome predictor.
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Volatile organic compounds (VOCs) in COPD patients with exacerbation

Vasiliki Besa1, Kaid Darwiche1, Helmut Teschler1, Urte Sommerwerck1 ,

Isabella Kurth1 , Thomas Rabis1, Jörg Ingo Baumbach2, Lutz Freitag1 .
1Pulmonology, Ruhrlandklinik, University Hospital Essen, Essen, Germany;
2KIST Europe, University of Saarland, Saarbruecken, Germany

Introduction: COPD exacerbations are events in the natural course of the disease

characterised by change in patients’ baseline symptoms which are beyond normal

day to day variability and may warrant medical treatment. The early diagnosis and

treatment of acute exacerbations is of major importance since they have a given

impact on the morbidity, mortality and health care costs associated with COPD.

Objectives: It is well known that the airway inflammation is enhanced at exacerba-

tions. The purpose of this study is to investigate if the volatile organic compounds

(VOCs) detected in the exhaled breath of patients with an acute exacerbation of

COPD are different from those detected in patients with a stable disease.

Methods: Breath samples were collected via a side-steam Teflon tube and mea-

sured directly by an ion mobility spectrometer coupled to a multi capillary column

(MCC/IMS). VOCs were detected and statistically evaluated in order to discrimi-

nate COPD patients with an exacerbation from patients with stable disease.

Results: Thirteen COPD patients with an acute exacerbation, 46 COPD patients

with a stable disease as well as 51 healthy subjects were included in the study.

Several peaks were found to differentiate in the group of patients with an acute

exacerbation compared to the COPD patients with stable disease and with healthy

subjects.

Conclusions: Our data suggest that specific VOCs can be detected in the ex-

haled breath of COPD patients with an acute exacerbation indicating possibly the

enhanced airway inflammation. The identification of VOCs that characterise the

acute exacerbations could be used as diagnostic tool for an exacerbation apart from

the clinical criteria.
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Targeted eicosanoid lipidomics of induced sputum as compared to exhaled

breath condensate in asthmatics

Marek Sanak, Lucyna Mastalerz, Anna Gielicz, Barbara Sokolowska,

Natalia Celejewska-Wójcik, Andrzej Szczeklik. Medicine, Jagiellonian

University Medical College, Kraków, Poland

Eicosanoids are mediators of arachidonic acid pathway. Induced sputum (IS) is a

non-invasive material from the lower airways; its sampling is well standardized.

Advantage of exhaled breath condensate (EBC) is shorter collection time and low

protein content, but this is compromised by extreme dilution and inter-individual

variation. Both matrices have been introduced for assessment of inflammatory

mediators in asthma.

We compared eicosanoids concentration in IS and EBC samples collected accord-

ing to the current guidelines and estimated redistribution of eicosanoids and their

metabolites as a result of sample processing.

EBC was collected from asthmatics using Jaeger ECO Screen I; IS according to the

most recent ERS Task Force recommendations. The same validated quantitative

mass spectrometry was used for both matrices ecosanoids’ measurements. Random

IS samples were split to test enzymatic inhibition during solubilisation.

We quantified 29 eicosanoids, including major prostaglandins, leukotrienes, and

their metabolites. Average concentration of eicosanoids was 82 [1-400] times lower

in EBC than in IS. IS differed form EBC by higher HETE and undetectable LTC4.

Conversion of LTB4 into 5-oxo-LTB4 and increase of tetranor-PGEMwas observed

during IS solubilisation, non-physiological pH prevented these redistributions only

partially.

Although processing of IS shifts eicosanoid profile toward metabolites, significant

amounts of mediators are present within detection levels of common immunoas-

says. A strict adherence to the IS collection protocols is recommended to avoid a

pre-analytical bias.

In collaboration with U-BIOPRED within the Innovative Medicine Initiative.
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