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Purpose: To characterize neutrophils in obstructive airway disease by measuring their
surface adhesion molecules and oxidative burst along with characterizing them into different
subsets as per their adhesion molecule expression.

Patients and methods: Peripheral blood from adults with COPD (n=17), asthma (n=20), and
healthy participants (n=19) was examined for expression of CD16, CD62L, CD11b, CDl11c, and
CD54, and analyzed by flow cytometry. For oxidative burst and CD62L shedding analysis, CD16
and CD62L stained leukocytes were loaded with Dihydrorhodamine-123 (DHR-123) and
stimulated with N-Formylmethionine-leucyl-phenylalanine (fMLF). Neutrophil subsets were
characterized based on CD16 and CD62L expression. Marker surface expression was recorded
on CD16" neutrophils as median fluorescence intensity (MFI).

Results: Neutrophil surface expression of CD62L was significantly reduced in COPD
(median (IQR) MFI: 1156 (904, 1365)) compared with asthma (1865 (1157, 2408)) and
healthy controls (2079 (1054, 2960)); p=0.028. COPD neutrophils also demonstrated a
significant reduction in CD62L expression with and without fMLF stimulation. Asthma
participants had a significantly increased proportion and number of CD62L""¢"/CD16%™
neutrophils (median: 5.4% and 0.14 x 10°/L, respectively), in comparison with healthy
(3.54% and 0.12 x 10°/L, respectively); p<0.017.

Conclusion: Reduced CD62L expression suggests blood neutrophils have undergone prim-
ing in COPD but not in asthma, which may be the result of systemic inflammation. The
increased shedding of CD62L receptor by COPD blood neutrophils suggests a high sensi-
tivity for activation.

Keywords: COPD, asthma, neutrophils, adhesion molecules, neutrophils phenotype

Introduction
Obstructive airway diseases such as asthma and COPD are common respiratory
diseases with a burden that is expected to continue to increase." The presence of
airway inflammation is a common feature of both diseases” contributing to exacer-
bations and airway remodeling where neutrophils are common and associated with
airflow obstruction and lung function decline.>™

Neutrophils are the most abundant leukocyte cells in circulation® and provide a
regulated immune response at the site of injury or infection.® In a healthy state, the
migration of neutrophils into the airways is tightly regulated.”” Infection or inflamma-
tion in the airways can trigger the release of inflammatory chemokines and cytokines,
which stimulate endothelial cell expression of adhesion molecules. The adhesion
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molecules present on the surface of neutrophils, such as
CD62L (L-selectin), initiate the process of engagement by
anchoring with P and E-selectins of endothelial cells, result-
ing in capture and rolling of neutrophils® followed by firm
adhesion,'® mediated by integrins such as CD11b (Integrin
a M) and CDl1c (Integrin o X) which bind with intercellular
adhesion molecules of endothelial cells.'"*'? After firm adhe-
sion, neutrophils aggregate and clump at endothelial junc-
tions via intercellular adhesion molecules such as CD54
(ICAM-1)"? and finally transmigrate through the endothelial
junctions, cleaving endothelial cell basement membrane pro-
teins by using their proteolytic enzyme neutrophil elastase
(NE) to enter the inflamed and/or infected tissue.®'*

Persistent inflammation in the airways in asthma and
COPD can result in increased production of cytokines such
as CXCL-8, and TNF-a, which upon prolonged release
can prime the endothelial cells of blood vessels for captur-
ing the neutrophils in circulation, resulting in premature
activation or priming of circulatory neutrophils.®'>'® The
priming of neutrophils can trigger production of intracel-
lular reactive oxygen species (ROS), along with changes
in regulation of surface adhesion molecules,'” such as
shedding of the CD62L receptor,'® before homing into
airways. Thus, the analysis of surface adhesion molecules
and ROS production of blood neutrophils of obstructive
airway disease can help in understanding the influence of
airway inflammation on systemic circulation."”

In this study, we analyzed the priming associated signa-
tures of blood neutrophils from participants with COPD,
asthma, and healthy controls by measuring the surface
expression of neutrophil adhesion molecules (CD62L,
CDl11b, CDl1l1c, and CD54) and neutrophils oxidative burst
capacity. As we previously identified neutrophil subsets
based on nuclear morphology,”° in this study, we have char-
acterized them as per their surface expression of CD16 and
CD62L.%'2* We hypothesized that participants with obstruc-
tive airway disease would have downregulated CD62L
expression, upregulated CD11b, CDI11¢, CD54 expression,
elevated oxidative burst, and elevated proportion of
CD62LY™ neutrophils in comparison with healthy controls.

Materials And Methods

Participants

Adults (>18 years) were recruited from the respiratory
ambulatory care clinic service of John Hunter Hospital
(Newcastle, Australia), the clinical research databases of
the Priority Research Centre for Healthy Lungs at The

University of Newcastle, Australia, the Hunter Medical
Research Institute (Newcastle Australia) volunteer regis-
ter, and through community advertisement. All partici-
pants provided written informed consent, and the ethics
approval was obtained from the Hunter New England
Human Research Ethics Committee.

All participants had no history of a clinical respiratory
tract infection in the previous 4 weeks, no current lung cancer
or other blood, lymphatic, or solid organ malignancy. Those
with asthma (n=20) had a physician’s diagnosis with objec-
tive evidence of variable airway obstruction or bronchial
hyper-responsiveness. Those with COPD (n=17) had a phy-
sician’s diagnosis in combination with a post-bronchodilator
FEV, of less than 80% of the predicted value and/or a post-
bronchodilator FEV/FVC less than 70%. Healthy non-smo-
kers (n=19) had normal lung function assessed by spirometry
and had no previous history of respiratory disease.

As previous studies have shown that smoking can
the

19,25

influence adhesion molecule expression on

neutrophils, current smokers or those who had ceased
smoking within the last six months were excluded. Any
participant with a primary diagnosis of bronchiectasis or
those receiving monoclonal antibodies for the treatment of

asthma or COPD was also excluded from the study.

Study Design

A cross-sectional study was conducted in which peripheral
blood samples were collected in EDTA tubes (BD
Vacutainer, BD Worldwide, NSW, Australia) and spirome-
try was performed as described previously,”® after an
assessment of clinical history including respiratory symp-
toms, smoking status, and medication.

Blood Inflammatory Cell Count

A full blood count was performed by using CELL-DYN
Ruby hematology analyzer (Abbott, Lake Bluff, IL, USA).
Blood samples were not available for full blood count for
two participants.

Antibodies Utilized For Flow Cytometry
Antibodies were prepared by diluting the titrated volumes
(calculated based on the ratio of MFI of isotype and anti-
body) of CD16-PE-Cy7, CD62L-BV421, CD54-BV650,
CD11b-PE (BD Bioscience, Franklin Lakes, NJ, USA),
and CDI11c-APC (Bio Legend, San Diego, CA, USA) in
50 puL of BD stain buffer (BD Bioscience, Franklin Lakes,
NJ, USA). The antibody cocktail was then stored at 4°C
until further use.
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Whole Blood Staining

Whole blood was incubated with antibody cocktail for 30
mins at 4°C followed by lysis of red blood cells by
erythrocyte lysis buffer (Qiagen, Hilden, Germany). The
cells were suspended in staining buffer (1% bovine serum
albumin (Roche, Mannheim, Germany) in Dulbecco’s
phosphate-buffered saline (PBS) (Gibco, Grand Island,
NY, USA)) and treated with propidium iodide (PI) (BD
Bioscience, Franklin Lakes, NJ, USA). The cell suspen-
sions were then analyzed on a flow cytometer (Fortessa
X-20) (BD Bioscience, Franklin Lakes, NJ, USA) and
marker surface expression was recorded on CD16" granu-
locytes as median fluorescence intensity (MFI). Data were
analyzed using FlowJo version 10.5.3 (BD Bioscience,
Franklin Lakes, NJ, USA).

Gating Strategy For Neutrophil Subset

Characterization

The neutrophil subsets were gated and characterized based
on dim and bright expression of CD16 and CD62L as
previously described.?! Gate assignment was undertaken
blinded to sample ID.

Oxidative Burst Measurement

Oxidative burst measurement was performed as previously
described.”’ Briefly, cells were stained with CDI16 and
CD62L followed by red blood cell lysis. Cells were sus-
pended in Hank’s balanced salt solution (Hyclone, Logan,
Utah, USA) and treated with 1uM Dihydrorhodamine-123
(DHR-123, Sigma-Aldrich, St. Louis, MO, USA). Cell sus-
pensions were then treated with N-Formylmethionine-leu-
cyl-phenylalanine (fMLF) (Sigma-Aldrich, St. Louis, MO,
USA). The response of the ROS indicator dye DHR-123 in
CDI16" granulocytes was recorded as MFI.>"?” In addition

to DHR-123 MFI, the experiment also utilized the MFI of
CD62L to gauge the level of activation of neutrophils by
observing the CD62L shedding (drop in CD62L MFI) with
subsequent stimulation with fMLF.

Statistical Analysis

Data were analyzed using Stata version 15.1 (StataCorp,
College Station, TX, USA). Results are reported as mean
(SD) or median (interquartile range), unless otherwise sta-
ted. Continuous measures were analyzed using the two-
sample Wilcoxon’s rank-sum test or #-test (two sample t
test with equal variances) and Kruskal-Wallis test or one-
way analysis of variance (ANOVA) as appropriate. Matched
samples were analyzed by paired f#test or Wilcoxon
matched-pairs signed-rank test as appropriate. Categorical
data were analyzed using Fisher’s exact test. Number of
participants analyzed for each measurement is indicated in
tables and figure legends.

Results

Clinical Characteristics

The clinical and demographic details of the participants
are provided in Table 1, and the blood inflammatory cell
counts are provided in Table 2. Participants with COPD
(n=17) were older with a greater smoking history
(Table 1). Participants with asthma and COPD were pre-
scribed inhaled corticosteroids and had significantly
reduced lung function in comparison with healthy controls
(Table 1). The total number of white blood cells and
neutrophils were significantly elevated in both asthma
and COPD in comparison with healthy controls. The num-
ber of blood eosinophils were significantly higher in
asthma in comparison with healthy (Table 2). The asthma

Table | Clinical Characteristics Of Participants With COPD, Asthma, And Healthy Controls

COPD Asthma Healthy p-Value

n 17 20 19

Age, median (IQR) 72.0 (67.0, 73.0)* 65.0 (60.5, 70.0) 55.0 (47.5, 68.5) 0.007
Males, n (%) 9 (53) Il (55) 4 (21) 0.067
Ex-smoker, n (%) 15.0 (88.2) 6.0 (30.0)* I (5.5)* <0.001
Smoking (pack years), mean (SD) 50.3 (27.5) 5.6 (5.9)" 9.6" <0.001
FEV,% predicted, median (IQR) 62.9 (56.5, 80.5) * 82.44 (60.7, 100.8)* 105.01 (96.1, 114.7) <0.001
FEV,/FVC (%), median (IQR) 54.9 (41.5, 63.6)* 71.3 (61.4, 77.6)* 80.5 (78.4, 84.8) <0.001
Taking ICS, n (%) 13.0 (76.5) 18.0 (90.0) - 0.383
BDP equivalent ICS dose (ug/day), mean (SD) 1030.0 (677.0) 903.0 (603.0) - 0.584

Notes: Data are presented as mean * SD or median (interquartile range (IQR); ql, q3) unless otherwise stated. *p<0.017 compared with healthy controls, and #p<0.017

compared with COPD.
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Table 2 Blood Inflammatory Cell Count From Participants With COPD, Asthma, And Healthy Controls
COPD (n=17) Asthma (n=19) Healthy (n=18) p-Value

Total WBC x10%/L 7.45 (6.97, 8.93)* 7.70 (6.65, 9.63)* 6.56 (5.85, 7.38) 0.021
Neutrophils x 10%/L 428 (3.92, 5.48)* 4.75 (4.02, 6.32)* 3.77 (3.39, 4.27) 0.005
Neutrophils % 61.90 (52.60, 64.90) 62.70 (59.50, 65.60)* 55.10 (49.60, 60.40) 0.044
Eosinophils x 10°/L 0.20 (0.14, 0.24) 0.23 (0.18, 0.37)* 0.12 (0.08, 0.19) 0.004
Eosinophils % 2.26 (1.78, 2.88) 2.84 (2.07, 4.72) 1.80 (1.29, 2.84) 0.065
Basophils x 10°/L 0.11 (0.08, 0.14) 0.08 (0.07, 0.10) 0.09 (0.07, 0.11) 0.273
Basophils% 1.52 (1.01, 1.59) 1.04 (0.85, 1.22)" .40 (1.18.1.60) 0.025
Lymphocytes x 10%/L 1.78 (1.56, 2.60) 2.04 (1.41, 2.55) 2.16 (1.66, 2.49) 0.824
Lymphocytes % 2630 (21.20, 29.50)* 26.00 (22.20, 29.40)* 31.80 (30.50, 39.00) 0.002
Monocytes x 10%/L 0.71 (0.63, 0.80)* 0.57 (0.41, 0.74)" 0.46 (0.37, 0.63) 0.002
Monocytes % 8.77 (7.81, 10.40)* 7.44 (5.21, 9.33)" 7.49 (6.14, 8.59) 0.042

Notes: Data are presented as median (interquartile range; ql, q3) unless otherwise stated. *Kruskal-Wallis test, *p<0.017 compared with healthy, and #p<0.017 compared

with COPD.

participants also had elevated proportion of blood neutro-
phils in comparison with healthy controls (Table 2).

Adhesion Molecule Surface Expression Of
Blood Neutrophils

CD62L expression on blood neutrophils was significantly
reduced in COPD in comparison with asthma and healthy
controls (Figure 1). There was no difference observed in
the expression of CD11c, CD11b, and CD54 between the
groups. There was no correlation between any of the
adhesion molecule surface expressions and clinical char-
acteristics such as age, sex, smoking history, lung function,
and ICS dose of participants (data not shown).

To further characterize the CD62L expression on
COPD blood neutrophils, we also analyzed the percentage
of CD62L" neutrophils in all three groups. The COPD
participants had a significantly reduced proportion of
CD62L" neutrophils in comparison with asthma and
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Figure | Dot plot of adhesion molecules MFI of blood neutrophils of COPD
(n=17), asthma (n=20), and healthy controls (n=19), *p<0.017 in comparison with
healthy and Ap<0.017 in comparison with asthma, as per Kruskal-Wallis test; line
between dots represents the median value.

healthy (CD62L" neutrophils percentage, median (IQR),
asthma: 99.6 (99.2, 99.8), COPD: 97.9 (96.3, 99.5), and
healthy: 99.7 (98.9, 99.9); p=0.007).

Surface Expression Of Blood Eosinophils
There was no significant difference in surface CD16 and
adhesion molecule (CD62L, CD11b, CDIllc, and CD54)
expression on eosinophils (CD16 negative granulocytes)
between groups (Table 3). We also did not observe any
significant difference in the proportion of CD16 negative
cells between groups (CD16 cells percentage, median
IQR asthma: 6.4 (3.35, 8.30), COPD: 4.30 (3.30, 6.20),
and healthy: 3.5 (2.40, 5.20); p=0.084).

While not reaching statistical significance, CD62L
expression on eosinophils tended to be lowest in COPD
followed by asthma and then healthy control [CD62L MFI
median (IQR), asthma: 826 (582, 1091), COPD: 689 (507,
853), and healthy: 1018 (679, 1268); p=0.052] (Table 3).

ROS Production

Spontaneous ROS production (basal oxidative burst) of
blood neutrophils was similar in all three groups
(Figure 2). The production of ROS in blood neutrophils
was significantly increased from baseline following stimu-
lation with fMLF in a dose-dependent manner in all parti-
cipants (n=55) [DHR-123 MFI median (IQR) at baseline:
450 (357, 591), 10nM fMLF: 638 (474, 967), and 100nM
fMLF: 871 (554, 1525); p<0.05 for both stimulations in
comparison with baseline and for comparison between
10nM and 100nM stimulation]. However, on comparison
between groups, the level of oxidative burst was similar at
both stimulations (10nM and 100nM fMLF) regardless of
disease status (Figure 2).
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Table 3 Surface Expression Of Blood Eosinophils

Surface Molecules Asthma (n=20) COPD (n=17) Healthy (n=19) p-Value
CDl6 42.5 (21.2-96.3) 35.9 (10.3-79.6) 15.4 (6.4-41.1) 0.259
CDeé2L 826.0 (582.0-1091) 689.0 (507.0-853.0) 1018 (679.0-1268) 0.052
CDllb 898.0 (620.5-1102) 958.0 (833.0-1242.0) 824.0 (644.0-1055) 0.509
CDllc 2146 (1397-2415) 2236 (1791-2761) 2091 (1636-2519) 0.582
CD54 171.0 (138.5-191.0) 161.0 (148.0-171.0) 190.0 (162.0-195.0) 0.093

Notes: Data are presented as median of MFI and interquartile range (IQR), unless otherwise stated. p-Value is an outcome of Kruskal-Wallis test.

CD62L Shedding

Spontaneous shedding of CD62L receptors was signifi-
cantly higher in the COPD group in comparison with
both asthma and healthy [CD62L MFI median (IQR),
COPD: 1147 (730, 1402), asthma: 1750 (1074, 2528),
and healthy: 2185 (1103, 3042); p=0.011] (Figure 3).
Blood neutrophils from all participants (n=55) demon-
strated significant shedding of CD62L from baseline after
stimulation with fMLF [CD62L MFI median (IQR) at
baseline: 1530 (986, 2499), 10nM fMLF: 1067 (720,
1903) and 100nM fMLF: 1008 (687, 1849); p<0.05 for
both stimulations in comparison with baseline and for
comparison between 10nM and 100nM stimulation].
Neutrophils from COPD participants demonstrated signifi-
cantly increased CD62L shedding after stimulation in
comparison with both asthma and healthy controls, ie, at
10nM fMLF stimulation [CD62L MFI median (IQR),
COPD: 732 (537,1032), asthma: 1183 (891,1997), and
healthy: 1489 (639, 2129); p=0.014] and at 100nM fMLF
stimulation [COPD: 737 (569, 777), asthma: 1181 (815,
1878), and healthy: 1356 (641, 2116); p=0.012] (Figure 3).
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Figure 2 ROS production of unstimulated (OnM fMLF) and stimulated blood
neutrophils of COPD (n=17), asthma (n=19), and healthy participants (n=19); line
between dots represents the median value.

CD16/CD62L Neutrophil Subsets

Neutrophils were characterized according to CD16 and
CD62L expression into subsets as shown in Figure 4A. No
significant difference was observed for CD62LY™/CD16°" €™
neutrophil (a surrogate for hypersegmented neutrophils) pro-
portion and number between groups (Figure 4B and C,
respectively.) The proportion and number of CD62L"E"/
CD16%™ neutrophils (a surrogate of banded neutrophils)
were significantly elevated in asthma participants in compar-
ison with healthy participants as shown in Figure 4D and E,
respectively. Though no differences were observed for pro-
portion of classical neutrophils (CD62L™€"/CD16"e",
shown as ungated CD16 positive cells population between
two neutrophils subset gates in Figure 4A) between groups
(Figure 4F), their numbers were significantly high in both
asthma and COPD in comparison with healthy (Figure 4G).

Discussion

The study has demonstrated downregulated CD62L surface
expression on blood neutrophils from COPD participants in
comparison with asthma and healthy controls. Blood
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Figure 3 CDé62L MFI for COPD (n=17), asthma (n=19), and healthy (n=20)
participants at different fMLF concentrations, *p<0.017 in comparison with healthy
and "p<0.017 in comparison with asthma, as per Kruskal-Wallis test.
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Figure 4 (A) Gating strategy for characterization of neutrophil subsets based on CD 16 and CD62L expression. Neutrophil subset proportion (B, D, and F) and neutrophil
subset numbers (C, E, and G) for COPD (n=17), asthma (n=16), and healthy controls (n=19), *p<0.017 in comparison with healthy, as per Kruskal-Wallis test; line between
dots represents the median value. Neutrophil subsets: CD62Lbright CD16dim, CDé2Ldim CD16bright, and CDé2Lbright CD |6bright.

neutrophils from those with COPD also demonstrated
increased shedding of CD62L spontaneously and after stimu-
lation with fMLF in comparison with asthma and healthy
controls. While others have studied adhesion molecules on
the surface of blood neutrophils in either asthma®™ or
COPD," this study compared the expression of adhesion
molecules, oxidative burst of neutrophils, and also examined
blood neutrophil subsets in asthma and COPD along with
healthy controls.

Downregulation of CD62L is reported to coincide with
upregulation of CD11b and is considered a common signa-
ture of neutrophil priming in response to microbial products,
chemoattractant, and inflammatory cytokines.”*>° We
observed a significant downregulation of CD62L expression
on COPD neutrophils both in terms of MFI and % positive
cells while the expression of CD11b was not significantly
altered, suggesting reduced CD62L receptor density and that
neutrophils might be going through an early stage of priming.

Alternatively, this specific downregulation of CD62L in
COPD blood neutrophils may be the result of an exposure
to a specific stimulant, which may have not affected regula-
tion of other adhesion molecules. Previous studies have
demonstrated that regulation of adhesion molecules can
vary according to the stimulant. For example, a challenge
with lipopolysaccharide can cause downregulation of
CD62L on neutrophils without causing any major changes
to CDI11b. Conversely, a challenge with platelet-activating
factor can cause upregulation of CD11b without affecting
CD62L.*" In agreement with Mann et al, we did not observe
any alteration in CD62L expression at basal level between
asthma and healthy participants.”® An alternative possibility
may be that the downregulation of CD62L we have reported
in COPD may be due to the existence of low-intensity
systemic inflammation which is common in stable COPD.**

The production of ROS by neutrophils plays an impor-
tant role in their anti-microbial activity against wide range
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of pathogens. We utilized a pre-established method to
measure ROS?' and found no significant differences
between groups for ROS production levels of blood neu-
trophils at both baseline and following stimulation with
fMLF, suggesting no altered capacity of blood neutrophils
to generate ROS in asthma or COPD. This is in agreement
with another study in COPD where a difference was only
observed in sputum but not in blood neutrophils,* sug-
gesting any alteration in ROS production may occur after
neutrophils reach the site inflammation or infection.

Shedding of CD62L is also a signature corresponding to
neutrophil activation which can occur in response to stimuli
such as CXCL-8 and fMLF."® We observed a greater reduc-
tion in CD62L expression on blood neutrophils from COPD
participants at both baseline and following fMLF stimula-
tion in comparison with blood neutrophils from other parti-
cipant groups, suggesting that COPD blood neutrophils
might have already gone through some activation while in
the circulation. This could result in an enhanced sensitivity
for further activation with subsequent exposures.® The same
was not observed in the blood neutrophils of asthma parti-
cipants, which is an interesting observation and may be due
to the presence of low-grade systemic inflammation, which
is more common in COPD than asthma.’*** Further
research is required to fully elucidate these differences.

In this study, we have also characterized neutrophil sub-
sets based on CD16 and CD62L expression as previously
reported in a model of acute systemic inflammation.?' These
subsets were present in each of our participant groups, with a
significantly increased proportion of CD16%™/CD62L e
neutrophils (a surrogate for banded or immature neutrophils)
observed in asthma in comparison with healthy controls. In
the context of acute systemic inflammation, Pillay et al
reported significant increases in both CD16%™/CD62L" "
and CD16°€"/CD62LY™ neutrophil subsets after adminis-
tering low dose LPS.>! A recent study from the same group
has shown that CD16%™/CD62L""" neutrophils isolated
from blood after inducing acute inflammation were better in
the containment of bacterial pathogens (retaining bacteria in
phagosome for longer period of time) in comparison with
their counterparts.®> This suggests that increased presence of
CD16%™/CD62L 8" neutrophils in the blood of asthma
participants may be a physiological response against pre-
sence of infections in asthma. However, lack of microbial
data is a limitation in establishing this link in our study and is
an important area of further research in order to understand
the causes of increase in CD16“™/CD62L""€" in asthma

participants.

Our recent study of airway neutrophil subsets defined using
nuclear morphology found an increased proportion of banded
neutrophils in the airways of asthma in comparison with
COPD but not compared with healthy controls. Conversely,
we reported the increased presence of hypersegmented airway
neutrophils (surrogate for CD16"€"/CD62LY™ neutrophils)
in bronchial lavage of obstructive airway disease participants
and the hypersegmented neutrophils were also associated with
reduced lung function in obstructive airway disease.*’
CD16™€"/CD62LY™ neutrophils can be produced from nor-
mal neutrophils (CD16™€"/CD62L""€") following stimula-
tion with LPS in vitro and have been shown to be important
in the development of airway hyperactivity in isolated small
airway epithelial cells in co-culture. This suggests that normal
neutrophils might be able to express a different phenotype
following exposure to bacterial products such as LPS.*®

This study extends our understanding of the neutrophil
in airway disease. A better understanding of neutrophil
function and the factors that influence neutrophil migration
and activation are needed in order to develop better targeted
anti-inflammatory therapies for asthma and COPD. Our
data suggest there are systemic differences in the expression
of key receptors on blood neutrophils in COPD but not in
asthma. The small sample size of this study is a limitation in
categorizing the disease groups into different subgroups
according to their severity or inflammatory phenotypes.
The cross-sectional nature of the study is also a limitation
in understanding the effect of CD62L downregulation on
future clinical outcomes of disease, and longitudinal studies
of blood and airway neutrophils are needed.

Conclusion

COPD blood neutrophils feature reduced expression of
CD62L and increased shedding of CD62L both sponta-
neously and after stimulation, in comparison with asthma
and healthy participants, suggesting blood neutrophils in
COPD have undergone partial priming in the circulation.
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