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When exacerbation of chronic obstructive pulmonary disease (AECOPD) occurs frequently, patients have high
levels of airway and systemic inflammation and a poor quality of life. This study compared the nature and
course of systemic and airway inflammation during AECOPD between patients who experienced frequent ex-
acerbations and those with non-frequent exacerbations.

Consecutive hospitalized patients with AECOPD were recruited and divided into 2 groups according to the fre-
quency of AECOPD they had experienced in the previous year. Frequent exacerbators (defined as 2 or more
AECOPD in the previous year) and non-frequent exacerbators (defined as zero or 1 AECOPD in the previous
year). Inflammatory (interleukin 6, interleukin 8, myeloperoxidase, and C-reactive protein) and clinical (dyspnea,
COPD assessment test (CAT), and peak expiratory flow) indices were assessed on the day of admission before
starting therapy, day 7 of treatment, the day of planned discharge (day 10-14), and 8 weeks after discharge.
We analyzed data from 135 patients; 78 (57.8%) were non-frequent exacerbators and 57 (42.2%) were frequent
exacerbators. In both groups, the inflammatory and clinical indices at day 7, the day of planned discharge (day
10-14), and 8 weeks were significantly improved compared to those at admission. Frequent exacerbators had
a smaller reduction in their inflammatory indices and CAT scores between exacerbation onset and all the oth-
er time points compared with infrequent exacerbators.

Frequent exacerbators have a reduced response to treatment of AECOPD in terms of inflammatory indices and
quality of life.
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Background
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Material and Methods

Chronic obstructive pulmonary disease (COPD) is character-
ized by persistent airflow limitation that is usually progres-
sive. It is now recognized that COPD is a heterogeneous dis-
ease and that the severity of the airflow obstruction is not
the only determinant of the severity of COPD and its impact.
An exacerbation of COPD (AECOPD) is an acute event char-
acterized by a worsening of the patient’s respiratory symp-
toms that is beyond day-to-day variations and leads to a
change in medication [1]. The frequency of AECOPD is vari-
able among patients. A previous study has shown that pa-
tients with “frequent exacerbations” (defined as 2 or more
per year) and those with “infrequent exacerbations” (defined
as zero or 1 exacerbation per year) tended to remain in the
same category of exacerbation frequency for all 3 years of
the study, irrespective of disease severity. The authors inter-
preted this stability of exacerbation frequency as evidence
that patients who have frequent exacerbations represent a
distinct COPD phenotype, implying the existence of some un-
derlying genetic, biologic, or behavioral mechanism that de-
termines susceptibility or resistance to recurrent exacerba-
tions that is independent of disease severity [2,3]. Patients
with a history of frequent exacerbations have a more rapid
decline of lung function [4,5], worse quality of life [6], and
higher mortality rates [7,8].

Inflammation is a prominent feature of COPD. Patients with
frequent exacerbations have increased airway inflammation
in their stable state [9]. A study has recently reported that
patients with frequent exacerbations have a faster rise in
systemic inflammation over time compared with those with
infrequent exacerbations [10]. Exacerbations of COPD are
generally considered to reflect a flare-up of these underly-
ing inflammatory processes [11,12]. A patient’s quality of
life decreases during an episode of AECOPD [13]. However,
there is limited information on the time course for resolu-
tion of the inflammatory response and the resulting improve-
ment of quality of life during severe AECOPD. Our hypoth-
esis was that patients with frequent exacerbations have a
reduced response to therapy in terms of inflammation and
quality of life, which results in these patients experiencing
persistently higher inflammatory markers and a poorer qual-
ity of life. If this is the case, then understanding the problem
should lead to better treatment for the affected patients. The
aim of this study was to investigate the time course of the
change in inflammatory mediators and quality of life during
hospital treatment for AECOPD in patients who were strati-
fied according to their exacerbation frequency, to see if the
frequently affected patients do indeed have a reduced re-
sponse to treatment.

Patients

Between 1April 2009 and 30 September 2011, a prospective
study was conducted including consecutive patients present-
ing with AECOPD admitted to the Respiratory Department in
Peking University’s Third Hospital (Peking, China).

Inclusion criteria were a COPD diagnosis (the post-broncho-
dilator spirometric values from the patients’ records during
their stable condition in the 6 months prior to study inclu-
sion were used to diagnose COPD), the presence of exacerba-
tion according to the Global Initiative of Chronic Obstructive
Lung Disease definition [14], and admission to the hospital for
more than 24 h. For patients admitted more than once during
the study period, only the first admission was included in the
analysis. Patients with the following conditions were exclud-
ed: asthma, bronchiectasis, pneumonia, cancer, sleep apnea
syndrome or other forms of active lung disease; and hospital-
ization for reasons other than AECOPD (including acute coro-
nary syndrome and congestive heart failure). Exclusions also
included the need for intubation or admission to ICU; length of
stay (LOS) longer than 30 days; long-term oral corticosteroids
therapy (more than 3 months treatment with 7.5 mg per day
of prednisone or equivalent); and patients who had received
systemic corticosteroids for their exacerbation for more than
48 h before presentation.

Written informed consent was obtained from all patients and
the Ethics Committee of the Peking University third hospital
approved the study protocol.

Study design

According to the frequency of AECOPD in the previous year,
patients were divided into 2 groups: frequent exacerbators
(defined as 2 or more AECOPD in the previous year) and non-
frequent exacerbators (defined as zero or 1 AECOPD in the
previous year).

According to the GOLD guidelines [14], patients were treated
with nebulized salbutamol, ipratropium bromide, budesonide,
and intravenous prednisolone in a dosage of 30 to 40 mg dai-
ly. The duration of intravenous therapy was 3 days. On day 3,
patients were switched to an oral tapering schedule of pred-
nisolone. Antibiotics were administered if bacterial infection
was suspected (patient-reported sputum purulence) and ad-
justed according to antimicrobial susceptibilities, when avail-
able. Initial antibiotic therapy was defined as the antibiotics
received on the first day of therapy for AECOPD. It was defined
as inappropriate if it was inactive in vitro against the isolat-
ed organism(s) [15,16].
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Mechanical ventilation was initiated by the treating physician
for indications such as respiratory arrest, deterioration in the
level of consciousness, and increasing partial pressure of arte-
rial carbon dioxide (PaC0O2), despite maximal pharmacological
treatment. Non-invasive ventilation was used initially when-
ever possible and indicated. Decisions regarding admission or
transfer to the ICU were made by the treating unit.

After a baseline measurement on their admission day, prior to
initial treatment, patients were followed up on day 7 of treat-
ment, the day of planned discharge (day 10-14), and 8 weeks
after discharge. At each time point, dyspnea was assessed us-
ing the 5-grade Medical Research Council dyspnea scale [16].
The COPD Assessment Test (CAT) was completed on the morn-
ing before treatment, based on their symptoms experienced
on the day of completion; peak expiratory flow (PEF) was mea-
sured with a mini-Wright peak flow meter (Clement Clarke,
Harlow, UK) in triplicate in the morning before treatment by
the same experienced technician for each subject. The high-
est of 3 values was recorded.

Clinical data collection

Clinical data collection, including demographic data, spiromet-
ric values during their stable condition, comorbid conditions,
continuing management, smoking habits, exacerbation fre-
quency in the previous year, and admission symptoms, was
conducted. Exacerbation frequency in the previous year was
based on the number of exacerbations the patient recalled for
the year before recruitment. Previous work has shown a good
correlation between the number of exacerbations recorded on
diary cards and the number of exacerbations remembered by
the patient over the same 1-year period [17]. On the day of
admission, the severity of AECOPD was determined according
to the symptoms before starting treatment according to the
Anthonisen criteria [18]. All treatments provided during hos-
pitalization were recorded.

The adverse clinical outcomes (death from any cause in hos-
pital or within 8 weeks of discharge, need for mechanical ven-
tilation after the second hospital day, or recurrent exacerba-
tions within 8 weeks of discharge) of the patients and their
cardiovascular complications in hospital or within 8 weeks of
discharge were collected during follow-up [19,20]. A recurrent
exacerbation was defined in the present study as a second
exacerbation, fulfilling the present criteria, occurring within
8 weeks of the index discharge. Symptoms from the first ex-
acerbation must have recovered to pre-exacerbation levels.

Sampling and experimental methods

Patient sputum and serum samples were collected on the
admission day prior to initial treatment, on the 7th day of

CLINICAL RESEARCH

treatment (day 7), at the day of planned discharge (day 10—
14), and when clinically stable (approximately 8 weeks after
discharge).

Spontaneous sputum was used; when no spontaneous spu-
tum was available, induced sputum was collected according
to a previous study on the equivalence of induced and sponta-
neous samples for assessment of airway inflammatory mark-
ers [21]. Of the sputum samples taken, 97% were spontane-
ous. Each sample was confirmed to be a valid sputum sample
suitable for processing if there were >25 polymorphonuclear
leukocytes and <10 squamous cells present on Gram stain on
low power (x100) magnification [22]. Sputum samples were
processed within 2 h of collection and divided into 2 aliquots.
One sample was processed with phosphate-buffered saline
(PBS) [23,24], cytospins were prepared, and the cell-free su-
pernatant was collected and stored in aliquots at -80°C pend-
ing analyses of soluble mediators. Differential cell counts were
counted on May Griinwald Giemsa stained cytospins in a blind-
ed fashion. Quantitative sputum cultures were performed
using the second sample according to previously described
methods [25]. Bacterial agents were classified as potentially
pathogenic microorganisms (PPMs) or non-PPMs. Only PPM
growth at thresholds higher than 10° colony-forming units for
Streptococcus pneumoniae and 10° colony forming units for
other isolates were considered as significant according to the
study by Miravitlles et al. [26]. Peripheral venous blood (7 mL)
was collected into a Vacutainer tube (BD Diagnostics, NJ) and
centrifuged at 2000 x g for 10 min at 4°C. Serum was then sep-
arated and stored at —80°C until further analysis.

Serum interleukin (IL)-6, sputum IL-8, and myeloperoxidase
(MPO) were quantified using commercial sandwich ELISA kits
(R&D Systems, Abingdon, UK). Serum high-sensitivity C-reactive
protein (hs-CRP) was measured by a latex agglutination test,
performed using an Olympus AU5400 automatic biochemical
analyzer. All the samples from each patient were measured
in the same assay to reduce inter-assay variability. The lim-
it of detection was 0.7 pg/mL for serum and sputum IL-6, 7.5
pg/mL for sputum IL-8, 0.062 ng/ml for sputum MPO, and 0.1
mg/L for serum hs-CRP.

Statistical analysis

Statistical analysis was performed using SPSS version 11.5.0
(SPSS Inc., Chicago, IL). The data were not normally distribut-
ed; therefore, nonparametric statistics were used. Categorical
variables are presented as percentages and numerical variables
are presented as median (interquartile ranges). Wilcoxon’s
signed rank test was used for analysis of paired data and the
Mann-Whitney U test was used for analysis between 2 groups.
Categorical outcome variables were analyzed using chi-square
tests. A value of P<0.05 was considered significant.
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Results

Patient characteristics

A total of 173 eligible patients were included in the present
study. However, 38 patients were withdrawn from the study
due to pneumonia (n=6); congestive cardiac failure or left ven-
tricular failure at admission (n=>5); pulmonary embolism (n=3);
need for intubation at admission (n=14); length of stay (LOS)
longer than 30 days (n=>5); and having received systemic cor-
ticosteroids for their exacerbation for more than 48 h (n=5).
Therefore, in the final analysis we included a total of 135 pa-
tients. Overall, 78 (57.8%) had 0 or 1 AECOPD in the year before
the index hospitalization, and 57 (42.2%) had 2 or more. The
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characteristics of frequent exacerbators and non-frequent ex-
acerbators are shown in Table 1. Compared with non-frequent
exacerbators, the group of frequent exacerbators had: lower
forced expiratory volume in 1 second (FEV1)% of predicted; high-
er CAT value at stable status; more patients with arterial hyper-
tension; more patients using long-term inhaled corticosteroid
(ICS) treatment; the mean daily dose of methyl-prednisolone
or equivalents was not statistically different (P=0.411); more
patients were classified as Anthonisen type I; more patients
with cold symptoms at presentation; and more patients with
positive PPM results at admission and on the day of discharge.

In the patients that survived after hospitalization (n=124), 38
patients has positive sputum results at admission; in these

Table 1. Characteristics of frequent exacerbators and non-frequent exacerbators.

Frequent exacerbators | Nonffedquent  gyatstes  significance
Male gender (%) 50 (87.7) 69 (88.5) 0.017 0.895
CAge(years 67 (6374 66 (60749  -0912 0362
Csmokinghabit
"""" Current smokers 12 @) 17 (@18 o001l 0917
"""" Exsmokes 40 (702) 50 (641) 0547 0460
"""" Packyear 30 (040 20 (530 0128 0068
CCorpumonale s 7 (o8 2 (59 0547 046
CREVIGepred) a5 (659 52 (4355  -l979 0048
| CATvalue atstable status 13 917 9 @149 3242 0001
CBMIGgm) 238 (204,260) 213 (188,255  -193 0053
CComorbidities
"""" Atterial hypertension 26 (456 15 (192) 1084  0001*
"""" ischemic heart disease 11 (193 17 (@18 o015 o074
"""" Diabetes 10 @75 10 (128 0582 0445
"""" Congestive heart faile 11 (193) 8 (103 2226 0136
"""" Renaldisease 6 (@05 3 @8 14 0235
CPreadmission COPD therapy
"""" Chronic oxygen therapy 10 (75 22 (82 207 015
Steroid treatment prior to hospitalization
"""" long term ICS treatment* 21 (368) 43 (551) 4417 003"
"""" long-term oral corticosteroid use* 4 (.0 7 (©0) 0008 0927
Regular use of bronchodilator inhaled
bronchodilators*
"""" Longterm|nhaledbr0nchod|lators42(737)63(808)09560328

(formoterol/ salmeterol)
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Table 1 continued. Characteristics of frequent exacerbators and non-frequent exacerbators.

Frequent exacerbators Non-frequent

(n=57) exacerbators (n=78) Statistics Significance

Short-term inhaled bronchodilators

(ipratropium bromide) / 2 / e 0.387 0.534
e dEEai
”””” Anthonisentype | 43 (754 46  (500) 3974 004"
”””” Cold symptom at presentation 19 (33.3) 12 (154 5998  0014°
DS PEM e i e dmicsior % @21 18 (31 5564 0018
”””” Te oflelied e st ednissen
””””” e 2
””””” 2 S
””””” e S
””””” Cpmemmare B m
””””” M. catarhals 11
””””” Absmasd @@
- Gwetes A o
””””” Stenotrophomonas mattophita. 1 o
””””” Entercbactercloacse o 1
””””” SemmmomEes 0w
””””” T
COMRSA o
e B el e T e e 14 (46 5 (64 5216 002"
N e tenbdunng ospitalizationt
' Inappropriateinitialantibictic therapy™ - 13 (28 19 (244) 0044 0834

Ez:p(i)tfas“yzs;;z'\r:c corticosteroid during 50 87.7) 68 (87.2) 0.009 0.926

g’rjca‘ﬂédose of methyl-prednisolone or 43 (43,56) 50 (4.3,5.6) -0.822 0411

”””” Duration of systemic corticosteroid 12 (12,15 12 (1215 0522 0602
Ezgp‘?tfarl';g:gfd budesonide during 15 (26.3) 18 (49.4) 0.187 0.665

"""" o

"""" N T T T

Data are presented as median (interquartile ranges) for numerical variables or as number (%) for categorical variables. FEV1 — forced
expiratory volume in 1 sec; COPD - chronic obstructive pulmonary disease; AECOPD — acute exacerbations of COPD; CAT — COPD
assessment test; BMI — body mass index; ICS — inhaled corticosteroids; PPM — potentially pathogenic microorganisms. # Equivalent

to Fluticasone Propionate (FP) >500 ug/day for more than 1 year. * Oral corticosteroids on a regular basis (more than three months
treatment with 7.5mg per day on prednisone or equivalent). Mann-Whitney U test was used for analysis between 2 groups. * Results
are based on the 124 patients survived from the hospitalization; * 3 months of daily use. ** inappropriate initial antibiotic therapy as
that which was inactive in vitro against the isolated organism(s).
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Table 2. The rate of adverse events in frequent exacerbators and non-exacerbators.

Patients with >1 adverse event

Recurrent exacerbations within 8 weeks of discharge

Frequent Non-frequent
exacerbators exacerbators
(n=57) (n=78)

13 29 3.174 0.075

5 6 0.000 1.000

2 6 0.42 0.517

5 13 1.776 0.183

8 17 1314 0.252

Sum total of events may be greater than number of patients with events, as some patients had more than one adverse event.
Mann-Whitney U test was used for analysis between 2 groups. Categorical outcome variables were analyzed using chi-square tests.

38 patients, the bacteria were cleared from 19 patients (7/21
in frequent exacerbators vs. 12/17 in non-frequent exacerba-
tors, P=0.022). The proportion of inappropriate initial antibiotic
therapy in the frequent exacerbators was comparable to that
in the non-frequent exacerbators (22.8% vs. 24.4%, P=0.834).

Clinical outcome variables

During the study period, a total of 42 (31.1%) adverse events
were observed, the rate of adverse events in the frequent exac-
erbators and non-frequent exacerbators are shown in Table 2.
There were no significant differences between the 2 groups.

Cardiovascular events in frequent exacerbators and non-
frequent exacerbators

The rate of cardiovascular events in hospital or within 8 weeks
of discharge of frequent exacerbators and non-frequent ex-
acerbators were 17/57 (29.8%), 10/78 (12.8%), respectively
(x?=5.951, P=0.015).

Comparison between frequent exacerbators and non-
frequent exacerbators in inflammatory indices at different
time points during AECOPD

The comparison between frequent exacerbators and non-fre-
quent exacerbators in sputum inflammatory indices at differ-
ent time points during AECOPD are shown in Figure 1. There
was a significant difference in neutrophil numbers between
frequent exacerbators and non-frequent exacerbators at all
time points. There was a significant difference in MPO be-
tween frequent exacerbators and non-frequent exacerba-
tors at admission, day 7, and the day of planned discharge
(day 10-14). In groups, the concentration of sputum inflam-
matory indices at day 7, the day of planned discharge (day
10-14), and 8 weeks after discharge were significantly lower
than that at admission.

Figure 2 shows the comparison between frequent exacerba-
tors and non-frequent exacerbators in serum inflammatory
indices at different time points during AECOPD. There was a
significant difference in hs-CRP between frequent exacerba-
tors and non-frequent exacerbators at all time-points except
at admission. In both groups the concentration of sputum in-
flammatory indices at day 7, the day of planned discharge (day
10-14), and 8 weeks after discharge were significantly lower
than that at admission.

Comparison between frequent exacerbators and non-
frequent exacerbators in clinical indices at different time
points during AECOPD

The comparison between frequent exacerbators and non-fre-
quent exacerbators in clinical indices at different time points
during AECOPD are shown in Figure 3. There was a significant
difference between frequent exacerbators and non-frequent ex-
acerbators in PEF at day 7, CAT at the day of planned discharge
(day 10-14), and 8 weeks after discharge,. In both groups, the
value of clinical indices at day 7, the day of planned discharge
(day 10-14), and 8 weeks after discharge were significantly
improved compared to that at admission.

Discussion

The aim of this study was to investigate the time course of the
inflammatory response in patients treated for AECOPD and to
discover whether this response is reduced in patients with a
history of frequent exacerbations, compared to patients with
infrequent exacerbations. The results show that while all pa-
tients experienced an improvement in their inflammatory indi-
ces, frequent exacerbators had a smaller reduction in response
to treatment compared with infrequent exacerbators. This re-
duced response to treatment was also shown in the patients’
CAT scores. These results are important because they indicate
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Figure 1. Time course of airway inflammatory indices in the 2
groups. Results are based on the 93 patients from
whom samples were acquired at all time points.
Data are median values and interquartile ranges.
Mann-Whitney U test was used for analysis between
2 groups. Wilcoxon’s signed rank test was used
for analysis of paired data. IL-8 — interleukin &;

MPO — myeloperoxidase. * P<0.05 vs. non-frequent
exacerbators. P<0.05 vs. at admission in both groups.

that treatment of these patients should be carefully consid-
ered to avoid a fast progression of the disease. The increase
in airway and systemic inflammation in stable COPD patients
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Figure 2. Time course of systemic inflammatory indices in the
2 groups. Results are based on the 93 patients from
whom samples were acquired at all time points. Data
are median values and interquartile ranges. Mann-
Whitney U test was used for analysis between 2
groups. Wilcoxon’s signed rank test was used for
analysis of paired data. IL-6: — interleukin 6;
Hs-CR — high-sensitivity C-reactive protein. * P<0.05 vs.
non-frequent exacerbators. P<0.05 vs. at admission in
both groups.

over time is directly linked to disease progression [10]; thus,
it can be extrapolated that this delayed recovery in inflam-
matory markers in frequent exacerbators may be one of the
mechanisms underlying a faster decrease in lung function in
this group [4,5,27].

In accordance with a previous study on patients with severe
COPD exacerbations requiring hospitalization, we reconfirmed
that sputum neutrophilia was increased during exacerbations
in all subgroups compared with their stable status. Similar re-
sults were obtained from the analysis of sputum MPO, a neu-
trophil degranulation product [28]. In the present study, we
also found increased systemic inflammation during AECOPD,
which was indicated by increased levels of the serum hs-CRP
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and IL-6 [25,29]. CAT scores increase at exacerbation, indicating

350 — = Frequent exacerbators a decreased quality of life during AECOPD [13]. Furthermore,
—e—Non-frequent exacerbators both the inflammatory and clinical indices improved signifi-
3007 cantly during conventional AECOPD treatment, which was con-

= 2507 I sistent with previous studies [30-32].

S 2001

& One study has explored inflammatory changes at COPD ex-
1507 acerbations and found that the frequent exacerbators group
100 had slower resolution of systemic inflammatory markers dur-
504 ing an exacerbation [33]. However, the time course of airway
. inflammatory indices, clinical indices, and quality of life were

At Day Dy Weeks not compared between the 2 groups in that study.
admission 7 10-14
This research demonstrates, for the first time, that frequent
4l : Efr?ljffellé lf:r?t(:(l;i?r[)sators exacerbators have a reduced response in inflammatory indices

and quality of life from AECOPD therapy, which results in per-

sistently higher inflammatory markers and CAT score during

g the recovery period of AECOPD. Previous studies showed that
o these frequent exacerbators have increased airway inflamma-
=2 tion in the stable state [9] and have a faster rise in systemic

inflammation over time compared with infrequent exacerba-
tors [10]. A reduced response in quality of life to AECOPD ther-
apy in frequent exacerbators may explain why these patients
0 have worse quality of life when they are in a stable status [6].
There were no significant differences in the time course of im-
provement in mMRC and CAT value between the frequent and
infrequent exacerbators [33].

At Day Day Week 8
admission 7 10-14

351
—a— Frequent exacerbators

Non-frequent exacerbators AECOPD is an important cause of hospitalization and is re-

sponsible for 2.4% of all acute medical admissions [34]. Within
25 the first year after admission to hospital with an exacerbation,
63% of patients are readmitted at least once [14]. These re-

30

= 204 * s ) .

S peat admissions were mainly due to recurrent exacerbations;
151 * known risk factors for readmission include being a frequent
404 exacerbator and having more severe COPD [8].

> One study showed that recurrence of exacerbations is related
01— to persistently higher serum CRP during the recovery phase of

adm;i\stsion[);y 1('))3’4 Week 8 the exacerbation [33]. The findings of our study may explain
that why frequency of AECOPD in the previous year is an in-
dependent risk factor for recurrent exacerbation of COPD [8].

Figure 3. Time course of clinical indices in the 2 groups. Results
are based on the 93 patients from whom samples were  There may be some confounding variables that affect the res-
acquired at all time points. Data are median values and  q|ytion of inflammatory indices in these 2 groups. First, the
'fztreﬁ:;:[i'iebr;&/g:;']“;Z?Z;V::'wﬁzoisﬁf: :;Iga:eff:nk rate of bacterial clearance was lower in frequent exacerba-
: tors. A previous study showed that failure to eradicate bacte-

test was used for analysis of paired data. PEF — peak . . . . .
expiratory flow; mMRC — modified Medical Research ria following acute exacerbations of chronic bronchitis (AECB)

Council dyspnea scale; CAT — chronic obstructive was related to smaller decreases in inflammatory markers
pulmonary disease assessment test. * P<0.05 vs. non- [35]. Second, although in our study viral etiology could not be
frequent exacerbators. P<0.05 vs. at admission in both assessed, the frequent exacerbators group contained more
groups. patients presenting with cold symptoms, which was consis-

tent with previous studies reporting that frequent exacerba-
tors were more likely to acquire colds than were infrequent

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License




Chang C. et al.:
Delayed resolution of inflammation in frequent exacerbators...
© Med Sci Monit, 2014; 20: 311-320

exacerbators [36]. Recent studies show that viruses also play a
role in driving the inflammatory process during COPD [37,38].
Third, compared with non-frequent exacerbators, frequent ex-
acerbators had increased cardiovascular morbidity in the peri-
exacerbation period; the relationship between systemic inflam-
mation and an increased risk of cardiovascular morbidity and
mortality also has been observed in COPD patients [39]. As a
descriptive study, our results cannot prove causality. Further
study is needed to determine if this increased rate of cardio-
vascular events in frequent exacerbators is due to persistently
higher systemic inflammation or is due to more cardiovascular
events in this group. Forth, the frequent exacerbators group
contained more patients classified as Anthonisen type 1, in-
dicating that these patients experienced more severe exacer-
bation. Whether the severity of AECOPD is an affecting factor
on the recovery of inflammatory indices and improvement of
quality of life during AECOPD needs further study. Fifth, fewer
patients in the frequent exacerbators group received long-term
ICS treatment. Whether the usual treatment for stable COPD
is insufficient and whether this affects the recovery from ex-
acerbation also needs to be studied further. Finally, we cannot
completely exclude the influence of anti-inflammatory treat-
ment on the course of inflammatory parameters [40,41], but
in our study the therapy was standardized and there were no
significant differences in the daily dose and duration of ste-
roid application during hospitalization between the 2 groups.

To compare inflammatory status between frequent exacerba-
tors and non-frequent exacerbators, most studies have been
either cross-sectional in nature or have looked at inflamma-
tion at a single time-point (mostly when stable) [42,43]. To our
knowledge, the present study is novel in that the inflammato-
ry and clinical indices changes in the 2 groups were prospec-
tively followed during the treatment in AECOPD patients ad-
mitted to hospital. A distinctive pattern in the time course of
recovery of inflammatory cytokines between frequent exacer-
bators and non-frequent exacerbators provides evidence of a
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sustained inflammatory reaction during the recovery period of
AECOPD in frequent exacerbators, which may preclude full re-
covery and predispose these patients to recurrence of exacer-
bations [32]. These findings need to be explored further with
interventional studies into therapies such as strengthened an-
ti-infllammatory agents targeted at frequent exacerbators. For
example, a recent study has shown that hypoxen antioxidant
therapy has beneficial effects in COPD patients through decreas-
ing ROS production [44]. Interventions used in this manner may
able to prevent recurrent exacerbations and disease progression.

There are some limitations to this study. First, the inflamma-
tory response during AECOPD is complex and we investigat-
ed only a limited panel of biomarkers. We measured sputum
neutrophil inflammation because studies on severe AECOPD
showed an increase of sputum neutrophil inflammation that
was independent of etiology [28]. We measured serum hs-CRP
and IL-6 because they have been investigated by the majority
of previous studies and are often and easily measured in clin-
ical practice. Second, our study only included hospital-based
patients, with the majority having moderate-to-severe COPD;
therefore, these results are probably not generally applicable
to all populations of COPD patients.

Conclusions

In conclusion, these results show that there is a reduced re-
sponse to treatment of AECOPD in terms of inflammatory in-
dices and CAT score in patients who have frequent exacer-
bations. This information should be utilized by clinicians to
consider treatment regimens for frequent exacerbators to pre-
vent the rapid progression of COPD.
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