
may be more useful to identify high-risk patients. CRP has no value
in prediction of severity for patients with PE. Further prospective
studies are required to establish if troponin or D-dimer can be used
to guide risk stratification of patients presenting with PE, either
alone, or in combination with clinical prediction scores.

S127 COMPARISON OF THE BRITISH THORACIC SOCIETY
RECOMMENDED, WELLS’ AND MODIFIED GENEVA SCORES
FOR ASSESSING CLINICAL PROBABILITY OF PULMONARY
THROMBOEMBOLISM

H Bayes, C O’Dowd, G MacGregor, A McKay, S Davidson. Department of Respiratory
Medicine, Southern General Hospital, Glasgow, UK

Introduction: Suspected pulmonary thromboembolism (PTE) is a
common admission to acute medical units (AMU) and that often
causes diagnostic uncertainty. The British Thoracic Society (BTS)
PTE guidelines recommend a clinical probability score, which
includes a subjective element, in the assessment of suspected PTE.
However, two predictive rules more commonly recognised are the
Wells’ rule, including a subjective element, and the modified Geneva
score, which is entirely standardised. Wells’ and Geneva scoring
have previously been found to be comparable. The BTS score offers
the advantage of simplicity. We assessed the predictive accuracy
and the concordance of the three prediction rules: Wells’, modified
Geneva and BTS recommended.
Methods: We prospectively studied consecutive admissions with
suspected PTE, over 12 weeks, to a city teaching hospital without
D-dimer availability. Clinical probability was assessed prospectively
with the three prediction rules.
Results: Eighty patients were included; 60% women. The median
age was 53 years (interquartile range 41–69). The overall prevalence
of PTE was 10%. The BTS score produced the highest sensitivity
(75%; 95% CI 35% to 97%) and negative predictive value (97%; 95%
CI 89% to 99%) for PTE with a high probability score. The
sensitivity of a high Wells’ (25%) and Geneva (12.5%) score was
markedly lower, but failed to reach significance. Receiver operating
characteristic curve showed a greater area under the curve (AUC)
with the BTS score than Geneva or Wells’ (AUC being 0.84, 0.74
and 0.69, respectively). Concordance between Wells’ and Geneva
scoring was moderate (weighted kappa coefficient 0.52). However,
poorer concordance was evident between BTS and Geneva or Wells’
(kappa 0.23–0.25). All extreme disagreements in individual patient
scores occurred between the BTS and either Wells’ or Geneva.
Conclusion: This study suggests that the BTS recommended
probability score for suspected PTE may have superior performance
compared with the two more complex, yet widely recognised,
predictive rules. Confirmation in a larger prospective cohort is
recommended. D-dimers were not available within our unit, as is the
situation in a number of UK hospitals; however, future comparison
should also assess the probability scores in combination with D-dimers.

Cellular mechanisms in chronic lung disease

S128 ALVEOLAR SEPTAE IN SEVERE END-STAGE EMPHYSEMA
SHOW MORPHOLOGICAL EVIDENCE OF DYSREGULATED
MESENCHYMAL CELL PROLIFERATION AND LOSS OF
MICROVASCULARITY

1LS Mackay, 2K Pinnion, 2S Bolton, 1C Ward, 1J Lordan, 1AJ Fisher, 2M Foster, 1PA
Corris. 1Applied Immunobiology and Transplantation Research Group, Freeman Hospital,
Newcastle University, Newcastle upon Tyne, UK; 2Astrazeneca R&D, Charnwood,
Loughborough, UK

Emphysema is defined as permanent enlargement of alveolar air
spaces with loss of alveolar wall connectivity. This definition does
not reflect the true complexity of histological phenotypes seen. In
particular, septal thickening and matrix deposition have been
recognised in alveolar septae. Changes in microvascular density also
occur in alveolar septae and we therefore hypothesised that
alteration in the phenotype of septal remodelling may be related
to the loss of alveolar microvascularity.
Methods: Lung tissue resections were obtained from patients under-
going lung transplantation for emphysema (n = 9) and compared
with archival ‘‘normal’’ tissue obtained from lung cancer resections. All
material was examined using haematoxylin and eosin stained sections
to establish variations in lesion phenotypes. Mesenchymal cell
distribution, matrix deposition and microvascularity were assessed by
a-SMA, collagen I and CD31 immunohistochemistry, respectively. All
emphysema lung material presented with wide heterogeneity in lesion
phenotypes and so all of the section was examined.
Results: All emphysema sections presented with classic (distended,
thin, disconnected) alveolar septae with focal areas of mesenchymal
cell and matrix deposition. Thickened septae were also a very
common feature in the emphysema group and more marked than in
control samples. Two phenotypes were seen: acellular thickening,
occupying the whole of the septal unit and a ‘‘reticular’’ pattern of
mesenchymal cells and matrix occupying the external facets of the
septal wall. Within these thickened zones there was loss of the
normal anatomy of the microvasculature, with CD31 immunor-
eactivity seen as granular deposits within the expanded collagen
zones or focal regions abutting the septal margins.
Conclusions: We suggest that the focal areas of mesenchymal cell
and collagen deposition associated with thin septae may reflect a
dysfunctional attempt at repair, possibly reflecting shear-stress
responses consequent upon changes in lung biomechanics. By
contrast, the thickened septae showed an amplified mesenchymal
and collagen response. This may reflect a continuum with the focal
reactions, a development that may be amplified by the loss of
microvascularity. These observations suggest that the loss of
microvascularity may be associated with a change in the repair
phenotype and may thus provide insights into the detailed
microanatomy of emphysema progression.

Abstract S126 Table Biomarkers and prediction of right ventricular strain and 30-day mortality

PPV (%) NPV (%)
Sensitivity
(%)

Specificity
(%) AUC p Value

Prediction of right ventricular strain on
CTPA

D-dimer >1000 ng/ml 32.8 97.0 95.1 44.9 0.74 (0.70 to 0.78) ,0.001

Troponin >0.02 74.2 70.3 51.1 86.7 0.69 (0.65 to 0.73) ,0.001

CRP .100 mg/l 10.5 91.8 25.0 79.8 0.55 (0.50 to 0.60) 0.3

Prediction of 30-day mortality

D-dimer >1000 ng/ml 10.4 95.7 86.7 28.2 0.70 (0.62 to 0.78) 0.01

Troponin >0.02 15.2 97.0 58.3 80.7 0.70 (0.62 to 0.78) 0.02

CRP .100 mg/l 15.0 89.3 31.0 76.6 0.54 (0.48 to 0.59) 0.5

AUC, area under the receiver operator characteristic curve; CRP, C-reactive protein; CTPA, computerised tomography pulmonary angiogram;
NPV, negative predictive value; PPV, positive predictive value.
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S129 OXIDISED ALPHA-1 ANTITRYPSIN STIMULATES THE RELEASE
OF MONOCYTE CHEMOTACTIC PROTEIN-1 FROM LUNG
EPITHELIAL CELLS: POTENTIAL ROLE IN EMPHYSEMA

Z Li, J Wang, R Mahadeva. University of Cambridge, Cambridge, UK

Alpha-1 antitrypsin (AT) is a major elastase inhibitor within the
lung. Oxidation of critical methionine residues in AT generates
oxidised AT (Ox-AT), which has a greatly diminished ability to
inhibit neutrophil elastase. This process may contribute to the
pathogenesis of chronic obstructive pulmonary disease (COPD) by
creating a functional deficiency of AT permitting lung destruction.
It is increasingly recognised that AT and its conformational forms
may play other pro-inflammatory roles. We investigated whether
AT conformational forms had any effect on the secretion of IL-8
and MCP-1.

We purified native AT from plasma and subsequently prepared
preparations of reactive loop cleaved, polymeric and oxidised
conformations of AT. Individual conformations of AT were
incubated with lung epithelial cells (A549) at 0.03, 0.1, 0.3 mg/ml.
Supernatant was assessed for IL-8 and MCP-1 at 4, 10 and 24 h.
Oxidised AT significantly induced the production of IL-8 and MCP-
1 from A549 cells in a time and dose-dependent manner compared
with PBS; p,0.01. In contrast, native, cleaved and polymeric AT
had no significant effect on IL-8 and MCP-1 production. Inhibition
of nuclear factor kappa B (NF-kB) and JNK reduced secretion of
these chemokines significantly; p,0.025. Inhibition of LRP also
significantly reduced the secretion of the chemokines; p,0.01. Our
in vitro findings were supported by the fact that the instillation of
Ox-AT into murine lungs resulted in an increase in JE (mouse MCP-
1) and increased macrophage numbers in the bronchoalveolar fluid.
Although there was an increase in mouse KC (equivalent of human
IL-8) production this was not statistically significant.

These findings demonstrate that the oxidation of methionines in
AT by oxidants released by cigarette smoke or inflammatory cells
not only reduces the anti-elastase lung protection, but also converts
AT into a pro-inflammatory stimulus. Oxidised AT stimulates may
interact with the LRP receptor and cause the release of MCP-1 and
IL-8 via JNK and NF-kB. Oxidised AT generated in the airway
interacts directly with epithelial cells to release chemokines. These
chemokines attract macrophages and neutrophils into the airways
and the release of oxidants by these inflammatory cells could
oxidise AT and so perpetuate the cycle. These effects could
potentially contribute to the pathogenesis of COPD.

S130 HER-2 PROTEIN EXPRESSION AND GENE AMPLIFICATION IN
STAGE I-IIIA NON-SMALL-CELL LUNG CANCER

1K Mohan, 2A Dodson, 2JR Gosney, 3A Thomas, 3C Womack, 1M Carr, 1MJ
Walshaw, 4A Armour. 1The Liverpool Heart and Chest Hospital, Liverpool, UK; 2The
Royal Liverpool University Hospital, Liverpool, UK; 3Astrazeneca, Macclesfield, UK; 4The
Liverpool Heart and Chest Hospital and Astra Zeneca, Liverpool, UK

Introduction: Blocking the tyrosine kinase receptor HER-2 with
the monoclonal antibody trastuzumab has been shown to improve
survival in patients with HER-2 positive early and advanced breast
cancer. HER-2 receptor overexpression also occurs in non-small-cell
lung cancer (NSCLC) and is associated with a poor prognosis:
although studies have shown a lack of response to trastuzumab,
subset analysis suggests that patients with high protein expression
(3+ staining intensity on immunohistochemistry; IHC) or gene
amplification may experience a better outcome. However, the
frequency of such high receptor expression in patients presenting
with early stage lung cancer is unclear. Therefore, we prospectively
studied HER-2 protein expression and gene amplification in
patients undergoing attempted curative resection for NSCLC.
Methods: We studied formalin-fixed paraffin wax embedded lung
samples from 104 patients (mean age 70 years (range 46–84), 100

(96%) smokers and 55 (53%) men) with NSCLC (60 (58%)
adenocarcinoma, 41 (39%) squamous cell carcinoma, two (2%)
bronchioalveolar carcinoma and one (1%) mixed; 35 (34%) stage 1A,
42 (40%) 1B, two (2%) 2A, 16 (15%) 2B and nine (9%) stage 3A). For
each patient, four cores of tumour tissue and two cores of normal
lung were constructed on a tissue micro array and HER-2 expression
was measured by IHC (Dako HercepTest) and gene amplification
using fluorescent in-situ hybridisation (FISH; Kreatech Diagnostics
HER-2 DNA Probe kit). HER-2 protein expression was scored using
the validated Hercep scoring system. FISH results were expressed as
the ratio of HER-2 signal to chromosome 17 signal and tumours
with a ratio of greater than 2 were considered to be amplified.
Results: Of the 104 cases, 99 were HER-2 negative and four
showed weak immunostaining (1+ intensity). Borderline HER-2
protein expression was seen in one patient (2+). HER-2 3+ protein
expression was not seen and there was no gene amplification.
Conclusions: These results show that in patients presenting early
with lung malignancy, HER-2 may not be involved in their
carcinogenesis and thus trastuzumab is not indicated in their
treatment. Further investigation of HER-2 receptor activation and
interactions with other epidermal growth factor receptors and
downstream signalling pathways is ongoing.

S131 THE MICROLOCALISATION OF NON-MACROPHAGE
EXPRESSION OF MARKERS ASSOCIATED WITH M1 AND M2
MACROPHAGES IN NON-SMALL-CELL LUNG CANCER

CM Ohri, A Shikotra, RH Green, DA Waller, P Bradding. Institute for Lung Health,
Departments of Respiratory Medicine and Thoracic Surgery, Glenfield Hospital,
Leicester, UK

Introduction and Objectives: There is a marked survival
advantage for patients with non-small-cell lung cancer (NSCLC)
who have high numbers of macrophages in their tumour islets. We
have previously evaluated the microlocalisation of cytotoxic M1
and non-cytotoxic M2 macrophage phenotypes in NSCLC. This
study investigated the non-macrophage expression of markers
associated with M1 and M2 macrophages in NSCLC.
Methods: Using immunohistochemistry, CD68+ macrophages and
markers associated with an M1 phenotype (HLA-DR, inducible
nitric oxide synthase (iNOS), myeloid-related protein 8/14 dimer-
isation (MRP 8/14) and tumour necrosis factor-alpha (TNFa)), or
an M2 phenotype (CD163 and vascular endothelial growth factor
(VEGF)) were identified using a double-stain technique. Non-
macrophage expression of the markers was analysed in the islets
and stroma of surgically resected tumours from 20 patients with
extended survival (ES; median 92.7 months) and 20 patients with
poor survival (PS; median 7.7 months).
Results: The density of non-macrophages expressing each marker
in the islets of ES and PS patients was 3.9 and 5.2 (CD163, p = 0.39),
2.1 and 11.4 (VEGF, p,0.001), 111.7 and 15.9 (HLA-DR, p,0.001),
19.7 and 9.6 (iNOS, p = 0.02), 6.3 and 2.2 (MRP 8/14, p = 0.02) and
25.8 and 14.6 cells/mm2 (TNFa, p = 0.25), respectively. The non-
macrophage density for each marker in the stroma of ES and PS
patients was 45.9 and 22.2 (CD163, p = 0.04), 18.6 and 20.1 (VEGF,
p = 0.25), 22.6 and 66.6 (HLA-DR, p = 0.16), 6.4 and 17.7 (iNOS,
p = 0.002), 3.9 and 9.8 (MRP 8/14, p = 0.01) and 10.7 and 22.9 cells/
mm2 (TNFa, p = 0.01), respectively.
Conclusions: When macrophages were excluded, there was
increased expression of markers associated with cellular cytotoxi-
city and inflammation in the tumour islets of patients with ES
compared with PS. Conversely, there was increased expression of
pro-tumorigenic VEGF in the islets of patients with PS compared
with ES. These results demonstrate that cells other than macro-
phages express markers associated with M1 and M2 macrophages
and that they may make an important contribution to cytotoxic
and pro-tumorigenic responses.
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S132 THE ROLE OF COX-2 DERIVED PGE2 IN MODULATING THE
BALANCE OF APOPTOSIS IN THE EPITHELIAL-MESENCHYMAL
TROPHIC UNIT: AN IMPORTANT MECHANISM IN THE
PATHOGENESIS OF IDIOPATHIC PULMONARY FIBROSIS

1TM Maher, 1IC Evans, 1SE Bottoms, 1PF Mercer, 2AJ Thorley, 3AU Wells, 1GJ
Laurent, 3AG Nicholson, 2TD Tetley, 1RC Chambers, 1RJ McAnulty. 1Centre for
Respiratory Research, University College London, London, UK; 2National Heart and Lung
Institute, Imperial College, London, UK; 3Royal Brompton Hospital, London, UK

Background: In the lungs of patients with idiopathic pulmonary
fibrosis (IPF), apoptosis is increased in alveolar epithelial cells (AEC)
but reduced in fibroblasts. Patients with IPF have a decreased capacity
to upregulate cyclooxygenase (COX)-2 and thus fail to induce
synthesis of the anti-fibrotic prostanoid prostaglandin E2 (PGE2).
We hypothesise that this reduction of PGE2 in IPF modulates the
paradox of increased AEC but reduced fibroblast apoptosis.
Methods: To assess apoptosis human fibrotic and control lung
sections were TUNEL stained and immunostained for active caspase 3
and cleaved PARP. Primary type II AEC and fibroblasts were derived
from IPF and control lung sections obtained at surgery. Apoptosis of
AEC and fibroblasts was induced with Fas ligand (FasL 50 ng/ml).
Cells were also treated with either the non-selective COX-1/2
inhibitor indomethacin (5 mg/ml), the COX-2 inhibitor NS398
(5 mg/ml) or PGE2 (32 ng/ml). Competitive agonists/antagonists of
the E-prostanoid receptors were used to determine cell signalling
mechanisms. Apoptosis was detected by annexinV/propidium iodide
and analysed by flow cytometry. Regulation of proteins in the
apoptotic pathway, including Fas, Bcl-2, BAD and XIAP was assessed
by quantitative reverse transcription PCR, Western blotting and
immunohistochemistry. Wild type (WT) and heterozygous COX-2-
deficient mice received oropharyngeal bleomycin (2 mg/kg) or saline
and apoptosis at day 14 was assessed by TUNEL.
Results: Frequent AEC apoptosis was seen in IPF but not control
lung tissue. Fibroblasts from IPF lung (nine lines) were resistant to
FasL when compared with control lung fibroblasts (six lines). Control
fibroblasts were protected from apoptosis by COX-2 inhibition. PGE2

increased FasL induced apoptosis of fibrotic fibroblasts but reduced
apoptosis in patient-derived fibrotic primary type II AEC. Consistent
with this TUNEL staining showed increased AEC, but decreased
fibroblast, apoptosis in COX-2-deficient mice compared with WT.
Expression of EP2 and EP4 receptors is increased in IPF lung compared
with control. PGE2, via EP receptor signalling, decreases the expression
of the key inhibitor of apoptosis XIAP.

Conclusion: Failure to upregulate COX-2 and PGE2 in IPF
contributes to aberrant profibrotic changes in fibroblast and
epithelial cell apoptosis. PGE2 restores the sensitivity of fibrotic
fibroblasts to FasL and does this, at least partly, by downregulating
XIAP.

Epidemiology of obstructive lung disease

S133 BETA CRYPTOXANTHIN LEVELS CORRELATE WITH LUNG
FUNCTION IN MIDDLE-AGED MEN

1KM McClean, 2JS Elborn, 2F Kee, 2J Woodside, 2IS Young. 1Royal Victoria Hospital,
Belfast, UK; 2Queen’s University, Belfast, UK

Background: Beta cryptoxanthin is one of the pro-vitamin A
carotenoids and is found in many yellow/orange fruits and
vegetables. It is known to be an antioxidant and is reported to be
a good biomarker of fruit and vegetable intake. We hypothesised
that levels of serum beta cryptoxanthin would be related to FEV1.

Methods: From 1991 to 1994, 2745 men aged 50–59 years were
recruited into the Belfast arm of the Prospective Epidemiological
Study of Myocardial Infarction (PRIME). 2010 of these men were
rescreened at 10 years. In this study we describe the cross-sectional
analysis of the 1208 men who had a valid spirometry trace (ERS/
ATS criteria) and plasma sample at follow-up. Beta cryptoxanthin
levels were measured using HPLC analysis. FEV1 values at 10 years
were modelled using simple linear regression, and adjusted for age,
height, body mass index, smoking history, cholesterol level and
social status.
Results: The men had a mean age of 64.4 years and 36.9% had
never smoked. Serum beta cryptoxanthin levels were positively
correlated with FEV1 (r = 0.23, n = 1208, p,0.001). In the crude
analysis, for each nanomole per litre increment in serum beta
cryptoxanthin levels, FEV1 was 2.22 ml greater (95% CI 1.60 to
2.75). Following adjustment for covariates, for each nanomole per
litre increment in serum beta cryptoxanthin levels, FEV1 was
1.26 ml greater (95% CI 0.78 to 1.75, p,0.001).
Conclusion: Serum beta cryptoxanthin levels are positively
correlated with FEV1 in this cohort of middle-aged men from
Northern Ireland. This suggests that in this population a moderate
increase in serum beta cryptoxanthin levels (achievable by a modest
increase in dietary intake of fruit and vegetables) may have a
protective effect on lung function.

S134 DIETARY PATTERNS AND ADULT ASTHMA: POPULATION-
BASED CASE–CONTROL STUDY

1Mr Bakolis, 1Dr Hooper, 2Dr Thompson, 1Dr Shaheen. 1Respiratory Epidemiology and
Public Health Group, National Heart and Lung Institute, Imperial College London,
London, UK; 2World Cancer Research Fund International, London, UK

Introduction and Objectives: Epidemiological studies of diet and
asthma have focused largely on relations with intakes of individual
nutrients and foods or food groups and few studies have examined
associations with dietary patterns. The main aim of this paper is to
determine whether dietary patterns are related to asthma and
related outcomes in adults.
Methods: We carried out a population based case–control study of
adults aged 16–50 years in Greenwich, south London. Information
about usual diet was obtained by food frequency questionnaire and
we used principal components analysis to define five dietary
patterns. We used logistic and linear regression, adjusting for
confounding factors, to relate these patterns to asthma, asthma
severity, rhinitis and chronic bronchitis in 601 cases and 856
controls.
Results: There were no statistically significant associations
between dietary patterns and asthma or severity of asthma after
controlling for confounders. Dietary patterns I (characterised by a

Abstract S132 Representative results from one line of fibroblasts (A) and type II
airway epithelial cells (B) derived from a patient with IPF. Fibroblasts are resistant
to FasL induced apoptosis but are sensitized by the addition of PGE2. AECs
undergo apoptosis in response to FasL but are partially protected by exogenous
PGE2.
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