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ABSTRACT. The significance of eosinophilic inflammation in asthma is well established, while its role in COPD is
still under investigation, a proportion of patients with COPD exhibited some degree of sputum eosinophilia. It is
debatable whether eosinophilia in COPD is related to concomitant features of asthma. The aim of this study was to
evaluate the role of serum ECP and total IgE in differentiation between asthma and COPD in both stable condition
and in exacerbations. The study conducted on 59 patients, 17 patients with COPD (10 with acute exacerbation and 7
with stable COPD) and 22 patients with asthma (10 patients with acute exacerbation and 12 with stable asthma). 20
healthy subjects were included as control. All patients were subjected to: thorough history taking and clinical
examination, chest x-ray to exclude other underlying pathology, ECG, and Spirometry. COPD staging was done
according to Gold study (2001), and estimation of serum ECP and total IgE was done for all subjects. There was
significantly higher level of serum ECP and total IgE in stable COPD, acute COPD exacerbation, stable asthma and
acute asthma exacerbation when compared to control, also level of ECP was significantly higher in stable asthma
group than acute asthma exacerbation in contrast to serum level of Total IgE which was higher in acute asthma
exacerbation group than stable asthma. There was no significant difference between serum ECP among acute versus
stable COPD. There was significantly higher level of serum ECP and Total IgE in total asthma group than total
COPD group. Also, there was higher level of serum ECP and Total IgE in stable asthma than stable COPD and
higher level of serum Total IgE in acute asthma exacerbation than acute COPD exacerbation. Meanwhile, there was
no significant difference between acute COPD exacerbation and acute asthma exacerbation in serum level of ECP.
No correlation was found between serum ECP and FEV1, FEV1/FVC among asthma and COPD patients. In
Conclusion: eosinophil share in airway inflammation and acute exacerbation of COPD. Asthma like components of
COPD can be explained by increased serum Total IgE and ECP, also this could explain the variability and
heterogeneity of COPD. ECP and Total IgE cannot differentiate between acute COPD exacerbation and acute
asthma exacerbation but may be a differentiating point in stable state.

[Abdel Samea ER, Al Baiomy A, El-Desoky M, Shalabi N, Abd El-Maksoud A : Serum ECP and IgE in
differentiation between Asthma and COPD. New York Science Journal 2011;4(4):1-7]. (ISSN: 1554-0200).
http://www.sciencepub.net/newyork.

Keywords: Immunoglobulin E, Asthma, Chronic Obstructive Pulmonary Disorder (COPD), Eosinophilic Cationic
Protein (ECP)

INTRODUCTION increases number of eosinophil are propably due to

Asthma and chronic obstructive pulmonary
disease (COPD) are both characterized by airway
inflammation. Studies using bronchoalveolar lavage
(BAL), bronchial biopsy or more recently induced
sputum have shown that the main cellular markers of
intralumnal airway inflammation are eosinophils in
asthma, and neutrophils in COPD. Moreover, good
correlations have been found between eosinophils and
airway hyper responsiveness in asthma, as well as
between neutrophils and airway obstruction in COPD.
However, there is some debate about the number and
possible significance of eosinophils in the airways of
patients with COPD (Sin and others, 2006). Subjects
with COPD had higher percentage of sputum,
eosinophil cationic protein (ECP) and bronchoalveolar
lavage (BAL) fluid eosinophils. Sputum concentrations
of ECP per eosinophil were not higher denoting that
these eosinophil do not seem to be activated and the
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recruitment as a result of ongoing inflammation (Jindal
2006).

AIM OF THE WORK
This study was carried out at Thoracic
Medicine Department Mansoura University Hospital.
The study compromised 20 healthy control and 39
asthmatic and COPD patients. The patients were
classified to the following subgroups; 10 patients with
acute exacerbations of COPD, 10 patients with stable
COPD, 7 patients with acute asthma exacerbation, 12
patients with stable asthma.
All patients were subjected to the following:
§ Thorough history taking and
examination
8§ Chest x-ray to exclude other underlying
pulmonary lesion
§ ECG

clinical
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§  Spirometry

§ COPD staging was done according to Gold
study (Gold, 2001): All COPD cases were
stage VI with type Il respiratory failure and
core pulmonale.

8 Acute exacerbation of COPD was known by
exaggeration of symptoms: dyspnea and
increase or change in sputum production
(Jenkins and others, 2005).

§ Sample collection, 3 ml of venous blood
sample were withdrawn into plain tubes and
non haemolyzed sera were separated and kept
frozen at -20°C till analysis of ECP using
chemiluminescent enzyme immunometric
assay by Immulite Automated Analyzer
supplied by diagnostic product corporation
(USA) Reimert and Paulsen (1993). This
procedure has sensitivity measuring 2ug/L of
ECP. Serum immunoglobulin E was measured
by ELISA (Enzyme immunoassay for
quantitative determination og immunoglobulin
E in human sera). The medics Total IgE
quantitative test is solid phase enzyme linked
immunosorbent assay ELISA based on the
sandwich  principle. Using the mean
absorbance value for each sample determine
corresponding concentration of Total IgE in
IU/ml from the standard curve.

Statistical analysis: In normally distributed
variables student's | Test was used for comparison
between groups. In non-parametric variables
Mann-Whitney test was used for comparison
between groups.

RESULTS

Table (1): This table shows the age and sex
distribution among studied subjects the mean age
of control subjects was 36.8 years with range
between 30 — 45 years and they were 10 males and
10 females with negative history of smoking and
normal ECG findings. In total COPD group the
mean age was 58.69 with range between 50 — 66
years and they were 15 males and 2 females with
positive history of smoking and manifestation of
pulmonary  hypertension,  right  ventricular
hypertrophy (RVH) in ECG. The mean age among
asthma group was 40.9 years with range between
23 — 56 years with negative history of smoking and
normal ECG findings.

Table (2): This table shows, the FEV1% and
FEV1/FVC% of predicted among studied groups.
There was significant lower FEV1% of predicted
and FEV1/FVC% between studied cases and
control subjects (P<0.001). There was significant
lower FEV1% of predicted and FEV1/FVC% in
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acute COPD exacerbation versus acute asthma
exacerbation (P<0.001). There was significant
lower FEV1% of predicted and FEV1/FVC% in
stable COPD versus stable asthma group
(P<0.001). There was lower FEV1% of predicted
and FEV1/FVC% in acute asthma group, but this
was of no statistical significance. There was no
significant difference between acute and stable
COPD in FEV1% of predicted and FEV1/FVC%.
Table (3): This table shows the serum level of
ECP in acute asthma exacerbation, stable asthma
and control. There was significant higher serum
ECP among studied asthma cases when compared
to control subjects (P<0.001) and in the same time
there was significant higher serum EGP among
stable asthma when compared to acute asthma
exacerbation group.

Table (4): This table shows correlation between
ECP and FEV1% of predicted, FEV1/FVC% in
total asthma group. There was no correlation found
between serum ECP and FEV1% of predicted and
FEV1/FVC% among studied subjects.

Table (5): This table shows correlation between
ECP and FEV1% of predicted, FEV1/FVC% in
total COPD group. There was no correlation found
between serum BCP and FEV1% of predicted and
FEV1/FVC% among studied subjects.

Table (6): This table shows the serum levels of
ECP in acute COPD exacerbation, stable COPD
and control. There was significant higher serum
ECP in studied COPD cases when compared to
control subjects (P<0.001), meanwhile there was
no significant difference between serum ECP
among acute versus stable COPD.

Table (7): This table shows the serum level of
Total IgE in acute asthma exacerbation, stable
asthma and control. There was significant higher
serum Total IgE in asthma cases when compared
to control (P<0.001). Also, there was significant
higher serum Total IgE in studied acute asthma
exacerbation cases when compared to stable
asthma.

Table (8): This table shows the serum level of IgE
in acute COPD exacerbation, stable COPD and
control. There was significant higher serum Total
IgE in acute and stable COPD when compared to
control (P<0.001). Also, there was no significant
difference in serum Total IgE between stable and
acute COPD exacerbation in studied cases.

Table (9): This stable shows the comparison
between serum ECP and Total IgE among total
COPD and total asthma groups. There was
significant higher serum ECP and Total IgE among
total asthma group when compared to total COPD

group.
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Table (10): This table shows comparison between
serum ECP and Total IgE in studied cases of acute

COPD exacerbation and acute asthma exacerbation.

There was no significant difference between serum
ECP in acute COPD exacerbation versus acute
asthma exacerbation groups (P=0.3), but there was
significant higher serum Total IgE in acute asthma
exacerbation when compared to acute COPD

Table (11): This table shows comparison between
serum ECP and Total IgE in studied cases of stable
COPD and stable asthma. There was significant
higher serum ECP in stable asthma when
compared to stable COPD (P<0.001) and in the
same time there was significant higher serum Total
IgE in stable asthma than stable COPD (P=0.01).

exacerbation (P=0.04).

Table (1): Demographic and clinical characteristics of patients

Item control total COPD asthma
(n=20) (n=17) (n=22)
Age
Mean 36.8 58.69 40.9
SD +4.49 +4.01 +3.94
Range 30-45 50 — 66 23 —56
Sex
Male 10 15 8
Female 10 2 14
Duration (years)
Mean 18.88 38
SD 5 5.26
Range 10 - 26 5-28
Smoking history -ve in all +vein all -ve in all
ECG (P-pulmonale &
RVH configuration -ve in all +ve in all -ve in all

Table (2): FEV1% and FFV1/FVC% of predicted among cases and control

Item acute COPD stable acute asthma stable control P value
exacerbation COPD exacerbation asthma
FEV1% of pred
Mean 52.18 58.58 60.91 76.83 89.50 <0.003
SD +6.24 +9.61 +1.98 +6.02 +1.50
P1<0.001 P2<0.001 P3=0.07 P4=0.1
FEV1/FVC%
Mean 56.81 61.74 74.0 76.76 85.6 <0.001
SD +3.21 +8.42 +2.73 +4.92 +2.01
P1<0.001 P2<0.001 P3=0.2 P4=0.2

P1: acute asthma exacerbation vs acute COPD exacerbation

P3: acute asthma exacerbation vs stable asthma

P2: stable asthma vs stable COPD

P4: acute COPD exacerbation vs stable COPD

Table (3): serum level of ECP in acute asthma exacerbation, stable asthma and control

ECP median (Range) P value
acute asthma exacerbation 30.9 (7.9 - 189) P1<0.001***
Stable asthma 81.2 (30.6 — 131) P2<0.001***
Control 6.85 (2.2 - 13.8) P3<0.001***

P1: acute COPD exacerbation vs stable COPD

P2: acute COPD exacerbation vs control
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P3: stable COPD vs control
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Table (4): Correlation between ECP and FEV1, FEV1/FVC among asthma patients

ECP
r P
FEV1% of predicted -0.271 0.223
FEV1/FVC -0.042 0.853

Table (5): Correlation between ECP and FEV1, FEV1/FVC among COPD patients

ECP
r P
FEV1% of predicted 0.412 0.100
FEV1/FVC 0.293 0.254

Table (6): Level of ECP in acute COPD exacerbation, stable COPD and control

ECP Median (Range) P value
acute COPD exacerbation 24.7
(10.7 - 73.8) P1=-0.53
stable COPD 21.2
(5.2 -69.8) P2<0.001***
Control 6.85
(2.2-13.8) P3<0.001***

P1: acute COPD exacerbation vs stable COPD
P2: acute COPD exacerbation vs control

P3: stable COPD vs control

Table (7): Level of Total IgE in acute asthma exacerbation, stable asthma and control

Total IgE Median (Range) P value
acute asthma exacerbation 445,75
(65.7 — 920) P1<0.001***
stable asthma 132
(65 — 310) P2<0.001***
Control 21.35
(6.2-80.2) P3<0.001***

P1: acute COPD exacerbation
P2: acute COPD exacerbation vs control

P3: stable COPD vs control

Table (8): Serum level of Total IgE in acute COPD exacerbation, stable COPD and control

Total IgE Median (Range) P value
acute COPD exacerbation 106.5
(37 -211) P1=0.23
stable COPD 76
(50 — 138) P2<0.001***
Control 21.35
(6.2-80.2) P3-0.025*

P1: acute COPD exacerbation vs stable COPD
P2: acute COPD exacerbation vs control

P3: stable COPD vs control

Table (9): Comparison between serum ECP and Total IgE among total COPD and Total asthma
Item Total COPD Median Total Asthma Median
(Range) (Range) Mann-Whitney
ECP 234 61.6
(5.2-73.8) (7.9-189) P<0.001
Total IgE 94.5 169.5
(37 -211) (65 —920) P<0.001
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Table (10): Comparison between ECP and Total IgE in studied cases of acute COPD exacerbation and acute
asthma exacerbation

acute COPD acute asthma
exacerbation median exacerbation median P Value
(Range) (Range)
ECP 24.7 30.95
(10.7 - 73.8) (7.9 - 189) P=0.35
Total IgE 106.5 445,75
(37 -211) (65.7 — 920) P=0.043"

Table (11): Comparison between ECP and Total

IgE in studied cases of stable COPD and stable asthma

stable COPD median

stable asthma median

(Range) (Range) P Value

ECP 21.2 51.2
(5.2-69.8) (30.6 —131) P<0.001

Total IgE 76 132
(50 — 138) (65 - 310) P=0.011*

DISCUSSION

The significance of eosinophilic inflammation
in asthma is well established while its role in COPD is
still under investigations (Jenkins and others, 2005). A
proportion of patients with COPD exhibited some
degree of sputum eosinophilia(Jindal,2006). It is
debatable whether eosinophilia in COPD is related to
concomitant features of asthma (Papi and others,
2000). Clinical studies showed that assessment of
eosinophilic  inflammation can be  measured
systematically in serum by estimation of eosinophil
derived inflammatory mediators such as eosinophil
cationic protein (ECP) (Barnes, 1996). The aim of this
study was to evaluate the role of serum ECP and Total
IgE in differentiation between asthma and COPD in
both stable condition and in exacerbations. Mean
FEV1% of predicted among stable and acute COPD
exacerbation cases were 58.58 and 52.18 respectively,
ECG showed P pulmonale and RVH configuration. All
COPD cases were severe degree, according to Gold
study (Gold, 2001), acute exacerbation of COPD was
noted by exaggeration of symptoms of dyspnea and
increase or change in sputum production.

ECP in asthma

There was significant higher ECP serum level
in stable asthma, acute asthma exacerbation when
compared to control (812, 30.9, 6.85 pug/L
respectively) and this was in agreement with Tang and
Chen, 2001 who found significant higher ECP serum
level in stable and acute asthma exacerbation when
compared to normal control subjects, and Kokuludag
and others, 2002 who found significant higher ECP
serum level in acute asthma exacerbation when
compared to control and this high level persist up to 7"
day of the attack. Also in agreement with Salem and
Hanna,2001 who found higher significant level of ECP
in acute asthma exacerbation attacks when compared to
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control group and in stable condition after 4 months
when compared to normal control.

Literatures are divided as regard to value of
serum ECP in monitoring the disease activity in
asthma, there are many works that proved serum ECP
as a viable marker of disease activity (Niimi and
others, 1997; Blay and others, 1998; Prehn and
others, 1998), while others proved it is not correlated
to clinical or spirometric parameters of the disease
(Mahajan et al., 2008 and Motojima et al., 1995). In
our study, there was significant higher level of ECP in
stable asthma when compared to acute asthma
exacerbation. This can be explained according to
Noguchi and others, 2003, who studied the ECP gene
and found polymorphism in ECP gene leading to
variance in baseline serum ECP levels and found that
serum ECP levels were not elevated in some patients
with asthma even when they are symptomatic. Also,
Tang and Chen, 2001 found considerable overlap
among patients with acute asthma exacerbation and
those with stable asthma and stated that this overlap in
the majority of patients limit the utility of this test in
determining acute versus stable asthma. Also our
results could be explained according to Ronchi and
others, 1997 who stated that although serum ECP
levels appear to be useful indicator of disease, they do
not accurately correspond with clinical or functional
indices of asthma severity in chronic stable patients.
No correlation was found between ECP and FEVI,
FEV1/FVC in total asthma group and this in agreement
with Kunkel and Ryden, 1999 who found lack of
relationship between serum ECP and bronchial hyper-
responsiveness to cold dry air and anti histamine and
Gruber and others, 1999, who found no correlation
between serum ECP and bronchial hyper-
responsiveness to histamine.

ECP in COPD
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There was significant higher level of serum,
ECP in stable and acute COPD exacerbation when
compared to control (21.2, 24.7, 6.85u/L respectively)
and these in agreement with Fiorini and others, 2000,
who found significant high level of serum ECP in both
stable and acute COPD exacerbation when compared to
healthy subjects.

There was no significant difference between
serum level of ECP in acute COPD exacerbation when
compared to stable COPD, also there was no
correlation found between ECP and FEV1, FEV1/FVC
in total COPD group and this could be explained
according to Dahlen and others, 2001, who found no
change of serum BCP before and after treatment of
COPD exacerbation in patients with severe COPD but
not in mild or moderate COPD.

There was significant higher level of ECP in
total asthma group (61.6pg/L) than total COPD group
(23.4pg/L) and this was agreement with Motojima and
others, 1995, who found significant higher
concentration of serum ECP in asthma than COPD
patients and healthy subjects and Sin and others, 2006,
who found that eosinophilic inflammation more intense
in asthma than in COPD.

There was no significant difference between
serum level of ECP in acute asthma exacerbation
versus acute COPD exacerbation group and this in
agreement with Gursel and others, 1997), who found
no significant difference in serum ECP level between
patients with asthma attack and acute exacerbation of
COPD. Also, the eosinophilic inflammation, not
neutrophilic inflammation, in the airway is involved in
the reversible part of the airflow obstruction in
response to glucocorticoids in patients with pulmonary
emphysema. This finding was found in this study
indicated similarity of airway inflammation between
asthma and COPD and this may limit the utility of this
test to differentiate between exacerbation of COPD
(Sears and others, 1991). There was significant higher
level of serum ECP in stable asthma versus stable
COPD and this in agreement with Motojima and
others, 1995; Sin and others, 2006.

Total IgE in asthma and COPD

There was significant higher serum Total IgE
in asthma cases when compared to control (P<0.001).
Also, there was significant higher serum Total IgE in
studied acute asthma exacerbation cases when
compared to stable asthma, this in agreement with Sear
and others, 1991, who found that there is a strong
relationship between serum Total IgE, clinical asthma
and airways hyperresponsiveness (AHR). Robinson
and others, 2002 stated that well-controlled asthmatic
individuals will experience at times sudden apparently
unexplained life threatening exacerbation of asthma
that is unlikely to occur secondary to inhaled allergens.
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This is mediated by Total IgE mediated
hypersensitivity reaction. This type | hypersensitivity
reaction results from degradation of mast cells and
eosinophils which carry high affinity receptors for
Total IgE called FCERI receptors. There was
significant higher serum Total IgE in stable and acute
COPD exacerbation when compared to control
(P<0.001). There was no significant difference in
serum Total IgE between stable and acute COPD
exacerbation in studied cases. Mahajan and others,
2008 have found significant higher level of serum Total
IgE in patients with COPD than control and this
difference is related to smoking history and inversely
related to pulmonary function. Chavannes and others,
2006 found that serum Total IgE levels of COPD
patients correlated with the smoking history where also
found in bronchial lavage of those with patients
increase of cell count of neutrophil, eosinophil, IL-8,
myeloperoxidase (MPO) and ECP, he also stated that
recruited neutrophils and eosinophils were activated
and they release increased amount of inflammatory
mediators capable of damaging the bronchial tissue.
Also Robinson and others, 2002 found that Total IgE
has another type of receptors called low affinity Total
IgE receptors (FCERTT) which is present on surface of
many other cells such as epithelial cells, macrophages
and even in alveolar macrophage and natural Killer
cells. Binding of Total IgE to FCERII receptor on the
surface of these cells has been though capable of
mediating many cytokines and cytotoxic effect of
inflammatory cells and this may explain the elevated
Total IgE and ECP in acute COPD exacerbation cases,
hyper reactivity and asthma like component of COPD.
There was significant higher level of serum Total IgE
in total asthma group when compared to total COPD
groups (169.5 IU/L and 94.5 IU/L respectively), this in
agreement with Mahajan and others, 2008 who found
higher serum Total IgE concentrations in asthma than
COPD and in elder patients of asthma this difference is
still present.

Conclusion

Eosinophil share in airway inflammation and
acute exacerbations of COPD, Asthma like components
of COPD can be explained by increased serum Total
IgE and ECP, also this could explain the variability and
heterogeneity of COPD. ECP and Total IgE cannot
differentiate between acute COPD exacerbation and
acute asthma exacerbation but may be a differentiating
point in stable state.

Corresponder:

Elham Ragab Abdul Samea

Assistant professor in Clinical Pathology
Department of Clinical Pathology
Mansoura University, Egypt

http://www.sciencepub.net/nature




http://www.sciencepub.net/newyork New York Science Journal, 2011;4(4)

Tel. 0114571726
Email: elhamelngar@yahoo.com

References

1.

10.

11.

12.

Barnes N (1996): Evaluating asthma and its
treatment: clinical markers and indicators of
efficacy. European Respiratory Review. 32(6): 1 -3
Blay F, Purobit A, Sienger R, Gries P,
Hamberger C, David B, Frossard N, Pauli G
(1998):  Serum  eosinophil cationic  protein
measurements in the management of perennial and
periodic asthma: a prospective study. Eur Respir J.
11: 594 — 598

Chavannes NH, Vernooy JH, Schermer TR,
Jacobs JA, Dentener MA, van Weel C et al
(2006): Patterns of inflammation and the use of
reversibility testing in smokers with airway
complaints. BMC Pulm Med. 6: 11

Dahlen I, Janson C, Bjornsson E, Stalenhein G,
Pelerson CG and Venge P (2001): Changes in
inflammatory markers following treatment of acute
exacerbations of obstructive pulmonary disease.
Respir Med. 95(11): 881 -7

Fiorini G, Crespi S, Rinaldl M, Qherti E,
Vigoretti R and Palmieri G (2000): Serum ECP
and MPO are increased during exacerbations of
chronic bronchitis with airway obstruction. Biomed
Pharmiacother. 54(5): 247 - 8

Gold (2001): Global intiative for chronic
obstructive lung disease. Global strategy for
diagnosis, management and prevention of chronic
obstructive pulmonary disease National Heart, Lung
and Blood Institute. April 2001

Gruber W, Eher E, Pljeger A, Modi M, Meister
I, Weinhudl E and Zach MS (1999): Serum
eosinophil ~ cationic  protein  and  bronchial
responsiveness in pediatric and adolescent asthma
patients. Chest. 116: 301 — 305

Gursel G, Turktas 11, Gokcora U and Tekin 10
(1997): Comparison of sputum and serum ECP
levels in on atopic asthma and COPD. J Astha.
34(4):313-9

Jenkins CR, Marks GB, Reddel HK (2005):
Traditional and patient-centered outcomes with
three classes of asthma medication. Eur Respir J. 26:
36-44

Jindal SK (2006): Emergence of chronic
obstructive pulmonary disease as an epidemic in
India. Indian J Med Res. 124:619 - 30

Kokuludag A, Sin A, Terzioglu E, Saydam G and
Sebik F (2002): Elevation of serum ECP, soluble
TNF receptors and soluble ICAM-1 levels in acute
bronchial asthma. J Invest Allergol Clin Immunol.
12(3): 211 -4

Kunkel G and Ryden AC (1999): Serum
eosinophil cationic protein (ECP) as a mediator of
inflammation in acute asthma exacerbation, during
resolution and during the monitoring of stable
asthmatic patients treated with inhaled steroids

New York Science Journal@gmail.com

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

according to a dose reduction schedule. Inflam Res.
48: 94 - 100.

Mahajan B, Vijayan VK, Agarwal MK, Bansal
SK (2008): Serum interleukin-1b as a marker for
differentiation of asthma and chronic obstructive
pulmonary disease. Biomarkers. 13: 713 — 27
Motojima S, Qgata H, Tateihi K, Fakuda T,
Makino S, Koseki T, Adachi T, Kihar n (1995):
Measurement of serum and sputum ECP
concentrations in asthma. Arerugi. 44(11):1272-81.
Niimi A, Amitani R, Suzuki K, Tanaka E,
Mtirayanta T, Kuze F (1997): Serum eosinophil
cationic protein as a marker of eosinophil
inflammation in asthma. Clin Exp Allergy. 28: 233-
240.

Noguchi E, Ilwama A, Takeda K, Tekdea T,
Kamioka M, Ichikawa K, Akiba T, Arinami T,
Shibasaki M (2003): The promote polymorphism in
the eosinophil cationic protein gene and its influence
on the serum eosinophil cationic protein level. Am J
Respir Crit Care Med. 167(2): 180-184.

Papi A, Romagnoli M, Bdraldt S (2000): Partial
reversibility of airway limitation and increased
exhaled No. and sputum eosinophilia in COPD. Am
J Respir Crit Care Med. 162; 1773 — 1777

Prehn A, Seger RA, Faber J, Torresani T,
Molinari L, Gerber A, Sennhauser F (1998): The
relationship of serum eosinophil cationic protein and
eosinophil count to disease activity in children with
bronchial asthma. Pediatr Allergy Immunol. 9: 197-
203.

Robinson DS, Kay Aba and Mardlaw AJ (2002):
Eosinophil (Review). Clin Allergy Immunol. 16: 43
- 75.

Ronchi MC, Piragina, Rosi E, Standardi L,
Tanini A, Galli G, Duranti R and Scanco G
(1997): Do sputum eosinophils and ECP relate to
the severity of asthma? Eur Respir J. 10: 1809-
1813.

Salem A and Hanna K (2001): Monitoring a
bronchial asthma patients using ECP in serum and
bronchoalveolar lavage fluid. Med J Cairc Unit.
69(4): 681 — 686.

Sears MR, Burrows B, Flannery EM, Herbison
GP, Hewitt GJ, Holdaway MD (1991): Relation
between airway responsiveness and serum Total IgE
in children with asthma and in apparently normal
children. N Engl J Med. 325: 1067 — 1071

Sin BA, Akkoca O, Saryal S, Oner F, Misirligil Z
(2006): Differences between asthma and COPD in
the elderly. J Investig Allergol Clin Immunol. 16:
44-50.

Tang RB and Chen SJU (2001): Serum levels of
eosinophils in asthmatic children during a course of
prednisolone therapy.

28/02/2011

http://www.sciencepub.net/nature



mailto:elhamelngar@yahoo.com

