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ABSTRACT

Background: Chronic obstructive pulmonary disease (COPD) is a leading cause of morbidity and mortality worldwide. This study aimed to
determine the proportion of early readmissions and identify risk factors for early readmission in COPD patients hospitalized for AECOPD in a
tertiary care center in Kerala, India. Methods: A prospective observational study was conducted among 140 COPD patients admitted with
AECOPD. Socio-demographic, clinical, and treatment data were collected using a pre-designed proforma. Patients were followed up for 30 days
post-discharge to assess re-admission status. Risk analysis and regression analysis were performed to identify risk factors. Results: The mean age
of the participants was 68.947.6 years, with a male predominance (81.4%). The readmission rate within 30 days was 34.3%. A higher BODE index
score (OR=1.873, 95% CI: 0.967-3.628, p=0.063) and 66% of patients had inadequate inhaler technique. The difference was found to be
statistically significant and identified as a significant predictor of readmission. Prior hospitalization (OR=0.097, 95% CI: 0.033-0.286, p<0.001)
was associated with increased readmission. Conclusion: One-third of COPD patients had early readmission within 30 days of initial
hospitalization for AECOPD. Prior hospitalization, a higher BODE index score, and poor inhaler technique were significant risk factors for early
readmission. Pulmonary rehabilitation, vaccination, AEC, CRP, smoking, long-term oxygen therapy, and NIV were not associated with early
readmission in this study.
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INTRODUCTION

Chronic obstructive lung disease (COPD) is heterogeneous group of
lung diseases characterized by symptoms of chronic respiratory
symptoms secondary to abnormalities in airways like bronchiolitis
and/or abnormalities in alveoli like emphysema.' These lead to
persistent airflow obstruction, which are usually progressive in nature.'
The estimated global prevalence of COPD is 10.3%, with 391.9
million cases in the age group of 30-79 years in 2019." This is expected
to increase to 592 million by 2060." While mortality due to COPD is
under-recognized and under-documented, the Global Burden of
Disease 2017 report estimates that COPD contributes to 4.2% of all
deaths worldwide.”In addition, COPD contributed for 74 million
DALY in the same year.’ Overall, COPD contributes to disease
mortality, morbidity, and disability worldwide. The rising prevalence
of COPD due to increased smoking in low-middle-income countries
and increased aging in high-income countries, the disease needs to be
constantly studied to improve outcomes among these patients.”

GOLD 2025 defines COPD exacerbation (ECOPD) as “An event
characterized by dyspnea and/or cough and sputum that worsen over
<14 days, which may be accompanied by tachypnea and/or
tachycardia, and is often associated with increased local and systemic
inflammation caused by airway infection, pollution, or other insult to
the airways.” Around 30-50% of COPD patients develop atleast one
AECOPD per year.’ Among them, the short and long term mortalities
range from 7.5%-31.9%".Around half of the cases are due to
respiratory infections, 10% are due to environmental stimuli, and 30%
are due to unknown etiology.® Among the infectious agents,
Streptococcus pneumoniae, Pseudomonas aeruginosa, Klebsiella
pneumoniae, and Haemophilus influenzae were commonly noted.”

A systemic review noted 8.8-26.0% of patients with AECOPD had
readmission within 30 days of admission. The incidence increased to
17.5-39.0%at 90 days."

Hospital readmission is a healthcare quality indicator.'Factors like
sub-standard care, poor discharge plan, and poor co-ordination of
services play a role in re-admission." Various risk factors also play an
important role in readmission. These factors can be modifiable and
non-modifiable risk factors.” Detection and reduction of modifiable
and preventable risk factors can reduce readmissions." It is estimated
that 25% of all disease re-admissions are preventable.” Understanding

these factors can help in developing predictor tools and interventions
to reduce re-admissions, which help in reducing the disease
burden. ' Several factors have been identified as potential predictors of
readmission in COPD patients.

Several studies indicate that a number of factors can increase the
likelihood of patients being readmitted to the hospital after
experiencing an acute exacerbation of COPD (AECOPD). Prior
hospitalization before index admission, longer length of hospital stay,
prior long term oxygen therapies, household income, socio-economic
status, higher co-morbidity rate, older age at diagnosis, severity of
COPD, current smoking status, lower body mass index, and frailty are
identified as risk factors for readmission in these cases.” Various
predictor models and machine learning tools are developed to predict
readmission and transition to post-discharge transition of care."

Material And Methodology

Our study utilized a prospective observational study design and was
conducted over a period of one year, from March 2023 to March 2024.
The research took place in the Department of Pulmonary Medicine at
MES Medical College, Perinthalamana, Kerala, India, identifying it as
a single-center study.The participants were 140 Chronic Obstructive
Pulmonary Disease (COPD) patients admitted with acute exacerbation
of COPD (AECOPD).Inclusion criteria:patients aged above 35 years
who had been diagnosed with COPD based on pulmonary function
tests and were admitted with acute exacerbation. Exclusion
criteria:COPD patients with other co-existing lung diseases
(interstitial lung disease, old pulmonary tuberculosis, asthma,
malignancy, obstructive sleep apnea, or bronchiectasis) .

For data collection, a pre-designed semi-structured questionnaire was
used, and details were entered into a proforma. Patients were followed
up for 30 days post-discharge to assess their readmission status.The
study involved the acquisition of data pertaining to socio-demographic
attributes (age, sex, educational attainment, occupational status,
annual income), treatment-related factors (medication regimens,
hospital length of stay, systemic corticosteroid dosage and duration,
intensive care unit admission, home non-invasive ventilation, and
oxygen therapy), and individual patient characteristics (pulmonary
function test findings, engagement in pulmonary rehabilitation, 6-
minute walk test outcomes, oxygen saturation levels, comorbidities,
adherence to inhaler therapy, and smoking history). Data analysis was
performed using Microsoft Excel and SPSS software, with qualitative
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data measured by frequency and percentage, quantitative data by mean
and standard deviation, and associations determined using the chi-
square test for qualitative variables and Student's t-test for quantitative
variables, with a p-value of <0.05 considered statistically significant.
Risk analysis and regression analysis were also performed to identify
risk factors.

RESULTS

This Observational prospective study included 140 patients
hospitalized with acute exacerbation of COPD.Majority of patients
were male (81.4%) and belonged to the age group of 60-74 years
(72%). These were in conjunction with previous studies (which
showed similar socio-demography among patients admitted with
COPD." Hence, the study population was representative of the COPD
population across the globe.

® Re-admission ® No re-admission

Graph No.1: Incidence of re-admission in the current study

34.3% participants had re-admission with AECOPD within 30 days of
primary admission during the study period. Prior hospitalization was
significantly associated with the outcome (p<0.05).

In our study 66% of re-admission patients had inadequate inhaler
technique, whereas only 46.7% of patients without re-admission had
adequate inhaler technique. This difference was found to be
statistically significant (p=0.025). Therefore, inadequate inhaler
technique was associated with significant risk of re-admission.

The BODES index showed a trend towards association with the
outcome, with a p-value of 0.063, just above the conventional
significance threshold of 0.05.

We observed that the absolute eosinophil count (AEC) was higher in
patients readmitted to the hospital (median = 70 units) compared to
those not readmitted (median = 40 units). However, this difference was
not statistically significant.

We found no statistically significant association between readmission
and smoking status (current smokers: 35.1%, ex-smokers: 28.6%, non-
smokers: 33.3%; p=0.885). Similarly, exposure to air pollution (34%
exposed vs. 34.4% non-exposed; p=0.966), kitchen wood smoke
(31.9% exposed vs. 35.5% non-exposed), and COVID vaccination
(37.3% vaccinated vs. 30.7% non-vaccinated) did not show a
significant association with readmission (p>0.05). The initial sputum
culture reports (normal growth, Pseudomonas, Streptococcus,
Acinetobacter, Stenotrophomonas) also showed no significant
association with readmission (p=0.798).

The mean duration of hospital stay was comparable between
readmission and non-readmission groups (7.0+3.2 days vs. 6.8+2.9
days, respectively).
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Graph No.2: Comparison of re-admission among various modes of
management during index admission

Table No.1: Binary Logistic Regression Analysis For Readmission
Outcome

Sig. |Exp(B) |95% C.Lfor EXP(B)
Lower Upper

BODE Sindex score .063 |1.873 .967 3.628
Prior hospitalization .000 |.097 .033 .286
ICU admission 586 |1.364 447 4.163
Pulmonary rehabilitation |.080 |2.499 .898 6.955
Long term oxygen .056 [.331 .106 1.031
therapy
Kitchen wood smoke 182 |2.022 719 5.690
Vaccination 942 1.966 .386 2.418
Air pollution 599 [1.320 469 3.712
Age 421 |.975 917 1.037
Hypertension 147 2.222 756 6.534
Diabetes 489 |1.511 469 4.865
CAP 336 |.382 .054 2.715
Coronary artery disease |.767 |.839 263 2.680
PAH 331 [2.034 .486 8.516
Charlson index 614 [1.223 .560 2.669
Compliance 217 1.498 .164 1.507
DISCUSSION

Chronic obstructive pulmonary disease is a public health problem, and
is the seventh leading cause of disability worldwide."*Our study aimed
to study the proportion of readmission with AECOPD and to recognize
the risk factors associated with readmission, so that future strategies
can be planned to reduce these events.

Our study noted that 34.1% of the patients who were admitted with
COPD had readmission within 30 days of COPD. This was higher than
the systemic review by Ruan H et al, where the readmission rate was
13% (95% CI: 0.09-0.18) within 30 days of follow, which progressed
to 25% (95% CI: 0.17-0.33) within 60 days of follow up.” Hence,
studying the risk factors for readmission and their implementation to
reduce the readmission rate is of importance.

Our study assessed the role of co-morbidities as individual factors and
as indices (Charlson co-morbidity index score) in re-admission with
AECOPD. The most common co-morbidities noted were
hypertension, coronary artery disease, diabetes mellitus and
pulmonary artery disease. Similar results were noted in a systemic
review by Santos NCD et al.” In addition, Deniz et al noted that 73.1%
of AECOPD cases had one or more co-morbidities."

Around two-third of admitted cases were ex-smokers, and around one-
third were exposed to air pollution and kitchen wood smoke. However,
our study didn't find any association between them and re-admission.
In contrast, Wang G et al noted that non-smokers were at reduced risk
of exacerbation."Ding Q et al noted that smoking is an independent
risk factor for emphysema, but not a risk factor for acute
exacerbation.

Prior hospitalization was associated with increased risk of re-
admission (RR:9.0, 3.4 -23.6). Previous studies (Chow R et al”) have
noted similar results. This recognizes the need for repeated admissions
in patients with AECOPD, which will further impact on the cost and
quality of life of patients and family members.

Our study didn't find significant association for re-admission with
initial management like non-invasive ventilation, steroid therapy,
steroid on discharge, ICU admission, long term oxygen therapy, and
pulmonary rehabilitation. Jo YS et al noted that prior ICU admission
reduced the risk of re-admission.” Chow R et al noted that long term
oxygen therapy and home oxygen therapy reduced the risk of re-
admission."”

Higher incidence of re-admission was noted with increased steroid
use. However, this difference was not significant (p=0.064) in this
study. Alshehri S et al and Chow R et al noted that long term steroid
therapy is better than short term therapy for reduction of re-
admissions.”

A significant association was observed between suboptimal inhaler
technique and increased rates of hospital readmission (RR: 1.73, 95%
CI: 1.1-2.8). Consequently, systematic training and ongoing
assessment of inhaler technique are recommended to foster improved
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medication adherence.

The study noted higher BODE index score among patients with re-
admission (p<0.05). Li CL et al noted that BODE index was associated
with number and duration of hospitalization in COPD cases.”

CONCLUSIONS

Around one-third (34.3%) of COPD patients had early readmission
within 30 days of initial hospitalization for acute exacerbation. The
study identified higher BODE index score, poor inhaler technique and
prior hospitalization increased the risk of early readmission. Long-
term oxygen therapy, co-morbidities, smoking history, air pollution
exposure, and socio-economic status were not significantly associated
with early readmission in this study population. BODES index, poor
inhaler compliance, and prior hospitalization can be a useful predictor
of readmission.
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