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Abstract

Introduction: Globally, hospitalization and death from acute exacerbations of
chronic obstructive pulmonary disease (AECOPD) account mostly for Improving
care particularly in resource-limited environments like Pakistan depends on an

awareness of the clinical profile and outcomes of patients hospitalized with
AECOPD.

Methodology: Over 12 months, January 2023 to December 2023, this prospective
observational research was carried out at the Ayub Teaching Hospital (ATH),
Abbottabad. Enrolled were 121 individuals in all who were hospitalized with
AECOPD. Demographic, clinical, comorbidity, treatment, and outcome data were
gathered. To evaluate correlations and determinants of outcomes, statistical tests
included chi-square, t-test, and logistic regression.

Results: The mean age was 65.2 + 9.7 years, with 69.4% males and 30.6% females. A
history of smoking was noted in 81.8% of patients. The most frequent symptoms
were dyspnea (92.6%), productive cough (84.3%), and wheezing (76.0%).
Hypertension (41.3%) and ischemic heart disease (36.4%) were common
comorbidities. Non-invasive ventilation was used in 35.5%, and 9.1% required
invasive ventilation. ICU admission occurred in 27.3% of cases, with an in-hospital
mortality rate of 8.3%. The average hospital stay was 6.3 + 2.7 days. Leukocytosis
and need for invasive ventilation were significantly associated with ICU admission
and mortality (p<0.05).

Conclusion: AECOPD continues to pose significant clinical burden, especially in
older patients with comorbidities. Early identification of high-risk individuals and
prompt management may improve outcomes. Strengthening inpatient care and
follow-up strategies is essential to reduce complications and mortality.
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Introduction

COPD is a major global health concern characterized
by persistent respiratory symptoms and airflow
limitation due to airway and/or alveolar
abnormalities [1]. Usually resulting from major
exposure to harmful particles or gasses, especially
tobacco smoke, this is a gradual and incapacitating
disorder. The second is with around 3.23 million
deaths in 2019 alone, COPD ranks third in the
world's leading cause of mortality according to the
World Health Organization (WHO) [2, 3]. The
burden of COPD is expected to increase further due
of continuous exposure to risk factors and aging
populations globally [4]. Acute exacerbations of
COPD (AECOPD) are defined as episodes of
worsening respiratory symptoms beyond normal
day-to--day variations, often leading to increased
morbidity, mortality, and healthcare use [5]. Usually
brought on by respiratory infections, environmental
toxins, or poor medication adherence, these flare-ups
cause faster lung function drop, worse quality of life,
and increased risk of hospitalization [6].

A particularly susceptible group is hospitalized
patients with AECOPD, who generally show with
severe symptoms, comorbidities, and a significant
risk of readmission or mortality within short times
frames. The prognosis of AECOPD patients is much
influenced by many clinical factors including the
degree of airflow restriction, presence of
comorbidities (e.g., cardiovascular disease, diabetes,
or anemia), past history of exacerbation, and
inflammatory markers [7]. Guidance of treatment
choices, best use of resources, and enhancement of
general patient care all depend on an awareness of
the clinical profile of these patients upon admission
and identification of predictors of adverse events [8].

Delayed diagnosis, underreporting, limited access to
specialist treatment, and extensive exposure to
indoor air pollution from biomass fuel use increase
COPD's impact in underdeveloped nations like
Pakistan [9].Localized studies are crucial to grasp
how demographic, environmental, and systemic
healthcare variables affect disease progression and
treatment results given the variety of COPD
presentations and  healthcare  infrastructure
throughout areas [10]. Previous research in high-
income countries has led to well-defined

management protocols; however, such evidence may
not be directly applicable to low- and middle-income
countries like Pakistan [11]. Therefore, region-
specific data are crucial for tailoring interventions
that reflect the realities of clinical practice, resource
availability, and patient needs in these settings.

This study addresses the existing gap by
prospectively evaluating the clinical profile and
outcomes of hospitalized AECOPD patients, with the
objective of identifying key prognostic factors and
informing context-specific management strategies.

Materials and Methods

Study Design and Setting

This prospective observational study was conducted
at the Department of Pulmonology, Ayub Teaching
Hospital (ATH), Abbottabad. The study spanned
duration of 12 months, from January 2023 to
December 2023.The aim of the study was to evaluate
the clinical profile, treatment modalities, and
outcomes of patients with AECOPD, and to identify
predictors of mortality and ICU admission.

Sample Size Calculation

The sample size was calculated using a standard
formula for observational studies, based on the
expected prevalence of adverse outcomes (e.g., in-
hospital mortality, ICU admission, or need for
mechanical ventilation) among patients hospitalized
with AECOPD. Assuming a 10% prevalence of
severe outcomes, a 95% confidence level, and a 5%
margin of error, the minimum required sample size
was estimated to be 106. To account for potential
dropouts or incomplete data, an additional 15% was
added, resulting in a final sample size of 121 patients.

Inclusion and Exclusion Criteria

Patients aged 40 years and above who were admitted
with a primary diagnosis of acute exacerbation of
chronic obstructive pulmonary disease (as per
GOLD criteria) were included in the study. AECOPD
was defined as an acute worsening of respiratory
symptoms requiring hospitalization. Patients were
included if the diagnosis was confirmed by clinical
history, physical examination, and previous
spirometry  reports demonstrating a  post-
bronchodilator FEV,/FVC ratio of less than 0.70.
Patients with alternative diagnoses such as bronchial
asthma, interstitial lung disease, active pulmonary

Bacha et al. Clinical Profile and Outcomes of Hospitalized Patients with AECOPD. IR]JCS. 2024; 2(1):1-8




!'a INNOVATIVE

RESEARCH JOURNALS

IRJCS 120241211 |

tuberculosis, or congestive heart failure were
excluded to maintain diagnostic accuracy.

Data Collection

Data were collected using a structured proforma by
trained  medical = personnel. = Demographic
information (age, sex, smoking status), clinical
parameters (symptom duration, comorbidities,
baseline oxygen saturation, respiratory rate),
laboratory results (complete blood count, arterial
blood gases, serum electrolytes), and radiological
findings (chest X-ray or HRCT if performed) were
recorded wupon admission. Details regarding
treatment received during hospitalization, including
use of systemic corticosteroids, antibiotics,
bronchodilators, oxygen therapy, and need for non-
invasive or invasive mechanical ventilation were

also documented.

Outcomes assessed included length of hospital stay,
need for ICU admission, need for mechanical
ventilation, in-hospital complications, and mortality.
Follow-up was conducted until discharge or death.

Statistical Analysis

SPSS version 26.0 housed the gathered data for
statistical analysis. Dependent on the distribution,
continuous variables were stated as means =*
standard deviations or medians with interquartile
ranges. Presented as frequencies and percentages
were categorical variables. Using chi-square test for
categorical data and independent t-test or Mann-
Whitney U test for continuous variables, as suitable,
associations between clinical parameters and
outcomes were investigated. Considered statistically
significant was a p-value of under 0.05.

Ethical Consideration

The investigation was carried out in conformity with
the ethical standards set forth by the institute's
institutional review board (IRB). Before the research
began, written informed permission was sought
from each participant or legal guardian. The studies
followed the local ethical standards and the criteria
of the Declaration of Helsinki.

Results
A total of 121 patients with a confirmed diagnosis of
Acute Exacerbation of Chronic Obstructive

Pulmonary Disease (AECOPD) were enrolled in the
study. The mean age of the patients was 64.8 + 9.3
years, with a male predominance (n=86, 71.1%)
compared to females (n=35, 28.9%). The most
common risk factor was smoking, with 82 patients
(67.8%) identified as current or former smokers. The
average duration of COPD among the study
population was 6.7 + 3.5 years, reflecting a chronic
disease course. Regarding comorbid conditions,
hypertension was observed in 52 patients (42.9%),
ischemic heart disease in 36 (29.8%), and diabetes
mellitus in 32 (26.4%). These baseline characteristics
underscore the burden of comorbidities and long-
standing smoking exposure among patients
admitted with AECOPD, factors that may influence
disease progression and clinical outcomes. As shown
in table 1.

Table 1: Baseline Demographics and Clinical
Characteristics (n =121)

Variable Value
Age (years), mean + SD 64.8+£9.3
Male, n (%) 86 (71.1%)

Female, n (%) 35 (28.9%)

Smoking history, n (%) 82 (67.8%)

Duration of COPD (years) 6.7+3.5
Hypertension, n (%) 52 (42.9%)
Ischemic heart disease, n (%) 36 (29.8%)

Diabetes mellitus, n (%) 32 (26.4%)
The clinical profile of patients admitted with
AECOPD revealed mean disease duration of 6.7 + 3.5
years prior to admission, reflecting the chronic and
progressive nature of COPD. The most frequently
reported symptom was dyspnea, observed in 112
patients (92.5%), followed closely by productive
cough in 106 patients (87.6%) and wheezing in 77
(63.6%). Less common symptoms included cyanosis,
noted in 34 patients (28.1%), and fever in 28 (23.1%).
Comorbidities were prevalent, affecting 78 patients
(64.5%), with hypertension (42.9%), ischemic heart
disease (29.8%), and diabetes mellitus (26.4%) being
the most common underlying conditions. These
findings highlight the typical symptom burden and
comorbidity profile associated with AECOPD
presentations (as illustrated in Figure 1).
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Figure 1: Presenting Symptoms and Physical Examination Findings

Laboratory and radiological assessments provided
valuable insights into the  physiological
derangements in patients with AECOPD. The mean
hemoglobin level was 13.2 + 1.8 g/dL, indicating a
generally preserved hematologic profile, while
leukocytosis (WBC >11,000/mm?) was detected in 51
patients  (42.1%), suggestive of  systemic
inflammation or infection. Arterial blood gas
analysis showed impaired oxygenation, with a mean
PaO; of 56.3 + 10.4 mmHg, elevated PaCO, of 48.9 +
7.6 mmHg, and a mean pH of 7.36 + 0.05, reflecting

Table 2: Laboratory and Radiological Findings

varying degrees of respiratory acidosis. Radiological
findings were also significant: hyperinflated lung
fields were the most frequent abnormality, seen in 71
patients (58.6%), followed by bilateral infiltrates in 38
patients (31.4%), and cardiomegaly in 19 patients
(15.7%). These findings collectively underscore the
typical pathophysiological features of AECOPD and
the presence of potential complications such as
infection and right heart strain (Table 2).

Parameter Mean + SD / Frequency Percentage
Hemoglobin (g/dL) 13.2+1.8 N/A

WBC > 11,000/mm? 51 42.1%
PaO, (mmHg) 56.3 +10.4 N/A
PaCO, (mmHg) 489+7.6 N/A

pH 7.36 £ 0.05 N/A
Bilateral infiltrates 38 314
Hyperinflation 71 58.6
Cardiomegaly 19 15.7

During hospitalization, various treatment modalities
were employed to manage the patients' conditions.

Systemic corticosteroids were the most commonly
administered therapy, given to 116 patients (95.9%),
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followed closely by antibiotics, which were
prescribed to 107 patients (88.4%). Bronchodilators
were used universally in all 121 patients (100%),
highlighting their fundamental role in acute
management.

Non-invasive ventilation (NIV) was utilized in 43

patients (35.5%), while a smaller proportion, 11
patients (9.1%), required invasive mechanical
ventilation. The average duration of hospital stay
was 6.3 + 2.1 days, reflecting the intensity and
complexity of care required for these patients. As
illustrated in figure 2.

9.1
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Invasive ventilation

35.5
43

Non-invasive ventilation

100
Bronchodilators o1 H Percentage
M Frequency
88.4
Antibiotics
107
D5.9
Corticosteroids
116

0 20 40
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Figure 2: Treatment Modalities Used During Hospitalization

Among the 121 patients included in the study, 17
(14.0%) required admission to the intensive care unit
(ICU), while 10 patients (8.3%) succumbed during
hospitalization. The remaining 111 patients (91.7%)
were successfully discharged following clinical
stabilization. Statistical analysis revealed several
significant associations: male patients were more
likely to require non-invasive ventilation (NIV)
compared to females (41.8% vs. 20.0%, p = 0.021),
indicating a gender-related difference in respiratory
support needs. Patients with comorbid conditions

Table 3: Outcomes and Statistical Associations
Variable
ICU admission (n=17)
In-hospital mortality (n = 10)

experienced significantly longer hospital stays,
averaging 6.9 + 2.3 days compared to 5.4 + 1.7 days
in those without comorbidities (p = 0.004). Notably,
all patients who required invasive mechanical
ventilation had fatal outcomes, showing a strong
association between invasive ventilation and in-
hospital mortality (p< 0.001). Additionally,
leukocytosis was found to be significantly more
prevalent among patients who were admitted to the
ICU (p = 0.038), suggesting its potential role as a
marker of severe illness. As shown in table 3.

Outcome p-value
14.0% N/A
8.3% N/A
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Comorbidities vs. LOS

Male vs. Female NIV use
Invasive Ventilation vs. Death
Leukocytosis vs. ICU admission

Discussion

This prospective observational study provides
comprehensive insights into the clinical profile and
outcomes of patients hospitalized with AECOPD at
a tertiary care hospital in Pakistan. The mean age of
patients was 65.2 + 9.7 years, with a predominance of
males  (69.4%). This reflects the global
epidemiological trend where older males, especially
those with a significant history of smoking, are more
commonly affected by COPD and its exacerbations.

A high proportion of patients (81.8%) had a history
of smoking, further emphasizing its critical role as a
modifiable risk factor. Dyspnea (92.6%), productive
cough (84.3%), and wheezing (76.0%) were the most
common presenting symptoms, consistent with the
classical manifestations of AECOPD. These
symptoms align closely with findings from prior
international and regional studies, which have
documented similar symptom patterns among
hospitalized AECOPD patients [12].

Regarding comorbidities, hypertension (41.3%) and
ischemic heart disease (36.4%) were most prevalent.
This is in accordance with previous studies that
highlight the frequent coexistence of cardiovascular
diseases in COPD patients, often worsening their
prognosis and complicating management [13]. The
mean hospital stay of 6.3 + 2.7 days is also
comparable with earlier data showing that AECOPD
admissions typically range from 5 to 10 days
depending on severity and comorbid conditions [14].

The need for ventilatory support was significant,
with 35.5% requiring non-invasive ventilation and
9.1% requiring invasive mechanical ventilation. ICU
admissions occurred in 27.3% of cases, and the
mortality rate was 8.3%. These figures are closely in
line with published studies, where ICU admissions
for AECOPD range between 20-30%, and mortality
varies from 6% to 12%, depending on the presence of
comorbidities and need for invasive ventilation [15].
Our findings confirmed that leukocytosis and the
requirement for invasive ventilation were

6.9 vs. 5.4 days 0.004
41.8% vs. 20.0% 0.021
Yes (100%) <0.001
Yes (64.7%) 0.038

significantly associated with increased mortality and
ICU admission (p<0.05), echoing previous research
highlighting the role of systemic inflammation and
respiratory failure as strong predictors of poor
outcomes [16].

Laboratory and radiological findings in this study
also provided valuable diagnostic and prognostic
information. The mean hemoglobin level of 13.2 +1.8
g/dL and the presence of leukocytosis in 42.1% of
patients are consistent with systemic inflammatory
responses typically observed in AECOPD [17].
Arterial blood gas analysis revealed hypoxemia
(PaO; =56.3 + 10.4 mmHg) and hypercapnia (PaCO,
=48.9 +7.6 mmHg), with an average pH of 7.36 + 0.05,
reflecting the severity of respiratory compromise
during exacerbations. Radiologically, hyperinflation
was the most common finding (58.6%), followed by
bilateral infiltrates (31.4%) and cardiomegaly
(15.7%), which are frequently associated with poor
oxygenation and overlapping cardiac pathology.
These findings correlate with prior research
indicating  that radiographic  abnormalities,
particularly hyperinflation and infiltrates, are
markers of disease severity and can predict adverse
outcomes in hospitalized patients [18]. Thus,
integrating these parameters into clinical decision-
making may help guide early interventions and
improve prognosis.

Limitations and Future Suggestions

First of all, it was carried out in a single tertiary care
hospital, therefore restricting the generalizability of
the results to different medical environments.
Second, long-term follow-up post-discharge data
were not gathered, therefore limiting understanding
of long-term mortality and readmission rates.
Thirdly, some patients cited history accounts
because spirometry results were not available for all
of them upon admission. Finally, not thoroughly
evaluated were possible confusing elements such
socioeconomic level, drug compliance, and
environmental exposures. Long-term follow-up to
assess outcomes including readmissions, quality of
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life, and survival as well as multicenter trials to
improve generalizability should be included of
future investigations. Furthermore, further research
on the function of inflammatory indices and
biomarkers in AECOPD disease severity and
outcome prediction will direct individualized
therapy plans.

Conclusion

In a tertiary care environment, this research
underlines the clinical burden and outcomes of
hospitalized patients with acute aggravation of
chronic obstructive pulmonary disease (AECOPD).
Most of the patients were senior men with a history
of smoking and other comorbidities, which added to
their lengthier hospital stays and more severity. Both
non-invasive and invasive ventilation was widely
used; death was strongly correlated with mechanical
support need. These results highlight the need of
early identification, thorough treatment, and
preventative programs to reduce hospitalizations
and enhance outcomes in COPD sufferers.
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