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ABSTRACT
Aims: This study aimed to identify the clinical and laboratory determinants of recurrent hospitalisations within one year among 
patients admitted to hospital via the emergency department due to acute exacerbation of chronic obstructive pulmonary disease 
(COPD). Particular emphasis was placed on evaluating the potential contribution of inflammatory indices derived from routine 
laboratory tests in predicting the risk of recurrent admissions.
Methods: This retrospective observational study included a total of 117 patients who were hospitalised with a diagnosis of 
acute exacerbation of COPD during the predefined study period. Patients were categorised into two groups according to the 
occurrence of recurrent hospitalisation during the one-year follow-up period. Sociodemographic characteristics, clinical 
variables, requirement for intensive care, use of long-term oxygen therapy (LTOT) at home, and routine laboratory parameters 
were recorded. The neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), C-reactive protein (CRP)-to-
albumin ratio (CAR), Systemic Immune-inflammation Index (SII), and the CALLY (CRP-albumin-lymphocyte) index were 
calculated. Between-group comparisons were performed using appropriate parametric and non-parametric statistical tests.
Results: Of the 117 patients included in the study, 50 (42.7%) experienced recurrent hospitalisations during the follow-up 
period, whereas 67 patients (57.3%) had no recurrent admissions. The proportion of male patients was significantly higher 
in the recurrent hospitalisation group compared with the non-recurrent group (78.0% vs. 41.8%; p<0.001). No significant 
difference was observed between the groups in terms of age (71.78±9.08 vs. 72.37±9.92 years; p=0.738). The need for intensive 
care during the index admission was more frequent in patients who subsequently developed recurrent hospitalisation (38.0% 
vs. 20.9%; p=0.042). However, no statistically significant differences were identified between the groups regarding the presence 
of pneumonia or length of hospital stay. The use of LTOT was significantly more common among patients with recurrent 
admissions. Among laboratory parameters, lower arterial pH (p=0.025) and higher partial pressure of carbon dioxide (PCO₂) 
levels (p=0.011) were significantly associated with recurrent hospitalisation. While no significant differences were observed 
between the groups in terms of NLR and PLR, the CAR (p=0.027), SII (p=0.038), and CALLY (p=0.008) indices were found to 
be significantly associated with recurrent admission.
Conclusion: Recurrent hospitalisations following acute exacerbation of COPD appear to be more closely associated with 
disease severity, chronic physiological burden, and a multidimensional inflammatory response rather than with age or simple 
haematological ratios alone. Composite inflammatory indices, particularly CAR, SII, and CALLY, may contribute to the early 
identification of patients at high risk of readmission. Such an approach could facilitate closer post-discharge surveillance and the 
implementation of targeted care strategies in this vulnerable population.
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INTRODUCTION
Chronic obstructive pulmonary disease (COPD) remains 
a major cause of morbidity and mortality worldwide and 
constitutes an increasing clinical and economic burden. Severe 
exacerbations requiring hospitalisation not only increase 
short-term mortality but are also associated with accelerated 
decline in pulmonary function, significant deterioration in 
quality of life, and increased healthcare utilisation in the long 
term.1

Previous studies have demonstrated that hospital readmission 
rates following COPD exacerbations are particularly high 
within the first 30-90 days and during the first year of follow-
up. In the Readmission After COPD Exacerbation (RACE) 
study, readmission rates within the first 30 and 90 days after 
a severe exacerbation were reported to be notably high.1 

Similarly, Chen et al.2 showed that patients with a history of 
acute exacerbation within the preceding year had a 4.086-fold 

*Corresponding Author: İsmail Ağı, ismailagi@gmail.com

https://orcid.org/0000-0002-8754-1744
https://orcid.org/0000-0002-0333-3869


35

Clinical predictors of rehospitalisation in AECOPDIntercont J Int Med. 2026;4(2):34-41

higher risk of rehospitalisation compared with those without 
such a history. These recurrent admissions represent an 
increased risk of complications and deterioration in quality 
of life for patients, a substantial workload for healthcare 
professionals, and a significant economic burden for 
healthcare systems. Accordingly, predicting and preventing 
recurrent hospitalisations in patients with COPD should be 
regarded as one of the key objectives of contemporary clinical 
practice.

In addition to clinical and sociodemographic factors such 
as age, sex, comorbidities, and the use of long-term oxygen 
therapy (LTOT) at home, laboratory parameters are also 
known to play a role in determining the risk of recurrent 
hospitalization.3-5 A large-scale meta-analysis conducted in 
Asian countries, which demonstrated high readmission rates 
among patients with COPD, reported that risk factors for 
recurrent hospitalisation may vary according to geographical 
and ethnic differences.4 Given the central role of inflammation 
in the pathogenesis of COPD, inflammatory biomarkers 
derived from routine laboratory tests have attracted increasing 
attention in recent years. Indices such as neutrophil-to-
lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), 
C-reactive protein (CRP)-to-albumin ratio (CAR), Systemic 
Immune-inflammation Index (SII), and the CALLY (CRP-
albumin-lymphocyte) index offer potential advantages 
in clinical practice due to their ability to reflect systemic 
inflammation, wide availability, and low cost.

Although existing studies have demonstrated that these 
laboratory parameters and indices may be associated with the 
severity of COPD exacerbations, mortality, and short-term 
outcomes, their role in predicting recurrent hospitalisations 
remains unclear.6-8 The Hospital Readmission Reduction 
Program (HRRP), implemented in the United States, aimed 
to reduce COPD-related readmissions; however, post-
implementation data indicated that the impact was limited, 
largely due to the heterogeneity and multifactorial nature 
of the underlying risk factors.9 Moreover, considerable 
heterogeneity exists among findings derived from different 
healthcare centres and patient populations.10 Therefore, more 
comprehensive and methodologically robust investigations 
are warranted in this field. Each additional well-designed 
study may contribute to the existing body of evidence and 
help to address the current uncertainties in the literature.

In this study, it is aimed to identify the clinical and 
laboratory determinants of recurrent hospitalisations 
occurring within one year among patients admitted via 
the emergency department due to acute exacerbation of 
COPD. By comprehensively evaluating sociodemographic 
characteristics, clinical variables, routine laboratory 
parameters, and inflammatory indices derived from these 
parameters, we hypothesised that early identification of 
patients at high risk of readmission may be feasible, thereby 
contributing to the development of more effective follow-up 
strategies and preventive interventions.

METHODS

Ethics
This study was conducted with the approval of the Bozok 
University Ethics Committee for Non-interventional 
Clinical Researches (Date: 05.11.2025, Decision No: 
2025-GOKAEK-2519_05.11.2025_684). All procedures were 

carried out in accordance with the ethical rules and the 
principles of the Declaration of Helsinki.

This single-centre, retrospective, observational study was 
conducted through a review of medical records of patients 
who were admitted to hospital via the Emergency Department 
of Yozgat City Hospital due to acute exacerbation of COPD. 
Patients aged 18-100 years who presented to the emergency 
department between 1 January 2024 and 29 February 2024 
and were hospitalised with a diagnosis of acute exacerbation 
of COPD based on clinical, laboratory, and radiological 
findings were included in the study. As this was a retrospective 
study, no formal sample size calculation was performed. All 
consecutive patients who met the inclusion criteria during 
the study period were included in the analysis. Patients with 
respiratory failure attributable to causes other than COPD, 
those with incomplete medical records, individuals who 
were documented to have died within the one-year follow-
up period, and those residing abroad or outside the city were 
excluded from the study.

All patients were followed for a period of one year from the 
date of their index admission. Any subsequent hospitalisations 
occurring within this period due to acute exacerbation of 
COPD were defined as recurrent admissions.

Patient data were obtained from the hospital electronic 
medical record system and archived patient files. As 
information on smoking status and post-discharge treatment 
adherence could not be obtained from patient records, these 
variables were not included in the study. 

The following variables were recorded for each patient:

•	 Sociodemographic data: Age and sex

•	 Clinical data: Comorbidities, requirement for intensive 
care at the index admission, use of LTOT at home, and 
the total number of hospitalisations and intensive care 
admissions within one year. No comorbidity index was 
used in the present study, as the analysis focused on the 
association between each individual comorbid condition 
and recurrent hospitalization rather than on the overall 
comorbidity burden.

•	 Laboratory parameters: Complete blood count values 
measured at admission (white blood cell count, lymphocyte 
count, neutrophil count, platelet count, and haemoglobin 
level), biochemical parameters (urea, creatinine, estimated 
glomerular filtration rate [eGFR], albumin, sodium, 
potassium, chloride, and blood glucose), arterial blood gas 
parameters (pH, partial pressure of carbon dioxide [pCO₂], 
partial pressure of carbon dioxide [pO₂], arterial oxygen 
saturation [SaO₂], and bicarbonate [HCO₃⁻]), as well as 
CRP, procalcitonin, troponin, and D-dimer levels.

Based on these laboratory data, the following inflammatory 
indices were calculated:

•	 NLR: Neutrophil count/lymphocyte count

•	 PLR: Platelet count/lymphocyte count

•	 CAR: CRP-to-albumin ratio

•	 SII: Platelet count×neutrophil count/lymphocyte count

•	 CALLY index: Albumin×lymphocyte count/CRP
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Statistical Analysis
The data were performed using SPSS for Windows, Version 
22.0 (IBM Corp., Armonk, NY, USA). The distribution of 
continuous variables was assessed using the Kolmogorov-
Smirnov and Shapiro-Wilk tests. Normally distributed 
variables were compared using the Independent Samples 
t-test, whereas non-normally distributed variables were 
analysed using the Mann-Whitney U test or the Kruskal-
Wallis test, as appropriate. For correlation analyses, Pearson’s 
correlation coefficient was applied to variables with normal 
distribution, and Spearman’s rank correlation coefficient 
was used for variables that were not normally distributed. 
Categorical variables were compared using the Chi-square 
test; Fisher’s exact test was employed when the expected cell 
count was less than 5. A p-value of <0.05 was considered 
statistically significant for all analyses.

RESULTS
A total of 117 patients (67 men and 50 women) were evaluated 
within the scope of the study. Recurrent hospitalisation during 
the follow-up period was identified in 50 patients (42.7%), 
whereas 67 patients (57.3%) had no recurrent admissions. 
In the recurrent hospitalisation group, 39 patients (78.0%) 
were male and 11 (22.0%) were female. In contrast, among 
patients without recurrent admission, 28 (41.8%) were male 
and 39 (58.2%) were female. The difference in sex distribution 
between the groups was statistically significant (p<0.001) 
(Table 1).

With respect to age distribution, the overall mean age was 
72.12±9.53 years. The mean age was 71.78±9.08 years in the 
recurrent hospitalisation group and 72.37±9.92 years in the 
non-recurrent group. No statistically significant difference 
was observed between the groups in terms of age (p=0.741) 
(Table 1).

Among the 50 patients with recurrent hospitalisation, a total 
of 122 readmissions occurred within one year, of which 57 
required intensive care unit (ICU) admission.

In the comparison of comorbid conditions between the 
groups, a history of cerebrovascular disease (CVD) was found 
to be more prevalent in the non-recurrent hospitalisation 
group than in the recurrent group (17.9% vs. 4.0%), and 
this difference was statistically significant (p=0.022). No 
statistically significant differences were observed between 
the groups with respect to other comorbidities, including 
atrial fibrillation, Alzheimer’s disease, arrhythmia, dementia, 
diabetes mellitus, hyperlipidaemia, hypertension, coronary 
artery disease, chronic kidney disease, heart failure, and 
pulmonary thromboembolism (all p>0.05) (Figure 1).

In the comparison of clinical characteristics, the use of 
LTOT at home was identified in 33 of 50 patients (66.0%) in 
the recurrent hospitalisation group, compared with 18 of 67 
patients (26.9%) in the non-recurrent group. This difference 
was statistically significant (p<0.001). Overall, 51 patients 
were receiving LTOT at home, whereas 66 patients were not 
(Table 2, Figure 2).

When the units of admission during the index hospitalisation 
were evaluated, 33 patients were admitted to the ICU, whereas 
84 patients were managed in the general ward without 
requiring intensive care. The need for ICU admission at the 
initial hospitalisation was observed in 19 patients (38.0%) in 
the recurrent hospitalisation group and in 14 patients (20.9%) 
in the non-recurrent group. This difference between the groups 
was statistically significant (p=0.042) (Table 2, Figure 2). 

Table 1. Demographic characteristics according to recurrent hospitalisation 
status

Variable
Overall 
(n=117)

No readmission 
(n=67)

Readmission 
(n=50) p-value

Age (years), 
mean±SD 72.12±9.53 72.37±9.92 71.78±9.08 0.741

Sex, n (%) <0.001

Male 67 (57.3) 28 (41.8) 39 (78.0)

Female 50 (42.7) 39 (58.2) 11 (22.0)
SD: Standard deviation

Figure 1. Distribution of comorbidities according to recurrent hospitalization 
status

Table 2. Comparison of clinical characteristics according to recurrent 
hospitalisation status

Variable

Recurrent 
hospitalization 

(n=50)

No recurrent 
hospitalization 

(n=67) p-value

Home oxygen therapy, n (%) 33 (66.0) 18 (26.9) <0.001

ICU requirement at index 
admission, n (%) 19 (38.0) 14 (20.9) 0.042

Pneumonia, n (%) 31 (62.0) 46 (68.7) 0.453

Length of hospital stay 
(mean±SD) 10.54±6.4 9.52±6.17 0.358

ICU: Intensive care unit, SD: Standard deviation

Figure 2. Clinical features significantly associated with recurrent hospitalization
ICU: Intensive care unit
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The presence of pneumonia was identified in 31 patients 
(62.0%) in the recurrent group and in 46 patients (68.7%) 
in the non-recurrent group, with no statistically significant 
difference between the groups (p=0.453) (Table 2). Among 
the 33 patients who required ICU admission at the index 
hospitalisation, 15 (45.5%) were readmitted to the ICU within 
one year.

Regarding the length of stay at the initial admission, the 
mean duration was 10.54±6.4 days in patients with recurrent 
hospitalisation and 9.52±6.17 days in those without recurrent 
admission. No statistically significant difference was found 
between the groups in terms of length of stay (p=0.358) (Table 2).

In the evaluation of laboratory parameters, patients with 
recurrent hospitalisation demonstrated a more pronounced 
acid-base disturbance and ventilatory burden. In this 
group, pCO₂ levels were significantly higher compared with 
patients without recurrent admission (52.81±15.32 mmHg 
vs. 47.14±15.67 mmHg; p=0.011), and correspondingly, 
arterial pH values were significantly lower (7.37±0.06 vs. 
7.38±0.08; p=0.025). Additionally, patients in the recurrent 
hospitalisation group exhibited higher potassium levels 
(4.62±0.55 mmol/L vs. 4.38±0.57 mmol/L; p=0.010) and 
lower haemoglobin levels (14.61±2.22 g/dl vs. 13.32±2.37 g/dl; 
p=0.003) (Table 3). HCO₃⁻ levels tended to be higher in the 
recurrent hospitalisation group, demonstrating borderline 
statistical significance (p=0.051).

Conversely, procalcitonin, CRP, and troponin levels were 
significantly higher in the non-recurrent hospitalisation 
group. As the variables were not normally distributed, the 
Mann-Whitney U test was used for comparisons and the mean 
ranks were 66.81 versus 48.54 for procalcitonin (p=0.004), 
65.50 versus 50.29 for CRP (p=0.016), and 64.94 versus 50.00 
for troponin (p=0.018), respectively. These findings suggest 
a more pronounced acute inflammatory and cardiac stress 
response among patients who did not subsequently develop 
recurrent admissions (Table 3). No statistically significant 
differences were observed between the groups with respect to 
the remaining biochemical and haematological parameters 
(all p>0.05).

In the comparison of inflammatory indices, CAR and SII 
values were found to be significantly higher in the non-
recurrent hospitalisation group (Table 4). CAR and SII 
were significantly higher in patients without recurrent 
hospitalization than in those with recurrent hospitalization 
(CAR mean rank: 64.99 vs. 50.97, p=0.027; SII mean rank: 

64.63 vs. 51.46, p=0.038). In contrast, the CALLY index was 
significantly higher in the recurrent hospitalisation group 
compared with the non-recurrent group (mean rank: 68.50 
vs. 51.91; p=0.009) (Table 4). No statistically significant 
differences were observed between the groups with respect to 
NLR and PLR (p=0.074 and p = 0.101, respectively) (Table 4).

ROC curve analysis was performed to evaluate the 
discriminatory performance of laboratory parameters and 
inflammatory indices for recurrent hospitalization. The 
AUC values were 0.642 for potassium, 0.372 for pH, 0.633 for 
pCO₂, 0.644 for hemoglobin, 0.346 for procalcitonin, 0.372 
for CRP, 0.371 for troponin, 0.383 for CAR, 0.387 for SII, and 
0.640 for CALLY index. None of the evaluated parameters 
demonstrated strong discriminatory performance.

Binary logistic regression analysis was performed to identify 
independent predictors of recurrent hospitalization (Omnibus 
test: χ²=46,981, p<0.001, Cox & Snell R²=0.333; Nagelkerke 
R²=0.447, Hosmer-Lemeshow test p=0.072 and accuracy 
80,2%). Among the variables included in the model, only 
sex and LTOT use were identified as independent predictors 
of recurrent hospitalization. Male sex was associated with a 
significantly increased risk of recurrent hospitalization (OR: 
4.38, 95% CI: 1.50-12.82, p=0.007), while LTOT use was also 
independently associated with higher risk (OR: 5.47, 95% CI: 
1.86-16.06, p=0.002). Other variables, including potassium, 
pH, pCO₂, hemoglobin, procalcitonin, CRP, troponin, CAR, 
SII, and CALLY index, were not found to be independently 
associated with recurrent hospitalization (p>0.05 for all).

DISCUSSION
The present study demonstrated that recurrent hospitalisation 
within one year after acute exacerbation of COPD was 
frequent and was observed in 42.7% of the cohort. Recurrent 
hospitalisation was more common among male patients 
and was significantly associated with LTOT use at home 
and ICU requirement at the index admission, suggesting 
that baseline disease severity and respiratory reserve play a 
central role in readmission risk. In addition, patients with 
recurrent hospitalisation had lower pH and higher pCO₂ and 
HCO₃⁻ levels, indicating a greater chronic ventilatory burden. 
Although NLR and PLR did not differ significantly between 
groups, CAR, SII, and CALLY showed significant differences, 
suggesting that composite inflammatory and nutritional 
indices may provide additional insight beyond simple cellular 
ratios. In addition, ROC curve analysis demonstrated that 
none of the evaluated laboratory parameters or inflammatory 
indices showed strong discriminatory performance 
for predicting recurrent hospitalization. Consistently, 
multivariate logistic regression analysis identified only male 

Table 3. Parameters demonstrating statistically significant differences 
between groups

Parameter
Recurrent 

hospitalization
No recurrent 

hospitalization (n=67) p-value

Potassium (K) 4.62±0.55 4.38±0.57 0.010

pH 7.37±0.06 7.38±0.08 0.025

pCO₂ (mmHg) 52.81±15.32 47.14±15.67 0.011

Hemoglobin (g/dl) 14.61±2.22 13.32±2.37 0.003

Procalcitonin (ng/ml)* 48.54 (0.01-24.94) 66.81(0.01-99.25) 0.004

CRP (mg/L)* 50.29 (0.38-299.00) 65.50 (0.57-239.00) 0.016

Troponin (ng/L)* 50.00 (3.70-516.00) 64.94 (4.10-1324.00) 0.018
CRP: C-reactive protein, pCO2: Partial pressure of carbondioxide, * As the data were not normally 
distributed, the Mann-Whitney U test was used. Data are presented as mean rank (minimum-
maximum)

Table 4. Comparison of inflammatory indices between groups

Index
Recurrent hospitalization 

(n=50)
No recurrent 

hospitalization (n=67) p-value

NLR 52.55 (1.3-82.5) 63.81 (1.4-153.2) 0.074

PLR 53.04 (65-1175) 63.45 (36-2360) 0.101

CAR 50.97 (0.09-78.68) 64.99 (0.14-71.67) 0.027

SII 51.46 (310-19388) 64.63 (293-41202) 0.038

CALLY 68.50 (0.01-13.80) 51.91 (0.01-9.12) 0.008
NLR: Neutrophil-to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio, CAR: C-reactive protein-to-
albumin ratio, SII: Systemic Immune-inflammation Index, CALLY: C-reactive protein-albumin-lymphocyte 
index, As the data were not normally distributed, the Mann-Whitney U test was used. Data are presented as 
mean rank (minimum-maximum)
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sex and LTOT use as independent predictors, while other 
laboratory and inflammatory markers were not independently 
associated with readmission. These findings suggest that 
recurrent hospitalization risk in COPD is more strongly 
driven by clinical indicators of disease severity rather than by 
individual laboratory parameters.

Numerous epidemiological studies have reported that COPD-
related hospitalisations predominantly occur in individuals 
over 65 years of age and are more common in men. However, 
it has also been noted that the sex gap has gradually narrowed 
in recent years, partly due to increasing smoking prevalence 
among women and the impact of environmental exposures.11 
In this context, the higher proportion of male patients 
observed in the recurrent hospitalisation group in our study 
is consistent with the existing literature. Greater cumulative 
tobacco exposure, occupational risk factors, and diagnosis at 
more advanced stages of disease in men have been suggested as 
potential contributors to an increased risk of readmission.3,10,11

In our cohort, the readmission rate exceeded 40% within the 
first year, and patients who were readmitted experienced a 
mean of 2.44 recurrent hospitalisations per year. These findings 
indicate that recurrent hospitalisation remains a clinically 
important problem following severe COPD exacerbation. 
Numerous studies have reported that readmission rates 
following COPD exacerbations are particularly high within 
the first year. In the RACE study, both short- and intermediate-
term readmission rates after a severe exacerbation were shown 
to be notably elevated.1 Similarly, Chen et al.2 demonstrated 
a significantly increased risk of rehospitalisation among 
patients with a history of exacerbation within the preceding 
year. Furthermore, systematic reviews and meta-analyses have 
indicated that readmission rates in COPD may range between 
30% and 50%, varying according to patient characteristics, 
healthcare systems, and duration of follow-up.4,10,12 

Conversely, some studies have reported lower readmission 
rates, particularly in centres where structured discharge 
planning, early follow-up programmes, and integrated care 
models have been implemented.13 These discrepancies may be 
explained by heterogeneity in patient selection, comorbidity 
burden, access to healthcare services, and follow-up 
strategies. Accordingly, the relatively high rates of recurrent 
hospitalisation and intensive care requirement observed in our 
cohort support the notion that the burden following COPD 
exacerbation remains substantial in real-world settings, 
underscoring the need for more effective risk stratification 
and follow-up strategies in this patient population.

The relationship between COPD and comorbidities is 
complex. Several systematic reviews and cohort studies 
have demonstrated that cardiovascular and metabolic 
comorbidities-such as heart failure, coronary artery disease, 
and diabetes mellitus-may increase the risk of recurrent 
hospitalization.3,4,10 In contrast, the finding in our study that 
the presence of a prior CVD was associated with a lower risk 
of readmission is relatively uncommon in the literature. Some 
reports suggest that patients with a history of CVD are often 
subject to closer clinical surveillance and are more frequently 
enrolled in multidisciplinary care programmes, which may 
contribute to reduced readmission rates.13 However, the 
literature remains inconsistent, with some studies reporting 
increased risk related to neurological comorbidities,12 whereas 
others found no independent association between prior 

CVD and recurrent admission.14 The lower rate of recurrent 
hospitalisation observed among patients with prior CVD in 
our cohort may plausibly be related to closer follow-up and 
more structured integrated care; however, confirmation of 
this association requires larger cohorts and prospective study 
designs.

In the present study, the significantly higher likelihood of 
recurrent hospitalisation among patients receiving LTOT at 
home is consistent with findings reported in the literature. In 
the systematic review by Chow et al.,3 LTOT use was identified 
as being associated with an increased risk of readmission, a 
relationship largely attributed to more advanced disease 
stages and more severe clinical phenotypes. Similarly, large-
scale cohort studies have reported higher rates of exacerbation 
and rehospitalisation among patients using LTOT; however, 
these studies emphasised that the observed association likely 
reflects underlying disease severity and comorbidity burden 
rather than a direct effect of the therapy itself.15,16

On the other hand, some studies have demonstrated that 
LTOT, when implemented in appropriately selected patients 
and combined with structured post-discharge follow-up 
programmes, may contribute to a reduction in readmission 
rates. In particular, LTOT integrated with planned discharge 
support and close outpatient monitoring has been reported 
to exert a protective effect.12,13 In this context, the association 
observed in our study between LTOT use and recurrent 
hospitalisation should be interpreted not as a direct adverse 
effect of oxygen therapy itself, but rather as a marker of 
advanced disease stage and greater clinical severity.

The higher rate of ICU requirement at index admission among 
patients who subsequently developed recurrent hospitalisation 
suggests that the risk of readmission may be closely related 
to the initial clinical severity of the exacerbation. Severe 
COPD exacerbations requiring ICU monitoring have been 
emphasised as markers of a more fragile post-discharge 
phenotype and have been consistently reported among major 
predictors of readmission risk.10,17 Meta-analyses have also 
identified ICU requirement as a surrogate marker of severe 
disease and adverse follow-up outcomes.12 In the meta-
analysis by Njoku et al.,10 patients requiring ICU support 
or mechanical ventilation during index admission were 
categorised as the highest-risk group for both 30-day and 
1-year recurrent ICU need after discharge. Another study 
estimated that approximately one in every five to six COPD 
patients admitted to the ICU would require ICU readmission 
within one year.18

In contrast, the absence of a significant association between 
pneumonia and recurrent hospitalisation in our cohort is 
consistent with literature indicating that pneumonia is more 
strongly linked to acute-phase mortality and short-term 
clinical deterioration rather than serving as a consistent 
predictor of long-term readmission risk.19

Likewise, the similar length of stay observed between groups 
suggests that hospitalisation duration alone may have limited 
predictive value for recurrent admission. A large U.S. cohort 
study reported an association between longer individual 
hospital stays and 30-day readmission; however, this was 
interpreted as reflecting disease severity and comorbidity 
burden rather than a direct causal relationship. At the 
institutional level, mean length of stay was not significantly 
associated with readmission rates, and the weak relationship 
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observed appeared to be shaped primarily by post-discharge 
care processes and patient characteristics.20 A separate 
systematic review and meta-analysis similarly identified 
length of stay as a potential source of heterogeneity but not as 
a consistently independent risk factor across studies.12

Evaluation of laboratory findings in our study suggests that 
recurrent hospitalisation may be more strongly associated with 
chronic physiological burden and impaired respiratory reserve 
rather than the magnitude of the acute inflammatory response. 
Higher pCO₂ and lower pH values in the recurrent group are 
consistent with previous reports linking hypercapnia and 
gas exchange impairment to adverse outcomes and increased 
readmission risk after severe COPD exacerbation.3,8,12,18 A large 
national guideline-based study conducted in Turkiye likewise 
identified hypercapnia and severe hypoxaemia as important 
predictors of readmission after exacerbation.21 Furthermore, 
studies assessing the predictive value of haematological 
parameters have emphasised that isolated laboratory values 
generally demonstrate limited discriminatory capacity 
and should instead be interpreted as markers of underlying 
chronic disease burden.22

Conversely, the higher CRP and procalcitonin levels 
observed in the non-recurrent group may indicate a more 
prominent acute infectious trigger during the index event 
in these patients. The literature suggests that elevated CRP 
and procalcitonin levels during acute exacerbation are 
associated with short-term clinical deterioration; however, 
their ability to predict long-term readmission risk remains 
inconsistent.6,23,24 Contemporary clinical guidelines similarly 
recommend the use of these biomarkers primarily for guiding 
acute management decisions rather than for long-term risk 
stratification.21

Taken together, these findings suggest that raw laboratory 
parameters may not directly determine readmission risk 
but rather reflect the biological distinction between acute 
inflammatory activation and chronic respiratory burden. 
Rehospitalisation dynamics appear to be shaped within 
a multidimensional clinical framework, consistent with 
systematic reviews emphasising that laboratory markers 
should be interpreted within appropriate clinical context.12

Additionally, elevations in troponin levels during acute 
COPD exacerbations have been associated with cardiac stress 
and systemic burden, correlating with adverse short-term 
outcomes.25 In our study, the observation that CAR and SII 
were higher in the non-recurrent group may indicate that 
acute inflammatory and cardiovascular stress was more 
pronounced at the index admission in these patients, whereas 
those who later developed recurrent hospitalisations may have 
exhibited a lower-grade but more persistent biological burden. 
Evidence regarding troponin remains heterogeneous; notably, 
a UK cohort study reported that elevated troponin levels 
during acute exacerbation were associated with both major 
adverse cardiac events and a higher 90-day risk of COPD 
readmission.25

Regarding inflammatory indices, NLR and PLR did not 
differ significantly between groups, whereas CAR, SII, and 
CALLY demonstrated statistically meaningful differences. 
These findings suggest that composite indices reflecting 
inflammation, immune response, and nutritional status 
may provide greater discriminatory value for recurrent 
hospitalisation risk than simple cellular ratios alone.

Although NLR and PLR have been linked to exacerbation 
severity, mortality, and short-term outcomes in previous 
studies, their predictive value for 6-12 month readmission 
remains inconsistent.6,7 In the meta-analysis by Ruan et al.,12 
the impact of inflammatory markers on readmission was 
described as heterogeneous, with simple ratios such as NLR 
and PLR showing limited predictive utility for long-term 
rehospitalisation. Similarly, the systematic review by Njoku et 
al.10 reported that these ratios were not consistently validated 
as independent predictors of readmission across studies. 
These findings support the absence of significant differences 
in NLR and PLR in our cohort.

In contrast, the significant differences observed in CAR, SII, 
and CALLY indices suggest that recurrent hospitalisation risk 
may be linked to more integrated biological processes. CAR, 
which simultaneously reflects systemic inflammation and 
nutritional status, has been associated with adverse clinical 
outcomes in several chronic diseases, including COPD. In a 
meta-analysis involving Asian populations, Lin et al.4 reported 
stronger associations between CRP-based composite indices 
and both readmission and mortality. Similarly, Alqahtani et 
al.17 noted that evaluating systemic inflammation alongside 
negative acute-phase reactants such as albumin provides more 
meaningful prognostic information than CRP or leukocyte 
count alone.

SII and CALLY, incorporating multiple parameters such 
as neutrophils, lymphocytes, platelets, CRP, and albumin, 
represent more comprehensive indices that have only 
recently been introduced into COPD research. In a 12-month 
readmission study, Zhang et al.8 demonstrated that such multi-
component inflammatory indices outperformed conventional 
haematological ratios in predicting rehospitalisation. 
Although some reports suggest that these indices may 
primarily reflect acute-phase prognosis and have limited long-
term predictive value, our findings indicate that they may be 
particularly useful in identifying high-risk patient profiles.3,10

Limitations
The single-center and retrospective design of this study limits 
the generalizability of the findings. Inflammatory markers 
were measured at only a single time point, precluding the 
assessment of temporal dynamic changes and their relationship 
with disease progression. Therefore, multicenter, prospective 
studies with long-term follow-up are required to validate 
these findings. Socioeconomic factors (such as income level, 
educational status, social support, and treatment adherence) 
were not systematically recorded and thus could not be 
incorporated into the analyses. Finally, although the sample 
size was sufficient for the primary analyses, it may have limited 
the statistical power to detect smaller effect sizes, particularly 
for secondary endpoints and subgroup analyses. Despite these 
limitations, the study provides clinically meaningful insights 
into the association between inflammatory and cardiac 
biomarkers and recurrent hospitalizations, and may serve as a 
foundation for future prospective, multicenter investigations.

CONCLUSION
Readmission following acute exacerbation of COPD is a 
common and clinically significant outcome, affecting nearly 
half of patients within the first year. In this study, readmissions 
in patients admitted for acute exacerbation of COPD were more 
closely associated with disease severity, multidimensional 
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inflammatory processes, and chronic physiological burden, 
independent of age and several conventional clinical 
parameters. The predominance of male sex among patients 
with recurrent admissions, the higher frequency of ICU 
requirement during the index hospitalization, and the greater 
use of home oxygen therapy suggest that this patient group 
represents a more vulnerable clinical phenotype in the post-
discharge period.

Laboratory findings further indicate that chronic ventilatory 
impairment, reflected by hypercapnia and acid-base 
imbalance, may be more closely associated with recurrent 
hospitalisation than markers of acute inflammatory response. 
In contrast, composite inflammatory indices -particularly 
CAR, SII, and CALLY- demonstrated greater discriminatory 
value compared with simpler ratios such as NLR and PLR, 
highlighting the importance of integrating inflammation, 
immune response, and nutritional status into risk assessment.

In light of these findings, incorporating multidimensional 
inflammatory indices and clinical markers of disease 
severity into routine clinical assessment may facilitate 
early identification of patients at high risk for recurrent 
hospitalization in COPD. Early recognition of this high-
risk subgroup may enable closer post-discharge monitoring 
and targeted care strategies, thereby potentially reducing 
the overall hospital burden. Further large-scale, prospective 
studies are warranted to validate these findings and to 
establish their clinical applicability.
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