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Abstract  

Background: Chronic obstructive pulmonary disease (COPD) is a diverse illness and has various 

phenotypes both clinical and pathological. Globally ‘Chronic Obstructive Lung Disease’ (GOLD) 

described 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”. 

 

Objective: The purpose of this study was to record the incidence of blood eosinophilia in individuals 

with recently diagnosed COPD 

 

Methods: The study was conducted in Hayatabad Medical Complex (HMC), Peshawar for 6 months 

between 1st july 2023 to 31st December 2023. The study design was observational cross-sectional 

study.  The study involved 250 participants who had just received a COPD diagnosis. The sample 

technique was purposive sampling. Individuals with COPD who were ‘40 to 80 years’ old were 

included in the trial; however, individuals who were on ‘TB medication’ or who had ‘asthma’, 

‘asthma COPD overlaps (ACO)’, or ‘bronchiectasis’ were not. The study was approved by the Ethical 

Review Board of Hayatabad Medical Complex (HMC), Approval No:1835 dated: 18th May 2023. 

 

Results: 250 COPD patients were identified and assessed for Eosinophilia in blood in which 195 

(78%) men, and 55 (22%) women with mean age of 65.63 ±11.35 years. Most of the COPD patients 

had no history of smoking 138 (55.2%) followed by Presently smoking 77 (30.8%), and past -
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Smokers 35 (14%). Approximately 76 (50.8%) of the COPD patients had exposure to Biomass. 

Freshly confirmed individuals with COPD were divided into four categories based on the GOLD 

standard: mild (38, 15.2%), moderate (90, 36%), severe (79, 31.6%), and very severe (43, 17.2%). 

110 patients (44%) had confirmed eosinophilic COPD, and 140 patients (56%) had diagnosed non-

eosinophilic COPD. 

 

Conclusion: It was determined that a high frequency of blood eosinophilia was present among 

individuals with recently diagnosed COPD, the majority of whom had moderate-to-severe COPD. 

Thus, when treating COPD patients, eosinophilia should be taken into account. 
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INTRODUCTION 

Chronic obstructive pulmonary disease (COPD) is a diverse illness and has various phenotypes both 

clinical and pathological.1,2 Globally Chronic Obstructive Lung Disease (GOLD) described 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 Globally, WHO reported 251 million 

population affected by COPD.4 COPD is considered the 4th leading cause of death and is expected to 

become 3rd leading cause by 2030.5,6 In 2015, WHO reported 3.17 million deaths due to COPD 

globally.4 It is considered as a disease which has no cure but if diagnosed to time, properly managed 

and exposure to risk factors is reduced it will lead to hindrance in its advancement. The commonest 

risk factor for COPD is tobacco smoke followed by old age, gender with male predilection and 

exposure to pollution (indoor + outdoor).7  

Accurate treatment of COPD needs proper diagnosis through identification of biomarkers which are 

non-invasive and dependable biomarker.8 High levels of eosinophils have been noticed in the blood 

of COPD patients which signifies its important role in COPD pathogenesis.8-10 When the patients of 

COPD has ≥ 2% eosinophils in blood, they are diagnosed with eosinophilia. With time and new 

advancements, the management of COPD patients with regard to controlling high levels of 

eosinophils in their blood has improved. Increased levels of COPD is used as a biomarker for 

exacerbations.11-13 Few investigations have reported 20% of patients with COPD had high levels of 

eosinophils in their blood, however, a precise ‘prevalence of eosinophilia in patients’ of COPD is not 

known. A study conducted by Negewo NA, et al reported that 15.6% patients of COPD have high 

levels of eosinophils in blood9 whereas another study conducted by ‘Hasegawa K et al’ reported in 

16.5% of COPD patients.14   

The goal of the investigation is to identify blood a high level of eosinophils in newly diagnosed 

individuals with COPD so that patients can receive the proper medication, which is essential to 

slowing the advance of the illness and improving results. Only freshly diagnosed individuals with 

COPD have been included because no COPD medication will alter the amount of eosinophils level 

in blood or the course of the disease. Blood eosinophilia is one of the variables that are thought to 

determine how well sufferers of COPD respond to medication.  

 

Being aware of these variables can aid in timely and appropriate management as well as in lowering 

the related mortality and morbidity. Inhaled corticosteroids are recommended for the management of 

individuals with COPD with blood eosinophilia. This will improve symptom alleviation and delay 

the course of the illness. Various data revealed a strong association between elevated blood eosinophil 

counts and a higher incidence of worsening symptoms in COPD patients. The worsening reduces 

when eosinophilic COPD is managed with inhaled corticosteroid. Currently, no comparable research 

on blood eosinophilia among individuals with recently diagnosed COPD has been carried out in 

Pakistan. Consequently, the purpose of this study was to record the incidence of blood eosinophilia 

in individuals with recently diagnosed COPD. 
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METHODS 

The study was conducted in Hayatabad Medical Complex (HMC), Peshawar for 6 months between 

1st july 2023 to 31st December 2023. The study design was observational cross-sectional study.  The 

study involved 250 participants who had just received a COPD diagnosis. The sample technique was 

purposive sampling. Individuals with COPD who were ‘40 to 80 years’ old were included in the trial; 

however, individuals who were on ‘TB medication’ or who had ‘asthma’, ‘asthma COPD overlaps 

(ACO)’, or ‘bronchiectasis’ were not. The study was approved by the Ethical Review Board of 

Hayatabad Medical Complex (HMC), Approval No:1835 dated: 18th May 2023. 

Participants with COPD have been identified based on GOLD criteria, which included a medical 

record and pulmonary function tests demonstrating a chronic restriction in breathing (‘ratio of 

FEV1/FVC’ ‘< 0.70’ both before and after inhaler). The presence of ‘≥ 2% eosinophils’ in blood is 

referred to as a condition called eosinophilia. The blood counts of eosinophils ≥ 2% in a patient with 

COPD was classified as eosinophilic COPD. An individual was categorised as an active smoker if 

they reported using over twenty packs of cigarettes in their lifetime or more than a single cigarette 

per day for a year. Ex-smokers were those who had stopped smoking for a minimum of twelve months 

prior to the study's inclusion, and non-smokers were those who hadn't previously smoked or 

consumed fewer than one cigarette per day for a period of time not exceeding one year. An individual 

was classified as having experienced biomass exposure if they had been subjected to chemicals or 

indoor wood fires used for heating or cooking purposes for a minimum of six months. 

Following the identification of individuals with expected COPD, a comprehensive medical history 

and data on demographics was gathered from the patients, including their ages, gender, work, habit 

of smoking, and biomass exposure. Every patient had a pulmonary function tests to confirm their 

COPD diagnosis. A qualified technician with at least three years of experience conducted the 

pulmonary function tests, and a consultant pulmonologist with three years of experience completed 

the interpretation process. Every individual had a sample of their blood taken in an aseptic setting, 

and the collected specimen was delivered to a laboratory for a full blood count, or CBC, in order to 

validate the eosinophilia diagnosis. 

Each one individual’s laboratory data, such as ‘FEV1’, ‘FVC’, ‘FEV1/FVC’, ‘COPD severity’ (‘mild, 

moderate, severe, very severe’), ‘eosinophil count’, and ‘eosinophilia (yes/no)’, were gathered and 

further examined using SPSS version 23. ‘Age’, ‘FEV1/FVC ratio’, ‘eosinophil count’, ‘frequency 

and percentages of gender’, ‘age’, ‘occupation’, ‘risk factor’ (‘smoking status and biomass 

exposure’), ‘severity of COPD’, and ‘eosinophilia’ were all determined via descriptive statistics. To 

ascertain the relationship between risk factors such as ‘gender’, ‘age’, ‘smoking status’, ‘biomass 

exposure’, and ‘COPD severity’ and the ‘frequency of eosinophilia’, the ‘Chi-square Test’ was 

utilized. ‘Significant data is defined as P < 0.05’.  

 

RESULTS 

In our investigation, the participant’s records were gathered and assessed to confirm COPD following 

diagnosis of eosinophilia in participants with newly diagnosed COPD.  Table-I specifies the 

characteristics of participants with confirmed COPD which were collected during assessment of 

COPD. There were 195 (78%) men, and 55 (22%) women. Most of the participants of COPD were 

in age group of 62-71 years, 89 (35.6%) followed by 72-81 years, 59 (23.6%), 52-61 years, 54 

(21.6%), and 40-51 years 48 (19.2%). Most of the COPD patients had no history of smoking 138 

(55.2%) followed by Presently smoking 77 (30.8%), and past -Smokers 35 (14%). Approximately 76 

(50.8%) of the COPD patients had exposure to Biomass. 

Descriptive statistical analyses of various continuous variables collected during the data gathering 

process include age, which has a mean of 65.63 ±11.35 years, and clinical characteristics, such as 

spirometric variables (FEV1 54.3 ±16.5%, FVC 77.4 ±17.6%, and FEV1/FVC 50.8 ±13.9%), and 

blood eosinophil count, which was measured during spirometry and CBC and has a mean of 4.1 

±3.8%. 

Freshly confirmed individuals with COPD were divided into four categories based on the GOLD 

standard: mild (38, 15.2%), moderate (90, 36%), severe (79, 31.6%), and very severe (43, 17.2%). 
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110 patients (44%) had confirmed eosinophilic COPD, and 140 patients (56%) had diagnosed non-

eosinophilic COPD. According to Table II, the spirometric level of severity for eosinophilic COPD 

was as follows: mild 18 (7.2%), moderate 37 (14.8%), severe 28 (11.2%), and very severe 32 (12.8%). 

Table II further demonstrates the ‘insignificant difference’ between ‘Eosinophilic’ and ‘Non-

eosinophilic COPD’ with respect to ‘Gender’ (p=0.23), ‘Age’ (p=0.25), ‘Smoking’ (p=0.8), and 

‘Biomass Exposure’ (p=0.4), whereas the ‘severity of COPD’ (p=0.02) shows a significant difference. 

 
Table I: COPD patient’s Characteristics 

Characteristics Frequency (n=250) Percentage 

Gender    

Men 195 78% 

Women 55 22% 

Age    

40-51 48 19.2% 

52-61 54 21.6% 

62-71  89 35.6% 

72-81  59 23.6% 

History of Smoking   

No history of smoking  138 55.2 

Past history of smoking  35 14% 

Presently smoking 77 30.8% 

Exposure to biomass   

Yes  127 50.8% 

No  123 49.2% 

 
Table II: Association of Levels of Eosinophils with Risk Factors 

Characteristics COPD with eosinophil levels ≥ 2 COPD with eosinophil levels <2 P-value 

Gender  

Men 58 (23.2%) 79 (31.6%) 0.23 

women 52 (20.8%) 61 (24.4%) 

‘Age’  

40-51 17 (6.8%) 37 (14.8%) 0.25 

52-61 25 (10%) 30 (12%) 

62-71  28 (11.2%) 51 (20.4%) 

72-81  27 (10.8%) 35 (14%) 

History of Smoking 

No history of smoking  28 (11.2%) 50 (20%) 0.8 

Past history of smoking  19 (7.6%) 26 (10.4%) 

Presently smoking 54 (21.6%) 73 (29.2%) 

Exposure to biomass 

Yes  56 (2.4%) 68 (27.2%) 0.4 

No  47 (18.8%) 79 (31.6%) 

COPD Severity  

Mild  18 (7.2%) 13 (5.2%) 0.02 

Moderate  37 (14.8%) 59 (23.6) 

Severe  28 (11.2%) 48 (19.2%) 

Very severe  32 (12.8%) 15 (6%) 

 

DISCUSSION 

Persistent breathing problems and a persistent restriction in airflow are hallmarks of the complex 

combination of diseases known as COPD, which is directly linked to higher rates of illness and death. 

It is crucial to identify clinical phenotypes of COPD early on using proven biomarkers, such as blood 

eosinophilia, in order to establish targeted treatment plans to treat COPD appropriately.15, 16 

In patients who have COPD, blood eosinophils are employed as a predictive marker. Elevated blood 

eosinophil counts have been linked to higher hospital admissions, death, and COPD exacerbation. It 

is critical to identify elevated blood eosinophil counts in COPD patients as soon as possible. This will 

help to minimise the risk of severe exacerbations and ensure adequate care.9–12 Thus, with the aim to 
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slow the development of COPD and enhance the results, ‘new COPD patients were identified and 

their blood eosinophilia’ incidence measured in this research. The two key conclusions of the current 

investigation are the spotlight. First, determining the individual's COPD using the GOLD criteria and 

any relevant risk factors that may exist. Next, determining if that individual has Eosinophilic COPD. 

The present research assessed 250 newly identified COPD sufferers with a mean age of 65.63 ±11.35 

years, comprising 195 (78%) males and 55 (22%) women. A number of research studies on COPD 

patients produced ‘comparable results’. For example, ‘Couillard S. et al’ reported 52% of the patients 

were male and 50% were female, with a mean age of 70 ±9 years. ‘Oshagbemi OA’, et al. reported 

56% of the patients were male and 45% of the female had a mean age of 67 ±11 years.17-18 Bélanger 

M. et al  reported 53.0% of the patients were male and 47.0% were female with a mean age of 69 ±10 

years.19 

Studies from the past and present indicate that getting older is a significant risk factor for COPD 

patients. According to recent study, the age category of 62–71 years, 89 (35.6%), 72–81 years, 59 

(23.6%), 52–61 years, 54 (21.6%), and 40–51 years, 48 (19.2%) is where the majority of people with 

COPD reside. Other researchers have reported similar findings. For example, Hasegawa K. et al. 

found that 31% of patients aged 71-80 had COPD, compared to 25.5% of patients aged 61-70, 22% 

of patients aged 81 and over, 17% of patients aged 51-60, and 6% of patients aged 41-50.14 A study 

conducted by ‘Oshagbemi OA, et al.18 reported the higher prevalence of COPD’ in 61-69years 

having 61.9% patients, followed by 41-60 years having 20% patients and ≥ 70 years with 17% 

patients.18 

The onset of COPD is significantly influenced by two key factors: biomass exposure and smoking. 

According to the present study, 44.8% of the participants had a smoking history, with 73 (29.2%) 

reporting currently smoking and 26 (10.4%) reporting ex-smoking, while 127 (50.8%) have a history 

of biomass exposure. Multiple research studies report varying rates of both smoking and biomass 

exposure. For example, Bakr RM, et al 21 indicated 42.0% of patients had biomass exposure, while 

‘Couillard S, et al’17 ‘Oshagbemi OA’, et al18 ‘Bélanger M, et al’19 and ‘Casanova C, et al’20 reported 

smoking in 52%, 43%, 53%, and 28% of patients, respectively. Every study showing how smoking 

and biomass exposure play a significant part in the formation of COPD. 

 

Individuals with COPD were classified into four groups based on the GOLD standard: mild (38, 

15.2%), moderate (90, 36%), severe (79, 31.6%), and extremely severe (43, 17.2%). According to 

‘Couillard S. et al’17 mild 8.4%, moderate 48.5%, severe 34.5%, and very severe 8.5% COPD disease 

were identified in patients; similarly, ‘Bélanger M. et al’19 found that individuals had mild 5.5%, 

moderate 44.5%, severe 41.1%, and very severe 8.1% COPD. Every study demonstrates the 

comparable trend of COPD worsening. 

 

The research's other key finding was that COPD patients with eosinophilic COPD were present. 

According to the present research, 110 patients (44%) had eosinophilic COPD, while 140 patients 

(56%) had non-eosinophilic COPD. Blood eosinophilia has been reported in 33.1% and 35.9% of 

COPD patients, respectively, according to ‘Couillard S. et al’.17 and ‘Bélanger M. et al’19; in contrast, 

blood eosinophilia was found in 16.1% and 18.1% of COPD patients, according to ‘Negewo NA, et 

al’9 and ‘Hasegawa K, et al’14. The severity of COPD determines the incidence of blood eosinophilia; 

as aggravation rises, so does the percentage of eosinophilia in the bloodstream. Consequently, an 

increased risk of blood eosinophilia is reported in every investigation with a greater incidence of 

COPD intensity. 

Since COPD requires inhaled steroids, the research we conducted has shown that eosinophilia is more 

prevalent in COPD patients. This will have an impact on public knowledge regarding COPD care.  

 

Limitations of the study: Our investigation has demonstrated that eosinophilia is more common in 

COPD patients, which is not surprising given that COPD necessitates inhaled steroids. This will affect 

the general public's understanding of COPD treatment. 
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CONCLUSION 

It was determined that a high ‘frequency of blood eosinophilia’ was present among individuals with 

recently diagnosed COPD, the majority of whom had moderate-to-severe COPD. Thus, when treating 

COPD patients, eosinophilia should be taken into account. 
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