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Association of severity of COPD with IgE 
and interleukin-1beta 

B. Singh1, S. Arora2, V. Khanna3

Chronic obstructive pulmonary disease (COPD)
results from airway inflammation involving multi-
ple inflammatory mediators and tissue damage. It
has also been suggested that elevated IgE play a
role in chronic airway obstruction [1]. The associ-
ation of IL-1β gene with COPD has been studied
in recent times and its polymorphisms at the posi-
tion –511 have been found to be associated with
susceptibility to COPD [2]. 

Persistent smoking-induced inflammation
plays an important role in the pathogenesis of
COPD by increasing macrophage and T lympho-
cyte in bronchial wall and influx of neutrophils in-
to the airway lumen; however only a fraction of
smokers end up in developing COPD [3].

IgE immune complexes stimulate FcεRII and
mediate expression and release of IL-1β by
mononuclear cells [4]. Serum IgE levels are often
increased in smokers [5] which may induce IL-1β
expression in monocytes. The present study was un-
dertaken to investigate the association and potential
activity of serum IL-1β and IgE levels in COPD.

The test group consisted of 30 current smokers
(age: 48 to 66 yrs) with moderate to severe COPD.
All the patients had a history of smoking an aver-
age of 19 pack/year (10-40 pack/ year) for 30 years
(10-40 years). The diagnosis of COPD was made
using the Global Initiative for Chronic Obstructive
Pulmonary Disease (GOLD) standard [6]. Thirty
healthy and non-smoker volunteers constituted the
control group. Spirometry, routine blood investiga-
tions, chest X-rays, stool test for parasites and skin

prick test (SPT) with 10 common allergen extracts
(Cockroach male, Cockroach female, Housefly,
Moth, Butterfly, House dust, House Dust Mite, As-
pergillus, Cynodon, Chenopodium) were per-
formed on all patients. The Student’s t or Mann-
Whitney U test was used to evaluate the differ-
ences in continuous variables. Pearson’s rank cor-
relation was applied to assess the association be-
tween various pulmonary function tests and im-
munological parameters. 

In the control group, the IL-1β level was
2.11±0.16 pg/ml (range: 0.39-2.97 pg/ml), which
was significantly lower than COPD patients
(3.14±0.07, range: 2.8-4.59 pg/ml, p< 0.05). The
mean serum IgE levels were 41.9±3.58 IU/ml
(range: 28-65 IU/ml) in controls and 112.3±4.22
IU/ml (range: 78-169 IU/ml) in COPD patients
(p<0.001). Stool test was found to be negative for
parasitic infestation and eosinophil count was in
the normal range in both the groups.

The FEV1 percent of predicted in controls was 80
to 100% (mean 88.8% ±0.95) while in COPD pa-
tients it ranged between 17 to 66 % (39.8% ±2.61).
FVC percent of predicted ranged from 85 to 103%
(90.5% ±1.18) in controls and 51 to 78% (69.5±1.53)
in COPD patients. Mean FEV1/FVC ratio in controls
was 0.84±.01 and 0.43±0.01 in COPD patients. Both
FEV1 and FEV1/FVC were significantly lower in
cases than the control group (p<0.001). 

Table 1 depicts the correlations between IgE,
IL-1β, smoking pack years and FEV1, FEV1/FVC
and FVC. A negative correlation was observed be-

Keywords: IgE, IL-1 beta, Cytokines, Pro inflammatory, Smoking, Airways.

1 Department of Biochemistry, GB Pant Hospital,
2 Department of Biochemistry, Lady Hardinge Medical College, 
3 Department of Medicine, Health care centre, Government of National Capital Territory, Delhi, India.

Correspondence: Dr. Bhawna Singh, Assistant Professor, Department of Biochemistry, Room no. 418, G B Pant Hospital, New
Delhi, India; e-mail: bhawna172@gmail.com

ABSTRACT: Association of severity of COPD with IgE and
interleukin-1beta. B. Singh, S. Arora, V. Khanna.

Background. Chronic obstructive pulmonary disease
(COPD) is a pulmonary inflammatory disease charac-
terised by airflow limitation. The role of various inflam-
matory mediators such as interleukin-1beta (IL-1β) and
Immunoglobulin E (IgE) have been implicated in COPD.
In present study we aimed to establish if there is an asso-
ciation between the serum levels of IL-1β and IgE and the
severity of airway obstruction.

Materials and methods. The study group comprised of
30 non atopic smokers, suffering from COPD and 30 non
smoker, healthy controls. Serum levels of IgE and IL-1β

were assayed by ELISA in all subjects along with their
pulmonary function tests. 

Results. Serum IgE and IL-1β levels were significant-
ly raised in COPD patients as compared to healthy con-
trols. IL-1β was negatively correlated with FEV1 (r=-0.624,
p=0.003) and IgE showed a negative correlation with FVC
(r=-0.477, p=0.034).

Conclusion. Our study suggests that in COPD IL-1β
and IgE serum levels correlate with clinical aspects of dis-
ease severity. We suggest that the production of IgE and
IL-1β in the airways of patients with COPD may be relat-
ed to smoking which affects airway obstruction.
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tween IL-1β and FEV1 (r=-0.624, p=0.003),
though no correlation was observed between IL-1β
and FEV1/FVC (r=0.059, p=0.803). Serum IgE
was observed to have a negative correlation with
FVC in COPD patients (r=-0.477, p=0.034).
Smoking pack years depicted significant positive
relation with IL-1β (r=0.467, p=0.038) and inverse
with FEV1 (r=-0.493, p=0.027) however no corre-
lation was observed with IgE and FEV1/FVC. 

In smokers, the risk for developing COPD is
dose related [6]. Smoking results in a non-specific
increase in IgE as a result of interference with IgE
regulatory mechanisms. Mechanism for IgE pro-
duction in airways of smokers might be due to to-
bacco or due to induction of allergenic altered pro-
teins in the airway as seen in isocyanate sensitivi-
ty [5] or due to increased B cells in COPD [7]. In
the present study, IgE levels were significantly el-
evated in COPD patients in spite of their non
atopic status as confirmed by negative skin prick
tests. Renkema et al also demonstrated a higher
initial serum IgE level in non atopic COPD pa-
tients [8]. 

The present study demonstrated significantly
high levels of IL-1β in serum of the COPD pa-
tients as compared to the healthy controls. A few
studied previously undertaken have also reported a
rise in IL-1β in COPD cases [9]. It can thus be
speculated that in COPD, IL-1β expression may be
induced in monocytes due to increased IgE levels,
which may lead to their increased release in blood,
although we could not observe any correlation be-
tween both IL-1β and IgE due to the limited sam-
ple size.

FEV1 and FEV1/FVC ratio aid to identify air-
flow obstruction where as FVC predicts restrictive
pattern of obstruction. In the present study, the
subjects who were chronic smokers, suffered from
moderate to severe airway obstruction as FEV1
and FEV1/FVC were significantly lower. We ob-
served that IgE correlated inversely with FVC
whereas IL-1β correlated inversely with FEV1,
though neither of them depicted any correlation
with the ratio FEV1/FVC. Several studies show a
significant excess decline in FEV1 in smokers over
non-smokers, ex-smokers and quitters [10]. In-

creased levels of circulating cytokines and acute
phase reactants have been seen in the peripheral
circulation of patients suffering from COPD, espe-
cially during exacerbations. Sapey et al have
proved that IL-1β plays critical role in COPD
where it was found to correlate significantly with
FEV1 suggesting its role in clinical aspects of dis-
ease severity [9].

Modulation of various inflammatory mediators
may help in combating the clinical outcome of
COPD and may have therapeutic implications
whereas determination of serum IL-1β levels may
help in differentiating COPD from other respirato-
ry disorders such as asthma [11]. The present study
has a few limitations. It was cross-sectional, so its
ability to infer causality is limited. Population
based studies are required to validate the findings.
Levels of IgE and IL-1β in broncho-alveolar
lavage would give a better picture of cytokine mi-
lieu in COPD instead of serum levels. Despite
these limitations, the findings of this study were
significant and may provide an insight into the role
of IgE and IL-1β in severity of COPD.
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Table 1. - Correlation between serum IL-1β, IgE and
pulmonary function tests in patients of COPD

COPD 

r p

IgE vs. IL-1β 0.210 0.374
IgE vs. FVC -0.477 0.034
IgE vs. FEV1/FVC 0.252 0.284
IL-1β vs. FEV1% -0.624 0.003
IL-1β vs. FEV1/FVC 0.059 0.803
Smoking (pack years) vs. IgE 0.02 0.933
Smoking (pack yrs) vs. IL-1β 0.467 0.038
Smoking (pack yrs) vs. FEV1% -0.493 0.027
Smoking (pack years) vs. FEV1/FVC -0.269 0.251


