
International Journal of Medical Science and Advanced Clinical Research (IJMACR) 
Available Online at:www.ijmacr.com 

Volume – 8, Issue – 6, December - 2025, Page No.: 76 – 88 

  

Corresponding Author: Dr Indu Priya, Volume – 8 Issue - 6, Page No. 76 – 88 

P
a
g
e7

6
 

ISSN: 2581 – 3633 

PubMed - National Library of Medicine - ID: 101745081 

 

Study of Absolute Eosinophil Count (AEC) in COPD Patients Admitted in A Tertiary Care Hospital 

1Dr Indu Priya, MD, Department of General Medicine, Government Medical College, Ernakulam 

2Dr Jacob K Jacob, HOD, Department of General Medicine, Government Medical College, Ernakulam 

3Dr Tina Ann Antony, Assistant Professor, Department of General Medicine, Government Medical College, Ernakulam 

4Dr Suneeth Kuriakose, Assistant Professor, Department of General Medicine, Government Medical College, Ernakulam 

Corresponding Author: Dr Indu Priya, MD, Department of General Medicine, Government Medical College, Ernakulam 

How to citation this article: Dr Indu Priya, Dr Jacob K Jacob, Dr Tina Ann Antony, Dr Suneeth Kuriakose, “Study of 

Absolute Eosinophil Count (AEC) in COPD Patients Admitted in A Tertiary Care Hospital”, IJMACR- December - 2025, 

Volume – 8, Issue - 6, P. No. 76 – 88. 

Open Access Article: © 2025 Dr Indu Priya, et al. This is an open access journal and article distributed under the terms 

of the creative common’s attribution license (http://creativecommons.org/licenses/by/4.0). Which allows others to remix, 

tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are 

licensed under the identical terms. 

Type of Publication: Original Research Article 

Conflicts of Interest: Nil 

Abstract 

Introduction: Chronic Obstructive Pulmonary Disease 

(COPD) is a progressive respiratory disorder marked by 

persistent airflow restriction and chronic inflammation. 

Acute exacerbations of COPD, defined as a sudden 

worsening of respiratory symptoms, dramatically 

increase morbidity and death among patients. Identifying 

biomarkers that predict exacerbations and guide 

treatment is critical to improving patient outcomes1,2. 

Objectives 

Primary Objective  

To study Absolute Eosinophil Counts (AEC) in patients 

admitted with COPD  

Secondary Objective  

To study Absolute eosinophil count as a marker of 

inhaled corticosteroid effectiveness in preventing COPD 

exacerbations. 

 

Material and Method 

Study Design: Prospective observational study in a 

tertiary care hospital in COPD patients experiencing 

acute exacerbation 

Study Period: August 2023 to August 2024. 

Study Setting: Department of General Medicine at 

Government Medical College, Ernakulam, Kerala. 

Sample Population: 100 COPD patients diagnosed 

using GOLD criteria who were admitted to general 

medicine wards and ICU at Government Medical 

College Ernakulam, Kerala. 

Result: The study included 64 male patients (64%) and 

36 female patients (36%). Historically, COPD has been 

more prevalent in males, primarily due to higher 

smoking rates and occupational exposure to 

environmental pollutants. AEC levels of ≥300 cells/µL 

were seen in 30% of cases, indicating a higher 

possibility of benefit from ICS. Patients with low AEC 
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(<100 cells/µL) may not benefit from ICS therapy, 

emphasizing the need of biomarker-based treatment 

decisions. 

Discussion: The majority of COPD patients (78%) in 

this study were smokers, reinforcing the strong link 

between tobacco use and COPD development. However, 

22% were non-smokers, indicating that other 

environmental and genetic factors contribute to disease 

onset. 

Keywords: Absolute Eosinophil Counts, Smokers, 

COPD, Chronic Bronchitis, Poor Air Quality 

Introduction 

Chronic Obstructive Pulmonary Disease (COPD) is a 

progressive respiratory condition marked by persistent 

airflow restriction that is not completely reversible. It 

includes chronic bronchitis and emphysema, which both 

cause airflow obstruction and chronic inflammation in 

the lungs. COPD is related with a heightened 

inflammatory response to toxic particles and gases, 

predominantly as a result of tobacco smoke and 

environmental contaminants1. Unlike asthma, which is 

mostly reversible, COPD's airflow limitation worsens 

over time, leading to increased respiratory impairment 

and a lower quality of life 2. 

COPD is a prominent cause of morbidity and mortality 

worldwide, accounting for more than 3.5 million deaths 

per year 2. The disease has a considerable impact on 

healthcare systems due to frequent hospitalizations, 

exacerbations, and long-term incapacity. COPD-related 

mortality is disproportionately high in low- and middle-

income countries, owing to inadequate access to 

healthcare resources, poor air quality, and high smoking 

prevalence 3. COPD is one of the top five causes of 

death in India, with an estimated incidence of 7.4% 

among persons aged 40 and up 4. 

COPD is largely caused by chronic inflammation in the 

lungs, which results in structural abnormalities and 

permanent airflow limitation. COPD inflammation is 

primarily neutrophilic, with high numbers of neutrophils, 

macrophages, and CD8+ T-lymphocytes in the airways 5. 

However, a subpopulation of COPD patients has 

eosinophilic inflammation, with increased blood 

eosinophil counts associated with disease exacerbations 

and response to inhaled corticosteroids (ICS) [6]. 

Neutrophilic inflammation is linked to chronic airway 

injury, mucous hypersecretion, and bacterial infections. 

Identifying eosinophilic COPD subgroups is critical for 

optimizing therapeutic options, especially when 

considering the requirement for ICS therapy 6. 

The treatment of COPD requires inhaled corticosteroids 

(ICS) as a primary therapy for patients who experience 

frequent exacerbations and eosinophilic inflammation. 

ICS work to decrease airway inflammation and reduce 

mucosal edema and eosinophil-mediated tissue damage1. 

Aims and Objectives 

Primary Objective 

To study Absolute Eosinophil Counts (AEC) in patients 

admitted with COPD  

Secondary Objective 

Absolute eosinophil count as a marker of inhaled 

corticosteroid effectiveness in preventing COPD 

exacerbations 

Material and Methodolgy 

Study Design  

Patients with acute exacerbations of Chronic Obstructive 

Pulmonary Disease (COPD) who were admitted to a 

tertiary care hospital were the subjects of this 

prospective observational study6. 
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Study Setting 

The study was carried out at the Government Medical 

College's Department of General Medicine in 

Ernakulam, Kerala. This tertiary care teaching institution 

offers patients from both urban and rural areas 

comprehensive medical care 6. 

Study Period 

The study ran from August 2023 to August 2024 for a 

total of one year. Patient enrollment, data collecting, and 

pertinent investigations were conducted in a methodical 

manner during this time. 

Study Population 

One hundred individuals who met the Global Initiative 

for Chronic Obstructive Lung Disease (GOLD) criteria 

for COPD were included in the study population. Due to 

an acute exacerbation of their COPD, these individuals 

were admitted to the Government Medical College's 

General Medicine wards and Intensive Care Unit (ICU) 

in Ernakulam, Kerala 1. 

Inclusion Criteria 

Patients admitted in our hospital with a diagnosis of 

COPD according to GOLD Guidelines during the study 

period. 

Exclusion criteria 

 Patients with cardiac disease  

 Patients with eosinophilic pneumonia. 

 Patients who refused to give consent. 

Sample Size  

In 2021, Dr. Kiran CR of Government Medical College 

in Trivandrum found in a study that 64.83% of 

individuals with COPD had an increased AEC. As a 

result, 64.83% prevalence is used here 11. 

N = 4PQ D2  

P = 64.83% 

Q = 100 – P= 100 – 64.83 = 35.17 

D = 10 

N = 4 x 64.83 x 35.17 = 91  

Considering a 10% non-response rate 

N = 91 + 10/100 (9.1) = 100 

Therefore, in order to guarantee sufficient power for the 

investigation, a sample size of 100 individuals was 

targeted. 

Data collection  

All patients had their absolute eosinophil count (AEC) 

recorded, along with full documentation of ICS usage, 

exacerbation history, and spirometric data (FEV1, 

FEV1/FVC ratio).  

Each patient received a complete clinical examination 

together with laboratory tests that included chest X-ray 

and renal function tests and hepatic function tests and 

complete blood counts (CBC). The evaluation of 

pulmonary function measures including FEV₁ and FVC 

and FEV₁/FVC ratio required spirometry testing which 

followed American Thoracic Society (ATS) guidelines12.  

Statistical Analysis 

The statistical software epi info processed the gathered 

data. The research team computed descriptive statistics 

that included means, standard deviations, frequencies 

and percentages. The Chi-square test evaluated 

categorical variable differences while Student’s t-test 

and ANOVA tested continuous variable differences. 

Pearson’s correlation coefficient analysis determined 

relationships between AEC levels and exacerbation 

frequencies and BMI and spirometric measures. The 

study established a p-value threshold of less than 0.05 to 

determine statistical significance6. 
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Result 

Gender Distribution in COPD Patients 

Table 1: Gender Distribution in COPD Patients 

Gender Number of Patients 

Male 64 

Female 36 

Figure 1: Bar chart showing Gender Distribution in COPD Patients 

 

Smoking Status Distribution in COPD Patients 

The vast majority of COPD patients (78%) in this study were smokers, highlighting the close relationship between 

tobacco use and COPD progression. However, 22% were nonsmokers, implying that additional environmental and genetic 

variables influence illness initiation. Nonsmokers are known to be at danger from exposure to biomass fuel smoke, second 

hand smoking, and air pollution. This emphasizes the significance of public health initiatives to prevent tobacco use and 

environmental pollution. 

Table 2: Smoking Status Distribution 

Smoking Status Number of Patients 

Smoker 78 

Non-Smoker 22 
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Figure 2: Bar chart showing Smoking Status Distribution 

 

Pack Years of Smoking by COPD Severity 

The severity of COPD worsens with cumulative tobacco use. Patients with severe (30.2) and very severe COPD (27.8) 

had the highest mean pack-years, whereas those with mild COPD had the lowest (19.3). These data indicate that long-term 

smoking exposure causes more lung damage, emphasizing the necessity of early smoking cessation in preventing COPD 

progression. 

Table 3: Pack Years of Smoking by COPD Severity 

COPD Severity Mean Pack Years 

Mild 19.3 

Moderate 24.7 

Severe 30.2 

Very Severe 27.8 

Figure 3: Boxwhiskers plot showing Pack Years of Smoking by COPD Severity 
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Distribution of AEC Levels 

Absolute Eosinophil Count (AEC) is a useful biomarker for COPD, particularly for directing inhaled corticosteroid (ICS) 

therapy. Most patients in this study exhibited AEC levels between 100-299 cells/µL, indicating potential for ICS 

responsiveness. AEC levels of ≥300 cells/µL were seen in 30% of cases, indicating a higher possibility of benefit from 

ICS. Patients with low AEC (<100 cells/µL) may not benefit from ICS therapy, emphasizing the need of biomarker-based 

treatment decisions. 

Table 4: AEC Levels Distribution 

AEC Levels (cells/µL) Number of Patients 

<100 28 

100-299 42 

≥300 30 

Figure 4: Bar chart showing AEC Levels Distribution 

 

ICS Usage across AEC Levels 

The study found a clear association between AEC levels and ICS utilization. Patients with AEC ≥300 cells/µL had the 

greatest ICS utilization (90%), consistent with existing guidelines suggesting ICS for eosinophilic COPD phenotypes. 

Patients with AEC <100 cells/µL reported reduced ICS utilization, indicating that corticosteroids are less effective for this 

subgroup. These findings support eosinophil-guided therapy methods for COPD. 

Table 5: ICS Usage across AEC Levels 

AEC Levels (cells/µL) ICS Users Non-ICS Users 

<100 15 13 

100-299 30 12 

≥300 27 3 
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Figure 5: Cumulative Barchart showing ICS Usage Across AEC Levels 

 

FEV1/FVC Ratio across COPD Severity Levels 

A decreasing FEV1/FVC ratio is a sign of airflow restriction in COPD. The study discovered that individuals with really 

severe COPD had a mean FEV1/FVC ratio of 0.48, whereas those with mild illness had a ratio of 0.68. This highlights the 

progressive nature of airway blockage, emphasizing the importance of early intervention and disease-modifying therapies. 

Table 6: FEV1/FVC Ratio by COPD Severity 

COPD Severity Mean FEV1/FVC Ratio 

Mild 0.68 

Moderate 0.61 

Severe 0.55 

Very Severe 0.48 

Figure 6: Box whiskers plot showing FEV1/FVC Ratio by COPD Severity 
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BMI vs. Exacerbations in COPD Patients 

Body mass index (BMI) is a key factor in COPD development and exacerbation risk. In this study, underweight 

individuals (BMI <18.5) had the greatest mean exacerbation rate (2.2 per year), whereas obese patients (BMI ≥30) had the 

lowest (1.3 per year). Low BMI is linked to poor nutritional status, muscle loss, and decreased respiratory muscle 

strength, which all contribute to greater exacerbation rates, hospitalization, and death. In contrast, while a higher BMI 

may provide some protection against frequent exacerbations, obesity might aggravate dyspnea due to increased chest wall 

weight and altered lung mechanics. These findings highlight the need of dietary evaluations and pulmonary rehabilitation 

programs as part of COPD care.  

Table 7: BMI vs. Exacerbations in COPD Patients 

BMI Range Mean Exacerbations per Year 

Underweight (<18.5) 2.2 

Normal (18.5-24.9) 1.8 

Overweight (25-29.9) 1.5 

Obese (≥30) 1.3 

Figure 7: Bar chart showing BMI vs. Exacerbations in COPD Patients 

 

Exacerbations in Last Year across AEC Levels 

The comparison of AEC levels and exacerbation rates reveals that patients with greater AEC (≥300 cells/µL) likely to 

have more exacerbations than those with lower AEC. This is consistent with previous study, which found that eosinophilic 

COPD is associated with an increased risk of exacerbations but may respond well to ICS treatment. Identifying 

eosinophilic phenotypes in COPD aids in individualized therapy selection, particularly for ICS usage. 
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Table 8: Exacerbations in Last Year Across AEC Levels 

AEC Levels (cells/µL) Mean Exacerbations per Year 

<100 1.2 

100-299 1.6 

≥300 2.0 

Figure 8: Box whiskers plot showing Exacerbations in Last Year Across AEC Levels 

 

ICS Usage by COPD Severity 

Inhaled corticosteroids (ICS) are indicated for COPD patients who have frequent exacerbations and high eosinophil 

levels. According to the statistics, moderate and severe COPD patients are more likely to use ICS, while extremely severe 

COPD patients use it less frequently. This shows that, while ICS is useful for avoiding exacerbations, its usefulness in 

end-stage COPD may be restricted. Clinical guidelines advocate ICS exclusively for individuals who have frequent 

exacerbations and eosinophilic inflammation. 

Table 9: ICS Usage by COPD Severity 

COPD Severity ICS Users Non-ICS Users 

Mild 12 10 

Moderate 35 10 

Severe 18 7 

Very Severe 8 3 
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Figure 9: Cumulative bar chart showing ICS Usage by COPD Severity 

 

FEV1 % vs. Pack Years of Smoking 

This research shows a negative association between pack-years of smoking and FEV1%, implying that more smoking 

exposure causes a quicker deterioration in lung function. Patients with more pack-years have lower FEV1%, indicating 

more severe COPD. These findings support the well-established role of smoking in COPD etiology and highlight the need 

of quitting smoking to retain pulmonary function. 

Table 10: FEV1 % vs. Pack Years of Smoking 

Pack Years Mean FEV1 (%) 

0-10 70 

11-20 65 

21-30 55 

>30 48 

Figure 10: Bar chart showing FEV1 % vs. Pack Years of Smoking 
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Discussion 

The demographic analysis of the study population 

revealed that female COPD patients made up 36% of the 

total while males accounted for 64%. The historical male 

dominance in COPD cases matches current 

epidemiological data from India and worldwide. The 

study's significant 36% female participant rate 

demonstrates that non-smoking COPD diagnosis is 

gaining recognition among Indian women specifically. 

The development of COPD from underdiagnosed asthma 

through chronic airway remodeling combines with 

passive smoking and healthcare service limitations and 

poor nutrition to contribute to indoor air pollution. The 

study demonstrates why preventive measures need to 

address gender differences by improving kitchen 

ventilation and teaching smokeless cooking methods and 

raising awareness among nonsmoking women 3. 

The research revealed that non-smokers made up 22% of 

patients while smokers accounted for 78% of the total 

participants who were either current or former smokers. 

Conclusion 

The purpose of the current study, "A Study of Absolute 

Eosinophil Count in COPD Patients Admitted in a 

Tertiary Care Hospital," was to assess the ability of AEC 

to guide inhaled corticosteroid (ICS) therapy in COPD 

29. 

The study showed that a considerable percentage of 

individuals with COPD (30%) had elevated AEC levels 

(≥300 cells/µL), a trait linked to higher responsiveness 

to corticosteroid therapy and more frequent 

exacerbations. In this subgroup, ICS use was found to be 

in accordance with guidelines, and patients who received 

ICS had improved exacerbation control. On the other 

hand, those with low AEC (less than 100 cells/µL) used 

ICS less frequently, which is indicative of biomarker-

guided strategy given the limited therapeutic efficacy 

and elevated risk of adverse effects 21. 

The study found significant correlations between clinical 

outcomes and eosinophil counts. A higher frequency of 

acute exacerbations, higher hospitalization rates, and 

more severe symptoms were all associated with elevated 

AEC levels. 
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