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INTRODUCTION

	 Chronic Obstructive Pulmonary Disease 
(COPD) is among the heterogenous diseases 
associated with different types of clinical as well 
as pathophysiologic phenotypes.1,2 Global Initiative 
for Chronic Obstructive Lung Disease (GOLD) 
defined the COPD as “A common, preventable and 
treatable disease that is characterized by persistent 
respiratory symptoms and airflow limitation that 
is due to airway and/or alveolar abnormalities 
usually caused by significant exposure to noxious 
particles or gases”.3 According to World Health 
Organization (WHO) recent report on COPD; 
approximately 251 million people are suffering 
from COPD throughout the world, whereas 5% of 
total death (3.17 million) occurs due to COPD in 
year 2015, among which 90% were reported from 
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ABSTRACT
Objective: To determine Blood Eosinophilia frequency in newly diagnosed Chronic Obstructive Pulmonary 
Disease patients.
Methods: An observational cross-sectional research on newly diagnosed COPD patients with age ≥ 40 
years was performed at Ojha Institute of Chest Diseases, Dow University of Health Sciences Karachi. COPD 
patients diagnosed in outpatient clinic or admitted in Chest Unit during six-month period from September 
2018 to May 2019 were selected. Each patient underwent spirometry, and blood was tested for eosinophilia 
(≥ 2% eosinophils in blood), after obtaining informed consent and clinical history.
Results: One hundred and fifty COPD patients were diagnosed and evaluated for Blood Eosinophilia, out of 
which 86 (57.3%) and 64 (42.7%) patients were Males and Females respectively with mean age of 63.72 ± 
10.24 years. Current Smokers were 48 (32.0%), Ex-Smokers 15 (10.0%), and Biomass Exposure was present 
in 76 (50.7%) of patients. Spirometric severity of COPD was Mild in 11 (7.3%), Moderate in 68 (45.3%), 
Severe in 59 (39.3%), and Very Severe in 12 (8.0%) patients. Blood Eosinophilia was present in 59 (39.3%) 
patients of COPD among which majority 43 (72.9%) were having Moderate 24 (40.7%) and Severe 19 (32.2%) 
COPD respectively.
Conclusion: Frequency of Blood Eosinophilia in newly diagnosed COPD patients was high, among which 
most of the COPD patients were moderate to severe.
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developing countries.4 Today, COPD is considered 
as the 4th leading cause of mortality and it will 
become the 3rd in 2030.5,6 It is included in incurable 
diseases, but its progression can be slow down with 
reducing exposure to risk factors, and with early 
diagnosis, and proper management. Exposure 
of healthy persons to tobacco smoke is the most 
common COPD risk factor followed by older 
age, male gender as well as exposure to indoor or 
outdoor pollution.7

	 Early diagnosis of COPD requires the 
identification of non-invasive and reliable 
biomarkers that helps in identification of different 
types of COPD phenotypes resulting in appropriate 
and specific treatment.8 Increased blood eosinophils 
have been reported in COPD patients, playing 
vital role in COPD pathogenesis.8-10 Eosinophilia is 
diagnosed in COPD patients on presence of ≥ 2% 
eosinophils in blood. With recent development, 
role of controlling blood eosinophilia in COPD 
management has been increased. COPD with 
increased eosinophilia is also used as a biomarker 
for exacerbations.11-13 Although exact prevalence of 
eosinophilia in COPD patients is still unknown, few 
researchers reports the prevalence of eosinophilia 
in approximately 20% COPD patients. Negewo 
NA, et al., reports blood eosinophilia in 15.6% 
COPD patients,9 whereas Hasegawa K, et  al., 
reports in 17% COPD patients.14

	 The rationale of this study is to document pres-
ence of blood eosinophilia in newly diagnosed 
cases of COPD for appropriate treatment of COPD 
patients, which is critical to reduce the progression 
of COPD and improve the outcomes. Only newly 
diagnosed cases of COPD were included as the eo-
sinophil count in blood will not be affected by any 
treatment taken for COPD and so does its disease 
course. Different factors affect the response to treat-
ment in COPD patients and knowing these may 
help in proper and timely management and reduc-
ing associated morbidity and mortality, blood eo-
sinophilia is also considered among such factors. 
COPD patients with blood eosinophilia should be 
managed with inhaled corticosteroids and this will 
have better symptoms relief and the disease pro-
gression will be slowed also. Different evidence 
suggested that high eosinophil in blood is directly 
correlated with increased risk of exacerbations in 
COPD patients. Management of eosinophilic COPD 
with inhaled corticosteroid also reduces exacerba-
tions. Recently, no such study has been performed 
in Pakistan on blood eosinophilia in newly diag-
nosed COPD patients. Therefore, this study was 

conducted to document frequency of blood eosino-
philia in newly diagnosed COPD patients.

METHODS

	 An observational cross-sectional research on 
newly diagnosed COPD patients was performed 
at Ojha Institute of Chest Diseases, Dow 
University of Health Sciences (DUHS) Karachi. 
COPD patients admitted in Chest Unit during 
the period of six months from 8th September 
2018 to 8th May 2019 were selected by purposive 
sampling. COPD patients with age ranging from 
40 to 80 years, were included whereas patients 
taking tuberculosis therapy or having Asthma, 
Asthma COPD overlap (ACO) and Bronchiectasis 
were excluded from study. The sample size was 
calculated through open EPI software by using 
the proportion of Hasegawa K, et al., 17% patients 
with blood eosinophilia in COPD patients,14 taking 
confidential interval 95% and margin of error 6%, 
sample size becomes n = 150. The synopsis of the 
study was approved by the REU of CPSP Ref. 
CPSP/REU/Pul-2016-212-372 dated Nov. 8, 2018.
	 COPD was confirmed in patients according to 
GOLD criteria such as clinical history and spirom-
etry showing persistent airflow limitation (ratio of 
FEV1 / FVC  < 0.70 pre- and post-bronchodilator). 
Classification of severity of COPD as per spirometry 
is given in Table-I. Eosinophilia is defined as pres-
ence of ≥ 2% eosinophils in blood. A person with 
COPD and blood eosinophils ≥ 2% was labelled Eo-
sinophilic COPD. A person reported with smoking 
of more than twenty cigarettes packs in whole life or 
more than one cigarettes per day for one year was 
labeled Current Smoker; whereas smoker who quit 
smoking at least one year before inclusion in study 
was labeled as Ex-Smoker; and a person who never 
smoked or smoked less than one cigarette per day 
for less than a year was labeled as Non-Smoker. A 
person who was exposed to indoor wood fire for 
cooking or heating or chemicals for at least 6 months 
was labeled as having Biomass Exposure.
	 After selection of suspected COPD patients, 
detailed demographic and clinical history 
including age, gender, occupation, smoking status 
and biomass exposure was collected from patients. 
Spirometry of each patient was performed for 
confirmation of COPD. Spirometry was performed 
by trained spirometry technician having at least 
03 years’ experience, whereas interpretation was 
done by the consultant pulmonologist having 03 
years’ experience. Blood sample of each patient 
was collected in aseptic environment and sent to 
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laboratory for CBC (Complete Blood Count) for 
confirmation of eosinophilia. Laboratory results 
of each patient including FEV1, FVC, FEV1/FVC, 
severity of COPD (Mild, Moderate, Severe, Very 
Severe), Eosinophil count and Eosinophilia (yes/
no) were collected and further analyzed with 
SPSS software version 22. Descriptive statistics 
for age, FEV1/FVC ratio and eosinophil count, 
and frequency and percentages of gender, 
age, occupation, risk factor (smoking status 
and biomass exposure), severity of COPD and 
eosinophilia was calculated. Chi-square Test was 
applied for determining difference in frequency 
of eosinophilia with risk factors like gender, age, 
smoking status, biomass exposure and severity of 
COPD. P value <0.05 was taken as significant.

RESULTS

	 In this study, initially data of patients was 
collected and evaluated for confirmation of COPD, 
followed by confirmation of eosinophilia in newly 
diagnosed patients of COPD. Table-II shows the 
demographic data of diagnosed COPD patients 
obtained during evaluation of COPD. There were 86 
(57.3%) males, and 64 (42.7%) females. Most of the 
COPD patients were in age group of 61-70 years, 49 
(32.7%) followed by 71-80 years, 37 (24.7%), 51-60 

years, 35 (23.3%), and 41-50 years 29 (19.3%). Most 
of the COPD patients were Non-Smokers 87 (58.0%) 
followed by Current-Smokers 48 (32.0%), and Ex-
Smokers 15 (10.0%). Roughly half of the COPD 
patients were exposed to Biomass 76 (50.7%).
	 The descriptive statistics of different continuous 
variables obtained during collection of demographic 
data like age with mean of 63.72 ±10.24 years, and 
clinical characteristics like spirometric variables 
(FEV1 53.4 ±15.6%, FVC 78.3 ±16.7%, and FEV1/
FVC 49.7 ±12.7%), and blood eosinophils count 
with mean of 3.9 ±2.7% obtained during spirometry 
and CBC respectively are shown in Table-III.
	 According to GOLD standard, newly diagnosed 
COPD patients were categorized into; Mild 11 (7.3%), 
Moderate 68 (45.3%), Severe 59 (39.3%), and Very 
Severe 12 (8.0%). Eosinophilic COPD was confirmed 
in 59 (39.3%) patients, and Non-eosinophilic COPD 

Blood eosinophilia in newly diagnosed COPD patients

Table-I: Severity of COPD
(Post-bronchodilator values).

GOLD 1	 Mild	 FEV1 ≥ 80% predicted
GOLD 2	 Moderate	 50% ≤ FEV1< 80% predicted
GOLD 3	 Severe	 30% ≤ FEV1< 50% predicted
GOLD 4	 Very Severe	 FEV1< 30% predicted

Table-III: Descriptive statistics of continuous variables.
Variable	 Min.	 Max.	 Mean	 Std. 
				    Deviation

Age (Years)	 45	 80	 63.72	 10.24
FEV1 (%)	 14.0	 58.0	 53.4	 15.6
FVC (%)	 29.0	 88.0	 78.3	 16.7
FEV1/FVC (%)	 34.6	 86.3	 49.7	 12.7
Eosinophil 	 1.0	 10.0	 3.9	 2.7
  Count (%)

Table-II: Demographic Data of COPD Patients.
Variables	 Frequency (n=150)	 Percentage

Gender
   Male	 86	 57.3
   Female	 64	 42.7
Age
   41-50	 29	 19.3
   51-60	 35	 23.3
   61-70	 49	 32.7
   71-80	 37	 24.7
Smoking
   Current-smoker	 48	 32.0
   Ex-smoker	 15	 10.0
   Non-smoker	 87	 58.0
Biomass Exposure
   Yes	 76	 50.7
   No	 74	 49.3

Table-IV: Risk Factors with Eosinophilia.
Variables	 Eosinophilic	 Non-eosinophilic	 P-value
	 COPD (%)	 COPD (%)	 (Chi-square
	 (≥ 2 Eosinophil)	(< 2 Eosinophil)	 test)

Gender
Male	 31 (52.5)	 55 (60.4)	 0.3
Female	 28 (47.5)	 36 (39.4)	
Age
41-50	 8 (13.6)	 21 (23.1)	 0.3
51-60	 14 (23.7)	 21 (23.1)	
61-70	 19 (32.2)	 30 (33.0)	
71-80	 18 (30.5)	 19 (20.9)	
Smoking
Current-smoker	 18 (30.5)	 30 (33.0)	 0.9
Ex-smoker	 6 (10.2)	 9 (9.9)	
Non-smoker	 35 (59.3)	 52 (57.1)	
Biomass Exposure
Yes	 33 (55.9)	 43 (47.3)	 0.2
No	 26 (44.1)	 48 (52.7)	
COPD Severity
Mild	 8 (13.6)	 3 (3.3)	 0.01
Moderate	 24 (40.7)	 44 (48.4)	
Severe	 19 (32.2)	 40 (44.0)	
Very severe	 8 (13.6)	 4 (4.4)
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in 91 (60.7%) patients. In Eosinophilic COPD, 
spirometric severity was Mild 8 (13.6%), Moderate 
24 (40.7%), Severe 19 (32.2%), and Very Severe 8 
(13.6%) (Table-IV). The non-significant difference 
between Eosinophilic COPD and Non-eosinophilic 
COPD with Gender (p=0.3), Age (p=0.3), Smoking 
(p=0.9), and Biomass Exposure (p=0.2), whereas 
significant difference with the severity of COPD 
(p=0.01) is also shown in Table-IV.

DISCUSSION

	 COPD is complex group of disease characterized 
with chronic respiratory symptoms and 
permanent airflow limitation, directly associated 
with increased morbidity and mortality. Early 
recognition of clinical phenotypes of COPD 
with use of validated biomarkers such as blood 
eosinophilia is very important for development 
of specific therapeutic strategies and appropriate 
management of COPD.15,16

	 Blood eosinophils are used as a prognostic 
biomarker in COPD patients. Increased blood 
eosinophils are directly associated with worsening 
of COPD, increased hospital admission, and 
mortality. Early identification of raised blood 
eosinophils in COPD patients is very important 
not only for appropriate management but also 
for lowering the risk of severe exacerbations.9-12 
Therefore, in this study new COPD patients were 
diagnosed and their blood eosinophilia frequency 
was determined, which is critical to reduce the 
progression of COPD and to improve the outcome. 
Current study focuses on two important findings. 
Firstly, identification of COPD on the basis of 
GOLD standard and associated risk factors, and 
secondly, detection of Eosinophilic COPD in these 
patients. 
	 In current study 150 newly diagnosed COPD 
patients were evaluated, out of which 86 (57.3%) 
patients were males and 64 (42.7%) were females 
with mean age of 63.72 ±10.24 years. Similar studies 
on COPD patients showed comparable results, such 
as; Couillard S, et al.17 reported the 51.5% males, 
49.5% females with mean age of 71.4 ±10.3 years, 
Oshagbemi OA, et al.18 reports the 55.5% male, and 
44.5% female with mean age of 68.4 ±10.8 years, and 
Bélanger M, et al.19 reported the 52.0% males, and 
46.0% females with mean age of 68.9 ±9.4 years. 
	 Current and previous studies show that older 
age is a major risk factor of COPD patients. Current 
research reported that most of the patients suffering 
from COPD are in age group of 61-70 years 49 
(32.7%), followed by 71-80 years 37 (24.7%), 51-60 

years 35 (23.3%), and 41-50 years 29 (19.3%). Similar 
results were reported by other researchers such as; 
Hasegawa K, et al.14 reported the higher prevalence 
of COPD in 70-79 years having 30.5% patients, 
followed by 60-69 years having 26.0% patients, ≥80 
years having 21.5% patients, 50-59 years having 
16.0% patients, and 40-49 years having 5.5% 
patients, and Oshagbemi OA, et al.18 reported the 
higher prevalence of COPD in 60-70 years having 
62.3% patients, followed by 40-59 years having 
21.1% patients and ≥ 80 years with 16.7% patients.
	 Two important factors that play vital role in the 
development of COPD are Smoking and Biomass 
Exposure. Current study reports the smoking 
history in 42.0% patients including Current 
smoking in 48 (32.0%) and Ex-Smoking in 15 
(10.0%) patients, whereas Biomass Exposure in 
76 (50.7%) patients. Different studies report the 
different prevalence of Smoking and Biomass 
Exposure, such as; Couillard S, et al.,17 Oshagbemi 
OA, et al.,18 Bélanger M, et al.,19 and Casanova C, 
et al.20 reported smoking in 53.3%, 44.4%, 54.3%, 
and 29.0% respectively, whereas Bakr RM, et al.21 
reported the Biomass Exposure in 41.0% patients. 
All studies revealing the important role of 
smoking and biomass exposure in development 
of COPD.
	 According to GOLD standard COPD patients 
were categorized into; Mild 11 (7.3%), Moderate 
68 (45.3%), Severe 59 (39.3%), and Very Severe 12 
(8.0%). Similar results were reported by Couillard 
S, et al.17 who observed Mild 7.8%, Moderate 47.9%, 
Severe 35.3%, and Very Severe 9.0% COPD disease, 
and Bélanger M, et al.19 who observed Mild 6.3%, 
Moderate 45.1%, Severe 40.9%, and Very Severe 
7.7% COPD among patients. All studies revealing 
the similar pattern of COPD severity.
	 Second important aspect of study was presence 
of Eosinophilic COPD in COPD patients. Current 
study reports the Eosinophilic COPD in 59 (39.3%) 
patients, and Non-Eosinophilic COPD in 91 (60.7%) 
patients. Similar higher prevalence was reported 
by Couillard S, et al.,17 and Bélanger M, et al.19 they 
observed 32.9%, and 36.1% COPD patients having 
blood eosinophilia respectively, whereas lower 
prevalence was reported by Negewo NA, et al.,9 and 
Hasegawa K, et al.,14 observed blood eosinophilia 
in 15.6%, and 17% COPD patients respectively. 
Prevalence of blood eosinophilia depends upon 
the severity of COPD, as severity increases level 
of blood eosinophilia also increases. Therefore, all 
studies with higher prevalence of COPD severity 
reports the higher prevalence of blood eosinophilia. 
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Our study has documented the presence of high 
frequency of eosinophilia in COPD, this will have 
impact on awareness regarding management of 
COPD as it will require inhaled steroids.

Limitations of the study: Our study has the 
limitation of being a single center study so its result 
cannot be generalized. This creates an opportunity 
to conduct multicenter studies in different regions 
of the country to determine an overall impact of this 
phenomenon.

CONCLUSION

	 It was concluded that frequency of blood 
eosinophilia in newly diagnosed COPD patients 
was high, among which most of the patients were 
having moderate to severe COPD. Therefore, 
eosinophilia should be considered while 
managing COPD patients.
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