
“A HOSPITAL BASED ONE-YEAR PROSPECTIVE STUDY 

OF BLOOD EOSINOPHIL BASED ICS (INHALED 

CORTICOSTEROIDS) THERAPY IN COPD PATIENTS.” 

 

Submitted by 

Dr. Shivani Sharad 

REG No. BR0123004 

Dissertation 

Submitted to  

KAHER, Belagavi, Karnataka,  

In partial fulfilment of the requirements for the degree of 

M.D. 

In 

RESPIRATORY MEDICINE 

Under the Guidance of 

Dr Jyothi Hattiholi MBBS, MD Respiratory Medicine 

PROFESSOR 

DEPARTMENT OF RESPIRATORY MEDICINE,  

JAWAHARLAL NEHRU MEDICAL,  

BELAGAVI, KARNATAKA 

 

SEPTEMBER/OCTOBER 2026 



INTRODUCTION 

Chronic Obstructive Pulmonary Disease (COPD) is a diverse lung disorder marked by 

persistent respiratory symptoms such as shortness of breath (dyspnea), cough, sputum 

production, and/or exacerbations. These symptoms arise from structural abnormalities in the 

airways (including bronchitis and bronchiolitis) and/or damage to the alveoli (emphysema), 

leading to continuous and usually progressive airflow limitation. 

The global prevalence of COPD is approximately 10.3%, and the disease accounts for about 

three million deaths worldwide each year. “Exacerbations, which are defined as an acute 

worsening of symptoms requiring treatment with antibiotics and/or systemic corticosteroids or 

hospitalization, play a major role in determining the morbidity and mortality associated with 

COPD. Inhaled corticosteroids (ICS) can reduce exacerbations by up to 20% when used as 

monotherapy and by up to 30% when combined with a long-acting β-agonist (LABA). 

The current guideline for treatment for COPD include either use of a bronchodilator for mild 

disease i.e., mMRC 0-1, CAT < 10 or a LABA + LAMA (long acting muscarinic antagonist) 

combination for moderate disease i.e., mMRC≥2 and CAT > 10 and use of ICS along with 

LABA+ LAMA is recommended if there are more than 2 moderate exacerbations or ≥1 leading 

to hospitalization”. The use of ICS in patients with BEC<100 however has shown little to no 

benefit and in patients with BEC>300, there is good evidence showing reduction in 

exacerbation and can be used to identify patients with the greatest likelihood of treatment 

benefit with ICS. The benefit of ICS use in patients with BEC>100 and <300 is unresolved and 

requires more evaluation thus furthering the need for my study. 

A predictive marker for the effectiveness of ICS or ICS/LABA in preventing COPD 

exacerbations could assist clinical decision-making by identifying patients who are most likely 

to benefit from ICS-based therapy. The availability of a reliable, easily measurable, and 

clinically relevant biomarker would be highly valuable in improving patient outcomes. 

Thus in this study blood eosinophil counts has been used as a biomarker to help estimate likely 

responsiveness to ICS and to aid management strategies as per the current GOLD guidelines.1 

  



AIMS AND OBJECTIVES 

PRIMARY OBJECTIVES: 

1. To study the rate of exacerbation and the time for onset of first exacerbation in COPD 

patients on Inhaled Corticosteroid Therapy , initiated based on AEC levels. 

2. To study the change in post bronchodilator FEV1, and the change in pre BD FEF25-75 

between patients on ICS and non ICS treatment in different eosinophilic groups . 

 

SECONDARY OBJECTIVES: 

 

1. To study the relationship between ICS use and the change in baseline AEC in COPD 

patients in 12 weeks. 

2. To study the change in baseline CAT score at 52 weeks 

 

  



REVIEW OF LITERATURE 

Definition of COPD: Chronic Obstructive Pulmonary Disease (COPD) is a heterogeneous 

condition which is characterized by chronic respiratory symptoms such as dyspnea, cough, and 

sputum production. These symptoms arise due to abnormalities in the airways (e.g., bronchitis, 

bronchiolitis) and/or alveoli (e.g., emphysema), leading to persistent and often progressive 

airflow obstruction. 

COPD is one of the leading causes of morbidity and mortality worldwide, significantly 

impacting patients' quality of life. The disease is frequently associated with systemic 

consequences and comorbidities, including hypertension, cardiovascular diseases, 

musculoskeletal abnormalities, and psychiatric disorders, which further complicate its 

management (19) 

Prevalence: 

It is estimated that the global prevalence of COPD is 10.3%. “The Burden of Obstructive Lung 

Diseases (BOLD) reported a prevalence of 11.8 % for men and 8.5% for women. Among non-

smokers the prevalence was 3-11% . (20) 

Existing studies have reported prevalences of COPD in India ranging from 4.2% to 8.0% (21). 

It is a major public health crisis in India, accounting for 10.9% of total deaths and 6.4% of total 

DALYs (Disability-Adjusted Life Years) as of 2017. The highest DALY rates for both COPD 

were in the states of Rajasthan and Uttar Pradesh.(22) 

 

Age-standardized prevalence of chronic obstructive pulmonary disease. (2) 

 



Risk Factors for COPD  

The aetiology of Chronic Obstructive Pulmonary Disease (COPD) is primarily linked to long-

term exposure to harmful particles or gases, most commonly cigarette smoke, as well as 

environmental pollutants, occupational dust, and genetic factors such as alpha-1 antitrypsin 

deficiency. These exposures lead to chronic inflammation in the airways and alveoli, causing 

structural changes like emphysema and bronchiolitis, which result in persistent airflow 

limitation and respiratory symptoms. (20) 

 

A study by de Ignacio Blanco et al (23) identified a correlation between genetic mutations such 

as alpha-1 antitrypsin deficiency and the development of COPD. This genetic predisposition 

makes individuals more susceptible to lung damage even in the absence of environmental 

factors like smoking. 

A history of asthma or increased airway reactivity might contribute to a higher risk of 

developing COPD. Apart from smoking, it stands as the second most significant risk factor, 

accounting for approximately 15–17% of new COPD cases in young adults (24) 

In addition to occupational exposure, biomass fuel exposure in developing countries has been 

linked to COPD, with studies showing that individuals exposed to indoor air pollution are at a 

higher risk of developing COPD even in the absence of smoking(24) 



 One such study by Hnizdo et al. revealed that occupational exposure is a major contributor to 

nonsmoker COPD, especially in workers in construction and mining industries(25) 

Pathogenesis of COPD : 

The key Pathological changes found in COPD are: 

Proximal cartilaginous airways (>2 mm in diameter) 

• Increased numbers of macrophages and CD8 T lymphocytes 

• Few neutrophils and eosinophils (neutrophils increase with progressive disease) 

• Submucosal bronchial gland enlargement and goblet cell metaplasia (results in excessive 

mucous production or chronic bronchitis) 

• Cellular infiltrates (neutrophils and lymphocytes) of bronchial glands 

• Airway epithelial squamous metaplasia, ciliary dysfunction, hypertrophy of smooth muscle 

and connective tissue. 

Peripheral airways (non-cartilaginous airways CD4)  

•  Increased numbers of B lymphocytes, lymphoid follicles, and fibroblasts  

•  Few neutrophils or eosinophils x 

• Bronchiolitis at an early stage  

•  Luminal and inflammatory exudates  

•  Pathological extension of goblet cells and squamous metaplasia into peripheral 

airways  

• Peribronchial fibrosis and airway narrowing with progressive disease. 

Lung parenchyma (respiratory bronchioles and alveoli) 

• Increased numbers of macrophages and CD8 T lymphocytes 

 Alveolar wall destruction from loss of epithelial and endothelial cells 



• Development of emphysema (abnormal enlargement of airspaces distal to terminal 

bronchioles) 

• Microscopic emphysematous changes: Centrilobular—dilatation and destruction of 

respiratory bronchioles (commonly found in smokers and predominantly in upper 

zones) Panacinar—destruction of the whole acinus (commonly found in 1 antitrypsin 

deficiency and more common in lower zones)  

• Macroscopic emphysematous changes: Microscopic changes progress to bulla 

formation (defined as an emphysematous airspace > 1 cm in diameter 

Pulmonary vasculature  

o  Increased numbers of macrophages and T lymphocytes  

o  Early changes—Intimal thickening, endothelial dysfunction  

o  Late changes—Hypertrophy of vascular smooth muscle, collagen deposition, 

destruction of capillary bed, development of pulmonary hypertension and cor 

pulmonale 

• In normal alveolar septa, elastic fibers located subepithelial layer are predominant, 

which confer resistance to connective tissue, allowing deformability and passive recoil 

without energy input . Elastic fibers are mechanically connected to collagen fibers via 

microfibrils and/or proteoglycans .  

• Traditionally, elastic fibers are responsible for lung elasticity within a normal lung 

volume range, while collagen fibers are responsible to halt lung volume when it 

approaches the total lung capacity  

• The breakdown of elastic fibers, so-called elastolysis, is one of the hallmarks of 

emphysema, an important phenotype contributing to COPD . 

• COPD is characterized by progressive airflow limitation that is not fully reversible and 

is associated with an abnormal inflammatory response of the lungs to harmful particles 

or gases. Emphysema occurs due to the destruction of alveolar walls, leading to 

impaired gas exchange, permanent enlargement of airspaces, loss of elastic recoil, 

hyperinflation, and limitation of expiratory airflow. The breakdown of connective tissue 

fibers by metalloproteinases results in alterations in the organization of collagen and 



elastic fibers. These structural changes affect the stability and mechanical properties of 

lung tissue, contributing to a gradual decline in lung function and accelerating disease 

progression over time. 

Reactive Oxygen Species and COPD 

In addition to inflammation, COPD is associated with an imbalance between proteases and 

their inhibitors, oxidative stress, and infections, all of which contribute to the development of 

disease symptoms. Patients with COPD show increased numbers of neutrophils, macrophages, 

and T lymphocytes in the lungs, leading to the release of higher levels of chemotactic 

mediators. Along with pulmonary inflammation, systemic inflammation is also present, 

characterized by elevated serum levels of fibrinogen, C-reactive protein (CRP), serum amyloid 

A (SAA), and pro-inflammatory cytokines such as tumor necrosis factor-alpha (TNF-α), 

interleukin-6 (IL-6), and IL-8. Cigarette smoke is the main source of oxidants in the lungs; 

however, inflammatory cells and phagocytes within the respiratory tract also produce reactive 

oxygen species (ROS), further contributing to oxidative stress. 

In patients with COPD, increased activity of nicotinamide adenine dinucleotide phosphate 

(NADPH) oxidase in epithelial cells and phagocytes, along with myeloperoxidase activity in 

neutrophils, contributes to the production of reactive oxygen species (ROS). Oxidative stress 

caused by cigarette smoke leads to activation of nuclear factor kappa B (NF-κB), which 

stimulates the release of inflammatory mediators that promote tissue damage. Activation of 

NF-κB further induces the production of cytokines, chemokines, and cell adhesion molecules, 

processes that are intensified during bacterial or viral infections and contribute to worsening of 

disease symptoms. Oxidative stress plays a central role in the pathogenesis of COPD by 

triggering apoptosis, remodeling of the extracellular matrix, inactivation of protease inhibitors, 

increased mucus secretion, activation of NF-κB and mitogen-activated protein kinase (MAPK) 

pathways, chromatin remodeling, and the transcription of pro-inflammatory genes. 

Healthy lungs have both enzymatic and non-enzymatic antioxidant defense mechanisms that 

help counteract oxidative stress. Non-enzymatic antioxidants include glutathione (GSH), 

vitamin C, uric acid, vitamin E, and albumin. Enzymatic antioxidant defenses involve enzymes 

such as superoxide dismutase (SOD), catalase, and glutathione peroxidase (GPx). Exposure to 

cigarette smoke reduces intracellular GSH levels, thereby increasing oxidative stress in patients 

with COPD. 



The transcription factor nuclear factor erythroid 2–related factor 2 (Nrf2) plays a key role in 

regulating the cellular antioxidant response and protecting cells from ROS-induced damage. 

Nrf2 controls the expression of genes that encode enzymes involved in oxidative stress 

regulation, including the phase II detoxifying enzyme heme oxygenase-1 (HO-1). Reduced 

activation of the Nrf2 pathway in peripheral lung tissue and alveolar macrophages has been 

linked to increased susceptibility to COPD and greater disease severity. 

Inflammatory Cells and Mediators in COPD  

In COPD, inflammation mainly affects the terminal bronchioles and lung parenchyma and is 

characterized by infiltration of macrophages and CD8+ T-cells. Macrophages are 

predominantly found within the lungs, while CD8+ T-cells contribute to apoptosis and 

destruction of alveolar epithelial cells through the release of perforins and tumor necrosis 

factor-alpha (TNF-α). Macrophages and neutrophils also play an important role in the 

generation of reactive oxygen species (ROS) in COPD. In response to the activity of these 

inflammatory cells, alveolar epithelial cells release leukotriene B4 (LTB4), a chemotactic 

mediator that attracts additional immune cells to the site of inflammation. 

Macrophages and lung epithelial cells also release interleukin-8 (IL-8/CXCL8) and growth-

related oncogene-alpha (GROα/CXCL1), which intensify the inflammatory response by 

recruiting additional leukocytes from the bloodstream to the site of inflammation. 

Patients with COPD show increased expression of intercellular adhesion molecule-1 (ICAM-

1) in epithelial cells associated with cigarette smoking. ICAM-1 is an important adhesion 

molecule that facilitates the migration of leukocytes. Its expression is particularly elevated in 

patients with severe airflow limitation and is linked to a higher risk of viral and bacterial 

infections. 

An imbalance between proteases and their inhibitors plays an important role in the pathogenesis 

of COPD. Proteases such as neutrophil elastase (NE) and proteinase 3 break down connective 

tissue components, particularly elastin, contributing to the development of emphysema. Due to 

extensive tissue destruction, elastin fragments can be detected in the serum of patients with 

COPD. Although α1-antitrypsin normally inhibits neutrophil elastase, it becomes reductively 

inactivated in COPD patients. Damage to elastic fibers can also promote collagen deposition 

in the pulmonary parenchyma, which contributes to destruction of the alveolar septa and 

distention of the alveoli. 



Matrix metalloproteinases (MMPs) degrade components of the extracellular matrix, leading to 

the release of elastin fragments that attract monocytes to the lungs. MMPs also contribute to 

the recruitment of pulmonary macrophages, increasing proteolytic and inflammatory activity, 

and thereby play a significant role in the progression of COPD. 

Neutrophil elastase (NE) regulates the expression of the MUC5AC gene, which encodes a gel-

forming mucin in the respiratory tract, through a reactive oxygen species (ROS)–dependent 

mechanism. This process contributes to airway obstruction and is associated with increased 

disease severity. 

Bacterial components such as lipopolysaccharide (LPS) and cytokines including IL-9, TNF-α, 

and IL-1β increase the expression of the MUC5AC gene, thereby enhancing mucus production 

and further amplifying the inflammatory response. 

Therefore, the production of reactive oxygen species (ROS), inflammatory mediators, and 

proteolytic enzymes can initiate, intensify, and worsen tissue damage, thereby aggravating lung 

injury and contributing to the development and progression of COPD. 

 



Role of eosinophils in COPD  

Early COPD  

Early COPD is difficult to clearly define, and its relationship with disease activity remains 

uncertain and may vary among individuals. It is generally regarded as the initial stage in the 

disease course rather than a reflection of the severity or the likely future progression of the 

disease. Therefore, early COPD should not be considered the same as “mild COPD.” However, 

some clinical trials have used these terms interchangeably, which has contributed to confusion 

in the literature. (19) 

PRISm (Preserved Ratio Impaired Spirometry) 

• A spirometric pattern where FEV₁/FVC is normal (≥0.7), but FEV₁ is reduced 

(<80%). It may represent a pre-COPD stage or an early manifestation of lung disease 

.(19) 

PRE COPD  

The term has been introduced to define individuals who have respiratory symptoms and / or 

other detectable structural and /or functional abnormalities , in the absence of airflow 

obstruction on forced spirometry .(19) 

YOUNG  COPD  

The term has been proposed , given that the lung functions peak at 20-50 years , patients of age 

20-50 be considered young COPD patients.(19) 

GOLD Spirometric Grades (Severity) 

Based solely on the post-bronchodilator FEV₁ % predicted, with FEV₁/FVC < 0.70 required 

for diagnosis: 

• 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  

GOLD 2025 uses the ABE system, incorporating: 



1. Spirometric Grade (GOLD 1–4) 

2. Symptoms: mMRC ≥ 2, or CAT ≥ 10 

3. Exacerbation history: 

o Low risk: 0–1 moderate exacerbations (no hospitalizations) 

o High risk: ≥2 moderate or ≥1 severe exacerbation/hospitalization 

This yields three clinical groups: 

• Group A: Low symptoms, low risk 

• Group B: High symptoms, low risk 

• Group E: High risk (regardless of symptoms)  

 

GOLD Grade FEV₁ (% predicted) Characteristics 

1 ≥ 80% Mild airflow limitation 

2 50–79% Moderate limitation 

3 30–49% Severe limitation 

4 < 30% Very severe limitation 

After grading, patients are assessed for symptoms and exacerbation risk to be assigned to 

Group A, B or E, guiding management strategies. 

Why GOLD Staging Matters 

• GOLD 1–4 grades indicate lung function decline severity. 

• ABE grouping helps tailor treatment: 

o Group A: Mild symptoms, low risk → short-acting bronchodilator 

o Group B: More symptoms, low risk → long-acting bronchodilator(s) (LABA 

and/or LAMA) 



o Group E: High exacerbation risk → more intensive therapy, often 

LABA + LAMA, and possibly inhaled corticosteroids depending on eosinophil 

count . 

Pharmacological treatment of stable COPD  

Group A  

All Group A patients should be initiated on bronchodilator therapy, which may include either a 

short-acting bronchodilator or a long-acting bronchodilator.  

Group B  

 Treatment should be initiated as LAMA+ LABA combination . the combination is superior to 

LAMA alone .  

Group E  

Use of LAMA + LABA is encouraged and is also the preffered choice of initial therapy for 

group E patients .  

Consider LAMA+LABA+ICS ig eosinophil counts > 300 cells / ul ..(19) 

MANAGEMENT CYCLE : 

❖ Review: Assess symptoms (such as dyspnea) and evaluate the risk of exacerbations 

based on previous history and blood eosinophil levels. 

 

❖ Assess: Evaluate the patient’s inhaler technique, treatment adherence, and the role of 

non-pharmacological approaches. 

 

❖ Adjust: Modify pharmacological treatment as required, including escalation or de-

escalation of therapy. Any change in the treatment plan should be followed by a 

subsequent review of the patient’s clinical response. 

 

EOSINOPHIL COUNTS IN COPD  

Blood eosinophil counts have emerged as a biomarker in COPD that can help predict the 

response to inhaled corticosteroids in clinical practice.  



It has been reported that blood eosinophil levels greater than 2% are associated with higher 

sensitivity in detecting airway eosinophil levels above 3% during COPD exacerbations. In 

some studies, alternative cut-off values such as ≥200 cells/µL or ≥300 cells/µL have also been 

used in addition to the 2% threshold. Furthermore, blood eosinophil count has been shown to 

be a clinically reliable predictor of the inflammatory phenotype in COPD.(26) 

Emerging evidence suggests that lower blood eosinophil counts are associated with a higher 

risk of bacterial infections, indicating a complex relationship between eosinophil levels, 

response to inhaled corticosteroids (ICS), and the airway microbiome. 

Kolsum et al. demonstrated that COPD patients with blood eosinophil counts below 150 

cells/µL had lower eosinophil levels in the bronchial mucosa, bronchoalveolar lavage fluid, 

and sputum compared with patients whose blood eosinophil counts were greater than 250 

cells/µL. (27) 

Modeling the Relationship between Blood Eosinophils and ICS Effects 

Siddiqui et al. conducted a post hoc analysis to evaluate the relationship between inhaled 

corticosteroid (ICS) effects and blood eosinophil counts in COPD patients (n = 1184). The 

lower quartile was defined as a blood eosinophil count of less than 110.4 cells/µL, while the 

upper quartile included patients with counts of 279.8 cells/µL or higher. The reduction in 

exacerbations with ICS treatment was 22% (P = 0.113) in the lower quartile and 46% (P < 

0.001) in the upper quartile, indicating a relatively lower ICS response in patients with low 

eosinophil counts and a higher response in those with elevated eosinophil levels. (28) 

 Watz et al. conducted a post hoc analysis involving 2,420 patients with COPD. In this study, 

47% of the patients had blood eosinophil counts below 150 cells/µL, while 20% had counts 

greater than or equal to 300 cells/µL. These groups were similarly categorized as having 

relatively low and high responses to inhaled corticosteroid (ICS) therapy, respectively (29). 

These studies support the use of blood eosinophil threshold values of <150 cells/µL (low) and 

>250 cells/µL (high) to identify COPD patients who may exhibit different responses to 

pharmacological treatment. 

Pre-specified analyses of triple therapy studies in COPD patients with a history of 

exacerbations have also shown that inhaled corticosteroids (ICS) are more effective in 

preventing exacerbations among patients with higher blood eosinophil counts. 



 

In the IMPACT study, data modeling demonstrated that the benefit of triple therapy compared 

with LABA/LAMA in preventing exacerbations was observed at blood eosinophil counts 

above approximately 100 cells/µL. (30) 

Furthermore, the magnitude of benefit increased with higher blood eosinophil counts, with 

approximately a 50% reduction in exacerbation rates observed in patients with >300 

eosinophils/µL. 

Interestingly, the benefits of inhaled corticosteroids (ICS) were lower in current smokers, with 

therapeutic effects in this subgroup becoming evident only at a higher blood eosinophil 

threshold of approximately >200 eosinophils/µL. 

A similar negative impact of current smoking on the effectiveness of inhaled corticosteroids 

(ICS) was also observed in the INCONTROL data modeling, which compared ICS/LABA 

therapy with LABA alone. 

 

The TRIBUTE study compared triple therapy with LABA/LAMA, while the TRINITY study 

compared triple therapy with LAMA. Both studies were conducted in COPD patients with a 

history of exacerbations. In each study, a single blood eosinophil threshold was able to 

distinguish between patients with higher and lower responses to inhaled corticosteroids (ICS)”. 



For example, in the TRINITY study, eosinophil levels of ≥2% or ≥200 cells/µL divided the 

population into groups with different responses, showing more than 30% reduction in 

exacerbation rates above the threshold and 10% or less reduction below the threshold. 

The KRONOS study evaluated triple therapy in a COPD population that included patients both 

with and without a history of exacerbations. Data modeling demonstrated a continuous 

relationship between blood eosinophil counts and response to inhaled corticosteroids (ICS), 

showing little or no benefit at lower eosinophil levels and progressively greater benefits as 

eosinophil counts increased. (31) 

Blood Eosinophils, Exacerbation History, and ICS Response 

The IMPACT study demonstrated a greater effect of ICS/LABA compared with LAMA/LABA 

at higher blood eosinophil counts, whereas in the FLAME study the treatment effects appeared 

to be similar between the groups at higher blood eosinophil levels. (30) 

These studies included populations with different levels of exacerbation risk. The IMPACT 

study enrolled a higher proportion of patients with ≥2 moderate exacerbations or ≥1 severe 

exacerbation (requiring hospitalization) in the previous year. 

This key difference appeared to enhance the effect of inhaled corticosteroids (ICS) in the 

IMPACT study, particularly in patients with a higher risk of exacerbations. Consequently, the 

predictive value of blood eosinophil counts when comparing double combination inhalers 

varies according to exacerbation risk. At higher eosinophil levels, the benefit of ICS/LABA 

over LAMA/LABA is more likely to be observed in patients who have a greater risk of 

exacerbations. (30). 

Studies on inhaled corticosteroid (ICS) withdrawal have shown that exacerbation rates are 

higher in patients with elevated blood eosinophil counts. Furthermore, individuals with higher 

eosinophil levels and a history of ≥2 exacerbations appear to be at the greatest risk of 

exacerbations following ICS withdrawal. This risk is particularly significant in patients with 

blood eosinophil counts greater than 300 cells/µL.Data highlight that blood eosinophil counts 

and exacerbation risk both influence ICS response. 

Randomized controlled trials conducted in COPD patients with a history of exacerbations have 

demonstrated that higher blood eosinophil counts are associated with increased exacerbation 

rates in treatment groups that did not receive inhaled corticosteroids (ICS). 



These data suggest that blood eosinophil are a prognostic biomarker in patients with both (1) a 

history of exacerbations and (2) receiving no ICS treatment.  

These RCTs showed no relationship between blood eosinophil counts and exacerbation rates 

in patients treated with ICS, as these drugs modify exacerbation risk in an eosinophil dependent 

manner. 

 These observations provide the explanation for the lack of association between blood 

eosinophil counts and exacerbations in observational cohort studies, which include many 

patients with (1) no prior exacerbation history and/or (2) taking ICS treatment. Despite these 

limiting factors, some large cohort studies have still found that patients with a history of ≥2 

exacerbations plus higher blood eosinophil counts have more exacerbations at during follow-

up. 

 

 

MATERIALS AND METHODS 

Source of Data: 



Patients attending the outpatient department (OPD) and those admitted to the Department of 

Respiratory Medicine at KLES Dr. Prabhakar Kore Hospital and Medical Research Centre, 

Belagavi will constitute the study population. 

Study Design: 

An Observational study. 

Study Period: One Year 

Sample Size: 

 

π = [Z1− ∝12+Z1−β]2 X +[SD1 

2 + SD2 

2] 

(ϰ1−ϰ2)2 

 

 = [1.96+2.326]2 X 

= 90.1 

≅ 90 

Z1− ∝12 

Z1−β 

= 1.96, at 95% confidence Interval 

= 2.326, at 99% Power 

[(19.5)2 +(10.5)2 ] 

   (65−75)2 

 

The sample size is 90 

The sample size is 90. 

Sampling technique: Patients fulfilling the inclusion criteria will undergo blood testing to 

determine blood eosinophil count. Patients with a blood eosinophil count (BEC) <100 cells/µL 

will not receive inhaled corticosteroids (ICS), while those with BEC >100 cells/µL will be 

treated with ICS. Both groups will then be followed for one year to monitor the occurrence of 

exacerbations. 

Inclusion Criteria: 

1. All documented cases of COPD with age > 40 years will be included 

2. Patients with Post BD FEV1/FVC <0.70 and post BD FEV1 > 20% of 

predicted normal value. 

3. Patients giving consent for the study. 



 

Exclusion Criteria: 

1. Patients with active TB 

2. Patient's with presence of secondary immunodeficiency states or receiving 

immunosuppresants. 

3. Patients with alpha 1 antitrypsin deficiency. 

4. Patients with active lung infection . 

5. Patients with OSA 

6. Patients with bronchiectasis 

7. Patients with malignancy. 

8. Patients with current diagnosis Asthma according to GINA. 

9. Patients who received systemic steroids 2 weeks prior to study. 

10. Patients not giving consent for the study. 

 

Study protocol: 

Patients with COPD presenting to KLES Dr. Prabhakar Kore Hospital and Medical Research 

Centre, Belagavi were screened, and those who met the inclusion and exclusion criteria were 

recruited for the study. Ethical committee approval was obtained, and written informed 

consent was taken from all participants enrolled in the study. 

Data collection procedure: One year hospital based study . A written consent was taken 

prior to the study and the study was explained thoroughly. In all clinically and spirometry 

based diagnosed patients of COPD a blood test including blood eosinophil count was sent and 

evaluated. The treatment and the correlation between treatment and AEC was studied .The 

rate of exacerbation, the time for onset of first exacerbation ,the change in post 

bronchodilator FEV1, and the change in pre BD FEF25-75 between patients on ICS and non 

ICS treatment and compared the relationship between ICS and the change in baseline AEC in 

COPD patients.while also comparing the change in baseline CAT score at 52 weeks 

Data processing and analysis/statistical analysis: 

Since this is an observational study, the plan of analysis will be as follows. Continuous 

quantitative variables will be expressed as mean and standard deviation. For comparison 

purposes, when the data are divided into two groups based on certain qualitative characteristics, 

the continuous variables will be compared using appropriate statistical tests such as the 

Student’s unpaired t-test. 



If required, ROC analysis will be performed to determine sensitivity, specificity, and optimal 

cut-off values. Discrete variables will be expressed as the median. 

Categorical data were expressed in terms of rates, ratios, and percentages. The association 

between outcomes and clinical or demographic characteristics was assessed using the Chi-

square test, test of proportions, or Fisher’s exact test, as appropriate. 

For discrete variables nonparametric tests was used. 

In addition to the above methods, appropriate statistical tools such as ANOVA, correlation, and 

regression analysis were used as required. Suitable graphs were also employed to illustrate the 

comparisons. 

For all the tests the value of p less than 5% (0.05) wereconsidered significant. 

 

 

Data analysis: Data were entered into a Microsoft Excel datasheet and analyzed using SPSS 

version 22 software. Categorical data were presented in the form of frequencies and 

proportions, and the Chi-square test was used to assess statistical significance for qualitative 

variables. Continuous data were expressed as mean and standard deviation. 

An independent t-test was used as a test of significance to determine the mean difference 

between two quantitative variables. 

 

 

 

 



 

 

 

RESULTS 

 

 

 

 

 

 

 

 

 



RESULTS 

Statistical methods:  

Descriptive statistics were used to summarize the study data. Continuous variables were 

assessed for normality using the Shapiro–Wilk test. “Normally distributed continuous variables 

were expressed as mean ± standard deviation. Categorical variables were presented as 

frequencies and percentages. 

Comparisons between two independent groups were performed using the independent samples 

t-test for normally distributed continuous variables and Mann-Whitney U test for non- normally 

distributed continuous variables. Associations between categorical variables were evaluated 

using the chi-square test, and Fisher’s exact test was applied when expected cell counts were 

less than five. 

P value < 0.05 was considered statistically significant. IBM SPSS version 22 was used for 

statistical analysis. (1) 

1. IBM Corp. Released 2013. IBM SPSS Statistics for Windows, Version 22.0. Armonk, 

NY: IBM Corp. 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1: Descriptive analysis of study group in the study population  

Study Group Frequency Percentages 

LAMA +LABA+ICS (Group 1) 65 72.22% 

LAMA +LABA (Group 2) 25 27.78% 

 

Graph 1: Descriptive analysis of study group in the study population 

 

In the present study, a total of 90 COPD patients were included and were categorized into two 

treatment groups based on the therapy received. Among them, 65 patients (72.22%) were 

treated with triple therapy comprising LAMA + LABA + ICS (Group 1), while 25 patients 

(27.78%) received dual therapy with LAMA + LABA without ICS (Group 2). Thus, a larger 

proportion of patients in the present study were managed with inhaled corticosteroid–based 

triple therapy compared to non-ICS dual bronchodilator therapy. 

 

 

 

 

 

 

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

LAMA +LABA+ICS (Group 1) LAMA +LABA (Group 2)

72.22%

27.78%%

Study Group

Descriptive analysis of study group in the study population



Table 2: Descriptive analysis of study group in the study population 

Parameters 
Mean Median Range 

Mean SD Median IQR Minimum Maximum 

Age (Years) 65.12 8.57 65.50 13.00 47.00 82.00 

Body mass index (Kg/m2) 25.47 4.43 25.40 6.33 15.10 33.70 

FEV1 (%) 52.37 13.26 53.00 19.00 21.00 86.00 

FEV1 at 6 months 53.62 14.69 54.00 23.00 18.00 90.00 

Change Fev1 1.25 4.8 2.0 6.0 -6.0 20.0 

FEV1/FVC 0.55 0.11 0.58 0.16 0.24 0.69 

FEV1/FVC at 6 months 0.55 0.12 0.57 0.18 0.21 0.72 

Change Fev1/Fvc 0.00 0.04 0.00 0.07 -0.1 0.1 

FEF25-75 39.61 17.75 36.00 24.00 13.00 80.00 

FEF25-75 at 6 months 43.23 19.00 43.00 29.00 12.00 90.00 

Change Fef25-75 3.62 7.16 3.0 10 -9.0 25.0 

Exacerbations in one year 1.19 0.97 1.00 1.00 0.00 4.00 

Time for first exacerbation (days) 119.67 80.38 120.00 150.00 0.00 300.00 

Exacerbations in six months 0.77 0.79 1.00 1.00 0.00 3.00 

AEC in stable state 188.11 171.76 105.00 250.00 0.00 800.00 

AEC at three months 191.67 156.73 100.00 212.50 0.00 600.00 

AEC at six months 190.67 174.41 135.00 290.00 0.00 600.00 

Change In AEC 3 Month 3.56 44.3 0.00 0.00 -200.0 200.0 

Change In AEC  6 Month 2.56 71.35 0.00 0.00 -200.0 200.0 

Change in AEC 41.56 60.05 0.00 100.00 0.00 200.00 

MMRC in stable state 2.24 0.46 2.00 1.00 1.00 3.00 

MMRC at three months 2.18 0.70 2.00 1.00 0.00 4.00 

MMRC at six months 1.97 0.55 2.00 0.00 1.00 3.00 

Change In MMRC  3 Month -0.28 0.54 0.00 1.00 -1.0 1.0 

Change In MMRC  6 Month -0.28 0.54 0.00 1.00 -1.0 1.0 

CAT score in stable state 12.72 3.62 12.00 5.00 8.00 22.00 

CAT score at 52 weeks 12.78 3.51 12.00 5.00 8.00 22.00 

Change In CAT Score 0.06 1.27 0.00 0.00 -4.0 3.0 

 

In the present study, the mean age of the study population was 65.12 ± 8.57 years, with a 

median age of 65.50 years and a range from 47 to 82 years. The mean body mass index was 

25.47 ± 4.43 kg/m², with a median of 25.40 kg/m² and values ranging from 15.10 to 33.70 

kg/m². 

The mean baseline post-bronchodilator FEV1 was 52.37 ± 13.26%, with a median of 53.00% 

and a range of 21.00% to 86.00%. At six months, the mean FEV1 was 53.62 ± 14.69%, with a 



median of 54.00% and a range of 18.00% to 90.00%. The mean change in FEV1 was 1.25 ± 

4.8%, with a median change of 2.0% and values ranging from −6.0% to 20.0%. 

The mean baseline FEV1/FVC ratio was 0.55 ± 0.11, with a median of 0.58 and a range of 0.24 

to 0.69. At six months, the mean FEV1/FVC ratio remained 0.55 ± 0.12, with a median of 0.57 

and a range of 0.21 to 0.72. The mean change in FEV1/FVC ratio was 0.00 ± 0.04, with a 

median of 0.00 and a range from −0.1 to 0.1. 

The mean baseline pre-bronchodilator FEF 25–75 was 39.61 ± 17.75, with a median of 36.00 

and a range of 13.00 to 80.00. At six months, the mean FEF 25–75 increased to 43.23 ± 19.00, 

with a median of 43.00 and a range of 12.00 to 90.00. The mean change in FEF 25–75 was 

3.62 ± 7.16, with a median of 3.0 and values ranging from −9.0 to 25.0. 

The mean number of exacerbations in one year was 1.19 ± 0.97, with a median of 1.00 and a 

range of 0.00 to 4.00. The mean time to first exacerbation was 119.67 ± 80.38 days, with a 

median of 120.00 days and a range of 0.00 to 300.00 days. In the first six months, the mean 

number of exacerbations was 0.77 ± 0.79, with a median of 1.00 and a range of 0.00 to 3.00. 

The mean absolute eosinophil count (AEC) in the stable state was 188.11 ± 171.76 cells/µL, 

with a median of 105.00 cells/µL and a range of 0.00 to 800.00 cells/µL. At three months, the 

mean AEC was 191.67 ± 156.73 cells/µL, with a median of 100.00 cells/µL and a range of 

0.00 to 600.00 cells/µL. At six months, the mean AEC was 190.67 ± 174.41 cells/µL, with a 

median of 135.00 cells/µL and a range of 0.00 to 600.00 cells/µL. The mean change in AEC at 

three months was 3.56 ± 44.3 cells/µL, with a median of 0.00 and a range from −200.0 to 200.0 

cells/µL. The mean change in AEC at six months was 2.56 ± 71.35 cells/µL, with a median of 

0.00 and a range from −200.0 to 200.0 cells/µL. The overall mean change in AEC was 41.56 

± 60.05 cells/µL, with a median of 0.00 and a range of 0.00 to 200.00 cells/µL. 

The mean baseline mMRC dyspnea score was 2.24 ± 0.46, with a median of 2.00 and a range 

of 1.00 to 3.00. At three months, the mean mMRC score was 2.18 ± 0.70, with a median of 

2.00 and a range of 0.00 to 4.00. At six months, the mean mMRC score was 1.97 ± 0.55, with 

a median of 2.00 and a range of 1.00 to 3.00. The mean change in mMRC score at three months 

was −0.28 ± 0.54, with a median of 0.00 and a range from −1.0 to 1.0. The mean change in 

mMRC score at six months was −0.28 ± 0.54, with a median of 0.00 and a range from −1.0 to 

1.0. 

The mean CAT score in the stable state was 12.72 ± 3.62, with a median of 12.00 and a range 

of 8.00 to 22.00. At 52 weeks, the mean CAT score was 12.78 ± 3.51, with a median of 12.00 

and a range of 8.00 to 22.00. The mean change in CAT score over 52 weeks was 0.06 ± 1.27, 

with a median of 0.00 and a range from −4.0 to 3.0. 



Table 3: Comparison of gender between study group  

Gender 
Study 

Group 

Total (N=90) 

Chi square Group 1 

(N=65) 

Group2 

(N=25) 

Male 
42 

(64.62%) 
22 (88%) 64 (71.11%) 

4.806 0.028 

Female 
23 

(35.38%) 
3 (12%) 26 (28.89%) 

 

Graph2: Comparison of gender between study group  

 

 

In the present study, a total of 90 COPD patients were included, of whom 64 patients (71.11%) 

were males and 26 patients (28.89%) were females. In Group 1 (LAMA + LABA + ICS), 42 

patients (64.62%) were males and 23 patients (35.38%) were females. In Group 2 (LAMA + 

LABA), 22 patients (88%) were males and 3 patients (12%) were females. 

The association between gender and treatment group distribution was analyzed using the chi-

square test, which showed a chi-square value of 4.806 with a p value of 0.028, indicating a 

statistically significant difference in gender distribution between the two study groups. 

 

 

 

 

 

 



Table 4: Comparison of Age Group between study group  

Age Group 

Study Group  

 

Total 

(N=90) 

 

Chi square P value Group 1 

(N=65) 

Group 2 

(N=25) 

47 to 50 years 5 (7.69%) 0 (0%) 5 (5.56%) 

16.91 0.020 

51 to 60 years 11 (16.92%) 9 (36%) 20 (22.22%) 

61 to 70 years 21 (32.31%) 15 (60%) 36 (40%) 

71 to 80 years 26 (40%) 1 (4%) 27 (30%) 

81 to 82 years 2 (3.08%) 0 (0%) 2 (2.22%) 

 

Graph 3: Comparison of Age Group between study group  

 

 

 

In the present study, the age of the participants ranged from 47 to 82 years. Among the total 

study population of 90 patients, 5 patients (5.56%) were in the age group of 47–50 years, 20 

patients (22.22%) were between 51–60 years, 36 patients (40%) were between 61–70 years, 27 

patients (30%) were between 71–80 years, and 2 patients (2.22%) were in the age group of 81–

82 years. 

In Group 1 (LAMA + LABA + ICS), 5 patients (7.69%) belonged to the 47–50 years age group, 

11 patients (16.92%) were between 51–60 years, 21 patients (32.31%) were between 61–70 

years, 26 patients (40%) were between 71–80 years, and 2 patients (3.08%) were between 81–

82 years. In Group 2 (LAMA + LABA), no patients were in the 47–50 years and 81–82 years 



age groups, while 9 patients (36%) were between 51–60 years, 15 patients (60%) were between 

61–70 years, and 1 patient (4%) was between 71–80 years. 

The association between age group distribution and treatment groups was assessed using the 

chi-square test, which showed a chi-square value of 16.91 with a p value of 0.020, indicating a 

statistically significant difference in age group distribution between the two study groups. 

Table 5: Comparison of occupation between study group 

 

Occupation 

Study Group  

 

Total 

(N=90) 

 

Chi square 
P 

value 
Group 1 

(N=65) 

Group 2 

(N=25) 

Farmer 46 (70.77%) 18 (72%) 64 (71.11%) 

16.91 0.020 

Home Maker 10 (15.38%) 1 (4%) 11 (12.22%) 

Teacher 0 (0%) 3 (12%) 3 (3.33%) 

Construction Worker 2 (3.08%) 0 (0%) 2 (2.22%) 

Office Worker 2 (3.08%) 0 (0%) 2 (2.22%) 

Officer 1 (1.54%) 1 (4%) 2 (2.22%) 

Auto Driver 1 (1.54%) 0 (0%) 1 (1.11%) 

Daily Wage Workers 1 (1.54%) 0 (0%) 1 (1.11%) 

Dairy Production 1 (1.54%) 0 (0%) 1 (1.11%) 

Decoration Business 1 (1.54%) 0 (0%) 1 (1.11%) 

Factory Worker 0 (0%) 1 (4%) 1 (1.11%) 

Tile Fitting 0 (0%) 1 (4%) 1 (1.11%) 

 

Graph 4: Comparison of occupation between study group  

 



In the present study, among the total of 90 COPD patients, the most common occupation was 

farming, accounting for 64 patients (71.11%). This was followed by homemakers in 11 patients 

(12.22%), teachers in 3 patients (3.33%), construction workers in 2 patients (2.22%), office 

workers in 2 patients (2.22%), officers in 2 patients (2.22%), auto drivers in 1 patient (1.11%), 

daily wage workers in 1 patient (1.11%), dairy production workers in 1 patient (1.11%), 

decoration business workers in 1 patient (1.11%), factory workers in 1 patient (1.11%), and tile 

fitting workers in 1 patient (1.11%). 

In Group 1 (LAMA + LABA + ICS), 46 patients (70.77%) were farmers, 10 patients (15.38%) 

were homemakers, 2 patients (3.08%) were construction workers, 2 patients (3.08%) were 

office workers, 1 patient (1.54%) was an officer, 1 patient (1.54%) was an auto driver, 1 patient 

(1.54%) was a daily wage worker, 1 patient (1.54%) was involved in dairy production, and 1 

patient (1.54%) was engaged in decoration business. No patients in Group 1 were teachers, 

factory workers, or tile fitting workers. 

In Group 2 (LAMA + LABA), 18 patients (72%) were farmers, 1 patient (4%) was a 

homemaker, 3 patients (12%) were teachers, 1 patient (4%) was an officer, 1 patient (4%) was 

a factory worker, and 1 patient (4%) was involved in tile fitting. No patients in Group 2 were 

construction workers, office workers, auto drivers, daily wage workers, dairy production 

workers, or decoration business workers. 

The association between occupation and treatment group was analyzed using the chi-square 

test, which showed a chi-square value of 16.91 with a p value of 0.020, indicating a statistically 

significant difference in occupational distribution between the two study groups. 

Table 6: Comparison of smoking history between study group  

 

Smoking History 

Study Group Total 

(N=90) 

 

Chi square P value Group 1 

(N=65) 

Group 2 

(N=25) 

Former Smoker 22 (33.85%) 17 (68%) 39 (43.33%) 

9.633 0.008 Non Smoker 39 (60%) 6 (24%) 45 (50%) 

Smoker 4 (6.15%) 2 (8%) 6 (6.67%) 

 

 

 

 



Graph 5: Comparison of smoking history between study group  

 

In the present study, out of the total 90 COPD patients, 45 patients (50%) were non-smokers, 

39 patients (43.33%) were former smokers, and 6 patients (6.67%) were current smokers. 

In Group 1 (LAMA + LABA + ICS), 39 patients (60%) were non-smokers, 22 patients 

(33.85%) were former smokers, and 4 patients (6.15%) were current smokers. In Group 2 

(LAMA + LABA), 17 patients (68%) were former smokers, 6 patients (24%) were non-

smokers, and 2 patients (8%) were current smokers. 

The association between smoking history and treatment group was assessed using the chi-

square test, which showed a chi-square value of 9.633 with a p value of 0.008, indicating a 

statistically significant difference in smoking history distribution between the two study 

groups. 

 

 

 

 

 

 



Table 7: Comparison of Median of Baseline Characteristics between study group  

Baseline Characteristics 

Study Group Median (IQR) 

P value Group 1 

(N=65) 

Group 2 

(N=25) 

Age (Years) 69 (13.5) 61 (6.5) 0.002 

Body mass index (Kg/m2) 24.9 (4.6) 30.4 (10.01) 0.068 

FEV1 (%) 54 (20) 47 (13.5) 0.025 

FEV1/FVC 0.5 (0.13) 0.64 (0.09) 0.022 

FEF25-75 40 (30) 36 (21) 0.116 

AEC in stable state 200 (250) 50 (100) <0.001 

MMRC 2 (0.5) 2 (1) 1 

CAT Score 12 (5) 12 (8) 0.453 

 

Graph 6: Baseline Age (years) Comparison Between Study Groups. 

 

 

 

 



Graph 7: Baseline FEV1 (%) Comparison Between Study Groups. 

 

 

Graph 8: Baseline FEV1/FVC Comparison Between Study Groups. 

 



 

 

Graph 9: Baseline ACE(cells/ μL) Comparison Between Study Groups. 

 

In the present study, the baseline characteristics of COPD patients were compared between 

Group 1 (LAMA + LABA + ICS) and Group 2 (LAMA + LABA) using median and 

interquartile range (IQR). 

The median age in Group 1 was 69 years (IQR 13.5), whereas in Group 2 it was 61 years (IQR 

6.5). This difference was statistically significant with a p value of 0.002. The median body 

mass index was 24.9 kg/m² (IQR 4.6) in Group 1 and 30.4 kg/m² (IQR 10.01) in Group 2, with 

no statistically significant difference observed (p = 0.068). 

The median baseline FEV1 was 54% (IQR 20) in Group 1 and 47% (IQR 13.5) in Group 2, 

and this difference was statistically significant (p = 0.025). The median FEV1/FVC ratio was 

0.5 (IQR 0.13) in Group 1 compared to 0.64 (IQR 0.09) in Group 2, showing a statistically 

significant difference between the two groups (p = 0.022). The median FEF 25–75 was 40 (IQR 

30) in Group 1 and 36 (IQR 21) in Group 2, with no statistically significant difference (p = 

0.116). 

The median absolute eosinophil count (AEC) in the stable state was 200 cells/µL (IQR 250) in 

Group 1 and 50 cells/µL (IQR 100) in Group 2, and this difference was statistically highly 

significant with a p value of <0.001. 



The median mMRC dyspnea score was 2 (IQR 0.5) in Group 1 and 2 (IQR 1) in Group 2, with 

no statistically significant difference (p = 1). Similarly, the median CAT score was 12 (IQR 5) 

in Group 1 and 12 (IQR 8) in Group 2, and the difference was not statistically significant (p = 

0.453). 

Table 8: Comparison of no of exacerbation in 1 year between study group (N=90) 

No Of 

Exacerbation In 1 

Year 

Study Group Total 

(N=90) 

 

Chi 

square 

P 

value 
Group 1 

(N=65) 

Group 2 

(N=25) 

0 13 (20%) 6 (24%) 19 (21.11%) 

4.769 0.312 

1 34 (52.31%) 14 (56%) 48 (53.33%) 

2 8 (12.31%) 5 (20%) 13 (14.44%) 

3 7 (10.77%) 0 (0%) 7 (7.78%) 

4 3 (4.62%) 0 (0%) 3 (3.33%) 

 

Graph10: Comparison of no of exacerbation in 1 year between study group 

 

In the present study, the number of exacerbations over one year was analyzed among 90 COPD 

patients across the two treatment groups. Overall, 19 patients (21.11%) experienced no 

exacerbations, 48 patients (53.33%) had one exacerbation, 13 patients (14.44%) had two 

exacerbations, 7 patients (7.78%) had three exacerbations, and 3 patients (3.33%) had four 

exacerbations in one year. 

In Group 1 (LAMA + LABA + ICS), 13 patients (20%) had no exacerbations, 34 patients 

(52.31%) had one exacerbation, 8 patients (12.31%) had two exacerbations, 7 patients 



(10.77%) had three exacerbations, and 3 patients (4.62%) had four exacerbations during the 

one-year follow-up. In Group 2 (LAMA + LABA), 6 patients (24%) had no exacerbations, 14 

patients (56%) had one exacerbation, and 5 patients (20%) had two exacerbations, while no 

patients in this group experienced three or four exacerbations. 

The association between the number of exacerbations in one year and treatment group was 

assessed using the chi-square test, which showed a chi-square value of 4.769 with a p value of 

0.312, indicating that there was no statistically significant difference in the distribution of 

exacerbations between the two study groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 9: Comparison of median time of onset of first exacerbation between study group 

(N=90) 

Parameter 

Study Group Median (IQR) 

P value Group 1 

(N=65) 

Group 2 

(N=25) 

Time of Onset of First Exacerbation 120 (150) 180 (165) 0.389 

 

Graph 11: Comparison of median time of onset of first exacerbation between study group 

 

 

In the present study, the time to onset of first exacerbation was compared between Group 1 

(LAMA + LABA + ICS) and Group 2 (LAMA + LABA). The median time to first exacerbation 

in Group 1 was 120 days with an interquartile range (IQR) of 150 days, whereas in Group 2 

the median time to first exacerbation was 180 days with an IQR of 165 days. The difference in 

time to onset of first exacerbation between the two groups was not statistically significant, with 

a p value of 0.389. 

 

 



Table 10: Comparison of AEC in stable state group between study group (N=90) 

AEC  in stable state 

Group 

Study Group 
Total 

(N=90) 

 

Chi square 
P 

value 
Group 1 

(N=65) 

Group 2 

(N=25) 

≤99 9 (13.85%) 17 (68%) 26 (28.89%) 

26.871 <0.001 100 to 299 27 (41.54%) 6 (24%) 33 (36.67%) 

≥300 29 (44.62%) 2 (8%) 31 (34.44%) 

 

Graph12: Comparison of AEC in stable state group between study group (N=90) 

 

In the present study, the absolute eosinophil count (AEC) in the stable state was categorized 

into three groups among the 90 COPD patients. Overall, 26 patients (28.89%) had an AEC of 

≤99 cells/µL, 33 patients (36.67%) had an AEC between 100 and 299 cells/µL, and 31 patients 

(34.44%) had an AEC ≥300 cells/µL. 

In Group 1 (LAMA + LABA + ICS), 9 patients (13.85%) had an AEC ≤99 cells/µL, 27 patients 

(41.54%) had an AEC between 100 and 299 cells/µL, and 29 patients (44.62%) had an AEC 

≥300 cells/µL. In Group 2 (LAMA + LABA), 17 patients (68%) had an AEC ≤99 cells/µL, 6 

patients (24%) had an AEC between 100 and 299 cells/µL, and 2 patients (8%) had an AEC 

≥300 cells/µL. 

The association between stable-state AEC categories and treatment groups was analyzed using 

the chi-square test, which showed a chi-square value of 26.871 with a p value of <0.001, 

indicating a statistically highly significant difference in the distribution of AEC between the 

two study groups. 



Table 11: Comparison of number of exacerbations between study group with respect to 

AEC Group (N=90) 

AEC Group 

Median (IQR) 

for number of exacerbations 

P value  Group 1  Group 2  
≤99 (N=26) 3 (1) 1 (1) <0.001 

100 to 299 (N=33) 1 (2) 1 (1.25) 0.454 

≥300 (N=31) 1 (0) - - 

 

Graph 13: Exacerbations by AEC <= 99 Cells/ μL 

 

Graph 14: Exacerbations by AEC 100-299 Cells/ μL 



 

 

Graph 15: Exacerbations by AEC >=300 Cells/ μL(Group 1) 

 



In the present study, the number of exacerbations was analyzed according to absolute 

eosinophil count (AEC) categories and compared between Group 1 (LAMA + LABA + ICS) 

and Group 2 (LAMA + LABA). 

Among patients with AEC ≤99 cells/µL (N = 26), the median number of exacerbations in Group 

1 was 3 with an interquartile range (IQR) of 1, whereas in Group 2 the median number of 

exacerbations was 1 with an IQR of 1. This difference was statistically significant with a p 

value of <0.001. 

In the AEC group of 100–299 cells/µL (N = 33), the median number of exacerbations in Group 

1 was 1 (IQR 2), while in Group 2 it was 1 (IQR 1.25). The difference between the two groups 

in this AEC category was not statistically significant, with a p value of 0.454. 

Among patients with AEC ≥300 cells/µL (N = 31), the median number of exacerbations in 

Group 1 was 1 with an IQR of 0. Data for Group 2 were not available in this AEC category, 

and hence statistical comparison could not be performed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 12: Comparison of time for first exacerbations between study group with respect to 

AEC Group (N=90) 

AEC Group 

Median (IQR) 

time for first exacerbations 

P value  
Group 1  Group 2  

≤99 (N=26) 30 (30) 150 (120) 0.032 

100 to 299 (N=33) 120 (180) 105 (210) 0.813 

≥300 (N=31) 180 (60) - - 

 

Graph 16: Time to First Exacerbation in ACE <=99 Cells/ μL 

 

 

 

 

 

 



Graph 17: Time to First Exacerbation in AEC 100-299 Cells/ μL 

 

 

 

Graph 18: Time to First Exacerbation in AEC >= 300 Cells/ μL 

 

 



In the present study, the time to first exacerbation was analyzed according to absolute 

eosinophil count (AEC) categories and compared between Group 1 (LAMA + LABA + ICS) 

and Group 2 (LAMA + LABA). 

Among patients with AEC ≤99 cells/µL (N = 26), the median time to first exacerbation in 

Group 1 was 30 days with an interquartile range (IQR) of 30 days, whereas in Group 2 the 

median time was 150 days with an IQR of 120 days. This difference was statistically 

significant, with a p value of 0.032. 

In the AEC category of 100–299 cells/µL (N = 33), the median time to first exacerbation in 

Group 1 was 120 days (IQR 180), while in Group 2 it was 105 days (IQR 210). The difference 

between the two groups in this AEC category was not statistically significant, with a p value of 

0.813. 

Among patients with AEC ≥300 cells/µL (N = 31), the median time to first exacerbation in 

Group 1 was 180 days with an IQR of 60 days. Data for Group 2 were not available in this 

AEC category, and therefore statistical comparison could not be performed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 13: Comparison of hospitalization between study group (N=90) 

 

Hospitalization 

Study Group  

 

Total 

(N=90) 

 

Chi square P value Group 1 

(N=65) 

Group 2 

(N=25) 

Yes 45 (69.23%) 15 (60%) 60 (66.67%) 
0.692 0.405 

No 20 (30.77%) 10 (40%) 30 (33.33%) 

 

Graph 19: Comparison of hospitalization between study group 

 

 

In the present study, hospitalization due to COPD exacerbations was assessed among 90 

patients. Overall, 60 patients (66.67%) required hospitalization, while 30 patients (33.33%) did 

not require hospitalization during the study period. 

In Group 1 (LAMA + LABA + ICS), 45 patients (69.23%) required hospitalization and 20 

patients (30.77%) did not require hospitalization. In Group 2 (LAMA + LABA), 15 patients 

(60%) required hospitalization, whereas 10 patients (40%) did not require hospitalization. 

The association between hospitalization status and treatment group was analyzed using the chi-

square test, which showed a chi-square value of 0.692 with a p value of 0.405, indicating that 

there was no statistically significant difference in hospitalization rates between the two study 

groups. 



Table 14: Comparison of median AEC at follow up between study group (N=90) 

AEC at follow up 

Study Group Median (IQR) 

P value  

Group 1 

(N=65) 

Group 2 

(N=25) 

At 3 months 200 (300) 50 (100) <0.001 

At 6 months 200 (200) 50 (100) <0.001 

 

Graph 20: Comparison of median AEC at 3Months follow up 

 

Graph 21: Comparison of median AEC at 6 Months follow up 

 



In the present study, absolute eosinophil count (AEC) at follow-up was compared between 

Group 1 (LAMA + LABA + ICS) and Group 2 (LAMA + LABA) at 3 months and 6 months. 

At 3 months, the median AEC in Group 1 was 200 cells/µL with an interquartile range (IQR) 

of 300, whereas in Group 2 the median AEC was 50 cells/µL with an IQR of 100. This 

difference was statistically highly significant, with a p value of <0.001. 

At 6 months, the median AEC in Group 1 remained 200 cells/µL (IQR 200), while in Group 2 

the median AEC was 50 cells/µL (IQR 100). The difference between the two groups at 6 months 

was also statistically highly significant, with a p value of <0.001. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 15: Comparison of Median of Follow-up parameters between study group (N=90) 

Follow-up parameters 

Study Group Median (IQR) 

P value Group 1 

(N=65) 

Group 2 

(N=25) 

FEV1 at 6 months 55.00 (24.00) 46.00 (19.50) 0.268 

FEV1/FVC at 6 months 0.55 (0.17) 0.61 (0.17) 0.070 

FEF25-75 at 6 months 45.00 (36.00) 41.00 (24.50) 0.206 

MMRC 3 months 2.00 (1.00) 2.00 (0.50) 0.032 

MMRC 6 months 2.00 (0.00) 2.00 (0.00) 0.658 

CAT score at 52 weeks 12.00 (5.00) 12.00 (6.00) 0.764 

 

In the present study, follow-up lung function and symptom parameters were compared between 

Group 1 (LAMA + LABA + ICS) and Group 2 (LAMA + LABA) using median and 

interquartile range (IQR). 

At 6 months, the median FEV1 in Group 1 was 55.00% (IQR 24.00), whereas in Group 2 it 

was 46.00% (IQR 19.50). This difference was not statistically significant, with a p value of 

0.268. The median FEV1/FVC ratio at 6 months was 0.55 (IQR 0.17) in Group 1 and 0.61 (IQR 

0.17) in Group 2, with no statistically significant difference observed between the two groups 

(p = 0.070). Similarly, the median FEF 25–75 at 6 months was 45.00 (IQR 36.00) in Group 1 

and 41.00 (IQR 24.50) in Group 2, and this difference was not statistically significant (p = 

0.206). 

With respect to dyspnea assessment, the median mMRC score at 3 months was 2.00 (IQR 1.00) 

in Group 1 and 2.00 (IQR 0.50) in Group 2. This difference was statistically significant, with a 

p value of 0.032. At 6 months, the median mMRC score was 2.00 (IQR 0.00) in both Group 1 

and Group 2, and the difference was not statistically significant (p = 0.658). 

The median CAT score at 52 weeks was 12.00 (IQR 5.00) in Group 1 and 12.00 (IQR 6.00) in 

Group 2, with no statistically significant difference observed between the two groups (p = 

0.764). 

 

 

 



Table 15a: Comparison of Median of Change of followed up parameters between study 

group (N=90) 

Parameter Median (IQR) P value 

Overall (N=90) 

 
Group 1 

(N=65) 

Group 2 

(N=25) 
 

Change FEV1 2.00 (6) -1.00 (6) 0.259 

Change FEV1/FVC 0.02 (0.08) 0.02 (0.06) 0.975 

Change FEF25-75 4.00 (11) 2.00 (4) 0.427 

Change AEC 3 months 0.00 (0) 0.00 (0) 0.301 

Change AEC 6 months 0.00 (0) 0.00 (0) 0.464 

Change MMRC 3 months 0.00 (1) 0.00 (1) 0.639 

Change MMRC 6 months 0.00 (1) 0.00 (1) 0.639 

Change CAT Score 0.00 (0) 0.00 (2) 0.208 

AEC Group =≤99 (N=26) 

 
Group 1 

(N=9) 

Group 2 

(N=17) 
 

Change FEV1 -3.00 (3) 0.00 (7) 0.036 

Change FEV1/FVC -0.04 (0.015) 0.02 (0.07) 0.044 

Change FEF25-75 -3.00 (3) 3.00 (11) 0.005 

Change AEC 3 months 0.00 (0) 0.00 (0) 0.667 

Change AEC 6 months 0.00 (20) 0.00 (0) 0.799 

Change MMRC 3 months 0.00 (0) 0.00 (1) 0.041 

Change MMRC 6 months 0.00 (0) 0.00 (1) 0.041 

Change CAT Score 0.00 (0) 0.00 (2) 0.117 

AEC Group = 100 to 299 (N=33) 

 
Group 1 

(N=27) 

Group 2 

(N=6) 
 

Change FEV1 2.00 (6) -2.00 (3) 0.084 

Change FEV1/FVC 0.02 (0.06) 0.00 (0.06) 0.778 

Change FEF25-75 3.00 (10) 0.50 (3) 0.335 

Change AEC 3 months 0.00 (0) 0.00 (45) 0.24 

Change AEC 6 months 0.00 (0) 0.00 (25) 0.738 

Change MMRC 3 months 0.00 (1) 0.00 (0) 0.869 

Change MMRC 6 months 0.00 (1) 0.00 (0) 0.869 

Change CAT Score 0.00 (0) 0.00 (3) 0.576 

AEC Group = ≥300 (N=31) 

 
Group 1 

(N=29) 

Group 2 

(N=2) 
 

Change FEV1 2.00 (4) 3.00 (0) 0.742 

Change FEV1/FVC 0.02 (0.07) 0.04 (0) 0.290 



Change FEF25-75 7.00 (4) 0.00 (0) 0.063 

Change AEC 3 months 0.00 (0) 0.00 (0) 0.581 

Change AEC 6 months 0.00 (100) 0.00 (0) 0.712 

Change MMRC 3 months 0.00 (1) 0.00 (0) 0.253 

Change MMRC 6 months 0.00 (1) 0.00 (0) 0.253 

Change CAT Score 0.00 (0) 0.00 (0) 0.925 

 

A median change of zero reflects stability in the measured parameter, indicating that ≥50% of 

participants had no measurable change from baseline during follow-up. 

In the present study, changes in lung function parameters, absolute eosinophil count (AEC), 

dyspnea scores, and CAT scores were compared between Group 1 (LAMA + LABA + ICS) 

and Group 2 (LAMA + LABA) overall and further stratified according to baseline AEC 

categories. 

Overall study population (N = 90): 

In the overall population, the median change in FEV1 was 2.00 (IQR 6) in Group 1 and −1.00 

(IQR 6) in Group 2, with no statistically significant difference between the groups (p = 0.259). 

The median change in FEV1/FVC was 0.02 (IQR 0.08) in Group 1 and 0.02 (IQR 0.06) in 

Group 2 (p = 0.975). The median change in FEF 25–75 was 4.00 (IQR 11) in Group 1 and 2.00 

(IQR 4) in Group 2 (p = 0.427). 

The median change in AEC at 3 months was 0.00 (IQR 0) in both groups (p = 0.301), and the 

median change in AEC at 6 months was also 0.00 (IQR 0) in both groups (p = 0.464). The 

median change in mMRC score at 3 months was 0.00 (IQR 1) in both Group 1 and Group 2 (p 

= 0.639), and a similar finding was observed at 6 months (p = 0.639). The median change in 

CAT score was 0.00 (IQR 0) in Group 1 and 0.00 (IQR 2) in Group 2, with no statistically 

significant difference (p = 0.208). 

AEC ≤99 cells/µL (N = 26): 

Among patients with AEC ≤99 cells/µL, the median change in FEV1 in Group 1 was −3.00 

(IQR 3), whereas in Group 2 it was 0.00 (IQR 7), and this difference was statistically significant 

(p = 0.036). The median change in FEV1/FVC was −0.04 (IQR 0.015) in Group 1 and 0.02 

(IQR 0.07) in Group 2, showing a statistically significant difference (p = 0.044). The median 

change in FEF 25–75 was −3.00 (IQR 3) in Group 1 and 3.00 (IQR 11) in Group 2, which was 

also statistically significant (p = 0.005). 



The median change in AEC at 3 months was 0.00 (IQR 0) in both groups (p = 0.667), and at 6 

months it was 0.00 (IQR 20) in Group 1 and 0.00 (IQR 0) in Group 2 (p = 0.799). The median 

change in mMRC score at 3 months was 0.00 (IQR 0) in Group 1 and 0.00 (IQR 1) in Group 

2, with a statistically significant difference (p = 0.041). A similar statistically significant 

difference was observed for change in mMRC score at 6 months (p = 0.041). The median 

change in CAT score was 0.00 (IQR 0) in Group 1 and 0.00 (IQR 2) in Group 2, with no 

statistically significant difference (p = 0.117). 

AEC 100–299 cells/µL (N = 33): 

In patients with AEC between 100 and 299 cells/µL, the median change in FEV1 was 2.00 

(IQR 6) in Group 1 and −2.00 (IQR 3) in Group 2, with no statistically significant difference 

(p = 0.084). The median change in FEV1/FVC was 0.02 (IQR 0.06) in Group 1 and 0.00 (IQR 

0.06) in Group 2 (p = 0.778). The median change in FEF 25–75 was 3.00 (IQR 10) in Group 1 

and 0.50 (IQR 3) in Group 2, with no statistically significant difference (p = 0.335). 

The median change in AEC at 3 months was 0.00 (IQR 0) in Group 1 and 0.00 (IQR 45) in 

Group 2 (p = 0.24), and at 6 months it was 0.00 (IQR 0) in Group 1 and 0.00 (IQR 25) in Group 

2 (p = 0.738). The median change in mMRC score at both 3 months and 6 months was 0.00 in 

both groups, with no statistically significant differences (p = 0.869 for both). The median 

change in CAT score was 0.00 (IQR 0) in Group 1 and 0.00 (IQR 3) in Group 2, with no 

statistically significant difference (p = 0.576). 

AEC ≥300 cells/µL (N = 31): 

Among patients with AEC ≥300 cells/µL, the median change in FEV1 was 2.00 (IQR 4) in 

Group 1 and 3.00 (IQR 0) in Group 2, with no statistically significant difference (p = 0.742). 

The median change in FEV1/FVC was 0.02 (IQR 0.07) in Group 1 and 0.04 (IQR 0) in Group 

2 (p = 0.290). The median change in FEF 25–75 was 7.00 (IQR 4) in Group 1 and 0.00 (IQR 

0) in Group 2, with no statistically significant difference (p = 0.063). 

The median change in AEC at 3 months was 0.00 (IQR 0) in both groups (p = 0.581), and at 6 

months it was 0.00 (IQR 100) in Group 1 and 0.00 (IQR 0) in Group 2 (p = 0.712). The median 

change in mMRC score at both 3 months and 6 months was 0.00 in both groups, with no 

statistically significant differences (p = 0.253 for both). The median change in CAT score was 

0.00 (IQR 0) in both Group 1 and Group 2, with no statistically significant difference (p = 

0.925). 



Table 15b: Comparison of mean of Change of followed up parameters between study 

group (N=90) 

Parameter Mean ± SD P value 

Overall (N=90) 

 
Group 1 

(N=65) 

Group 2 

(N=25) 
 

Change FEV1 1.34 ± 4.43 1.04 ± 5.74 0.793 

Change FEV1/FVC 0 ± 0.04 0 ± 0.04 0.939 

Change FEF25-75 3.42 ± 6.29 4.16 ± 9.17 0.661 

Change AEC 3 months -0.62 ± 45.92 14.4 ± 38.52 0.151 

Change AEC 6 months -0.31 ± 79.67 10 ± 43.3 0.542 

Change MMRC 3 months -0.26 ± 0.54 -0.32 ± 0.56 0.649 

Change MMRC 6 months -0.26 ± 0.54 -0.32 ± 0.56 0.649 

Change CAT Score -0.05 ± 1.27 0.32 ± 1.25 0.221 

AEC Group =≤99 (N=26) 

 
Group 1 

(N=9) 

Group 2 

(N=17) 
 

Change FEV1 -2.89 ± 2.71 1.65 ± 6.7 0.065 

Change FEV1/FVC -0.03 ± 0.02 0 ± 0.04 0.057 

Change FEF25-75 -1.89 ± 2.2 6.06 ± 10.56 0.037 

Change AEC 3 months 11.11 ± 33.33 17.65 ± 39.3 0.676 

Change AEC 6 months 2.22 ± 40.55 8.82 ± 47.55 0.727 

Change MMRC 3 months 0 ± 0 -0.41 ± 0.62 0.059 

Change MMRC 6 months 0 ± 0 -0.41 ± 0.62 0.059 

Change CAT Score 0 ± 0 0.59 ± 1.18 0.150 

AEC Group = 100 to 299 (N=33) 

 
Group 1 

(N=27) 

Group 2 

(N=6) 
 

Change FEV1 1.59 ± 4.97 -1.33 ± 2.25 0.172 

Change FEV1/FVC 0.01 ± 0.04 0.01 ± 0.03 0.893 

Change FEF25-75 2.11 ± 5.33 0.17 ± 2.93 0.397 

Change AEC 3 months 13.33 ± 43.94 10 ± 45.17 0.868 

Change AEC 6 months 5.93 ± 76.47 16.67 ± 40.82 0.743 

Change MMRC 3 months -0.19 ± 0.62 -0.17 ± 0.41 0.945 

Change MMRC 6 months -0.19 ± 0.62 -0.17 ± 0.41 0.945 

Change CAT Score -0.11 ± 0.97 -0.33 ± 1.51 0.651 

AEC Group = ≥300 (N=31) 

 
Group 1 

(N=29) 

Group 2 

(N=2) 
 



Change FEV1 2.41 ± 3.57 3 ± 0 0.821 

Change FEV1/FVC 0.01 ± 0.04 0.04 ± 0 0.295 

Change FEF25-75 6.28 ± 6.59 0 ± 0 0.195 

Change AEC 3 months -17.24 ± 46.82 0 ± 0 0.612 

Change AEC 6 months -6.9 ± 92.32 0 ± 0 0.918 

Change MMRC 3 months -0.41 ± 0.5 0 ± 0 0.260 

Change MMRC 6 months -0.41 ± 0.5 0 ± 0 0.260 

Change CAT Score 0 ± 1.67 0 ± 0 1.000 

 

Although the mean change is approximately zero, the observed variability indicates that 

individual participants experienced both improvement and deterioration, resulting in no net 

average change.  

In the present study, the mean change in lung function parameters, absolute eosinophil count 

(AEC), dyspnea scores, and CAT scores was compared between Group 1 (LAMA + LABA + 

ICS) and Group 2 (LAMA + LABA), both overall and stratified according to baseline AEC 

categories. 

Overall study population (N = 90): In the overall population, the mean change in FEV1 was 

1.34 ± 4.43 in Group 1 and 1.04 ± 5.74 in Group 2, with no statistically significant difference 

between the two groups (p = 0.793). The mean change in FEV1/FVC was 0 ± 0.04 in both 

groups (p = 0.939). The mean change in FEF 25–75 was 3.42 ± 6.29 in Group 1 and 4.16 ± 

9.17 in Group 2, with no statistically significant difference (p = 0.661). 

The mean change in AEC at 3 months was −0.62 ± 45.92 in Group 1 and 14.4 ± 38.52 in Group 

2 (p = 0.151), while at 6 months it was −0.31 ± 79.67 in Group 1 and 10 ± 43.3 in Group 2 (p 

= 0.542). The mean change in mMRC score at both 3 months and 6 months was −0.26 ± 0.54 

in Group 1 and −0.32 ± 0.56 in Group 2, with no statistically significant difference (p = 0.649 

for both). The mean change in CAT score was −0.05 ± 1.27 in Group 1 and 0.32 ± 1.25 in 

Group 2, and this difference was not statistically significant (p = 0.221). 

AEC ≤99 cells/µL (N = 26): Among patients with baseline AEC ≤99 cells/µL, the mean change 

in FEV1 was −2.89 ± 2.71 in Group 1 and 1.65 ± 6.7 in Group 2, with no statistically significant 

difference (p = 0.065). The mean change in FEV1/FVC was −0.03 ± 0.02 in Group 1 and 0 ± 

0.04 in Group 2 (p = 0.057). The mean change in FEF 25–75 was −1.89 ± 2.2 in Group 1 and 

6.06 ± 10.56 in Group 2, and this difference was statistically significant (p = 0.037). 



The mean change in AEC at 3 months was 11.11 ± 33.33 in Group 1 and 17.65 ± 39.3 in Group 

2 (p = 0.676), while at 6 months it was 2.22 ± 40.55 in Group 1 and 8.82 ± 47.55 in Group 2 

(p = 0.727). The mean change in mMRC score at both 3 months and 6 months was 0 ± 0 in 

Group 1 and −0.41 ± 0.62 in Group 2, with no statistically significant difference (p = 0.059 for 

both). The mean change in CAT score was 0 ± 0 in Group 1 and 0.59 ± 1.18 in Group 2, with 

no statistically significant difference (p = 0.150). 

AEC 100–299 cells/µL (N = 33): In patients with baseline AEC between 100 and 299 cells/µL, 

the mean change in FEV1 was 1.59 ± 4.97 in Group 1 and −1.33 ± 2.25 in Group 2 (p = 0.172). 

The mean change in FEV1/FVC was 0.01 ± 0.04 in Group 1 and 0.01 ± 0.03 in Group 2 (p = 

0.893). The mean change in FEF 25–75 was 2.11 ± 5.33 in Group 1 and 0.17 ± 2.93 in Group 

2, with no statistically significant difference (p = 0.397). 

The mean change in AEC at 3 months was 13.33 ± 43.94 in Group 1 and 10 ± 45.17 in Group 

2 (p = 0.868), while at 6 months it was 5.93 ± 76.47 in Group 1 and 16.67 ± 40.82 in Group 2 

(p = 0.743). The mean change in mMRC score at both 3 months and 6 months was −0.19 ± 

0.62 in Group 1 and −0.17 ± 0.41 in Group 2, with no statistically significant difference (p = 

0.945 for both). The mean change in CAT score was −0.11 ± 0.97 in Group 1 and −0.33 ± 1.51 

in Group 2, with no statistically significant difference (p = 0.651). 

AEC ≥300 cells/µL (N = 31): Among patients with baseline AEC ≥300 cells/µL, the mean 

change in FEV1 was 2.41 ± 3.57 in Group 1 and 3 ± 0 in Group 2 (p = 0.821). The mean change 

in FEV1/FVC was 0.01 ± 0.04 in Group 1 and 0.04 ± 0 in Group 2 (p = 0.295). The mean 

change in FEF 25–75 was 6.28 ± 6.59 in Group 1 and 0 ± 0 in Group 2, with no statistically 

significant difference (p = 0.195). 

The mean change in AEC at 3 months was −17.24 ± 46.82 in Group 1 and 0 ± 0 in Group 2 (p 

= 0.612), while at 6 months it was −6.9 ± 92.32 in Group 1 and 0 ± 0 in Group 2 (p = 0.918). 

The mean change in mMRC score at both 3 months and 6 months was −0.41 ± 0.5 in Group 1 

and 0 ± 0 in Group 2, with no statistically significant difference (p = 0.260 for both). The mean 

change in CAT score was 0 ± 1.67 in Group 1 and 0 ± 0 in Group 2, with no statistically 

significant difference (p = 1.000). 

 

 

 



Table 16: Comparison of fev1 severity between study group (N=90) 

FEV1 

severity 

Study Group 
Chi square P value 

Group 1 (N=65) Group 2 (N=25) 

Mild 3 (4.62%) 0 (0%) 

5.36 0.147 
Moderate 39 (60%) 11 (44%) 

Severe 21 (32.31%) 14 (56%) 

Very Severe 2 (3.08%) 0 (0%) 

 

Graph 22: Comparison of fev1 severity between study group (N=90) 

 

In the present study, the severity of airflow limitation based on FEV1 was assessed among 

COPD patients in the two treatment groups. 

In Group 1 (LAMA + LABA + ICS), 3 patients (4.62%) had mild disease, 39 patients (60%) 

had moderate disease, 21 patients (32.31%) had severe disease, and 2 patients (3.08%) had 

very severe disease. 

In Group 2 (LAMA + LABA), no patients had mild or very severe disease, while 11 patients 

(44%) had moderate disease and 14 patients (56%) had severe disease. 

The association between FEV1 severity and treatment group was analyzed using the chi-square 

test, which showed a chi-square value of 5.36 with a p value of 0.147, indicating that there was 

no statistically significant difference in the distribution of FEV1 severity between the two study 

groups. 
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DISCUSSION 

Distribution of treatment groups (ICS vs non-ICS) 

In the present study, a larger proportion of COPD patients (72.22%) were treated with 

ICS-based triple therapy (LAMA+LABA+ICS) compared to dual bronchodilator therapy 

(LAMA+LABA) (27.78%). This reflects real-world prescribing patterns in hospital settings, 

where clinicians often escalate to ICS-containing regimens in patients perceived to have higher 

exacerbation risk, greater disease severity, or features suggestive of eosinophilic inflammation. 

Comparative evidence from multiple studies supports this selective use of ICS. Suissa et al. 

(2018) demonstrated that the effectiveness of LABA–ICS compared with LAMA as initial 

therapy was significantly greater in patients with higher blood eosinophil counts, suggesting 

that clinicians preferentially prescribe ICS to patients likely to benefit (11). Similarly, Pascoe 

et al. (2015) showed that the addition of inhaled fluticasone furoate to LABA resulted in a 

greater reduction in exacerbations as baseline blood eosinophil levels increased, reinforcing 

biomarker-driven escalation to triple therapy (12). 

Observational data from Vestbo et al. (2019) reported that ICS use in real-world COPD 

populations was more common among patients with frequent exacerbations and elevated 

eosinophil counts, which mirrors the high prevalence of triple therapy observed in the present 

study (15). In the ECLIPSE cohort analysis, Singh et al. (2014) identified a substantial 

subgroup of COPD patients with eosinophilic inflammation, providing a biological rationale 

for the widespread use of ICS-containing regimens in clinical practice (8). Systematic reviews 

and meta-analyses further support this treatment distribution. Cheng (2018) and Harries et al. 

(2020) concluded that blood eosinophil count is a reliable biomarker for predicting ICS 

responsiveness in COPD, particularly for exacerbation prevention (13,14). Additionally, Singh 

(2020) emphasized that blood eosinophil–guided ICS therapy helps identify patients most 

likely to derive benefit, avoiding unnecessary exposure in others (16). 

Comparison of gender distribution between study groups 

In the present study, males constituted the majority of the COPD population (71.11%), 

with a significantly higher proportion of males in Group 2 (LAMA+LABA) compared to Group 

1 (LAMA+LABA+ICS) (88% vs 64.62%). Females were relatively more represented in the 

ICS-based triple therapy group (35.38% vs 12%). This difference in gender distribution 

between the two treatment groups was statistically significant . 



Singh et al. (2014), in the ECLIPSE cohort, reported a male predominance in COPD 

populations but also noted heterogeneity in inflammatory phenotypes, with eosinophilic 

inflammation observed across both genders (8). This supports the observation in the present 

study that females were more frequently placed on ICS-containing regimens, potentially 

reflecting phenotype-driven rather than gender-driven decisions. 

Studies focusing on eosinophilic COPD have shown that inflammatory characteristics, rather 

than sex alone, guide ICS responsiveness. Bafadhel et al. (2011) identified biologic clusters in 

COPD exacerbations and demonstrated that eosinophilic inflammation predictive of 

corticosteroid response was not confined to male patients (3). Similarly, Bafadhel et al. (2012) 

showed that blood eosinophil–guided corticosteroid therapy was effective irrespective of 

gender, which aligns with the higher proportion of females receiving ICS in the present study 

(4). 

Observational evidence by Vestbo et al. (2019) indicated that ICS use was more strongly 

associated with exacerbation history and eosinophil levels than with demographic variables 

such as sex (15). Additionally, Singh (2020) emphasized that blood eosinophil count is a 

treatment-response biomarker independent of gender, reinforcing that the significant gender 

difference observed in treatment groups likely reflects underlying disease characteristics rather 

than prescribing bias (16). 

Comparison of age group distribution between study groups 

In the present study, COPD patients were predominantly older adults, with a significant 

difference in age distribution between the two treatment groups (χ² = 16.91, p = 0.020). Patients 

receiving ICS-based triple therapy (Group 1) were largely concentrated in the older age groups, 

particularly 61–70 years (32.31%) and 71–80 years (40%), whereas patients in the non-ICS 

group (Group 2) were more frequently represented in the 51–60 years (36%) and 61–70 years 

(60%) age categories. This indicates that older patients were more likely to receive ICS-

containing regimens in routine hospital practice. 

This age-related treatment distribution is consistent with comparative evidence showing that 

increasing age in COPD is associated with greater disease severity, higher exacerbation risk, 

and inflammatory heterogeneity. MacIntyre and Huang (2008) highlighted that advancing age 

in COPD is linked with increased frequency and severity of acute exacerbations, often 

necessitating escalation of maintenance therapy, including corticosteroids (1). This supports 

the higher proportion of elderly patients on triple therapy in the present study. Phenotype-based 



studies further strengthen this observation. Singh et al. (2014), from the ECLIPSE cohort, 

demonstrated that older COPD patients more frequently exhibit persistent eosinophilic 

inflammation and exacerbation-prone disease, characteristics that favor ICS use (8). Similarly, 

Hastie et al. (2017) reported that both sputum and blood eosinophil concentrations key 

determinants of ICS responsiveness were associated with more severe disease and were 

commonly observed in older COPD populations (17). 

Randomized and observational comparisons also indicate that older patients derive differential 

benefit from ICS when eosinophilic inflammation is present”. Pascoe et al. (2015) showed that 

patients with higher eosinophil counts experienced greater exacerbation reduction with ICS, 

and older age groups were well represented among these responders (12). Real-world data from 

Vestbo et al. (2019) further demonstrated that ICS use increased with age and exacerbation 

history, reflecting clinician preference to intensify therapy in elderly patients at higher risk (15). 

Additionally, biomarker-focused reviews by Singh (2020) and meta-analytical evidence 

summarized by Harries et al. (2020) emphasized that treatment decisions in COPD should 

prioritize eosinophil burden and exacerbation risk rather than age alone; however, these disease 

characteristics tend to accumulate with advancing age (14,16).  

Comparison of occupation distribution between study groups 

In the present study, occupation showed a statistically significant association with 

treatment group allocation (χ² = 16.91, p = 0.020). Farming was the predominant occupation 

in both groups, accounting for 71.11% of the total study population, with a similar proportion 

in the ICS group (70.77%) and non-ICS group (72%). However, non-farming occupations such 

as homemakers, teachers, factory workers, and tile fitters showed uneven distribution, with 

homemakers being more common in the ICS group and teachers and industrial workers more 

frequently represented in the non-ICS group. This suggests that occupational exposure and 

lifestyle factors may have influenced disease characteristics and subsequent treatment 

selection. Saetta et al. (1994) demonstrated that patients with chronic bronchitis and repeated 

environmental or occupational exposure showed greater airway inflammation, including 

eosinophilia during exacerbations, supporting the rationale for ICS use in such populations (5). 

Similarly, MacIntyre and Huang (2008) highlighted that patients with sustained exposure to 

biomass, dust, and agricultural irritants experience more frequent and severe exacerbations, 

often requiring escalation to corticosteroid-based therapy (1). 



Agricultural and biomass exposure has been linked to inflammatory COPD phenotypes. Singh 

et al. (2014) reported that COPD patients with non-smoking exposures, including farming, still 

demonstrated eosinophilic inflammation in a significant subset, reinforcing the biological basis 

for ICS use beyond smoking-related disease (8). Hastie et al. (2017) further showed that 

eosinophilic inflammation and disease severity were present across diverse exposure 

backgrounds, including occupational groups, and were associated with worse lung function and 

symptoms (17). 

Real-world treatment pattern analyses by Vestbo et al. (2019) observed that patients with higher 

symptom burden and exacerbation risk often related to long-term occupational exposure were 

more likely to receive ICS-containing regimens (15). Additionally, Singh (2020) emphasized 

that occupational exposure contributes to COPD heterogeneity and that ICS responsiveness is 

determined by underlying inflammation rather than exposure type alone (16). Thus, the 

predominance of farmers in both groups reflects the regional occupational profile, while the 

greater representation of non-farming, less-exposed occupations in the non-ICS group may 

indicate comparatively milder or less inflammatory disease.  

Comparison of smoking history between study groups 

In the present study, smoking history differed significantly between the two treatment 

groups (χ² = 9.633, p = 0.008). “Non-smokers predominated in the ICS-based triple therapy 

group (60%), whereas former smokers were more common in the non-ICS dual bronchodilator 

group (68%). Current smokers constituted a small proportion in both groups. This distribution 

suggests that ICS use was more frequent among non-smokers, indicating that factors beyond 

active smoking such as inflammatory phenotype likely influenced treatment decisions. Singh 

et al. (2014), in the ECLIPSE cohort, demonstrated that eosinophilic inflammation was present 

across smoking categories, including never-smokers and former smokers, supporting the 

observation that non-smokers in the present study were frequently placed on ICS-based therapy 

(8). Similarly, Hastie et al. (2017) reported that blood eosinophil concentrations correlated with 

disease severity independent of smoking status, reinforcing phenotype-driven rather than 

exposure-driven treatment allocation (17). 

Studies focusing on exacerbation biology further support this finding. Bafadhel et al. (2011) 

identified eosinophilic exacerbation clusters in COPD that were not exclusive to current 

smokers, while Bafadhel et al. (2012) showed that blood eosinophil–guided corticosteroid 



therapy was effective regardless of smoking history (3,4). This aligns with the higher 

proportion of non-smokers receiving ICS in the present cohort. 

Observational data from Vestbo et al. (2019) indicated that ICS use was more closely associated 

with exacerbation frequency and eosinophil levels than with smoking status alone (15). 

Additionally, Cheng (2018) and Harries et al. (2020), through systematic reviews and meta-

analyses, confirmed that blood eosinophils are a robust predictor of ICS benefit across diverse 

COPD populations, including never-smokers (13,14). Singh (2020) emphasized that smoking 

history should not be used as the sole determinant for ICS therapy, as eosinophil-guided 

treatment better identifies responders (16).  

Comparison of baseline characteristics between study groups 

In the present study, several baseline characteristics differed significantly between 

patients receiving ICS-based triple therapy (Group 1) and those on dual bronchodilator therapy 

(Group 2), indicating that treatment allocation was not random but influenced by underlying 

disease profile. Patients in Group 1 were significantly older than those in Group 2 (median age 

69 vs 61 years; p = 0.002), consistent with the concept that advancing age is associated with 

greater disease burden and need for treatment escalation. Similar age-related differences have 

been reported in comparative cohorts such as Singh et al. (2014) and Vestbo et al. (2019), where 

older patients more frequently belonged to exacerbation-prone or ICS-treated groups (8,15). 

Baseline lung function was significantly worse in Group 1, with lower FEV1 (54% vs 47%; p 

= 0.025) and lower FEV1/FVC ratio (0.5 vs 0.64; p = 0.022), indicating more severe airflow 

limitation. This aligns with findings from MacIntyre and Huang (2008), who reported that 

patients with more severe obstruction are at higher risk of exacerbations and often require 

intensified therapy (1). Similarly, Hastie et al. (2017) demonstrated that greater airflow 

limitation is associated with inflammatory heterogeneity, including eosinophilic inflammation 

(17). 

The most striking difference was observed in baseline absolute eosinophil count (AEC), which 

was significantly higher in Group 1 (200 vs 50 cells/µL; p < 0.001). This finding is strongly 

supported by multiple comparative studies. Pascoe et al. (2015), Suissa et al. (2018), and 

Harries et al. (2020) consistently demonstrated that higher baseline eosinophils predict greater 

benefit from ICS therapy (11,12,14). Real-world observations by Vestbo et al. (2019) further 

showed preferential ICS use in patients with elevated eosinophil counts (15). 



In contrast, BMI, FEF25–75, mMRC, and CAT score did not differ significantly between 

groups, suggesting that symptom burden alone did not drive treatment selection. This is 

consistent with conclusions by Singh (2020) and Cheng (2018), who emphasized that 

biomarkers rather than symptoms alone are key determinants of ICS responsiveness (13,16). 

Comparison of number of exacerbations in one year between study groups 

In the present study, the annual exacerbation frequency did not differ significantly 

between patients receiving ICS-based triple therapy (Group 1) and those on dual bronchodilator 

therapy (Group 2) (χ² = 4.769, p = 0.312). The majority of patients in both groups experienced 

one exacerbation per year (52.31% in Group 1 vs 56% in Group 2), while a smaller proportion 

had no exacerbations or multiple exacerbations. Although numerically more patients in Group 

1 experienced ≥3 exacerbations, this difference did not reach statistical significance. 

These findings are important when interpreted in the context of eosinophil-guided ICS 

responsiveness. Several comparative studies have shown that the benefit of ICS on 

exacerbation reduction is not uniform across all COPD patients. Pascoe et al. (2015) 

demonstrated that ICS reduces exacerbations primarily in patients with higher baseline blood 

eosinophil counts, while patients with low eosinophils derive minimal benefit helping explain 

why overall exacerbation rates may appear similar when analyzed without eosinophil 

stratification, as seen in the present table (12). 

Similarly, Suissa et al. (2018) reported that LABA–ICS therapy did not significantly reduce 

exacerbations compared to bronchodilator-based therapy in patients with low eosinophil 

counts, reinforcing that aggregate exacerbation comparisons may mask subgroup-specific 

benefits (11). This aligns with the present study, where overall exacerbation frequency was 

comparable between treatment groups. 

Biologic phenotyping studies further support this interpretation. Bafadhel et al. (2011) 

identified distinct exacerbation clusters, showing that only eosinophilic exacerbations respond 

well to corticosteroids (3). Bafadhel et al. (2012) confirmed that corticosteroid benefit during 

exacerbations is confined to eosinophil-high patients, suggesting that ICS may not reduce total 

exacerbation counts when eosinophil-low patients are included (4). 

Observational cohorts by Vestbo et al. (2019) and Singh et al. (2014) also reported that 

exacerbation reduction with ICS is variable and closely linked to eosinophilic phenotype rather 

than treatment category alone (8,15). Meta-analyses by Cheng (2018) and Harries et al. (2020) 



similarly concluded that ICS-related exacerbation reduction is significant only beyond specific 

eosinophil thresholds (13,14). 

Comparison of baseline absolute eosinophil count (AEC) between study groups 

In the present study, baseline absolute eosinophil count (AEC) in the stable state 

differed markedly between treatment groups, with a highly statistically significant association 

between eosinophil category and therapy allocation (χ² = 26.871, p < 0.001). Patients receiving 

ICS-based triple therapy (Group 1) had a substantially higher proportion of AEC ≥300 cells/µL 

(44.62%) and AEC 100–299 cells/µL (41.54%), whereas the non-ICS group (Group 2) was 

predominantly composed of patients with AEC ≤99 cells/µL (68%). This clearly demonstrates 

that blood eosinophil level strongly influenced treatment selection in routine clinical practice. 

Singh et al. (2014), from the ECLIPSE cohort, demonstrated that a significant subset of COPD 

patients exhibit persistent eosinophilic inflammation and that these patients are clinically 

distinct, often experiencing more frequent exacerbations and receiving ICS-containing 

regimens (8). Similarly, Pascoe et al. (2015) showed that patients with higher baseline blood 

eosinophil counts derived progressively greater exacerbation reduction from ICS therapy, 

providing a direct rationale for the preferential allocation of ICS to eosinophil-high patients 

observed in the present study (12). 

Population-based comparative data by Suissa et al. (2018) further confirmed that LABA–ICS 

therapy was superior to bronchodilator-only therapy predominantly in patients with elevated 

blood eosinophils, while those with low eosinophil counts did not benefit and were 

appropriately managed without ICS (11). This mirrors the current study, where low-AEC 

patients were largely clustered in the non-ICS group. 

Biologic and mechanistic studies also reinforce these findings. Bafadhel et al. (2011) identified 

eosinophilic COPD exacerbation clusters that respond favorably to corticosteroids, while 

Bafadhel et al. (2012) demonstrated that blood eosinophil–guided corticosteroid therapy 

improved outcomes only in eosinophilic patients (3,4). Observational analyses by Vestbo et al. 

(2019) similarly reported higher ICS use among patients with elevated eosinophil counts in 

real-world COPD populations (15). 

Systematic reviews and meta-analyses by Cheng (2018) and Harries et al. (2020) conclusively 

established blood eosinophil count as a reliable biomarker for predicting ICS responsiveness 

in COPD (13,14). Singh (2020) further emphasized that eosinophils should guide ICS 

prescription to maximize benefit and minimize harm (16). 



Baseline AEC group and median number of exacerbations (Group 1 vs Group 2) 

In the present study, stratification of patients by baseline stable-state absolute 

eosinophil count (AEC) revealed a clear differential pattern in exacerbation burden between 

treatment groups. Among patients with AEC ≤99 cells/µL, the median number of exacerbations 

was significantly higher in the ICS group (Group 1: 3 [IQR 1]) compared with the non-ICS 

group (Group 2: 1 [IQR 1]), with a highly significant difference (p < 0.001). In contrast, among 

patients with AEC 100–299 cells/µL, the median number of exacerbations was similar in both 

groups (median 1 in each; p = 0.454). In the AEC ≥300 cells/µL category, only Group 1 had 

sufficient representation, with a low median exacerbation frequency, precluding meaningful 

between-group comparison. Bafadhel et al. (2011) identified distinct biological clusters of 

COPD exacerbations, showing that non-eosinophilic exacerbations respond poorly to 

corticosteroids (3). Subsequently, Bafadhel et al. (2012) demonstrated that corticosteroid 

therapy during exacerbations was effective primarily in patients with elevated blood eosinophil 

counts, while patients with low eosinophil levels derived minimal benefit (4). 

Further comparative evidence supports this phenotype-specific response. Siva et al. (2007) 

showed that eosinophilic airway inflammation was associated with exacerbation patterns and 

treatment responsiveness, while Saetta et al. (1994) demonstrated the presence of eosinophilic 

inflammation during exacerbations in selected COPD patients (5,6). Population-based analyses 

by Singh et al. (2014) confirmed that eosinophilic COPD represents a distinct subgroup with 

different clinical behavior (8). 

Systematic reviews and meta-analyses by Cheng (2018) and Harries et al. (2020) consistently 

concluded that reduction in exacerbation frequency with ICS is evident mainly above specific 

eosinophil thresholds, explaining why no benefit and even higher exacerbation burden may be 

observed in eosinophil-low patients receiving ICS, as seen in the present study (13,14). 

Baseline AEC group and median time to first exacerbation (Group 1 vs Group 2) 

In the present study, stratification by baseline stable-state absolute eosinophil count 

(AEC) demonstrated a significant difference in time to first exacerbation, particularly in the 

low-eosinophil subgroup. Among patients with AEC ≤99 cells/µL, those receiving ICS-based 

therapy (Group 1) experienced a significantly shorter time to first exacerbation (median 30 

days, IQR 30) compared with patients in the non-ICS group (Group 2) (median 150 days, IQR 

120), with a statistically significant difference (p = 0.032). In contrast, in the AEC 100–299 

cells/µL group, the time to first exacerbation was similar between groups (120 vs 105 days; p 



= 0.813). In the AEC ≥300 cells/µL group, only Group 1 had sufficient representation, showing 

a longer median time to first exacerbation (180 days), precluding intergroup comparison. 

Bafadhel et al. (2011) demonstrated that eosinophilic and non-eosinophilic exacerbations 

represent biologically distinct clusters, with corticosteroids being less effective in non-

eosinophilic disease (3). Building on this, Bafadhel et al. (2012) showed that systemic 

corticosteroid responsiveness during COPD exacerbations was largely confined to patients 

with elevated blood eosinophil counts, explaining why eosinophil-low patients in the present 

study experienced earlier exacerbations despite ICS therapy (4). 

Comparative airway inflammation studies by Saetta et al. (1994) and Siva et al. (2007) further 

demonstrated that eosinophilic airway inflammation is associated with different exacerbation 

behavior and treatment responsiveness, supporting the prolonged time to first exacerbation 

observed in eosinophil-high patients (5,6). Population-based data from Singh et al. (2014) 

confirmed that eosinophilic COPD represents a distinct phenotype with differential 

exacerbation risk (8). 

Systematic reviews by Cheng (2018) and meta-analyses by Harries et al. (2020) consistently 

concluded that ICS prolongs time to exacerbation primarily in patients above defined 

eosinophil thresholds, while offering little or no benefit in eosinophil-low disease (13,14).  

Comparison of hospitalization between study groups 

In the present study, hospitalization due to COPD exacerbations did not differ 

significantly between patients receiving ICS-based triple therapy (Group 1) and those on dual 

bronchodilator therapy (Group 2) (69.23% vs 60%; χ² = 0.692, p = 0.405). Overall, two-thirds 

of the study population required hospitalization during the follow-up period, indicating a cohort 

with substantial disease burden. The absence of a statistically significant difference suggests 

that ICS use alone did not uniformly reduce hospitalization risk when the population was 

analyzed without eosinophil stratification. 

MacIntyre and Huang (2008) highlighted that hospitalization during exacerbations is primarily 

driven by exacerbation severity and respiratory failure rather than maintenance therapy alone 

(1). Similarly, Singh et al. (2014) showed in the ECLIPSE cohort that exacerbation-related 

outcomes, including hospitalization, varied widely across COPD phenotypes and were not 

uniformly modified by ICS exposure (8). 



Biomarker-focused studies further explain the present results. Bafadhel et al. (2011) 

demonstrated that eosinophilic and non-eosinophilic exacerbations differ biologically, with 

corticosteroids being less effective in non-eosinophilic exacerbations that often lead to 

hospitalization (3). Bafadhel et al. (2012) confirmed that corticosteroid responsiveness and by 

extension, prevention of severe exacerbations is largely confined to eosinophil-high patients, 

suggesting that overall hospitalization rates may remain similar when eosinophil-low patients 

are included (4). 

Real-world comparative evidence supports this interpretation. Vestbo et al. (2019) reported that 

ICS use was not consistently associated with reduced hospitalization unless patients had 

frequent exacerbations and higher eosinophil counts (15). Meta-analytical data from Harries et 

al. (2020) and systematic review findings by Cheng (2018) also concluded that ICS reduces 

severe outcomes primarily in eosinophil-defined subgroups, with limited benefit in eosinophil-

low COPD (13,14). 

Comparison of absolute eosinophil count (AEC) at follow-up between study groups 

In the present study, absolute eosinophil count at follow-up remained significantly 

higher in the ICS-based triple therapy group compared to the non-ICS group at both 3 months 

and 6 months. At 3 months, the median AEC was 200 cells/µL (IQR 300) in Group 1 versus 50 

cells/µL (IQR 100) in Group 2 (p < 0.001). This significant difference persisted at 6 months, 

with median AEC values of 200 cells/µL (IQR 200) in Group 1 and 50 cells/µL (IQR 100) in 

Group 2 (p < 0.001). These findings indicate that patients selected for ICS therapy continued 

to demonstrate a predominantly eosinophilic phenotype during follow-up, rather than a 

normalization or suppression of eosinophil counts. Singh et al. (2014) reported that a 

substantial proportion of COPD patients exhibit persistent eosinophilic inflammation across 

repeated measurements, supporting the sustained higher AEC observed in the ICS group (8). 

Similarly, Zhang et al. (2020) showed that blood eosinophilia during exacerbations and stable 

periods is relatively stable and associated with distinct clinical outcomes (9). 

Prospective cohort data from Cui et al. (2021) further demonstrated that eosinophil levels 

during and after exacerbations show limited intra-individual variability, reinforcing that 

eosinophil count represents a trait biomarker rather than a transient state marker (10). This 

explains why ICS therapy did not normalize eosinophil levels in the present study but rather 

was prescribed to patients with persistently higher eosinophil counts. 



Importantly, therapeutic response studies indicate that ICS does not necessarily reduce 

circulating eosinophil counts, but instead modulates airway inflammation and exacerbation 

risk. Pascoe et al. (2015) and Suissa et al. (2018) both reported that higher baseline eosinophil 

levels predict clinical benefit from ICS without requiring a reduction in blood eosinophil count 

(11,12). Reviews by Singh (2020) and meta-analyses by Harries et al. (2020) similarly 

emphasized that eosinophil count functions as a predictive biomarker of ICS responsiveness, 

not a treatment target (14,16). 

Comparison of follow-up parameters between study groups 

In the present study, lung function parameters at 6 months including FEV1, FEV1/FVC 

ratio, and FEF 25–75 did not differ significantly between the ICS-based triple therapy group 

(Group 1) and the dual bronchodilator group (Group 2). Although median FEV1 and FEF 25–

75 values were numerically higher in Group 1, these differences were not statistically 

significant, indicating that ICS therapy did not confer a uniform advantage in short-term lung 

function improvement when assessed in the overall population. 

Pascoe et al. (2015) showed that while ICS reduced exacerbations in eosinophil-high patients, 

improvements in FEV1 were modest and inconsistent (12). Similarly, Suissa et al. (2018) 

reported no clear superiority of LABA-ICS over bronchodilator therapy in terms of lung 

function outcomes across unselected populations (11). Observational data from Vestbo et al. 

(2019) further confirmed that ICS use does not consistently translate into better spirometric 

outcomes (15). 

Regarding symptom assessment, the mMRC score at 3 months showed a statistically significant 

difference between groups (p = 0.032), suggesting early symptomatic improvement in one 

treatment group; however, this difference was not sustained at 6 months, where mMRC scores 

were identical. This transient benefit aligns with findings by Singh et al. (2014), who reported 

that symptom variability in COPD is influenced by multiple factors beyond maintenance 

therapy alone (8). Studies by Hastie et al. (2017) also demonstrated weak correlations between 

inflammatory biomarkers and symptom scores, explaining the lack of sustained differences 

(17). 

The CAT score at 52 weeks did not differ significantly between groups, indicating comparable 

long-term health status. This is supported by systematic reviews by Cheng (2018) and meta-

analysis by Harries et al. (2020), which concluded that ICS improves exacerbation outcomes 

more reliably than patient-reported symptom scores (13,14). 



Comparison of change in follow-up parameters overall and across AEC strata 

In the present study, overall median changes in lung function, eosinophil counts, 

dyspnea scores, and CAT scores over follow-up did not differ significantly between the ICS 

(Group 1) and non-ICS (Group 2) groups. The median change in FEV1, FEV1/FVC, FEF25–

75, AEC at 3 and 6 months, mMRC, and CAT score remained close to zero in both groups, 

indicating overall stability rather than uniform improvement. This suggests that, when analyzed 

without biomarker stratification, ICS therapy does not produce consistent changes in 

spirometry or symptom scores. Pascoe et al. (2015) showed that although ICS reduced 

exacerbations in eosinophil-high patients, changes in FEV1 were modest and inconsistent (12). 

Similarly, Suissa et al. (2018) and Vestbo et al. (2019) reported that ICS use did not consistently 

improve lung function or patient-reported outcomes in unselected COPD populations (11,15). 

Reviews by Cheng (2018) and Singh (2020) also emphasized that ICS benefits are better 

reflected in exacerbation outcomes rather than spirometric or symptom changes (13,16). 

However, AEC-stratified analysis revealed important contrasts, particularly in the AEC ≤99 

cells/µL group. In this low-eosinophil subgroup, patients receiving ICS showed significantly 

worse changes in FEV1, FEV1/FVC, and FEF25–75, along with small but significant 

differences in mMRC change, compared with the non-ICS group. This pattern is highly 

consistent with biologic studies by Bafadhel et al. (2011) and Bafadhel et al. (2012), which 

demonstrated that non-eosinophilic COPD responds poorly to corticosteroids (3,4). Similar 

observations were reported by Siva et al. (2007) and Saetta et al. (1994), highlighting that 

eosinophilic inflammation defines steroid responsiveness (5,6). 

In contrast, in the AEC 100–299 and AEC ≥300 cells/µL groups, changes in lung function and 

symptoms were comparable between treatments, reflecting stability rather than deterioration. 

Population-based analyses by Singh et al. (2014) and meta-analyses by Harries et al. (2020) 

similarly reported that ICS benefit in eosinophil-high COPD is seen mainly as exacerbation 

prevention, not as large measurable changes in lung function or CAT scores (8,14). 

Comparison of FEV1 severity between study groups 

In the present study, the distribution of FEV1 severity did not differ significantly 

between the ICS-based triple therapy group (Group 1) and the dual bronchodilator group 

(Group 2) (χ² = 5.36, p = 0.147). Most patients in both groups had moderate to severe airflow 

limitation. In Group 1, 60% had moderate and 32.31% had severe COPD, while in Group 2, 



44% had moderate and 56% had severe disease. Mild and very severe COPD were uncommon 

in both groups 

. This indicates that baseline airflow limitation alone did not significantly influence 

treatment allocation in the present cohort. Singh et al. (2014), from the ECLIPSE cohort, 

showed that eosinophilic inflammation occurs across all GOLD spirometric stages, suggesting 

that inflammatory phenotype rather than FEV1 severity determines corticosteroid benefit (8). 

Similarly, Hastie et al. (2017) reported weak associations between blood eosinophils and 

spirometric severity, reinforcing that lung function alone does not guide ICS effectiveness (17). 

Comparative treatment studies further support this observation. Pascoe et al. (2015) 

demonstrated that the reduction in exacerbations with ICS was related to baseline eosinophil 

counts and not to the degree of airflow limitation (12). Likewise, Suissa et al. (2018) showed 

that the comparative effectiveness of LABA–ICS versus bronchodilator therapy depended on 

eosinophil levels rather than baseline FEV1 category (11). 

Biologic and exacerbation-focused studies by Bafadhel et al. (2011) and Bafadhel et al. (2012) 

emphasized that corticosteroid responsiveness is driven by eosinophilic inflammation during 

exacerbations and is independent of spirometric severity (3,4). Reviews by Singh (2020) and 

meta-analyses by Harries et al. (2020) similarly concluded that FEV1 severity should not be 

used in isolation to select ICS therapy, as patients across all severity grades may or may not 

benefit depending on their inflammatory phenotype (14,16). 
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STRENGTHS AND LIMITATIONS 

Strengths of the Study 

1. Prospective study design: The one-year prospective follow-up allowed accurate 

assessment of exacerbation frequency, time to first exacerbation, and longitudinal 

changes in clinical parameters. 

2. Hospital-based real-world population: Reflects routine clinical practice and 

enhances the applicability of findings to similar tertiary-care settings. 

3. Biomarker-guided analysis: Stratification based on absolute eosinophil count (AEC) 

enabled evaluation of phenotype-specific responses to ICS therapy. 

4. Comparison of ICS and non-ICS regimens: Direct comparison between 

LAMA+LABA+ICS and LAMA+LABA groups strengthens conclusions regarding the 

role of ICS. 

5. Multiple clinically relevant outcomes assessed: Included exacerbation frequency, 

time to first exacerbation, hospitalization, lung function, dyspnea scores, and CAT 

score. 

6. Repeated eosinophil measurements: Assessment at baseline, 3 months, and 6 months 

allowed evaluation of eosinophil stability over time. 

7. Use of validated assessment tools: mMRC and CAT scores are standardized and 

widely accepted measures of symptom burden and quality of life. 

8. Appropriate statistical analysis: Use of non-parametric tests and stratified analysis 

improved robustness of results. 

9. Phenotype-oriented interpretation: Results were interpreted in the context of 

eosinophilic versus non-eosinophilic COPD, enhancing biological plausibility. 

10. Addresses an important clinical question: Supports personalized COPD management 

and rational ICS use, which is highly relevant in current practice. 

 

 

 



Limitations of the Study 

1. Single-center study: Limits generalizability to broader or different healthcare settings. 

2. Relatively small sample size: Especially in subgroup analyses (e.g., AEC ≥300 in non-

ICS group), reducing statistical power. 

3. Non-randomized treatment allocation: Possibility of confounding by indication, as 

sicker patients may have preferentially received ICS. 

4. Unequal group sizes: Larger ICS group compared to non-ICS group may affect 

comparative balance. 

5. Limited follow-up for lung function change: Six-month spirometric follow-up may 

be insufficient to detect meaningful long-term changes. 

6. AEC used as sole biomarker: Other inflammatory markers (e.g., sputum eosinophils, 

Fe: NO) were not assessed. 

7. Adherence to inhaler therapy not objectively measured: Could influence treatment 

response and outcomes. 

8. Hospitalization causes not subclassified: Severity or cause-specific hospitalization 

analysis was not performed. 

9. Potential impact of comorbidities not fully explored: Comorbid conditions may have 

influenced exacerbation risk and hospitalization. 

10. Exacerbation definition relied on clinical records: Mild exacerbations managed 

outside hospital settings may have been underreported. 
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CONCLUSION 

This one-year hospital-based prospective study evaluated the role of blood eosinophil–

guided inhaled corticosteroid (ICS) therapy in patients with COPD, with a focus on 

exacerbation outcomes, lung function, symptom scores, and eosinophil dynamics. “The study 

demonstrated that patients receiving ICS-based triple therapy had significantly higher baseline 

and follow-up absolute eosinophil counts, confirming that ICS use in routine clinical practice 

was strongly influenced by eosinophilic phenotype rather than by spirometric severity or 

symptom burden alone. 

Overall, annual exacerbation frequency and hospitalization rates did not differ significantly 

between the ICS and non-ICS groups when analyzed without eosinophil stratification. 

However, AEC-based subgroup analysis revealed clinically important differences. Patients 

with low eosinophil counts (≤99 cells/µL) receiving ICS experienced earlier onset of first 

exacerbation and higher exacerbation burden, along with unfavorable changes in lung function 

parameters, suggesting limited or absent benefit of ICS in this subgroup. In contrast, patients 

with higher eosinophil counts (≥300 cells/µL) showed a longer time to first exacerbation and 

overall clinical stability, supporting the role of ICS in selected eosinophilic COPD patients. 

With respect to lung function and symptom outcomes, ICS therapy did not result in significant 

improvement in FEV1, FEV1/FVC, FEF25–75, mMRC score, or CAT score over the follow-

up period when compared to non-ICS therapy. Changes in spirometric and symptom parameters 

were generally small and similar between groups, indicating that the primary benefit of ICS 

lies in modulation of exacerbation risk rather than improvement in lung function or symptom 

scores. Importantly, eosinophil counts remained relatively stable over time, reinforcing their 

role as a trait biomarker rather than a treatment response marker. 

In conclusion, this study supports a personalized, eosinophil-guided approach to ICS use in 

COPD. Routine use of ICS in patients with low eosinophil counts may offer no benefit and 

may be associated with poorer outcomes, whereas patients with higher eosinophil counts 

appear more likely to benefit in terms of exacerbation control. These findings highlight the 

importance of biomarker-based treatment selection to optimize outcomes and avoid 

unnecessary exposure to ICS in COPD management. 
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SUMMARY 

This hospital-based one-year prospective study was conducted to evaluate the role of 

blood eosinophil-guided inhaled corticosteroid (ICS) therapy in patients with chronic 

obstructive pulmonary disease (COPD). A total of 90 patients were followed and categorized 

into two treatment groups: those receiving LAMA+LABA+ICS and those receiving 

LAMA+LABA. The study assessed exacerbation frequency, time to first exacerbation, 

hospitalization, lung function parameters, symptom scores, and absolute eosinophil count 

(AEC) at baseline and during follow-up. 

At baseline, patients in the ICS group were older, had more severe airflow limitation, and 

significantly higher stable-state eosinophil counts compared to the non-ICS group. Follow-up 

analysis showed that AEC remained persistently higher in the ICS group at 3 and 6 months, 

indicating stability of the eosinophilic phenotype. Overall exacerbation frequency and 

hospitalization rates did not differ significantly between the two groups when analyzed without 

eosinophil stratification. 

However, AEC-based subgroup analysis revealed clinically important differences. Patients 

with low eosinophil counts (≤99 cells/µL) receiving ICS experienced a shorter time to first 

exacerbation, higher exacerbation burden, and unfavorable changes in lung function, 

suggesting limited benefit from ICS in this subgroup. In contrast, patients with higher 

eosinophil counts (≥300 cells/µL) demonstrated greater clinical stability and a longer time to 

first exacerbation, supporting the selective use of ICS in eosinophilic COPD. 

Changes in lung function parameters, dyspnea scores, and CAT scores over follow-up were 

generally small and did not differ significantly between treatment groups, indicating that ICS 

therapy did not result in meaningful improvement in spirometric or symptom-based outcomes. 

Overall, this study emphasizes the importance of blood eosinophil-guided selection of ICS 

therapy, supporting a personalized approach to COPD management and highlighting the need 

to avoid routine ICS use in eosinophil-low patients. 

 

 

 

 


