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Background Chronic obstructive pulmonary disease
(COPD) is a common disease that can be prevented and even
treated. It leads to high morbidity and mortality rates. Pro-
inflammatory cytokines and oxidative radicals were found to
be implicated in COPD pathogenesis.

Objectives To measure serum level of interleukin 6 (IL-6) in
patients with stable COPD and also to detect the relationship
of IL-6 levels with COPD severity.

Patients and methods A total of 50 patients having stable
COPD, in addition to 20 healthy control individuals, were
included in the study. History taking and clinical examination,
BMI calculation, spirometry (postbronchodilator spirometry in
COPD group), and 6-min walk test were done for all patients.
Measurement of serum level of IL-6 was done by using the
enzyme-linked immunosorbent assay.

Results Serum level of IL-6 showed significantly higher
concentrations among patients with COPD compared with
healthy individuals [359.87±106.99 and 188.92±77.97 pg/ml,
respectively; P<0.001]. An inverse nonsignificant correlation
was found between serum level of IL-6 and 6-min walk test
distance, forced expiratory volume in the 1 s, forced vital
capacity, and maximum expiratory flow 25–75% predicted

Introduction
Chronic obstructive pulmonary disease (COPD) is
proved to be one of the diseases that lead to high
morbidity and mortality rates [1]. It is also
characterized by persistent inflammation complicated
by irreversible airflow obstruction. This finally
progresses to structural changes of the lungs [2].
COPD is now considered as a systemic
inflammatory disorder associated with various
extrapulmonary complications, like atherosclerosis,
muscle wasting, weight loss, and cachexia [3].

Abundant inflammatory cells are found to be activated
in patients with COPD and subsequent increase in the
levels of pro-inflammatory cytokines and oxidative
radicals, which are implicated in COPD
pathogenesis [4]. Progressive parenchymal tissue
destruction and remodeling of small airways are
accompanied by excessive deposition of collagen
especially collagen type-1 [5]. Recent studies
revealed a relationship between collagen deposition
and pro-inflammatory cytokines such as interleukin
6 (IL-6) and IL-8 [6].

On the contrary, some studies did not find close
relationship between COPD and the known

values. Mean IL-6 level was higher in the patients with severe
and very severe COPD (371.75±103.12 pg/ml) compared
with those with mild and moderate COPD (336.82±113.72 pg/
ml) (P=0.291).

Conclusion Serum level of IL-6 showed significant higher
concentrations in patients with COPD when compared with
control ones, but IL-6 level did not show significant correlation
with the disease severity.
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inflammatory markers like C-reactive proteins or
tumor necrosis factors-alpha, proposing a
controversy regarding the role of inflammation in
COPD pathogenesis [7]. However, other studies
reported that different inflammatory cells and
different mediators might play a role in COPD
progression, especially IL-6, which has become a
subject of interest in research in the past years [8].
Moreover, many studies have proved that patients with
COPD had higher IL-6 serum concentrations than
healthy controls and is correlated with low spirometry

values [9,10].

IL-6 is mainly produced by T cells and macrophages. It
is one of the ILs that works as a pro-inflammatory
cytokine [11]. IL-6 was found to be elevated in
exacerbation of COPD [12] and is found in the
exhaled breath condensate and sputum during
exacerbation and stability [13]. The presence of IL-6
in the airways of COPD is usually associated with
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sustained inflammation [14]. Some studies emphasized
the association between IL-6 and poor clinical
outcomes in patients with COPD [15]. However,
the results have been always inconsistent and lacking
adequate statistical power. Our study objective was to
measure serum level of IL-6 in patients with stable
COPD and to explore the relationship between IL-6
level and the COPD severity.

Patients and methods
A study, which was prospective, was carried out at the
Chest Department of Kasr El-Ainy hospital, Cairo
University, during the interval between April 2016 and
December 2016. It was carried out on 70 male
individuals, 50 patients with stable COPD and 20
healthy individuals. Human Ethical Committee of
Cairo University approved the study, and an
informed consent was given by all participants.

COPD was diagnosed on basis of the clinical history,
physical examination, and performing spirometry with
measurement of postbronchodilator parameters,
especially forced expiratory volume in the 1 s/forced
vital capacity (FEV1/FVC); if it is less than 0.70, this
establishes the presence of sustained airflow limitation
according to the Global Initiative for Chronic
Obstructive Lung Disease (GOLD 2016) [16].

Patients with history of exacerbations in the last month
preceding the study, congestive heart failure or
ischemic heart disease, neurological diseases, renal
failure, or hepatic failure were excluded from the study.

Smoking history was emphasized, and dyspnea grade
was assessed by modified Medical Research Council
score. Laboratory investigations included complete
blood count, serum sodium, serum potassium, liver
functions, kidney functions, and blood sugar. BMI
calculation was done as follows: weight/height2. Six-
min walk test (6MWT) was performed with
measurement of 6MWT distance. Oxygen saturation
and heart rate data were obtained (before and after
6MWT) by using pulse oximetry.

COPD severity grading was done by spirometry.
Measurement of the following parameters was done:
FEV1%, FVC%, FEV1/FVC%, and maximum
expiratory flow 25–75% (MEF25–75%) predicted
values were done for both groups. Only for COPD
cases, the results of postbronchodilator were taken.

COPD grading and severity were done according to
the following: mild GOLD 1, which shows FEV1

more than or equal to 80% predicted, moderate;
GOLD 2, with measurement of 50% more than or
equal to FEV1 less than 80% predicted, severe; GOLD
3, with measurement of 30% more than or equal to
FEV1 less than 50% predicted, and lastly very severe
GOLD 4, with FEV1 less than 30% predicted [16].

Serum level measurement of IL-6 was done using
enzyme-linked immunosorbent assay kit provided by
Invitrogen Corporation (Camarillo, California,
USA) according to the instructions of the
manufacturer.

Statistical analysis
Sample size estimation was performed using Power and
Sample size (PS) program.

Data were analyzed using the statistical package
Statistical Package for the Social Sciences, version 24
(IBM Corp. Released 2016. IBM SPSS statistics for
Windows, version 24.0, Armonk, NY, USA:IBM
Corp.). Mean, SD, median, and minimum and
maximum were used for quantitative data, whereas the
frequency (count) and relative frequency (percentage) for
categorical data. Comparisons between quantitative
variables were done using the nonparametric
Kruskal–Wallis and Mann–Whitney tests [17].

χ2 test was used for comparing categorical data. When
the expected frequency is less than 5, we use exact test
instead [18].

Spearman correlation coefficient was used for
correlation between quantitative variables. The value
was judged as statistically significant when P value less
than 0.05 [19].

Results
Characteristics of the patients
In total, 50 patients having stable COPD and 20
healthy controls were enrolled in the study. The
demographic data and the clinical parameters are
demonstrated in Table 1.

Table 1 showed that all patients with COPD and the
healthy control ones were males. Their age ranged
between 40 and 76 years for patients with COPD,
with a mean of 57.18±9.03 years. The normal
individuals have age ranged between 46 and 60
years, with a mean of 53.10±4.61 years. All healthy
controls were nonsmokers. There was no statistically
significant difference between patients with COPD
and normal individuals in the BMI.
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There was a significant difference between patients
with COPD and the normal individuals regarding
6MWT distance and oxygen saturation (P<0.001).

Results of spirometry and interleukin 6
All the data of spirometry, including FEV1/FVC%,
FEV1%, FVC%, and MEF25–75% predicted values,

were higher significantly among patients with COPD
when compared with the healthy ones (P<0.001). In
addition, serumIL-6 levelswere foundtobe significantly
higher in the patients with COPDwhen compared with
normal individuals (188.92±77.97 pg/ml; P<0.001), as
it is shown in Fig. 1 and Table 2.

The serum levels of IL-6 were higher significantly in
patients with COPD when compared with the healthy
controls (Fig. 1).

Patients with COPD were subdivided according to
disease severity into mild (two patients, 4%), moderate

Table 1 The demographic and clinical parameters of the
patients with chronic obstructive pulmonary disease and the
control group

Cases (N=50) Control (N=20) P
value

Age (years) 57.18 (9.03)
[58 (40–76)]

54.10 (4.61)
[53 (46–60)]

0.07

Smoking index
(pack/year)

40.88 (24.65)
[35 (8–150)]

0.00 <0.001

BMI (weight/
height2)

25.97 (5.06)
[26 (16–39)]

27.40 (3.91)
[27.50 (19–35)]

0.221

Dyspnea grade
by m-MRC

2.46 (0.50)
[2 (2–3)]

0.00 <0.001

Distance of
6MWT (m)

296.00 (65.47)
[300 (150–420)]

492.75 (26.33)
[495 (450–540)]

<0.001

SO2 (before
6MWT) (%)

95.04 (4.48)
[96 (72–98)]

98.00 (0.79)
[98 [(97–99)]

<0.001

SO2 (after
6MWT) (%)

93.02 (6.74)
[95.5 (63–98)]

97 (0.86)
[97 [(96–99)]

<0.001

Heart rate
(basal) (bpm)

87.58 (12.63)
[88.5 (64–115)]

80 (6.36)
[81 [(69–90)]

0.011

Heart rate (after
6MWT) (bpm)

104.74 (14.36)
[106.5 (74–135)]

100.25 (7.43)
[101 [(88–115)]

0.114

Data were expressed as mean (SD) and [median
(minimum–maximum)]. m-MRC, modified Medical Research Council of
dyspnea; 6MWT, 6-min walk test; SO2, oxygen saturation. Significant
P value less than 0.05. The bold represents the significant P-value.

Figure 1

Serum levels of IL-6 were significantly higher in patients with COPD compared with healthy controls. COPD, chronic obstructive pulmonary
disease; IL-6, interleukin 6.

Table 2 Spirometric data and serum interleukin 6 level among
patients with chronic obstructive pulmonary disease and the
control group

Spirometry Cases (N=50) Control (N=20) P
value

FEV1/FVC% 56.72 (8.09)
[57.5 (38–68)]

82.30 (4.86)
[83 (74–92)]

<0.001

FEV1%
predicted

43.96 (18.94)
[37.5 (14–85)

81.00 (5.91)
[81.5 (70–89)]

<0.001

FVC%
predicted

58.88 (23.19)
[57.5 (18–111)]

94.05 (5.41)
[95.5 (84–101)]

<0.001

MEF25–75%
predicted

24.94 (13.39)
[21.5 (7–57)]

70.15 (6.89)
[69 (60–80)]

<0.001

Interleukin 6
level (pg/ml)

359.87 (106.99)
[335.5 (160–574)]

188.92 (77.97)
[160.2

(95–320)]

<0.001

Data were expressed as mean (SD) and [median
(minimum–maximum)]. FEV1, forced expiratory volume in the 1 s;
FVC, forced vital capacity; MEF, maximum expiratory flow.
Significant P value less than 0.05
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(15 patients, 30%), severe (20 patients, 40%), and very
severe (13 patients, 26%). There was no significant
difference between IL-6 serum level of patients with
mild andmoderate COPD versus those with severe and
very severe COPD; however, mean value of IL-6 in the
severe and very severe group was actually more than in
the mild and moderate group (371.75±103.12 versus
336.82±113.72 pg/ml; P=0.2).

Correlation of interleukin 6 and different clinical and
spirometric parameters
Therewas no significant correlationbetween serum level
of IL-6 and any one of the clinical parameters, including
age, smoking index,BMI, anddyspneagrade.Moreover,
there was no significant correlation between IL-6 level
and 6MWT distance, oxygen saturation, and heart rate
data. An inverse correlation was found between IL-6
level and FEV1%, FVC%, and MEF25–75% predicted
values, although no statistical significance was detected
(Table 3).

Discussion
Different studies highlighted the important role of IL-
6 as an inflammatory marker in COPD, as presented by
the meta-analysis and systematic review done by Wei
et al. [20] of a total 33 studies, which concluded that
the serum levels of IL-6 were higher in patients with
stable COPD than healthy control ones.

In this study, we concluded that serum level of IL-6 in
patients with COPD was approximately double the
value found in the control individuals, which agrees
with El-Shimy et al. [21], who proved that the
circulating serum IL-6 concentrations were higher
significantly in patients with COPD in comparison
with the control individuals.

Moreover, our study goes hand in hand with deMoraes
et al. [22] and Kolsum et al. [23] who also found that
the patients with COPD exhibited significantly
elevated serum levels of IL-6 compared with that of
the control group, which suggests that there is systemic
inflammatory activity in patients with stable COPD.In
the current study, it was found that there was no
significant correlation between serum level of IL-6
and the clinical parameters, including age, smoking
index, BMI, and dyspnea degree by modified Medical
Research Council. There was a nonsignificant inverse
correlation between serum level of IL-6 and 6MWT
distance. deMoraes et al. [22] also found that there was
no difference in the serum concentration level of IL-6
and IL-8 when they divided the groups into divisions
according to the distance covered.

Regarding relationship between serum IL-6 and
spirometry findings, our study demonstrated that
there was a nonsignificant negative correlation
between IL-6 serum level and FEV1%, FVC%, and
MEF25–75% predicted values. However, Soler et al.
[24], Samy et al. [25], and Attaran et al. [26] found a
negative significant correlation between IL-6 levels and
FEV1%. These differences may be attributed to the
limited number of the patients in our study.

Conclusion
It could be concluded that serum level of IL-6 was
significantly higher among patients having stable
COPD when compared with the controls, but IL-6
level did not show significant correlation with the
disease severity as assessed by FEV1% predicted.
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