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Abstract

Introduction: Chronic obstructive pulmonary disease (COPD) is defined by recurrent
respiratory symptoms and airflow restriction brought on by anomalies in the airways and/or
alveoli that appear following prolonged exposure to noxious substances, such as tobacco
smoke. The biggest risk factor for lung fibrosis and COPD is smoking.

Aims and Objectives: To analyze the various clinical characteristics of COPD patients
which are attributed to Interstitial Lung Abnormalities (ILA).

Methods: This is a prospective cross-sectional, this study gathered data from patient's visits
and data collection was done based on patient age, sex, BMI, FEVI, FVC, the
mMRCdyspnea scale score, the CAT score, and the annualized incidence of COPD
exacerbations per participant. Propensity score matching of 1 to 3 was done between the
control groups and ILA and required statistical analysis was conducted.

Results: Patients without ILAs showed a range of airflow restriction severity from Global
Initiative for Chronic Obstructive Lung Disease or GOLD 1 to 4. Contrary, the severity of the
airflow limitation was distributed across GOLD 1 to 3 in patients with ILAs, with a small
number of patients in each class. Patients with ILAs demonstrated numerically, but not
substantially.

Conclusion: The study has concluded that ILA lesions in patients with COPD progressed
slowly and that the growth of ILAs had no bearing on COPD flare-ups. The study further
concludes that ILAs following COPD may involve interstitial fibrosis brought on by
smoking, which is distinct from some types of fibrosing lung disease with bad prognoses.
Keywords: interstitial lung abnormalities,ILA, chronic obstructive pulmonary disease,
airway obstruction.
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Introduction

Chronic obstructive pulmonary disease
(COPD) is characterized byprogressive
restriction of airflow and in severe long
standing form, it causesirreversible
damage to pulmonary parenchyma. COPD
is caused on by prolonged exposure to

Yadav et al.

dangerous substances or particles. Like the
coexistence of pulmonary fibrosis and
emphysema is referred to as (CPFE).
Patients with COPD frequently experience
emphysematous lung changes as a result of
the degradation of the alveolar wall
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brought on by toxic inhalation (such as
cigarette smoke) [1]. A preventable and
curable illness known as a chronic
obstructive pulmonary disease (COPD) is
characterized by tissue loss and a growing
restriction of airflow. Due to chronic
inflammatory reactions brought on by
extended exposure to irritating particles or
gases, most often smoking cigarettes, it is
linked to structural changes in the lungs
[1,2]. Airway constriction and a reduction
in lung recoil are the results of chronic
inflammation. The illness frequently
manifests as coughing, sputum production,
and dyspnea. Asymptomatic conditions to
respiratory  failure are all possible
symptoms [3]. Long-term exposure to
hazardous chemicals or particles results in
COPD. One of most major reasons for
COPD globally is tobacco smoke. Other
factors may include exposure to
secondhand smoke, environmental, and
occupational hazards, and a lack of alpha-1
antitrypsin enzyme . (AATD) [4,5].

Chronic obstructive pulmonary disease
(COPD) is defined by recurrent respiratory
symptoms and airflow restriction brought
on by anomalies in the airways and/or
alveoli that appear following prolonged
exposure to noxious substances, such as
tobacco smoke. The biggest risk factor for
lung fibrosis and COPD is smoking [6,7].
Emphysema and pulmonary fibrosis co-
exist, and this condition is known as
combined emphysema and fibrosis
(CPFE). Given that nearly all (98%)
patients with CPFE are either current or
past smokers, smoking is hypothesized to
play a significant role in the disease. It is
yet unknown if pulmonary fibrosis and
emphysema co-existing in a person
represent a distinctive clinical entity or
even a coincidence of smoking-related
diseases, as is the case with lung cancer
and COPD [8,9]

The diverse condition known as chronic
obstructive pulmonary disease (COPD) is
defined by ongoing airflow restriction and
chronic respiratory symptoms [10]. Due to

Yadav et al.

e-ISSN: 0975-1556, p-ISSN:2820-2643

the deterioration of the alveolar wall
brought on by toxic inhalation (such as
cigarette smoke), patients with COPD
typically see emphysematous alterations in
the lung. As a result, the emphysematous
lung's loss of it’s elastic recoil capacity
which further reduces it’s maximal
expiratory airflow. Small airway disease
(SAD), which is characterized by
inflammatory and peribronchial fibrosis in
smaller conducting airways (less than 2
mm in diameter), is another significant
pathologic alteration in COPD [11-15]. In
addition, interstitial lung disease (ILD) is a
group of illnesses marked by chronic
inflammatory and fibrotic infiltration of
the alveolar septa, which results in
significant alterations to the capillary
endothelium and alveolar epithelium.
Despite having different characteristics,
COPD and ILD may coexist in the same
patient since they both share some of the
same risk factors like old age, tobacco
exposure, and males) [16-18].

Materials and methods
Study design

This is a prospective cross-sectional study
which was conducted on 70 patients who
visited the hospital’s outpatient department
from October 2021 to October 2022. The
data prospectively gathered from ongoing
scheduled visits or newly registered
patients in our hospital. The Global
Initiative for Chronic Obstructive Lung
Disease (GOLD) criteria were used to
diagnose COPD in each patient. Repeated
spirometry was utilized to demonstrate
chronic airflow limitation, which is
indicated by a post-bronchodilator ratio of
0.7 between forced vital capacity (FVC)
and forced expiratory volume in 1 second
(FEV1).

This study uses parameters like age, sex,
BMI, FEV1, FVC, the mMRCdyspnea
scale score, the CAT score, and the
annualized incidence of  COPD
exacerbations per participant over the
observational period were examined as
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baseline parameters. The study, also uses
age, gender, GOLD stage, and BMI as the
dependent variables in logistic regression
to create a propensity score in order to
lessen selection bias. Propensity score
matching of 1 to 3 was done between the
control groups and ILA and required
statistical analysis was conducted.

Inclusion and exclusion criteria

With an age group of 40 to 90 years old
and a smoking history of at least ten pack-
years, we enrolled individuals with stable
COPD. If they granted their agreement,
patients who had been diagnosed with
COPD and whose status had been deemed
stable were listed.

Current smokers, chronic bronchitis or
emphysema without air supply restriction,
hematological conditions, a background of
lung resection, the consumption of oral
corticosteroids, immunosuppressive
medications, or antifibrotic medications,
and the onset of a COPD exacerbation
within the four weeks before data
collection were the exclusion criteria.
Additionally, individuals who were lost to
follow-up did not finish the 1-year follow-
up, got radiation or chemotherapy within a
year of registering or had apparent ILAs
were not included in this analysis.

Statistical analysis

Data were presented as mean (standard
deviation), and percentages were used to
depict categorical data. Using the Mann-
Whitney U-test or Student's t-test, we
evaluated for within-group differences in

the continuous variables. Using Fisher's
exact test, categorical variables were
compared. We used R (The R Foundation
for Statistical Computing, Vienna, Austria)
and the graphical user interface EZR
(Saitama Medical Center, Jichi Medical
University, Saitama, Japan) to perform all
statistical ~ analyses. The level of
significance was considered to be a=0.05.

Ethical approval

The patients were given a thorough
explanation of the study by the authors
before starting the study and gathering the
data of the patients. The patients'
permissions were obtained from each of
the patient. The hospital's Ethical
Committee has approved the whole study
process.

Results

The characteristics of the study
participants are shown in Table 1. The
patient's average age was 73.2 years, with
a standard deviation (SD) of 7.6 and 5
female patients. While the mean FEV
percent predicted was 63.14% (SD = 21.2),
the mean absolute FEV1 was 1.63 L (SD =
0.59).The patients' standard deviation (SD)
was 7.6, their average age was 73.2 years,
and 5 of them were female. When
compared to patients without ILAs,
patients with ILAs showed statistically,
but not significantly, greater FEV1 and
FEV1 percent predicted values, as well as
lower mMRCdyspnea scale and CAT
scores.

Table 1: Baseline characteristics of patients

Characteristics Value
Age, years 73.2 (7.6)
BMI, (kg/m?; mean+sd) 24.1 (9.4)
Female; n(%) 5 (7.14%)
Smoking history (pack-years) 53.2 (29.6)
% FEV1 (mean+sd) 63.4 (21.2)
FEVI (L)(mean+sd) 1.63 (0.59)
FVC (L)(mean+sd) 3.12 (0.79)
GOLD stage; n(%)

1 17 (24.2%)
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2 35 (50%)

3 15 (21.4%)

4 3 (4.28%)
CAT score (mean=+sd) 6.2 (5.5)
mMRCdyspnea scale grade (mean=+sd) 1.2 (0.8)
Death from any cause; n(%) 8 (11.42%)
Exacerbation history; n(%) 0.15 (0.40)

Patients without ILAs showed a range of airflow restriction severity from GOLD 1 to 4.
Contrarily, the severity of the airflow limitation was distributed across GOLD 1 to 3 in
patients with ILAs, with a small number of patients in each class.

Table 2: Before 1-to-3 propensity score matching, characteristics of the study
participants with and without ILAs were compared.

Parameters ILAs (+) (n=10) | ILAs (-) (n=60) | p-value
Age, years 73.9 (6.5) 72.6 (7.8) 0.178
BMI, (kg/m?; mean+sd) 24.5 (3.3) 23.5(9.8) 0.723
Female; n(%) 1 (10) 6 (10) 1
Smoking history (pack-years) 61.4 (33.2) 53.8(29.1) 0.166
% FEV1 (mean+sd) 67.9 (19.3) 62.3 (21.3) 0.176
FEV1 (L)(mean+sd) 1.76 (0.51) 1.63 (0.62) 0.297
FVC (L)(mean+sd) 3.12 (0.65) 3.18 (0.75) 0.895
GOLD stage; n(%)

1 3(30) 14 (23.3)

2 5(50) 30 (50)

3 2 (20) 13 (21.67)

4 0 (0) 3(5)
CAT score (mean+sd) 5.0 (4.3) 6.3 (5.4) 0.228
mMRCdyspnea scale grade (mean+sd) | 1.1 (1.1) 1.1(1.0) 0.166
Death from any cause; n(%) 1(10) 7(11.6) 0.758
Exacerbation history; n(%) 0.05 (0.11) 0.15 (0.38) 0.111

Table 3 displays the averages for the patients in both groups' FEV1, FEV % predicted, CAT
scores, and mMRCdyspnea scale scores. Patients with ILAs demonstrated numerically, but
not substantially, higher FEV1 and FEV1 percent predicted values as well as reduced
mMRCdyspnea scale and CAT scores when compared to patients without ILAs.

Table 3: After 1-to-3 propensity score matching, characteristics of the study
participants with and without ILAs were compared.

Parameters ILAs (+) (n=10) | ILAs (-) (n=60) | p-value
Age, years 73.9 (6.5) 72.6 (7.8) 0.779
BMI, (kg/m?; mean+sd) 24.5 (3.3) 23.5(9.8) 0.756
Female; n(%) 1(10) 5(8.3) 1
Smoking history (pack-years) 61.3 (33.4) 50.8 (29.3) 0.095
% FEV1 (mean+sd) 68.3 (19.3) 64.2 (21.8) 0.355
FEV1 (L)(mean+sd) 1.75 (0.51) 1.59 (0.58) 0.185
FVC (L)(mean+sd) 3.15 (0.65) 3.03 (0.67) 0.443
CAT score 4.8 (4.3) 6.5 (5.5) 0.182
mMRCdyspnea scale grade (mean+sd) | 0.8 (0.8) 1.1(1.0) 0.08
Death from any cause; n(%) 1(10) 7(11.6) 0.726
Exacerbation history; n(%) 0.05 (0.09) 0.24 (0.45) 0.042
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Discussion

To evaluate interstitial lung disease
patients' health-related quality of life, a
well-validated, user-friendly instrument is
required (ILD). A recently developed,
brief, and easy-to-use questionnaire for
COPD patients, the COPD Assessment
Test (CAT), demonstrates good and valid
measuring features. The efficacy of the
CAT in individuals with ILD was
examined in this study. The study
concludes that the CAT is a brief, easy-to-
complete questionnaire with reliable
measuring  qualities  for  evaluating
individuals with ILD's health state [19,21].

Interstitial lung abnormalities brought on
by smoking are distinct from particular
types of fibrosing lung disease that may
have poor prognoses. Although they are
regarded as  separate  conditions,
pulmonary fibrosis and chronic obstructive
pulmonary disease with concomitant
interstitial lung abnormalities may be on
the same continuum. We set out to assess
the clinical traits of patients with
concomitant interstitial lung abnormalities
and chronic obstructive  pulmonary
disease. the results show that interstitial
lung abnormality lesions in people with
pre-existing chronic obstructive pulmonary
disease grow slowly. Additionally, the
development  of  interstitial  lung
abnormalities had no discernible impact on
the worsening of chronic obstructive
pulmonary disease. The study
hypothesizes that smoking-related
interstitial ~ fibrosis, as opposed to
particular types of fibrosing lung disease
linked with poor prognoses, may be
responsible for post-chronic obstructive
pulmonary  disease interstitial lung
abnormalities [20,22].

Radiographic interstitial lung
abnormalities and emphysema are linked
to cigarette smoking. It is unknown how
much emphysema and decreased total lung
capacity are related to interstitial lung
abnormalities. The presence of COPD
shows how interstitial lung abnormalities
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affects both emphysema and total lung
capacity. Greater exposure to cigarette
smoke and smoking habits were both
positively associated with interstitial lung
abnormalities. Interstitial lung
abnormalities in smokers were related to
decreased total lung capacity and less
emphysema. These abnormalities were
seen on roughly 1 in 12 high-resolution
computed tomographic (HRCT) scans
[23].

An increasingly recognized discrete
condition  with different clinical,
physiological, and radiological features is
combined pulmonary  fibrosis and
emphysema (CPFE). The goal of the study
was to pinpoint the physiological and
radiographic indicators that can foretell
death in CPFE. Patients with typical
interstitial ~ pneumonia  (UIP)  plus
emphysema (CPFE group) and those with
IPF alone were evaluated in terms of
clinical features, pulmonary function,
high-resolution computed tomography
(HRCT), and therapy (IPF group). At
diagnosis and during follow-up, the HRCT
and Composite Physiologic Index (CPI)
scores were evaluated. According to our
study findings, patients with CPFE had
distinctive clinical, physiological, and
radiographic characteristics and were
primarily male smokers. Compared to IPF,
they had a worse prognosis. In these
individuals, PAH and a 5-point increase in
CPI score annually were predictive of
mortality [24,25].

Conclusion

The study has concluded that ILA lesions
in patients with COPD progressed slowly
and that the growth of ILAs had no bearing
on COPD flare-ups. The study further
concludes that ILAs following COPD may
involve interstitial fibrosis brought on by
smoking, which is distinct from some
types of fibrosing lung disease with bad
prognoses.Airflow obstruction that persists
over time and persistent respiratory
symptoms are characteristics of the
complex disorder known as a chronic
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obstructive pulmonary disease (COPD).
Patients with COPD frequently experience
emphysematous lung changes because of
the weakening of the alveolar wall brought
on by toxic inhalation.
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