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ABSTRACT: Pentraxin (PTX)3 is involved in antimicrobial defence, apoptotic cell clearance and

extracellular matrix stability. As these processes are altered in chronic obstructive pulmonary

disease (COPD), we aimed to investigate PTX3 expression in patients with this disease.

PTX3 expression was quantified by immunohistochemical staining of lung tissue from never-

smokers, smokers without COPD, and in patients with COPD of Global Initiative for Chronic

Obstructive Lung Disease (GOLD) stage I, II and III–IV. mRNA expression was examined in total

lung tissue by quantitative RT-PCR. PTX3 concentration was measured in induced sputum and

plasma by ELISA.

PTX3 is mainly localised in the interstitium of the small airways and alveolar walls. There were

no significant differences in pulmonary, sputum and plasma PTX3 expression between study

groups. However, PTX3 expression in small airways correlated significantly with forced expiratory

volume in 1 s (r50.35, p50.004). In the alveolar walls, PTX3 expression correlated significantly

with carbon monoxide transfer coefficient (r50.28, p50.04). In sputum, PTX3 levels were highly

correlated with the number of neutrophils. Finally, systemic levels of PTX3 tended to be lower in

severe COPD compared with mild COPD.

In COPD, airflow limitation and reduced transfer coefficient for carbon monoxide are associated

with lower pulmonary interstitial expression of PTX3.

KEYWORDS: Airway inflammation, chronic obstructive pulmonary disease, extracellular matrix,

induced sputum, innate immunity

M
orbidity and mortality due to chronic
obstructive pulmonary disease (COPD)
are increasing worldwide [1]. The

World Health Organization predicts that COPD
will be listed as the fourth most important cause
of death by 2030 [2]. The accelerated decline in
lung function in patients with COPD is usually
progressive and, until now, no medical treatment
has proved to slow down this process.

COPD is generally considered as an inflamma-
tory lung disease, in which inhaled noxious
particles and fumes trigger an activation of the
innate and adaptive immune response [3]. This
inflammatory response contributes to the four
main mechanisms altering the small airways and
alveoli structurally and functionally: oxidative
stress, proteolysis, apoptosis and remodelling.
These mechanisms result in the two main

pathological features of COPD: chronic bronch-
iolitis (with a narrowing of the small airways)
and emphysema (destruction of the alveolar
walls) [4, 5].

The factors that drive the ongoing inflammation
in COPD remain to be elucidated. Impaired
immune defence mechanisms leading to low-
grade viral infections and bacterial colonisation
in the small airways of patients with COPD could
contribute to this process [6–8]. In addition,
reduced clearance of apoptotic cells and auto-
immune mechanisms could also play a role in
maintaining destructive inflammation in the
lungs of patients with COPD [9–12].

Pentraxin (PTX)3 is a member of the long PTXs,
which are humoral factors of the innate immune
response. This molecule is produced by different
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cell types (white blood cells, fibroblasts, endothelial cells,
epithelial cells, chondrocytes, synoviocytes and smooth muscle
cells). Tumour necrosis factor (TNF)-a and interleukin-1b are
main inducers of PTX3 expression [13–15]. PTX3 is stored in
specific granules in neutrophils from which it is swiftly
released in response to microbial recognition and inflamma-
tory signals. Released PTX3 is partially found in neutrophil
extracellular traps, which are formed by extruded DNA [16].

Similar to C-reactive protein (CRP; which is a short PTX), PTX3
is capable of opsonisation of microbes. In addition, PTX3 is
involved in clearance of apoptotic cells. Besides the innate
defence functions, PTX3 is also involved in the formation and
stability of the extracellular matrix. PTX3 is, through binding
with TNF-a-stimulated gene 6 (TSG-6), an anchorage point for
hyaluronic acid cross-linking, which is a main component of
the extracellular matrix [17, 18].

Serum concentrations of PTX3 rapidly increase during inflam-
matory conditions, such as sepsis and acute myocardial
infarction [19, 20]. Increased PTX3 expression is also present
in severe chronic inflammatory conditions, such as rheumatoid
arthritis [21]. In contrast, low-grade systemic inflammation, as
detected, for instance, in metabolic syndrome, is not accom-
panied by increased systemic PTX3 levels [22]. The role of
PTX3 in pulmonary infection and acute lung injury is reviewed
elsewhere [23].

In summary, PTX3 has several important functions that could
be relevant to COPD pathogenesis. We hypothesise that PTX3
expression is altered in COPD, contributing to the increased
susceptibility to low-grade infections and possible auto-
immune responses in COPD. Apart from its immunological
role, altered PTX3 expression with reduced hyaluronic acid
cross-linking could interfere with structural processes, such as
remodelling and emphysema.

MATERIALS AND METHODS
A detailed description of the materials and methods used is
available in the online supplementary material. All patients
signed written informed consent prior to participation in
the study. This study was approved by the Medical Ethical
Committees of Ghent University Hospital (Ghent, Belgium)
and University Hospital Gasthuisberg (Leuven, Belgium) in
accordance with the Declaration of Helsinki.

Lung tissue
Lung tissue was obtained from surgical lung resection speci-
mens of patients diagnosed with solitary pulmonary tumours
at Ghent University Hospital and from lung explants of end-
stage COPD patients undergoing lung transplantation at
University Hospital Gasthuisberg.

Paraffin-embedded lung tissue sections were stained with anti-
human PTX3 antibody (clone MNB4; Alexis Corporation,
Lausen, Switzerland). Airways free of cartilage and adjacent
pulmonary arteries were analysed with a computerised
image analysis system (KS400; Zeiss, Oberkochen, Germany).
Expression of PTX3 in the alveoli was determined using a
semiquantitative score by two independent observers, blinded
for clinical data.

Expression of target genes (PTX3 and TNF-a) and reference
genes in lung tissue mRNA was analysed with TaqMan Gene
Expression Assays (Applied Biosystems, Foster City, CA,
USA). RT-PCR was performed in duplicate using diluted
cDNA template and the LightCycler480 Probes Master Mix
(Roche, Basel, Switzerland).

Sputum induction and processing
Sputum induction and processing was performed as described
previously [24]. Samples were analysed by ELISA for human
PTX3 (Alexis Corporation).

Plasma PTX3 and CRP levels
Samples were analysed by ELISA for human PTX3 (Alexis
Corporation) and high-sensitivity ELISA for CRP (R&D Systems,
Abingdon, UK).

Statistical analysis
Statistical analyses were performed using SPSS software (SPSS
Inc., Chicago, IL, USA). Differences between multiple study
groups were evaluated by the Kruskal–Wallis test, followed by
group-to-group comparison using the Mann–Whitney U-test.

Correlations between clinical data and log-transformed image
analysis data were obtained using the Pearson correlation
coefficient. Linear regression was used to investigate the
association between image analysis data and forced expiratory
volume in 1 s (FEV1). A p-value of ,0.05 was considered
significant.

RESULTS
Protein expression of PTX3 in human lungs
Figure 1 shows representative slides of immunohistochemical
staining of PTX3 in human lung tissue. PTX3 was expressed in
the small airways, mainly with an extracellular localisation in
the lamina propria and adventitia (fig. 1a). A similar pattern of
PTX3 expression was identified in adjacent pulmonary blood
vessels. Figure 1b shows the appropriate isotype control
staining. Figure 1c shows expression of PTX3 in the alveolar
compartment. PTX3 was present in type II pneumocytes.
Figure 1d shows expression of PTX3 in the alveolar macro-
phages.

Quantification of PTX3 in lungs of never-smokers, smokers
without COPD and patients with COPD
Quantification of PTX3 protein expression in small airways
The characteristics of the study population are provided in
table 1. The population consisted of 66 patients: never-smokers
(n510), smokers without COPD (n516), and patients with
COPD in Global Initiative for Chronic Obstructive Lung
Disease (GOLD) stages I (n513), II (n514) and III–IV (n513).

Representative sections of human lung tissue stained for PTX3
in smokers without COPD and patients with COPD are shown
in figure 1e and f, respectively. Using computerised image
analysis, the level of expression of PTX3 was measured in the
walls of the small airways. In severe and very severe COPD,
the level of PTX3 in the small airway wall tended to be lower
compared with mild COPD and subjects without COPD. There
were no significant differences in PTX3 expression between
study groups (fig. 2a). However, the expression of PTX3 (area
of positive staining as a percentage of the total airway wall)
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correlated significantly with the post-bronchodilator FEV1 %
predicted (Pearson correlation coefficient r50.35, p50.004)
(fig. 2b) and with the FEV1/forced vital capacity ratio (r50.27,
p50.031) (data not shown). When normalising the area of
positive staining for the length of the basement membrane, the
correlation between FEV1 and PTX3 expression remained
significant (r50.31, p50.012). There were no significant
differences in PTX3 expression between current smokers and
ex-smokers (data not shown). Univariate analysis of PTX3
expression in relation to clinical and biochemical variables is
shown in table 2. PTX3 expression correlated significantly with
parameters of airway obstruction, but not with other biological
variables.

The effect of possible confounders on the expression of PTX3 in
small airways was investigated by linear regression model
(table 3). The association between PTX3 expression levels and
FEV1 remained significant after adjustment for variables that
changed the point estimate of FEV1 by .10% (treatment with
inhaled corticosteroids, treatment with oral corticosteroids and
time since quit smoking).

Quantification of PTX3 protein expression in pulmonary arteries

Expression of PTX3 in pulmonary arteries, located adjacent to
the small airways, was measured using image analysis. PTX3

expression in the pulmonary artery wall was not different
between study groups (fig. E-1 in the online supplementary
material). The level of PTX3 expression correlated significantly
with the transfer coefficient of the lung for carbon monoxide
(KCO) (r50.30, p50.039) (fig. E-2 in the online supplementary
material).

Quantification of PTX3 protein expression in alveoli

The mean alveolar expression of PTX3, assessed by a semi-
quantitative score, was not different between study groups
(fig. 3a). However, alveolar PTX3 levels correlated significantly
with KCO, as shown in figure 3b (r50.28, p50.040). Univariate
analysis is shown in E-table 1 in the online supplementary
material.

Quantification of PTX3 expression at mRNA level in lung tissue

The characteristics of the study population are shown in E-
table 2 in the online supplementary material. The mRNA
expression of PTX3 was not different between study groups.
There was no correlation between the expression of PTX3 and
FEV1 % pred (r5 -0.09, p50.52) (data not shown) or between
the alveolar score of PTX3 and KCO (r50.19, p50.27) (data
not shown). PTX3 mRNA expression levels in total lung
significantly correlated with the mRNA expression of
TNF-a (r50.325, p50.024) (fig. 4a). mRNA expression data

a)

b)

c)

d)

e)

f)

FIGURE 1. Immunohistochemical staining for pentraxin (PTX)3 in human lungs. Paraffin-embedded sections were incubated with anti-human PTX3 antibody. PTX3

expression is visualised by brown 3,39-diaminobenzidine staining. Expression of PTX3 was located in the interstitium of the lamina propria and adventitia of the small airways

and in the walls of pulmonary arteries. Alveolar septa, alveolar macrophages and type II pneumocytes also contained PTX3. a) Anti-human PTX3 antibody staining in small

airway and pulmonary artery. b) Isotype control staining. c) Staining for PTX3 in the alveolar compartment. Arrow: type II pneumocyte. d) PTX3 expression in the alveoli. Arrow:

alveolar macrophage. Sections are from a never-smoker without airway obstruction. e) Representative slide of a smoker without chronic obstructive pulmonary disease

(COPD). f) Representative slide of a patient with COPD in Global Initiative for Chronic Obstructive Lung Disease stage III.
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for TNF-a are shown in figure E-3 in the online supplementary
material.

Expression of PTX3 in induced sputum
Characteristics of the study population are shown in E-table 3
in the online supplementary material and the results of the
PTX3 ELISA in induced sputum supernatant are shown in E-
table 5 in the online supplementary material. There were no
significant differences between study groups. There were no
correlations between FEV1 and the concentration of PTX3 in
induced sputum supernatant (data not shown). PTX3 levels
correlated significantly with the number of neutrophils in
induced sputum (r50.66, p,0.001) (fig. 4b).

PTX3 expression in plasma
The characteristics of the study population are shown in E-
table 4 in the online supplementary material. In contrast to
high-sensitivity CRP levels in plasma, the concentrations of
plasma PTX3 were not different between study groups (E-
table 5 in the online supplementary material). Plasma PTX3
concentrations did not correlate with FEV1 (r50.08, p50.56)
(fig. E-4 in the online supplementary material). However, in
the subgroup of patients with COPD, the level of circulating
PTX3 was significantly correlated with FEV1 (r50.37, p50.04).
In contrast, plasma CRP levels correlated significantly with
FEV1 (r5 -0.32, p50.014) (data not shown).

DISCUSSION
To our knowledge, this is the first study addressing the expression
of PTX3 in human lung tissue sections. Importantly, this study

revealed a marked association between airflow limitation,
reduced KCO and pulmonary expression of PTX3 in COPD.

This study demonstrated the expression of PTX3, both at the
mRNA and protein levels, in human lung tissue. PTX3
expression was observed in pulmonary white blood cells and
type II pneumocytes, which is compatible with previous in vivo
studies in mice and in human cells in vitro [25–28]. Apart from
the presence of PTX3 in inflammatory cells and alveolar
epithelial cells, we also observed an important extracellular
location of PTX3, especially in the subepithelial regions and
adventitia of the small airways, in the alveolar walls, and in
the walls of pulmonary arteries. The pattern of interstitial
localisation of PTX3 has previously been reported in myo-
cardium and kidney [29, 30].

The mean protein expression levels of PTX3 in airways walls
were not significantly different between study groups.
However, there was a clear trend towards lower expression
of PTX3 in small airways of patients with COPD compared
with subjects without airflow limitation. Indeed, there was a
significant correlation between FEV1 (a marker for small
airway obstruction) and the expression of PTX3 in the small
airway wall. This marked independent association of FEV1 and
PTX3 expression in the small airways links the low levels of
PTX3 to the most important feature of COPD: airway
obstruction. This association remained significant, even when
adjusting for possible confounders.

In contrast, there was no significant difference between study
groups regarding the level of PTX3 expression in pulmonary

TABLE 1 Characteristics of the study population for the immunohistochemical study#

Never-smokers Smokers without

COPD

COPD p-value

GOLD I GOLD II GOLD III–IV

Subjects 10 16 13 14 13

Males/females 3/7 14/2 12/1 14/0 11/2 ,0.001

Age yrs 56 (38–71) 60 (42–77) 63 (54–76) 68 (42–78) 60 (53–68) 0.06

Smoking exposure pack-yrs 0 21 (6–123) 35 (10–104) 41 (20–60) 35 (14–63) ,0.001

Time quit smoking yrs NA 6.0 (0–35) 0.1 (0–25) 0.3 (0–18) 1.5 (0–24) 0.16

FEV1 % pred 100 (81–121) 106 (72–147) 84 (80–105) 69 (56–78) 24 (15–46) ,0.001

FEV1 L 2.5 (1.9–4.9) 3.3 (2.0–5.1) 2.9 (2.0–3.6) 2.2 (1.6–2.8) 0.8 (0.5–1.4) ,0.001

FEV1/FVC % 78 (74–83) 75 (71–89) 64 (56–69) 57 (45–64) 38 (25–65) ,0.001

DL,CO
" % 90 (72–111) 100 (65–116) 82 (53–106) 72 (38–97) 28 (16–69) ,0.001

KCO
" % 100 (94–121) 99 (70–121) 88 (49–121) 86 (44–108) 50 (31–108) 0.001

ICS yes/no 0/10 0/16 0/13 3/11 12/1 ,0.001

OCS yes/no 0/10 1/15 0/13 0/14 7/6 ,0.001

Statins yes/no 2/8 1/15 3/10 1/13 0/13 0.310

RAAS blockers yes/no 0/10 2/14 2/11 3/11 0/13 0.189

Serum CRP mg?dL-1 0.4 (0.0–7.2) 0.6 (0.0–12.3) 0.7 (0.1–4.1) 1.2 (0–9.8) 1.4 (1.0–1.7) 0.40

White blood cells per nL 9.6 (4–15) 8.3 (4–24) 9.1 (4–16) 8.0 (3–13) 12.0 (11–16) 0.24

Data are expressed as n or median (range), unless otherwise stated. COPD: chronic obstructive pulmonary disease; GOLD: Global Initiative for Chronic Obstructive Lung

Disease; FEV1: forced expiratory volume in 1 s; % pred: % predicted; FVC: forced vital capacity; DL,CO: diffusing capacity of the lung for carbon monoxide; KCO: transfer

coefficient of the lung for carbon monoxide; ICS: inhaled corticosteroids; OCS: oral corticosteroids; RAAS: renin/angiotensin/aldosterone system; CRP: C-reactive

protein; NA: not applicable. Bold indicates statistically significant result by Kruskal–Wallis test for continuous variables and Fisher’s exact for categorical variables.
#: n566; ": 14 missing values.
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arteries or alveolar walls. Although this finding may be
surprising at first, there is a plausible explanation: the study
groups are defined by the GOLD classification, which uses
FEV1 to categorise the subjects. However, lower alveolar and
vascular PTX3 expression is associated with reduced KCO,
which is a marker for emphysema. As COPD is a hetero-
geneous disease, patients with severe COPD (i.e. severe airflow
limitation) can have various levels of emphysema (with, for
instance, a limited degree of emphysema and, therefore,
relatively normal levels of KCO and PTX3).

At the mRNA level, PTX3 expression did not correlate with
lung function parameters. At first sight, this result seems
contradictory to the results of PTX3 protein expression levels.
There are, however, several possible explanations. First,

mRNA levels were measured in total lung tissue samples,
which comprise different structures present in the lung, such
as blood vessels, airways, the alveolar compartment and
lymphoid follicles. This overall mixture of cell types could
mask the specific decline in PTX3 levels in the small airway
wall and in the alveolar compartment. Secondly, altered post-
transcriptional regulation in patients with COPD could result
in a decrease of PTX3 at protein level, but not at mRNA level.

When assessing PTX3 levels in induced sputum of patients
with COPD and subjects without airflow limitation, we found
no association with FEV1. PIZZICHINI et al. [31] also detected
PTX3 in induced sputum. In contrast to our findings, PIZZICHINI

et al. [31] found an increased level of PTX3 in the sputum of
patients with COPD compared with controls. The levels
reported by PIZZICHINI et al. [31] are lower than the PTX3
concentrations in our study. The reason for these differences
could be multifactorial, including differences in patient
selection and sputum processing. In our study, the concentra-
tion of PTX3 in induced sputum correlated with the percentage
of neutrophils in the sputum. This evidence suggests that the
level of PTX3 in sputum is largely dependent on the storage of
this innate molecule in neutrophilic granules. This finding is
compatible with previous reports on storage of PTX3 in
neutrophils [32].

In the systemic circulation, PTX3 levels were not significantly
correlated with disease severity of COPD. This is in contrast
with the marked increase of plasma CRP in patients with
COPD, confirming previous reports on systemic inflammation
in COPD [33]. Importantly, within the group of patients with
COPD, a significant positive correlation between plasma PTX3
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FIGURE 2. Quantification of pentraxin (PTX)3 expression in small airways.

Lung tissue sections were stained for PTX3. a) Percentage of the area of the total

airway wall that stained positively. Results are shown per study group (never-

smokers without airflow limitation, smokers without airflow limitation and patients

with chronic obstructive pulmonary disease (COPD) in different Global Initiative for

Chronic Obstructive Lung Disease (GOLD) stages). Data are presented as

mean¡SEM. Kruskal–Wallis test: p.0.05. b) Scatter plot of the % predicted (%

pred) value of the post-bronchodilator forced expiratory volume in 1 s (FEV1),

plotted against the percentage of the area of the airway wall that stained positively

for PTX3. Each data point represents the mean expression of PTX3 in the small

airways of one subject. —: r50.35. p50.004.

TABLE 2 Univariate analysis of immunohistochemical
staining of pentraxin (PTX)3 in small airways

Independent variable log10 PTX3 (area %)

correlation coefficient r

Age 0.17

Sex 0.20

Smoking exposure pack-yrs -0.17

Current smoking status -0.27

Time quit smoking yrs 0.13

Post-bronchodilator FEV1 L 0.20

Post-bronchodilator FEV1 % pred 0.35**

FEV1/FVC % 0.27*

ICS treatment -0.22

OCS treatment 0.01

Statin treatment -0.04

RAAS blocker# treatment 0.01

Pre-operative CRP level -0.01

Pre-operative white blood cell count -0.23

FEV1: forced expiratory volume in 1 s; % pred: % predicted; FVC: forced vital

capacity; ICS: inhaled corticosteroid; OCS: oral corticosteroid; RAAS: renin/

angiotensin/aldosterone system; CRP: C-reactive protein. #: angiotensin-

converting enzyme inhibitors and sartans. *: p,0.05 by Pearson correlation

coefficient calculation; **: p,0.01 by Pearson correlation coefficient calculation.
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levels and FEV1 was again observed, suggesting a decrease of
circulating PTX3 levels in patients with a more advanced stage
of COPD.

Taken together, we demonstrated that a decrease in pulmonary
interstitial and circulating PTX3 protein levels is associated
with increased airway obstruction and emphysema in COPD,
when measured under clinically stable conditions. This
association between lung function parameters of COPD and
expression of PTX3 is by no means evidence of a causal
relationship. In fact, hypotheses could be generated in both
directions: COPD could induce a depletion of PTX3 (through
enhanced proteolytic destruction of PTX3 in COPD) and/or the
reduced expression of PTX3 might contribute to the pathogen-
esis of COPD. Our study provides evidence that the decrease in
pulmonary PTX3 is more likely to be the consequence of the
process of COPD, as PTX3 protein levels are mainly reduced in
more advanced stages of COPD (GOLD II–IV). In addition, the
absence of a clear association between the lung function
parameters and PTX3 expression at the mRNA level further
supports the concept of secondary depletion of PTX3 in COPD.
Finally, a recent study by our group showed that PTX3
knockout mice chronically exposed to cigarette smoke have
similar pulmonary inflammation and emphysema scores as
their wild-type controls, arguing against a primary role of PTX3
deficiency in the pathogenesis of COPD [34].

These findings do not exclude the possibility of a secondary
reduction of PTX3 protein levels in the lungs of patients with
COPD, significantly contributing to the progression of the
disease in humans by different mechanisms, both structural
and inflammatory. As mentioned previously, low levels of
interstitial PTX3 could lead to reduced hyaluronic acid cross-
linking with instability of the extracellular matrix, enhancing
the process of emphysema and the ongoing inflammation by
release of low molecular weight hyaluronic acid fragments.
Indeed, several studies have described alterations in pulmon-
ary extracellular matrix components in COPD [35–37].

Reduced circulating PTX3 levels and reduced interstitial PTX3
could contribute to impaired antimicrobial defence, especially
during invasive infections. This impaired innate immune
function in patients with COPD is compatible with the
increased risk of invasive pulmonary infections with

Aspergillus fumigatus and Pseudomonas aeruginosa in these
patients [38–40]. As PTX3 is known to be involved in clearance
of apoptotic cells, a reduction of the level of this molecule
could lead to accumulation of apoptotic cells in COPD [41, 42],
which is a possible risk factor for an autoimmune component
in COPD pathogenesis. Finally, as PTX3 has a dampening
function on neutrophil influx during inflammation [43],
reduced pulmonary PTX3 levels could contribute to dispro-
portionate neutrophilic influx, with damaging consequences
for the lung tissue.

From the point of view of extrapulmonary effects in COPD, it
appears that plasma PTX3 is not useful as a marker to detect
systemic inflammation compared with CRP. Elevated systemic
levels of PTX3 have been observed in situations of severe
inflammatory responses, such as invasive infections and sepsis
[44]. We hypothesise that during COPD exacerbations and
invasive pulmonary infections, PTX3 concentrations will
increase rapidly, both locally and systemically, due to the
swift release of PTX3 stored in neutrophils and the enhanced
production by white blood cells that are attracted towards the
mucosal area of inflammation. Further studies are needed to
investigate this topic.

There are different components that contribute to the strength
of this study. First, this study examined the expression of
PTX3, both at the mRNA and protein levels, in different large
study populations, covering both healthy subjects and patients
with the different stages of COPD. Secondly, expression of
PTX3 was assessed in different compartments (sputum, small
airways, alveoli and plasma), resulting in a broad coverage of
PTX3 expression relevant to respiratory disease. Thirdly, the
described association of lower PTX3 levels in human lungs
with increasing airflow limitation was adjusted for possible
confounders, suggesting a true relationship with the disease
rather than a bystander effect. Finally, expression of PTX3
in different compartments could be linked to the known
physiology of PTX3 production (TNF-a) and storage (sputum
neutrophils).

However, there are several limitations of the study that should
be addressed. First, for evaluating the expression of PTX3 in
human lung tissue, samples were used from patients who were
operated for solitary pulmonary lesions, which might influence

TABLE 3 Multivariate analysis by linear regression of quantification of pentraxin (PTX)3 staining in small airways

Outcome variable r2 Predictor variable b p-value

PTX3 % airway wall 0.24 FEV1 % pred 0.49 0.016

ICS -0.08 0.687

OCS 0.38 0.012

Time quit smoking yrs -0.08 0.572

PTX3/length of pBM 0.25 FEV1 % pred 0.47 0.020

ICS -0.14 0.455

OCS 0.38 0.010

Time quit smoking yrs -0.13 0.350

Linear regression analysis model exploring the association between forced expiratory volume in 1 s (FEV1) and the expression of PTX3. b: standardised coefficient; pBM:

perimeter of the basement membrane; % pred: % predicted; ICS: inhaled corticosteroid; OCS: oral corticosteroid. Variables that changed the point estimate of FEV1 by

.10% were integrated into the model. Bold indicates statistical significance.
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the expression of acute phase proteins. To minimise the effect
of the tumours, great care was taken to obtain tissue samples at
a maximal distance from the lesion that were free from retro-
obstructive pneumonia. Secondly, PTX3 levels were measured
in sputum and plasma in separate populations that covered
only the mildest stages of COPD, rendering no information on
sputum and systemic PTX3 levels in end-stage COPD.

Conclusion
In this study, we described the localisation of PTX3 expression
in the human lung and revealed a positive correlation between
pulmonary PTX3 expression and lung function parameters of
airflow limitation and emphysema. These data indicate that
COPD is accompanied by a marked decrease in PTX3 levels,
especially in the interstitial compartment of small airways,
which could have important structural and functional inflam-
matory consequences. Further studies are needed to evaluate

the predictive value and the mechanistic roles of PTX3 in
COPD.
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