
with higher primary graft dysfunction (PGD) rates compared to
standard lung evaluation procedure. PGD is a process character-
ised by leucocyte-endothelial adhesion and acute lung injury. In
this study, donor lung leucocyte content and endothelial activa-
tion before and after EVLP was assessed and then the potential
of the human amnion epithelial cell (hAEC) secretome to reduce
endothelial cell – leucocyte interaction was evaluated.
Methods Donor lung tissue, pre and post EVLP (n = 16), was
stained with CD45, neutrophil elastase and IL-1 receptor type I
antibodies to assess endothelial activation, and leukocyte recruit-
ment. Human umbilical vein endothelial cells (HUVECs) and
human amnion epithelial cells were isolated from term (n = 5)
and preterm (n = 5) placentas. HUVECs activated with IL-1b
were used for leucocyte rolling and adhesion studies in an in-
vitro model. The effects of hAEC-conditioned media (hAEC
secretome) on leucocyte rolling, adhesion and HUVEC expres-
sion of adhesion molecules (E-selectin, ICAM-1, and VCAM) was
assessed.
Results CD45 positive cells in the donor lung vasculature signifi-
cantly decreased during EVLP (p = 0.028). Neutrophil elastase
positive cells were significantly lower in accepted donor lungs
(n = 4) compared to declined lungs (n = 4) (p = 0.0044). How-
ever, IL-1 Receptor Type 1 expression significantly increased after
EVLP (p = 0.048). The hAEC secretome derived from both term
and pre-term placentas significantly reduced endothelial ICAM-1
levels, p = 0.013 and p = 0.0085 respectively. This was accom-
panied by a significant decrease in leucocyte rolling and leuco-
cyte-endothelial adhesion, with both term (p = 0.041) and
preterm (p = 0.014) hAEC secretome.

Abstract S136 Figure 1 Leukocyte adhesion to HUVECs stimulated
with 5ng/ml IL-1b; untreated control, treated with human amnion
epithelial cell (hAEC) term conditioned media (T-CM), and hAEC preterm
conditioned media (PT-CM)

Discussion EVLP reduces the intravascular leucocyte content of
the donor lung, probably due to the presence of a leucocyte filter
in the perfusion circuit. However, the endothelium remains
primed to activation with IL-1 receptor expression increasing
during EVLP. The secreted products of hAECs reduce endothelial
activation and limit leukocyte-endothelial interactions. Further
studies are required in a suitable in-vivo model to determine if
hAECs, or their secretome, are a potential therapeutic option
during EVLP to protect against primary graft dysfunction after
reperfusion of the transplanted lung.

S137 DE NOVO PSUEDOMONAS AERUGINOSA COLONISATION
IS ASSOCIATED WITH INCREASED ACUTE REJECTION
AND BRONCHIOLITIS OBLITERANS SYNDROME
FOLLOWING LUNG TRANSPLANTATION

H Yung, J Parmar. Papworth Hospital, Papworth Everard, UK

10.1136/thoraxjnl-2016-209333.143

Introduction and objectives Bronchiolitis Obliterans Syndrome
(BOS) is the major cause of chronic graft dysfunction and con-
tributes significantly to mortality following lung transplantation.
There are few established therapies for BOS, thus identification
of risk factors is crucial for prevention. Previous studies suggest
Pseudomonas aeruginosa (PsA) colonisation reduces freedom
from BOS, probably via neutrophilic infiltration and chemokine
generation.1,2 Similarly, perivascular and late acute rejection also
increase BOS risk. We postulate that Pseudomonas colonisation
may influence acute rejection rates, subsequently impacting on
BOS development.
Methods We performed a retrospective analysis of 253 adult
bilateral lung or heart-lung recipients at a tertiary cardiothoracic
centre. Transplants took place between January 2004 and Decem-
ber 2013. Recipients are subdivided into three groups: de novo
PsA (new colonisation post transplant), persistent PsA (pre-exist-
ing colonisation) and non colonisers. Data was collected on
microbiology cultures, histopathology, serial lung function and
survival.
Results Survival outcome appears worse in the de novo PsA
group though the difference did not reach significance. BOS rates
are higher in the de novo group compared to persistent PsA
group (SHR 2.22; 95% CI 1.02 to 4.80) following multivariate
adjustment (Figure 1). The conditional risk set model was used to
model multiple acute rejection events. Rejection rates are signifi-
cantly higher in the de novo PsA group (HR 1.45; 95% CI 1.01
to 2.07) compared to non-colonisers.
Conclusions This is the first study to examine the relationship
between PsA colonisation and acute rejection. Whilst acute rejec-
tion may act independently to drive BOS development, a similar
effect was not observed in the persistent PsA group. The interac-
tion between Pseudomonas aeruginosa and the host immune sys-
tem may be more complex than previously thought. These results
will have implications on eradication therapy and surveillance
biopsy protocols post transplant.

REFERENCES
1 Vos R, et al. Pseudomonal airway colonisation: risk factor for bronchiolitis obliter-

ans syndrome after lung transplantation? Eur Respir J 2008;31(5):1037–45.
2 Vos R, et al. Transient airway colonisation is associated with airway inflammation

after lung transplantation. Am J Transplant 2007;7(5):1278–87.
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Abstract S137 Figure 1 BOS rates analysed using the competing risks survival model. The cumulative incidence function for all three subgroups
are shown following multivariate adjustment. BOS rates are higher in de novo group compared to the persistent PsA group (pvalue 0.043).
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Pleural Disease Assessment and Outcomes

P1 PLEURAL EFFUSION SIZE ESTIMATION: US, CXR OR CT?

C Brockelsby, M Ahmed, M Gautam. Royal Liverpool University Hospital, Liverpool, UK

10.1136/thoraxjnl-2016-209333.144

Introduction and objectives Chest X-ray (CXR), CT and Ultra-
sound (US) are commonly used to evaluate the size of pleural
effusions. Accurate description of size is important in the commu-
nication of findings and urgency of intervention. With currently
no standardised measurement system, significant variation in
description of size by CXR, CT or US exists. The use of terms
‘small, moderate, and large’ is common, with no consensus on
the limits of these sizes.

This study looked at correlation between qualitative descrip-
tion of effusion size by different imaging modalities and volume
of effusion recorded following aspiration.
Methods This was a retrospective analysis of patients referred for
pleural tap and/or drain after CXR and/or CT. CXR/CT reports
were collected from PACS, US reports from the local US data-
base, accessed by at least two US-trained Respiratory physicians.

Effusion size was estimated by the recognised method of count-
ing intercostal spaces (ICS) from costophrenic angle (small- localised
to 1 ICS, medium 2–3 ICS, large �4 ICS). Effusion size reported
was compared to actual volume of fluid drained (till ‘dry’ or ‘safe
aspiration’). For the purpose of this study, effusions <500 mL were
characterised as small, 500–1000 mL moderate and >1000 mL
large. Correlation was analysed using Spearman’s correlation.
Results 312 patients were referred April 2014–December 2015.
133 patients were excluded due to insufficient data, 179 patients’
data analysed. US pleural effusion size estimation correlated most
closely with actual volume of fluid drained (r = 0.833, N = 179,
P < 0.0001) vs. CXR (r = 0.548, N = 129, P < 0.001) and CT
(r = 0.489, N = 107, P < 0.001). The error rate in size estima-
tion was 41% (53/129) for CXR, 57% (61/107) for CT and 16%
(28/179) for US. In particular, 29% (31/107) patients with ‘small’
tapped effusions were reported to be ‘medium/large’ effusions by
CT scan. CT most commonly overestimated fluid present; whilst
US tended to underestimate the few cases where it was
inaccurate.
Conclusions This study demonstrates that US may be the most
accurate modality when assessing the size of pleural effusions. CT
imaging may over represent the volume of fluid present. Where
imaging reports guide further management, reliability and consis-
tency is essential to avoid unnecessary/urgent intervention and
patient anxiety.

P2 INCORPORATION OF AN IN-DEPTH THORACIC
ULTRASOUND ASSESSMENT INTO ROUTINE PRE-
PROCEDURAL EVALUATION OF PATIENTS WITH
PLEURAL EFFUSIONS

JP Corcoran, A Talwar, RJ Hallifax, I Psallidas, JM Wrightson, NM Rahman. Oxford Centre
for Respiratory Medicine, Oxford University Hospitals NHS Foundation Trust, Oxford, UK

10.1136/thoraxjnl-2016-209333.145

Background Pleural disease affects 1 in 300 people annually; fur-
thermore, the incidence of malignant pleural effusion (MPE) is
increasing with over 40,000 cases each year in the UK alone. A
significant minority of patients will have non-expandable lung
(NEL) secondary to underlying disease. At present, there is no

way of pre-emptively identifying these individuals; with current
strategies such as pleural manometry requiring invasive interven-
tion. Early recognition of patients with NEL would streamline
care and allow them to be offered appropriate treatment; i.e.,
indwelling pleural catheter insertion rather than chemical pleu-
rodesis. Recent research1 has described the novel use of thoracic
ultrasound (TUS) to identify NEL by assessing mobility and com-
pliance of the atelectatic lung within an effusion. However, this
work has not been replicated and was delivered by researchers
with expertise and facilities not used by or available to most
practitioners.
Method We incorporated an in-depth TUS protocol into the pre-
procedural assessment of patients undergoing intervention for
suspected MPE, where �500 mL of fluid was expected to be
drained. TUS images were acquired by two chest physicians with
RCR level 1 competence or above. Data recorded included size
and characteristics of the effusion; presence of pleural thickening;
behaviour of the lung and diaphragm; and M-mode displacement
with cardiac impulse of the atelectatic lung during breath hold
manoeuvres. NEL was determined using post-drainage imaging
(chest X-ray and/or CT) and clinical notes.
Results 34 patients underwent in-depth TUS evaluation (Table 1).
Image acquisition and measurements took no more than five
minutes in any patient. Poor M-mode displacement (<0.8 mm)
was only seen with NEL, whilst good movement (>1.2 mm) was

Abstract P2 Table 1 In-depth thoracic ultrasound (TUS) findings
in 34 patients undergoing pleural drainage for suspected malignant
disease

POST-DRAINAGE LUNG

CHARACTERISATION

Free

(n = 23)

Indeterminate

(n = 5)

Non-

expandable

(n = 6)

Static TUS features

Effusion side Right 11/23 5/5 5/6

Left 12/23 0/5 1/6

Effusion size Moderate 10/23 2/5 4/6

Large 13/23 3/5 2/6

Septations evident 2/23 2/5 4/6

Parietal pleural thickening evident 0/23 0/5 1/6

Visceral pleural thickening evident 0/23 0/5 3/6

Distinct pleural nodularity evident 5/23 4/5 2/6

Dynamic TUS features

Paradoxical motion of diaphragm evident 9/23 2/5 3/6

Free movement of atelectatic lung evident 22/23 3/5 2/6

Clear inspiratory expansion of atelectatic

lung evident

7/23 0/5 0/6

M-mode motion of

atelectatic lung

(inspiratory hold, near or

approaching TLC)

<0.8 mm; n

(%)

0/23 0/5 5/6

0.8–1.2

mm; n (%)

7/23 3/5 1/6

>1.2 mm; n

(%)

16/23 2/5 0/6

M-mode motion of

atelectatic lung

(expiratory hold, near or

approaching RV)

<0.8 mm; n

(%)

0/23 0/5 3/6

0.8–1.2

mm; n (%)

2/23 1/5 3/6

>1.2 mm; n

(%)

21/23 4/5 0/6
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