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Introduction & Objectives Idiopathic pulmonary fibrosis (IPF) is a
progressive and invariably fatal disease thought to result from
repeated episodes of alveolar injury in individuals with dysfunc-
tional alveolar epithelial repair mechanisms. Although multiple
environmental exposures have been suggested, there has been no
systematic search for potential bacterial sources of alveolar injury.
This study aimed to use culture independent techniques to charac-
terise and confirm the presence of a respiratory microbiome in IPF.
Methods Sixty five newly diagnosed patients with IPF and twenty
seven healthy controls were prospectively recruited and under-
went bronchoscopy with bronchoalveolar lavage (BAL). Bacterial
DNA was extracted and a variable region of the 16S ribosomal
RNA gene (16S rRNA) amplified, allowing quantification of bacte-
rial load by 16S rRNA qPCR and pyrosequencing on the Roche
454 platform. Data curation, denoising, chimaera removal and
analysis were executed using QIIME (http://qiime.org/).
Results The IPF subjects had a mean age of 67 years and on aver-
age moderately severe disease (DLco 42 ± 11% predicted; FVC
77 ± 20% predicted). IPF subjects had a significantly higher bacte-
rial load in BAL compared to controls (P = 0.0063). The IPF
microbiota was less diverse (P = 0.0019) and less rich (P = 0.015)
compared to controls. While the microbiota of both IPF and
healthy subjects were dominated by the phylum Firmicutes (51%
and 53% respectively), the IPF microbiota contained significantly
more Proteobacterial (P = 0.003) sequences and fewer Actinobac-
teria (P = 0.004). Within the IPF cohort there was also inter-indi-
vidual heterogeneity with one subject’s bacterial community
dominated by a Burkholderia sp. (49% of total 16S sequences) and
another with an abundance of a Moraxella sp. (21%).
Conclusions We present the molecular characterisation of the air-
way microbiota in IPF, providing evidence that the lower airways
in this disease are not sterile and identifying potentially pathogenic
respiratory organisms previously not associated with the disease.
The higher bacterial burden and differences in the composition of
the respiratory bacterial communities in IPF may provide a low
level antigenic stimulus for repetitive alveolar injury and thus be
involved in the pathogenesis and/or progression of the disease.
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Rationale ALI is characterised by dysregulated and excessive pul-
monary inflammation. Macrophages are key cellular mediators of
the lung innate immune response. It is recognised that macrophages
can be polarised towards an M1 (implicated in driving inflammation
and the development of ALI) or an M2 (responsible for the resolu-
tion of inflammation) phenotype. We have previously reported that
bone marrow-derived mesenchymal stem cell (MSC) treatment is
protective in several models of ALI. To effectively translate MSCs
into clinical practice, a better understanding of the mechanisms
mediating their effect is needed. The current studies were

undertaken to test if human MSCs have a role in polarising alveolar
macrophages towards an M2 phenotype In vivo and in vitro.
Methods In vivo studies were preformed using a mouse model
of E.coli pneumonia. C57BL/6 mice were administered 106 CFU
of E. coli intratracheally (IT), treatment with MSC was given IT
4 h later. BAL cytokine levels were measured by ELISA. For in
vitro studies MSC and AM were co-cultured without cell con-
tact, using a Transwell system. Expression of cell surfaceCD206
(mannose receptor, widely accepted to be a marker for M2 acti-
vation) and phagocytic activity were assessed by Flow Cytometry
both In vivo and in vitro.
Results In the In vivo model of E.coli pneumonia, hMSC treat-
ment demonstrated reduction in the severity of lung injury,
improved bacterial clearance and reduced TNF-a levels in the
BAL 24 h after infection, compare to PBS-treated animals.
hMSC administration was associated with significant up-regula-
tion of CD206 on AM (Figure 1). In addition, in vitro co-culture
with hMSC markedly decreased LPS-induced TNF-a secretion
by mouse AM, significantly up-regulated their expression of
CD206 and enhanced their phagocytic activity towards bacteria.
Interestingly, co-culture with MSC was associated with marked
up-regulation of AM expression of CD11b and CD11c, both of
which (among other functions) mediate bacterial phagocytosis.
Conclusions Bone marrow-derived hMSCs have the capacity to
change the phenotype and functional properties of alveolar mac-
rophages. hMSCs drive the polarisation of AMs towards a less
inflammatory state but at the same time have the unique capacity
to increase the capacity of AMs to phagocytose bacteria.
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Introduction We present a series of cases referred to our severe
asthma clinic that symptomatically appear like asthma, yet physi-
ology demonstrated one of the more uncommon types of severe
Small Airway Disease (SAD), including: Allergic Bronchopulmo-
nary Aspergillosis (ABPA), Obliterative Bronchiolitis (OB), follic-
ular bronchiolitis and Diffuse Idiopathic Pulmonary
Neuroendocrine Cell Hyperplasia (DIPNECH). These diseases
represent a diagnostic challenge. We have also reviewed cases of
tracheomalacia and horseshoe lung, which in our report shared
similar physiology to SAD.
Methods Our findings in these SAD patients are compared with
randomly identified cases of genuine severe asthma.
Results ABPA, OB, follicular bronchiolitis and DIPNECH shared
similar physiology in this project and are compared together as
Non-Asthmatic SAD (NASAD). When compared to asthmatic
SAD (ASAD), NASAD demonstrated a lower FEF25–75% (NASAD
range 4–26%, median 9%, 7 out of 8 < 18% v. ASAD range 8–
32%, median 26.5%, 1 out of 6 < 18%) and a higher RV
(NASAD range 74–203%, median 153%, 5 out of 8 > 120% v.
ASAD range 66–121%, median 97.5%, 2 out of 6 > 120%). All
patients, except one, demonstrated normal gas transfers strongly
suggesting an absence of emphysema. HRCT alone did not pro-
vide any diagnostic benefit. Only asthma demonstrated signifi-
cant and consistent bronchodilator reversibility. Tracheomalacia
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mimicked SAD, demonstrating an inconsistent pattern of FEF25–
75% and a small degree of variation of RV around normal.
Horseshoe lung demonstrated similar physiology to NASAD.
Conclusions Clinicians need to consider the above mentioned
diseases as an alternative diagnosis to emphysema and asthma in
those with a characteristically SAD flow volume loop, a high RV
and normal gas transfers.
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Background The advantages of multiple breath washout tests,
and in particular lung clearance index (LCI), over conventional
spirometry in cystic fibrosis (CF) are now well established.
Although the majority of studies have used exogenous sulphur
hexafluoride (SF6) as the tracer gas this has also led to an
increased interest in nitrogen washout tests, despite the differen-
ces between these methods. Although it is increasingly appreci-
ated that the two systems may produce different results in
patients with lung disease, the impact on nitrogen washout pro-
gression of body nitrogen excreted across the alveoli has previ-
ously been ignored.
Methods A two compartment lung model was developed that
included ventilation heterogeneity and dead space (DS) effects,
but also incorporated previous experimental data from adults on
nitrogen excretion. The model was used to assess the impact of
nitrogen excretion on washout progress and accuracy of
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