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Introduction/objectives In stable COPD (sCOPD), peripheral
blood neutrophils migrate with greater speed but less accu-
racy, potentially reducing the efficiency of bacterial clear-
ance and increasing the potential for tissue damage. These
defects can be normalised in-vitro by Phosphoinositide 3-
kinase (PI3K) inhibition.1 Acute exacerbations of COPD
(AECOPD) are often associated with bacterial infections.
Neutrophil migration during AECOPD has not been charac-
terised. Given the repetitive nature of and poor outcomes
from AECOPD, we hypothesised that neutrophil functions
would be similarly impaired.
Methods Peripheral neutrophils were isolated from 33 hospi-
talised patients on day 0 and day 56 (recovery) of an
AECOPD, and 33 sCOPD patients, matched by age and
FEV1% predicted. An Insall chamber and time-lapse micro-
scopy assessed neutrophil migration towards Interleukin-8
(IL8) and formyl-Methionyl-Leucyl-Phenylalanine (fMLP) fol-
lowing pre-incubating with PI3K inhibitors or vehicle controls.
Expression of the key receptor for IL8, C-X-C motif chemo-
kine receptor 2 (CXCR2), and 3 markers of activation
(CD11b, CD66b, CD62L) were assessed by flow cytometry.
Results Neutrophils from patients on day 0 of AECOPD
migrated towards IL8 and fMLP with lower speed and veloc-
ity compared with sCOPD (table 1). Day 0 velocity towards
IL8 inversely related to Day 0 serum C-reactive protein con-
centration (r= -0.37, p=0.037). 56 days later (when clinically
stable), migration had not improved and remained lower than
sCOPD patients.

Unlike sCOPD, incubation with PI3Kd or g inhibitors did
not improve migration compared to vehicle control.

CXCR2 was expressed at a lower level on AECOPD neu-
trophils compared to sCOPD [Median MFI (IQR): 2739
(2469–3496) vs 3891 (3216–4229), (p=0.006)]. Expression of
CD11b was higher in AECOPD compared to sCOPD [Median
MFI (IQR): 2559 (1315–2647) vs 1301 (1001–2061);
p=0.015].
Conclusions AECOPD are associated with a sustained reduc-
tion in neutrophil migratory accuracy, with the degree of
impairment related to the systemic inflammatory burden at
onset and seeming to reflect a primed state. Unlike sCOPD,
inhibition of PI3K d or g was unable to normalise migration
during AECOPD. Moreover, expression of CXCR2 was
reduced in AECOPD compared to sCOPD, offering a putative
mechanism for the observed migratory defects.
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Introduction Neutrophils are implicated in the pathogenesis of
Chronic Obstructive Pulmonary Disease (COPD). Multi-mor-
bidity is increasingly common and COPD is often present
with cardiovascular disease (CVD) and Type-2 Diabetes Melli-
tus (T2D). Studies have shown altered neutrophil function in
chronic inflammatory conditions including COPD, CVD and
T2D. We hypothesised that these conditions may cause a shift
in neutrophil phenotype and we aimed to assess the surface
expression of functional markers, in patients with COPD,
stratified based on their co-morbidities of CVD and T2D,
focusing on activated, immature, or senescent surface
expression.
Methods All samples were obtained with informed consent.
Neutrophils from 15 healthy young donors (median 27±8
years), 15 age-matched controls (median 72±3.5 years), 45
patients with stable COPD (15 with both a CVD and T2D,
median 70±7.75 years; 15 with a CVD, median 72±1.75
years; 15 with T2D, median 73±4 years and 15 with neither
a CVD or T2D, median 71±4 years) and 15 patients with
exacerbations of COPD (AECOPD, median 73±7) were iso-
lated from whole blood and incubated with primary antibodies
prior to analysis by flow cytometry. Patients with stable
COPD were then stratified based on previous clinical diagno-
ses of T2D or CVD.
Results There were no differences in activation markers
(CD11b, CD66b and CD62L) on neutrophils between patients
with COPD and healthy controls.

There was a trend towards a reduction in the surface
expression of the chemokine receptor for CXCL8, CXCR2
(mean±sd 3989±615 healthy age-matched vs 3596±561,
p=0.08). This reduction in CXCR2 expression was significant
when assessing patients with COPD and CVD (median 3216
±600, p=0.005 vs healthy age-matched control) or presenting
with an acute exacerbation of COPD (2839±791, p=0.005 vs
stable COPD).

Changes in CXCR2 expression were not mirrored by
increases in CXCR4 expression, as previously reported in neu-
trophil senescence (Yildirim et al., 2005).
Conclusion Differences in neutrophil function in patients with
COPD, CVD and T2D do not appear to be due to distinct

Abstract S71 Table 2 neutrophil migration on day 0 of AECOPD compared to stable COPD

Parameter sCOPD - IL8 AECOPD- IL8 P value sCOPD- fMLP AECOPD- fMLP P value

Speed, mm/min 5.57 (6.68–8.9) 3.84 (2.51–5.17) <0.001 5.74 (4.43–7.05) 3.78 (2.35–5.18) <0.001

Velocity, mm/min 1.80 (0.71–2.98) 1.23 (0.25–2.21) 0.003 1.86 (0.63–2.49) 0.76 (-0.14–1.66) <0.001

Data are median + IQR. Mann-Whitney U tests were performed to test for differences between groups, with statistical significance accepted when p<0.05. n=33 AECOPD and n=33 sCOPD con-
trols, matched by age and FEV1% predicted. sCOPD= stable Chronic Obstructive Pulmonary Disease. AECOPD= Acute Exacerbation of Chronic Obstructive Pulmonary Disease. IL8= Interleukin 8.
fMLP= formyl-Methionyl-Leucyl-Phenylalanine
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