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Abstract
Background: Chronic obstructive pulmonary disease (COPD) is associated with systemic low-grade inflammation

which increases further in exacerbation states. CD14 is a glycoprotein expressed on monocytes and macrophages
and its soluble fraction, presepsin, is present in blood and produced in association with inflammation and infections.

Aim: to assess the diagnostic value of presepsin in elderly patients with acute exacerbation of COPD (AECOPD).

Methods: The study population consisted of 30 patients with AECOPD, 30 patients with stable COPD and 30
controls. Serum presepsin levels, complete blood counts, C-reactive protein (CRP) and erythrocytes sedimentation
rate (ESR) were measured in all subjects. Short-term outcomes i.e. length of hospital stay, intensive care unit
admission and mortality were recorded.

Results: Total leucocytic count (TLC), CRP and presepsin levels were significantly higher in exacerbation group
(p<0.001) with no significant difference between stable and control groups, while ESR was significantly different
among the 3 groups (p<0.001). After regression analysis of confounding factors, prespsin, CRP and ESR were
increased in stable COPD and AECOPD while TLC was increased in AECOPD. In ROC analysis, presepsin cut-off
value was 0.5 ng/ml for differentiating exacerbation from stable COPD (area under ROC curve= 0.997, confidence
interval: 0.000-1.000, P <0.001). Presepsin had positive correlations with respiratory rate (p= 0.049) and length of
hospital stay (p< 0.001). Presepsin levels were also higher in patients with pneumonia (p= 0.002), respiratory failure

(p=0.024) and in cases admitted to the ICU (p= 0.016).

Conclusion: Presepsin can be a valuable biomarker to diagnose AECOPD in elderly patients.
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Background
Chronic Obstructive Pulmonary Disease (COPD) is
considered a public health challenge and a great cause
of morbidity and mortality in the world. It was found
that the number of cases with COPD was 384 million in
2010, with a global prevalence of 11.7%."
The prevalence of COPD in elderly increases with age
and 2may reach up to 15% in those over 65 years of
age.
With aging of the population and continued exposure to
the risk factors of COPD, the prevalence of COPD is
expected to rise over the next 30 years.® By the year
2030 there may be more than 4.5 million deaths
annually from COPD and related conditions. **°
The natural history of COPD is often interrupted by
periodic exacerbations which are important events in
the chronic and progressive course of COPD. '
Frequent exacerbations could reduce quality of life,

speed disease progression, and increase the risk of
death.® Exacerbation is defined as an acute change in a
patient’s baseline dyspnea, cough, or sputum that is
beyond normal variability, and that is sufficient to
warrant a change in therapy. °

In patients with known COPD, exacerbations occur an
average of 1.3 times per year and they range in severity
from transient declines in functional status to fatal
events.

The most common identifiable causes of COPD
exacerbations include bacterial and viral infections, air
pollution (e.g., tobacco smoke, occupational exposures,
ozone), cold weather and interruption of regular
treatment. However, one third of exacerbations have no
identifiable cause. ™

Owing to their heterogeneity and the lack of available
diagnostic laboratory tests, COPD exacerbations are
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often diagnosed based on clinical assessment, which is
subjective and variable within and across physicians.*?
Instead, biomarkers may better reflect disease activity
and fluctuate in accordance with disease state.
Therefore, a “biomarker” is needed to achieve an
objective verification of exacerbations.*®

It is now well known that a major factor in the
pathogenesis of COPD is chronic inflammation of the
small airways, caused by inhalation of particles and
gases, which is further increased during acute
exacerbations ** and this inflammatory process spills
over into the systemic circulation which may result in

an ‘inflammatory signature’ in blood related to COPD.
15,16
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Accordingly, there has been great interest in developing
biomarkers that are specific to the inflammatory
process in COPD and can be related to important
clinical health outcomes such as exacerbations and
mortality. While levels of these biomarkers may be
altered when comparing stable COPD patients to
normal controls, further disturbances may be observed
in the acute setting of an exacerbation.’

Presepsin (sCD14-ST) is the soluble N-terminal
fragment of the cluster of differentiation (CD) marker
protein CD14. CD14 is a multifunctional glycoprotein
expressed mainly on the membrane surface of
monocytes/macrophages which serves as a specific
receptor for complexes of lipopolysaccharides (LPSs)
and LPS-binding proteins (LBPs).*

When the proinflammatory signaling cascade against
infectious agents is activated, soluble form of CD14
(presepsin) is produced and released into circulation
either by secretion following phagocytosis or through
proteolytic cleavage on activated monocytes. ™%
Elevation of serum presepsin levels has been
recognized as a specific, early phase biomarker for
fgeg)lszizs, especially in the field of critical care medicine.
However, to our knowledge, the effectiveness of
presepsin as a biomarker in predicting COPD
exacerbation has not been investigated so far. The aim
of the current study was to assess the diagnostic
accuracy of presepsin in elderly patients with COPD
exacerbation.

METHODS

Study Design: Cross-sectional study was conducted in
Ain-Shams University Hospital at outpatient clinics.
The study included 120 older adults > 60 yrs. old
(males and females) who attended outpatient clinics.
All the patients were able to walk independently and
their condition was stable. Patients who had acute
illness or overt dementia were excluded.

METHODS:

In this case control study, 90 elderly (60 years and
older) participants were recruited from September 2017
to September 2019 from the community and from the
inpatient wards and outpatient clinics of Ain Shams
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University Hospitals, Cairo, Egypt.

The subjects were divided into three groups; Group A:
30 patients with COPD during exacerbation; Group B:
30 patients with stable COPD who had not been
hospitalized for exacerbation of the disease for at least
2 months before; and Group C: 30 subjects as a control
group who were lifelong nonsmokers, free from any
lung disease, with normal spirometry and with no
history of atopy.

Diagnosis of COPD (for group A and B) was made
according to GOLD criteria, as follows: Presence of
symptoms of dyspnea, chronic cough and sputum
production, and history of exposure to risk factors for
the disease. Diagnosis is confirmed by spirometry
showing post-bronchodilator FEV1/FVC < 0.70. %
COPD exacerbations (for group A) was defined
according to GOLD criteria as those with acute
worsening of respiratory symptoms (worsening of
dyspnea sensation, coughing, or sputum production that
gsan become purulent) that result in additional therapy.

Participants who refused to participate or had any lung
disease other than COPD or patients who had
Conditions that affect presepsin levels such as recent
major trauma or surgical intervention, any other site
infection, autoimmune inflammatory disease, malignant
cancer of any type, acquired immunodeficiency
syndrome, end-stage liver disease and end-stage renal
disease were excluded.

Acceptance of ethical committee of faculty of
medicine, Ain shams university, and informed oral
consent from study subjects were taken. All
participants were subjected to history taking and
examination. Regarding COPD subjects; exacerbation
history including previous hospital admissions was
taken and symptom assessment was done through the
Modified British Medical Research Council (mMMRC)
Questionnaire and COPD Assessment Test (CAT).
Assessment of the current exacerbation presentation
and short-term outcomes were done for group A (COPD
exacerbation). Assessment of functional status for all
subjects was done through Activities of Daily Living
Scale (ADL).

Pulmonary function tests using portable spirometer
(FCC ID: TUK-MIR009) were performed for all
subjects for the diagnosis of COPD and for staging of
severity of airflow limitation according to GOLD
guidelines; GOLD stage | [FEV1 >80%], stage II [50%
< FEV1 <80%], stage III [30% < FEV1 <50%], and
stage IV [FEV1 <30%].%

Presepsin was detected in the plasma of all subjects
using the enzyme-linked immunosorbent assay (ELISA)
with the commercially available Human Presepsin
(sCD14-ST) ELISA Kit, according to the
manufacturer’s instructions (Wuhan Fine Biotech Co.,
Ltd). The assay detection range is 0.156 —10 ng/ml. The
technicians who measured the samples were blinded to
the identity of the patient samples. Arterial blood gases
(PaCO2 and Pa02), complete blood count (CBC),
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serum C-reactive protein levels and erythrocyte
sedimentation rate (ESR) were also measured.

Statistical Methods

Descriptive statistics were done for quantitative data as
minimumé& maximum of the range as well as mean+SD
(standard  deviation) for quantitative normally
distributed data, while it was done for qualitative data
as number and percentage. Inferential analyses were
done for gquantitative variables using Shapiro-Wilk test
for normality testing, independent t-test in cases of two
independent groups with normally distributed data and
ANOVA test. In qualitative data, inferential analyses
for independent variables were done using Chi square
test for differences between proportions and Fisher’s
Exact test for variables with small expected numbers.
Post hoc Bonferroni test was used to find out
homogenous  groups in  multiple  significant
comparisons.

ROC curve was used to evaluate the performance of
different tests differentiate between certain groups.
Linear regression model was used to find out
independent factors affecting certain conditions. The
level of significance was taken at P value < 0.050 is
significant, otherwise is non-significant.

The collected data were coded, tabulated, and
statistically analyzed using IBM SPSS statistics
(Statistical Package for Social Sciences) software
version 18.0, IBM Corp., Chicago, USA, 2009.

Ethical considerations

The study was performed in adherence to the principles
established by the Declaration of Helsinki and the study
methodology was reviewed and approved by the
Research Review Board of the Geriatrics and
Gerontology Department, Faculty of Medicine, Ain
Shams  University. Informed verbal consent was
obtained from all the participants because some of the
participants were illiterate and could not provide a
signed consent. The verbal consent was documented in
the presence of a next of kin and a nurse. The ethics
committee approved using of verbal consent.

Results

The current study is a case control study. The study
population was 90 elderly (60 years and older) who
were divided into three groups; Group A: 30 patients
with COPD exacerbation; Group B: 30 patients with
stable COPD; and Group C: 30 control subjects.

The 3 study groups were matched for age and gender;
Male subjects constituted 93.3%, 83.3% and 80% of the
exacerbation, stable and control groups respectively
while female subjects constituted 6.7%, 16.7% and
20%. The three studied groups were also matched
regarding their functional status (ADL scale) and co-
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morbidities (DM, HTN, ISHD, OA, BPH and gastritis).
The characteristics and comorbidities of participants in
the 3 groups are outlined in Table 1.

Also, in COPD subjects, there was no significant
difference between exacerbation and stable groups
regarding COPD duration, risk factors, smoking index,
COPD severity, treatment, treatment duration,
exacerbation frequency and previous hospitalizations.
Similarly, there was no significant difference between
the two groups regarding modified MRC scale and CAT
score (P value > 0.05).(data not shown in tables)

Regarding levels of inflammatory markers among the 3
study groups; TLC, CRP and presepsin were
significantly higher in exacerbation group (p<0.001)
with no significant difference between stable and
control groups, while ESR was significantly different
among the 3 study groups; highest in exacerbation,
followed by stable and least in control (p<0.001) (data
shown in table 2). After regression analysis of all
studied confounding factors, it was found that prespsin,
CRP and ESR were increased in stable COPD and
exacerbation while TLC was increased in COPD
exacerbation (data not shown in tables).

In ROC analysis, the area under the curve was 0.997
(95% confidence interval [CI]: 0.000-1.000, P<0.001)
for presepsin, 0.992 (95% CI: 0.000-1.000, P<0.001)
for CRP, and 0.831 (95% CI: 0.731-0.931, P<0.001)
for ESR and 0.772 (95% CI: 0.643-0.900, P<0.001) for
TLC in identifying patients with COPD exacerbation,
indicating that presepsin and CRP were superior to
TLC and ESR and had a high diagnostic performance in
differentiating exacerbation from stable COPD (figure
1).

The cutoff values of presepsin >0.5 and CRP >10.0
were found to have the highest diagnostic
characteristics in differentiating exacerbation from
stable COPD with sensitivity 100% and 96.7%
respectively and specificity 93.3% and 100%
respectively (figure 1).

The presepsin levels were found to be significantly
higher in COPD exacerbation subjects with pneumonia
(p= 0.004), subjects admitted to the ICU (p= 0.016) and
in those with respiratory failure (p= 0.024) (table 3),
which denotes that increase in presepsin levels in serum
of exacerbated COPD patients is correlated with the
severity of exacerbation.

Presepsin  levels showed significant  positive
correlations with the other studied inflammatory
markers [TLC, CRP (P <0.001) and ESR (P=0.039)],
respiratory rate (p= 0.049) and length of hospital stay
(p< 0.001) but a significant negative correlation with
hemoglobin level (p= 0.008)
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Table (1): Characteristics of the Studied Population:

Variables Exacerbati Stable Control P
on (N=30) (N=30)
(N=30)
Age (years) Mean+SD 66.7+7.4 64.2+4.8 66.3+5.8 7 0.260
Range 60.0-87.0 60.0-76.0 60.0-81.0
Sex Male 28 (93.3%) 25(83.3%) 24 (80.0%) §0.413
Female 2 (6.7%) 5 (16.7%) 6 (20.0%)
Cigarette Never 2 (6.7%) a 5 (16.7%) a 30 (100.0) b #<0.001*
Smoking gy smoker  9(30.0%) 6 (20.0%) 0 (0.0%)
Smoker 19 (63.3%) 19 (63.3%) 0 (0.0%)
Shisha smoking 8(26.7%)a  5(16.7%)a 0 (0.0%) b 80.007*
Smoking Mean+SD 57.2£29.9 52.8+£33.2 NA 00.597
index Range 0.0-120.0 0.0-120.0
ADL score  Mean+SD 5.6+0.6 5.5+0.8 5.9+0.3 70.097
Range 4.0-6.0 3.0-6.0 5.0-6.0
DM 10 (33.3%) 10 (33.3%) 16 (53.3%) #0.189
HTN 11 (36.7%) 12 (40.0%) 17 (56.7%) #0.248
ISHD 1 (3.3%) 5 (16.7%) 4 (13.3%) 80.328
Osteoarthritis 1 (3.3%) 1 (3.3%) 2 (6.7%) 81.000
Benign prostate 3 (10.7%) 4 (16.0%) 6 (25.0%) 80.445
hyperplasia (males)
Gastritis 1 (3.3%) 3 (10.0%) 4 (13.3%) §0.522
AANOVA test. #Chi square test. §Fisher's Exact test *Significant. NA: not applicable.
Post hoc Bonferroni test (Homogenous groups had the same letter a, b)
Table (2): levels of inflammatory markers among the studied groups
Variables Exacerbation Stable Control P
(N=30) (N=30) (N=30)
TLC Mean+SD 11.4+4.6 a 7.5+2.0b 7.1+16 b N<0.001*
(x10*/uL)
Range 4.2-23.0 3.4-10.1 3.5-9.8
CRP (mg/L) Mean+SD 56.5+51.8 a 51+14b 3.3t1.3b ~<0.001*
Range 6.0-194.0 1.0-7.0 1.0-55
ESR MeanxSD 38.1+14.3 a 21.8+8.7b 12.6+6.7 ¢ 7<0.001*
(mm/Hr)
Range 18.0-80.0 5.0-35.0 4.0-26.0
Presepsin Mean+SD 0.95+0.55 a 0.31+£0.09 b 0.20£0.07 b ~<0.001*
(ng/mL)
Range 0.50-3.10 0.20-0.50 0.15-0.40

AANOVA test. *Significant. Post hoc Bonferroni test (Homogenous groups had the same letter a, b, ¢)
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Figure (1): ROC curve for inflammatory markers in differentiating exacerbation from stable groups
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Table (3): The relation between levels of inflammatory markers and respiratory failure, ICU admission and presence of
pneumonia among the exacerbation group

Variables TLC CRP ESR Presepsin
o Present 12.545.6 79.5+63.6 39.6+12.9 1.2+0.7
1
o
© § Absent 10.443.3 36.4+27.5 36.8+15.6 0.7+0.2
SF
) Y=
& p 0.220 0.031* 0.597 0.024*
CXR No pneumonic 9.4+3.1 24.6+19.6 34.3+16.1 0.7£0.1
patches
Pneumonic patches 14.3+4.9 104.4+48.0 43.7+8.8 1.4+0.7
p 0.002* <0.001* 0.078 0.004*
ICU Yes 15.145.3 116.6+55.3 41.5+12.9 1.6+0.8
admission
No 10.0£3.5 34.6+28.4 36.8+14.8 0.7+0.2
p 0.005* 0.004* 0.436 0.016*

~Independent t-test. *Significant

CXR: chest X-Ray, ICU: intensive care unit
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Table (4): Correlation of inflammatory markers and clinical variables in the exacerbation group

Variables Presepsin TLC CRP ESR
r p r p r p r p
TLC 0.729 <0.001 0.672 <0.001* 0.320 0.084
CRP 0.897 <0.£)Ol 0.672 <0.001* 0.538 0.002*
ESR 0.378 0.039*  0.320 0.084 0.538 0.002*
Age 0.012 0.951 -0.052 0.786 0.028 0.883 -0.296 0.112
Smoking index 0.057 0.766 0.259 0.167 0.187 0.322 0.054 0.776
ADL scale -0.270 0.149 -0.394 0.031* -0.446 0.014* -0.262 0.162
COPD duration -0.151 0.426 -0.016 0.931 -0.142 0.454 0.115 0.545
Last exacerbation in months 0.165 0.383 0.081 0.671 -0.050 0.794 -0.105 0.581
Exacerbation Number last -0.071 0.710 -0.160 0.399 0.021 0.911 0.151 0.427
Hospitaliza’?ilgirnumber last -0.203 0.282 0.014 0.942 -0.201 0.287 -0.055 0.772
Last hospital?;ez:t:on in months  -0.215 0.362 -0.634 0.003* -0.219 0.353 -0.126 0.598
CAT score -0.039 0.836 0.075 0.693 -0.032 0.865 0.094 0.621
Temperature 0.210 0.266 0.249 0.185 0.324 0.080 0.344 0.062
Respiratory rate 0.361 0.049*  0.299 0.108 0.507 0.004* 0.564 0.001*
Length of hospital stay in 0.756 <0.001 0.600 <0.001* 0.814 <0.001* 0.334 0.071
*

dHa)t;S -0.475  0.008*  -0.377 0.040*  -0.493  0.006* -0.340 0.066

Pearson correlation. *Significant

Discussion

The aim of our study was to assess the effectiveness of
presepsin in predicting COPD exacerbations which to
our knowledge, had not been investigated before.
However, other markers were assessed in AECOPD
such as CRP, TLC, ESR, fibrinogen, PCT
(procalcitonin) and suPAR (soluble urokinase-type
plasminogen activator receptor). 242>26:27.28
In this case control study, we recruited 90 elderly who
were divided into 3 groups; Group A: 30 patients with
COPD exacerbation; Group B: 30 patients with stable
COPD; and Group C: 30 control subjects.

The current study showed that after regression analysis
of all studied confounding factors, prespsin, CRP and
ESR were increased in stable COPD and exacerbation
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while TLC was increased in COPD exacerbation. Also,
the cutoff values of presepsin >0.5 ng/ml and CRP
>10.0 mg/L were found to have the highest diagnostic
characteristics in differentiating AECOPD from stable
COPD with sensitivity 100% and 96.7% respectively
and specificity 93.3% and 100% respectively.

COPD is independently associated with systemic low-
grade inflammation and this inflammatory activity
increases further in exacerbation states. An acute
COPD exacerbation can be viewed as an acute
inflammatory  event  superimposed on  chronic
inflammation associated with COPD, with bacterial
infection being the cause in approximately half of the
exacerbations.” Our findings suggest that serum
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presepsin levels have high sensitivity and specificity in
displaying the inflammatory response in patients
admitted with COPD exacerbation.

The results that biomarkers were found to be elevated
in COPD exacerbations are consistent with the study of
HURST et al. (2006)** who assessed 36 hiomarkers in
90 subjects with COPD and found that CRP was the
most selective biomarker in confirming exacerbation;
however, its diagnostic accuracy was limited (area
under the curve 0.73, 95% CI 0.66-0.8). Compared
with these results, presepsin in our study was
sufficiently sensitive and specific for confirming COPD
exacerbation.

Similar findings were observed for PCT in the studies
of Pazarli et al. (2012)* and Pandey et al. (2019)*’
where PCT levels were found to be significantly higher
in AECOPD patients than in patients with stable
COPD. Also, Gumus et al. (2015)*® found that
fibrinogen, CRP, and suPAR levels were significantly
higher in patients with COPD exacerbation than in
healthy controls.

The finding that inflammatory markers were higher in
stable COPD patients than in subjects without COPD is
in accordance with other studies such as Mannino et al.
(2003), Gan et al. (2004), Pinto-Plata et al. (2006),
Karadag et al. (2008) and Yanbaeva et al.
(2009),%031%23334  referring to the presence of
inflammatory processes in stable COPD.

In the study of Eagan et al. (2010)*, CRP levels were
more than twice as high in COPD patients compared to
subjects without COPD. Also, Can et al. (2014)* found
that serum suPAR levels were significantly higher in
stable COPD patients than in control subjects (P <
0.001).

This study showed also that presepsin levels had
significant positive correlations with length of hospital
stay and respiratory rate and were significantly higher
in patients with respiratory failure and in cases
admitted to the ICU. This denotes that presepsin levels
increase with the severity of COPD exacerbation.

This could be attributed to the positive relation between
disease severity and extent of inflammation in COPD,
so it is expected that inflammatory markers show
elevated levels with increased exacerbation severity
(Heidari B, 2012)%".

Also, in the current study, statistically significant
difference was seen for presepsin, being as twice as
high in COPD exacerbation patients with pneumonia
(1.4+0.7 ng/ml) compared to those without (0.7£0.1
ng/ml). This raises the possibility that the higher the
presepsin level, which is also correlated to higher CRP
levels, the higher the likelihood of having bacterial
infection as the cause of exacerbation.

Both exacerbation and superinfection by pneumonia in
COPD patients can cause serum elevation of
inflammatory markers with different levels so they can
be used to differentiate COPD exacerbation from
pneumonia.®

The study of Bafadhel et al. (2011)* showed that the
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biomarkers procalcitonin and CRP were elevated in
patients with pneumonia compared with patients with
exacerbations of asthma and COPD, suggesting that
they can usefully guide antibiotic usage. Another two
studies by Lacoma et al. (2011)*° and Colak et al.
(2017)* also concluded that AECOPD patients with
pneumonia had significantly higher PCT values than
those without pneumonic involvement.

The current study found that elevated serum presepsin
levels in patients with symptoms of COPD exacerbation
are correlated with the severity of exacerbation and that
high presepsin levels may also alert physicians to the
possibility of pneumonia. Antibiotics are used in the
treatment of exacerbations of COPD but not all patients
equally experience benefit from antibiotics. COPD
exacerbation patients selected on the basis of evidence
of bacterial infection or by the severity of exacerbation
are more likely to benefit. Using presepsin as a
biomarker for guiding treatment in COPD patients ould
have important implications in clinical practice as
overuse of antibiotics can be substantially decreased,
thereby reducing antibiotic resistance and its related
side effects and lower medical costs for hospital
systems and the patient. Hence, we do recommend
further studies to evaluate the role of presepsin as a
biomarker for targeting management and therapy of
COPD patients.

Conclusion:

The current study shows that elevated presepsin levels
have potential value as a robust and independent
biomarker of exacerbation in COPD. Further studies are
needed to figure out its potential in guiding
exacerbation therapy.

Conflict of interest: The authors report no conflicts of
interest in this work.
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