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Abstract: Background: Chronic Obstructive Pulmonary Disease (COPD) is a preventable and treatable disease characterized by airflow
limitation that is not fully reversible. It is usually progressive and associated with an abnormal inflammatory response of the lungs to
noxious particles or gases, along with significant extrapulmonary effects that contribute to disease severity. The COPD Assessment Test
(CAT) is a validated, self-completed questionnaire consisting of 8 items scored on a 6-point scale (0-5). It is designed to evaluate the
perceived severity of COPD symptoms (e.g., shortness of breath, cough, and phlegm) and should be administered to all COPD patients
irrespective of disease severity. Objectives: To assess and compare CAT scores, Pulmonary Function Tests (PFT5) in patients with acute
exacerbation of COPD (AECOPD) and stable COPD. Materials and Methods: A hospital-based descriptive observational study was
conducted over 18 months at Navodaya Medical College, Raichur, Karnataka. The study included 50 diagnosed cases of COPD (25 stable,
25 AECOPD). Detailed patient histories, clinical examinations, and laboratory investigations were conducted. CAT scores were evaluated
in the patients' vernacular languages. Results: The mean CAT score was significantly higher in the AECOPD group compared to the
stable COPD group (33.76 = 0.72 vs. 20.92 = 2.61; p < 0.01). Furthermore, AECOPD patients demonstrated significantly reduced FVC
and FEV1 parameters compared to stable patients. Conclusion: The CAT score is a concise and valid tool for monitoring COPD health
status. The strong clinical correlations observed in this study reinforce the discriminative validity of the CAT and its importance in
evaluating the true impact of COPD on patients’ daily lives. Its implementation is highly recommended in both hospital and primary care
settings.
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1. Introduction

Chronic Obstructive Pulmonary Disease (COPD) is defined
as a preventable and treatable disease characterized by airflow
limitation that is not fully reversible. The airflow limitation is
usually progressive and associated with an abnormal
inflammatory response of the lungs to noxious particles or
gases. The disease encompasses emphysema, chronic
bronchitis, and small airway disease.

An acute exacerbation of COPD (AECOPD) is defined by the
Global Initiative for Chronic Obstructive Lung Disease
(GOLD) guidelines as an acute, sustained worsening of the
patient’s baseline dyspnea, cough, or sputum production that
goes beyond normal day-to-day variation and necessitates a
change in regular medication. AECOPD is clinically
characterized by increased sputum volume, sputum
purulence, and dyspnoea.

The natural history of COPD is marked by frequent
exacerbations, the majority of which are infectious in
etiology. Chronic airway infection may lead to recurrent
inflammation and bacterial colonization, which predisposes
patients to an accelerated loss of lung function and an
increased risk of future exacerbations. While COPD patients
frequently develop symptoms such as dyspnoea, exercise
intolerance, sleep disturbances, and social restriction,
traditional management has relied heavily on spirometry
assessments. The COPD Assessment Test (CAT), developed
in 2009, offers a simple, validated, and patient-centric tool to
measure the comprehensive health status of COPD patients.

2. Review of Literature
2.1 Epidemiology and Disease Burden

COPD carries a massive global burden. In India, historical
data estimated a prevalence of 17 million cases, a figure likely
to increase significantly. The World Health Organization
estimates that approximately 556,000 deaths in the South-
East Asian region are attributable to COPD, with India
accounting for a vast majority. COPD accounts for at least 3%
of Disability-Adjusted Life Years (DALYs) in India, though
this is likely an underestimation.

2.2 Pathogenesis and Pathophysiology

The pathogenesis of COPD is driven by chronic

inflammation, particularly in the small airways, amplified by

exposure to inhaled toxins such as cigarette smoke and
biomass fuels. This leads to tissue destruction and disrupted
repair mechanisms. Key underlying mechanisms include:

e Inflammatory Cells: Increased presence of neutrophils,
macrophages, and CD8+ T lymphocytes releasing pro-
inflammatory cytokines.

o Protease-Antiprotease Imbalance: Increased activity of
proteases (e.g., elastase, matrix metalloproteases) and
inactivation of antiproteases (e.g., alpha-1 antitrypsin)
lead to the destruction of lung parenchyma.

o Oxidative Stress: Reactive oxygen and nitrogen species
from cigarette smoke and inflammatory cells further
stimulate mucus production, inactivate antiproteases, and
amplify inflammation.
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These mechanisms result in small airway obstruction,
hyperinflation, air trapping, and eventual gas exchange
abnormalities (hypoxemia and hypercapnia). Advanced
discase may lead to pulmonary hypertension and cor
pulmonale, alongside systemic effects like skeletal muscle
wasting and cardiovascular comorbidities.

2.3 Previous Studies on CAT and PFT

Studies by Ghobadi et al. (2012) and Tsiligianni et al. (2012)
demonstrated a significant correlation between CAT scores
and the severity of airflow limitation (FEV1 % predicted) and
GOLD classifications. Both concluded that health status, as
measured by the CAT, worsens linearly with the severity of
airflow limitation, proving the CAT to be a reliable alternative
or complement to more complex questionnaires like the St.
George’s Respiratory Questionnaire (SGRQ).

3. Materials and Methods
3.1 Study Design and Setting

A hospital-based descriptive observational study was
conducted at the Department of Medicine, Navodaya Medical
College and Hospital, Raichur, over a period of 18 months
(December 2019 to June 2021).

3.2 Patient Selection and Data Collection

Following Institutional Ethical Committee approval, 50

patients fulfilling the inclusion criteria were enrolled (25 with

stable COPD and 25 with AECOPD). Detailed clinical
histories, examinations, and routine investigations (Complete

Hemogram, Chest X-Ray PA view, ECG) were conducted.

e CAT Score: Administered in the patient’s vernacular
language. Scores were classified into Slight (0-10),
Medium (11-20), High (21-30), and Very High (>30)
impact. For indoor patients with AECOPD, the CAT score
was noted on admission and on day 3.

e Pulmonary Function Tests (PFT): Spirometry (RMS
HELIOS spirometer) was performed, evaluating Forced
Vital Capacity (FVC), Forced Expiratory Volume in 1
second (FEV1), and the FEV1/FVC ratio. Bronchodilator
reversibility was assessed using nebulized salbutamol.
Patients were stratified using GOLD criteria (Stages 1
through 4).

3.3 Statistical Analysis

Data were analyzed using IBM SPSS. Qualitative data were
expressed as proportions, while quantitative data were
expressed as Mean = Standard Deviation. Associations
between qualitative variables were assessed using the Chi-
square or Fisher’s exact test. Correlations between
quantitative variables were evaluated using Pearson’s
correlation coefficient. A p-value of < 0.05 was considered
statistically significant.

4. Results

4.1 Clinical Symptoms

Breathlessness was prevalent in both groups (40% in
AECOPD vs. 44% in stable COPD). Cough was reported by
60% of AECOPD patients and 56% of stable COPD patients.
Increased sputum purulence was noted in 36% of AECOPD
cases and 56% of stable cases (p > 0.05). However, a
significant increase in sputum volume was observed in
AECOPD patients compared to the stable cohort (p < 0.05).

4.2 CAT Score Analysis

The mean CAT score for the stable COPD group was 20.92 +
2.61, whereas the AECOPD group recorded a significantly
higher mean score of 33.76 £ 0.72 (p < 0.01), indicating a
substantially higher symptom burden during acute
exacerbations.

4.3 Spirometric Parameters

PFT analysis revealed significantly compromised lung

function in the AECOPD group compared to the stable COPD

group:

e Mean Measured FVC: 1.21 £0.17 L (AECOPD) vs. 2.41
+ 0.42 L (Stable); p < 0.01.

e Mean Measured FEV1: 0.91 = 0.09 L (AECOPD) vs.
1.61 +0.29 L (Stable); p <0.01.

e« Mean FEV1/FVC Ratio: 0.77+0.05 (AECOPD) vs. 0.67
+ 0.02 (Stable); p <0.01.

5. Discussion

Our study evaluated 50 subjects comprising 25 stable COPD
and 25 AECOPD cases. The cohort demonstrated a strong
male predominance (84%), aligning with gender distributions
reported by Sharma et al. and Kamath et al. Age was a
significant differentiating factor; AECOPD patients were
significantly older (mean 65.88 £ 4.37 years) compared to the
stable group (58.32 + 11.64 years; p < 0.01). This confirms
the demographic trend that advanced age correlates with
increased exacerbation frequency.

Clinical severity markers effectively differentiated the two
groups. AECOPD patients presented with significantly more
advanced airflow limitation, with 40% classified as GOLD
Stage IIT and 60% as Stage II, compared to the stable group
which had no Stage III patients (p < 0.05). Correspondingly,
the symptom burden was markedly higher in the exacerbation
group. Our baseline CAT scores for stable patients closely
match those reported by Tripathi et al. and Thakuria et al.,
validating the questionnaire's sensitivity.

Crucially, our study identified strong clinical correlations
bridging subjective symptom scores with objective
physiological measures. In both groups, CAT scores
demonstrated a statistically significant negative correlation
with PFT parameters (FEV1 and FVC) and a positive
correlation with the BODE index.

While the BODE index is a highly prognostic tool, its
calculation requires the 6-minute walk test, which is resource-
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intensive and limits its applicability in busy or rural clinics.
Our findings suggest that the easily administered CAT
questionnaire accurately reflects the severity of airflow
limitation and captures multidimensional impairment.

6. Conclusion

This descriptive observational study highlights the clinical
utility of the CAT score in assessing COPD. AECOPD
patients were demographically older, presented with more
advanced GOLD staging, and demonstrated significantly
reduced PFT parameters compared to stable patients.
Crucially, mean CAT scores were significantly elevated
during acute exacerbations (33.76 £ 0.72 vs. 20.92 £ 2.61; p
< 0.01) and correlated strongly with objective measures of
lung function and the BODE index. These findings reinforce
the discriminative validity of the CAT questionnaire as a
concise, reliable, and accessible tool for evaluating airflow
limitation and monitoring the multidimensional impact of
COPD in routine clinical and primary care settings
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