
disease, in particular COPD. The National PR audit (2015)
highlighted a lack of referrals to the programme suggesting
that healthcare professionals may not be ‘selling’ PR to
patients. However, no evidence exists to fully substantiate this
claim; a missing piece of the jigsaw. The objectives of the
study therefore were:

1. To explore healthcare professionals’ perceptions regarding
referral of COPD patients to PR in primary and secondary
care settings.

2. To establish healthcare professionals’ understanding of PR.
3. To explore barriers and facilitators to referral.

Methods Using a phenomenological approach healthcare pro-
fessionals’ perceptions of PR were explored in relation to
understanding and referral. In-depth semi-structured interviews
were conducted via purposeful recruitment of general practi-
tioners and practice nurses, and doctors and nurses working
on general medical wards. In total 27 healthcare professionals
participated; interviews were recorded with the participants
consent and transcribed verbatim. Interpretive phenomenologi-
cal analysis was adopted to determine super-ordinate and sub-
ordinate themes regarding participants experiences and
perceptions.
Results Three super-ordinate themes emerged from the data:
COPD Illness Perceptions, Pulmonary Rehabilitation Beliefs,
and Organisational and Referral Pathway Perceptions. A lack
of knowledge of PR and the referral process was evident
amongst the majority of healthcare professionals interviewed;
indeed a number of participants in secondary care had never
heard of the programme. It was surprising how many held
stigmatising beliefs in relation to COPD, which consequently
impacted upon referral practice.
Conclusion Referral to PR is as certain as spinning a wheel
of fortune. Chance of referral appeared dependent upon
individual healthcare professionals, their perceptions of the
programme, views of how COPD affects patients, and opin-
ions of the programme and referral process. All of these
aspects, pieced together, could act as a predictor of referral
practice.

S10 EFFECT OF PULMONARY REHABILITATION IN PATIENTS
WITH CO-EXISTING COPD AND HEART FAILURE: DATA
FROM THE 2015 NATIONAL COPD AUDIT PROGRAMME
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Introduction and objectives Little is known on the uptake and
completion of pulmonary rehabilitation (PR) in adults with
COPD and either left or right heart failure (HF) (cor pulmo-
nale [CP]). Furthermore, the responsiveness related to PR is
unknown. The objectives were to explore completion rates
and outcome measures in patients with COPD and co-existing
HF or not, that were assessed for PR, using data from the
2015 National COPD Audit Programme, Royal College of
Physicians.
Methods PR services across England and Wales provided data
for all consenting patients assessed for PR between Jan and

April 2015. Descriptive statistics, t-tests and chi-square were
used to explore data from patients with COPD +HF (col-
lected as either left heart failure [LVF] or CP). Mixed 2 × 2
ANOVA’s were used to compare data between patients with
COPD (with or without HF), before and after PR.
Results 232/7134 (3.3%) patients with COPD+HF (32%
females, mean [SD] age 74.5 [10.0] years; males 72.2 [9.2]
years) were assessed for PR. Of those, 85% (n=196) enrolled
into PR and of these 196, 65% (n=128) completed. In those
with co-existing HF, there was no difference in age or gender
between PR completers and non-completers (73.1+9.1 vs 72.7
+10.1 years p=0.74, and 66% vs 71% males, respectively).

Exercise capacity (assessed by the ISWT) increased after PR
(mean[SD] 41.8 [49.8]m) in patients with COPD+HF (n=66)
(t(65)=-6.8, p<0.0005) but a significant group*time interac-
tion (F(1,2253)=5.1, p=0.02) revealed patients with COPD
+HF made a smaller improvement after PR than those with-
out HF (n=2189) ([pre PR 153.6 m] vs 64.2 m [pre PR
209.5 m]). Improvements in the 6 MWT occurred after PR
(33.0 [61.2]m) in patients with COPD+HF (n=43) (t(42)=-
3.5, p<0.001), however, there was no difference in the
improvement gained between those with COPD+HF and those
without (F(1,1683)=3.5, p=0.06). There were significant
mean improvements in each domain of the Chronic Respira-
tory Questionnaire after PR; these did not differ between
groups.
Conclusion Nationally, 3.3% of patients with COPD assessed
for PR had documented HF. Over half (55%) of those
assessed with COPD +HF completed PR. Those without HF
improved their exercise capacity (ISWT) more compared to
those with HF. The improvements in HRQOL and functional
capacity were similar.

S11 FEASIBILITY OF A WEB-BASED SELF-MANAGEMENT
PROGRAMME, AS A ‘BRIDGE’ TO STARTING
PULMONARY REHABILITATION, FOR INDIVIDUALS
HOSPITALISED WITH AN ACUTE EXACERBATION OF
CHRONIC OBSTRUCTIVE PULMONARY DISEASE
(AECOPD)

1,2L Houchen-Wolloff, 1M Orme, 1L Clinch, 1N Gardiner, 1,2S Singh. 1NIHR Leicester
Biomedical Research Centre- Respiratory, Leicester, UK; 2University of Leicester, Leicester,
UK
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Introduction and objectives Hospital admissions due to
AECOPD are costly to the individual and the health service.
Pulmonary Rehabilitation (PR) is a package of education and
exercise, known to reduce hospital readmissions when deliv-
ered after hospitalisation. Despite these benefits, the comple-
tion of PR following hospitalisation is <10%1 and there is a
need for strategies which may act as a ‘bridge’ to PR. A web-
based platform of the SPACE for COPD© self-management
programme has shown promising results in stable COPD.2

The primary aim of this study was to assess the feasibility
of the web-based programme for individuals hospitalised with
an AECOPD.
Methods Eligible patients had confirmed COPD, were web-lit-
erate and had an email address. All patients were consented
during their hospitalisation and received access to the website
for 12 months following discharge, in addition to usual care.
The programme facilitates patients to better understand and
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manage their condition through education and home-based
exercises.

The primary outcome was the proportion of screened
patients consenting to the programme. We also collected web
usage statistics and PR uptake at 6 months.
Results 2080 patients were screened for eligibility between
May 2015–Sep 2017 of which 100 patients (71.2±9.3 years,
55% male, FEV1/FVC ratio 0.46±0.14, 50.2±31.0 pack years)
were recruited (4.8% of those screened). The main reason for
ineligibility was lack of web-literacy. 18% had completed the
web programme by 6 months, with others still registered on
the programme (27%) and over half not registering (55%). Of
those accepting a referral to PR on discharge (57%), 19%
completed the programme.
Conclusion Based on the challenges to recruit, retain and
engage participants in the web-based self-management pro-
gramme, it is not a feasible approach to roll out widely.
However, for patients able to engage with such an interven-
tion, the completion of PR was double the previous audit
estimate1. Therefore, with further refinement, web-based
strategies may be a viable stepping stone to PR. Identifying
those patients most likely to benefit from web-based pro-
grammes is needed.

REFERENCES
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COPD: inflammation and immunity

S12 HUMAN RHINOVIRUS IMPAIRS THE INNATE IMMUNE
RESPONSE TO BACTERIA IN MACROPHAGES IN
CHRONIC OBSTRUCTIVE PULMONARY DISEASE

LJ Finney, KBR Belchamber, SV Kemp, P Fenwick, P Mallia, G Donaldson, SL Johnston,
L Donnelly, JA Wedzicha. Imperial College, London, UK
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Rationale Human rhinovirus (HRV) is a common trigger of
COPD exacerbations. Secondary bacterial infection is associ-
ated with more severe symptoms, greater airway inflammation
and delayed recovery. Alveolar macrophages clear bacteria
from the lung by the process of phagocytosis and maintain
lung homeostasis through cytokine secretion. These processes
known to be defective in COPD. The effect of HRV on alveo-
lar macrophage function is unknown.
Objectives To investigate the effect of HRV on phagocytosis of
bacteria and cytokine response by alveolar macrophages and
monocyte derived macrophages (MDM) in COPD and healthy
controls.
Methods Alveolar macrophages were obtained by broncho-
scopy and MDM obtained by adherence. Macrophages were
exposed to HRV 16 (multiplicity of infection 5), the TLR3
agonist polyI:C 30 mg/ml, interferon (IFN)-b 10 mg/ml, IFN-g
10 mg/ml or media control for 24 hours. Phagocytosis of fluo-
rescently-labelled Haemophilus influenzae or Streptococcus
pneumoniae was assessed by fluorimetry. CXCL8, TNF and
IL-10 release was measured using ELISA.
Main results HRV significantly impaired phagocytosis of H.
influenzae by 23% in MDM (n=37) and 18% in alveolar
macrophages (n=20) in COPD without impairing cell viability.

HRV also significantly reduced phagocytosis of S. pneumoniae
by 33% in COPD MDM. However, HRV had no significant
effect on phagocytosis of bacteria in macrophages from
healthy controls. Phagocytosis of H. influenzae was also signif-
icantly reduced by polyI:C but not by IFN-b or IFN-g. HRV
significantly impaired CXCL8, TNF and IL-10 responses to H.
influenzae. The IL-10 response to H. influenzae was also sig-
nificantly impaired by polyI:C, IFN-b and IFN-g.
Conclusions HRV impairs phagocytosis of bacteria in COPD
which could lead to an outgrowth of bacteria during COPD
exacerbations. HRV also impairs cytokine responses to bacteria
via the TLR3/IFN pathway which may prevent resolution of
inflammation leading to prolonged exacerbations in COPD.

S13 EXTRACELLULAR VESICLE MIRNA: A MECHANISM FOR
CHRONIC AIRWAY INFLAMMATION AND MACROPHAGE
DYSFUNCTION IN COPD

H Burke, A Freeman, K Ostridge, AS Watson, C Spalluto, KJ Staples, TMA Wilkinson.
University of Southampton, Southampton, UK
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Rationale COPD is characterised by chronic airway inflamma-
tion and defective innate immunity, defined in part by airway
epithelial cell (AEC) damage and alveolar macrophage dysfunc-
tion. The precise mechanisms underlying this interaction are
unknown. However, both cell types release extracellular
vesicles (EVs) containing microRNA (miRNA) which mediate
post-transcriptional regulation of gene expression in target
cells. We hypothesise that damaged AECs release EVs with
dysregulated miRNA content, altering gene expression in
recipient alveolar macrophages, resulting in a pro-inflammatory
phenotype with impaired phagocytosis and activation of
inflammatory cytokines. We sought to identify differentially
expressed EV miRNAs from bronchoalveolar lavage fluid
(BALF) in COPD, determine their phenotypic effects and iden-
tify key mechanistic regulators that may represent novel thera-
peutic targets.
Methods EVs were isolated from BALF by size exclusion chro-
matography from 14 healthy ex-smokers and 17 age-matched
mild to moderate COPD patients with a mean FEV1 of
79.9% predicted (SD 13.9%). EV miRNA was sequenced
using the Illumina NextSeq500. Raw data was de-multiplexed,
trimmed and aligned to hg19. Negative binomial generalised
linear models were used to identify differentially expressed
miRNAs between COPD and healthy ex-smokers. Targets were
validated using RT-qPCR.
Results An average of 2.8 million reads were obtained for
each sample and the average genome mapping rate was
54.5%. 54 miRNAs were significantly differentially expressed
between COPD and healthy ex-smokers with a FDR<0.05.
Five had a fold change of >2, with two upregulated and
three downregulated in COPD. Network-based analysis identi-
fied these miRNA targeted genes central to pro-inflammatory
(TNFa, NF-kb, and MAPK signalling) and apoptotic pathways.
These targets and the phenotypic effects of these dysregulated
miRNAs are being investigated using primary ex-vivo co-cul-
ture models and in vitro analysis of macrophage function
from the same cohort.
Conclusion This work suggests a novel interaction between
AECs and alveolar macrophages via delivery of differentially
expressed miRNA packaged in EVs. This may provide new
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