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Yang et al.: Role of C-Reactive Protein-Albumin-Lymphocyte Index in Acute Exacerbation of Chronic 
Obstructive Pulmonary Disease

The correlation between C-reactive protein-albumin-lymphocyte index and the severity of acute 
exacerbation among chronic obstructive pulmonary disease patients and its association with the use of 
phlegm-reducing drugs, glucocorticoids, antibiotics and C-reactive protein-albumin-lymphocyte index 
was explored. 257 acute exacerbation of chronic obstructive pulmonary disease individuals according to 
the presence and absence of respiratory failure, were selected and were divided into two groups, acute 
exacerbation of chronic obstructive pulmonary disease with respiratory failure group (n=130) and acute 
exacerbation of chronic obstructive pulmonary disease without respiratory failure group (n=127). Logistic 
regression was used to analyze the relationship between C-reactive protein-albumin-lymphocyte index and 
acute exacerbation of chronic obstructive pulmonary disease severity. To study the predictive ability of 
C-reactive protein-albumin-lymphocyte index on the severity of acute exacerbation of chronic obstructive 
pulmonary disease, receiver operating characteristic curve was drawn and we calculated the critical value 
of C-reactive protein-albumin-lymphocyte. According to the critical value, C-reactive protein-albumin-
lymphocyte index <2.74 group (n=187) and C-reactive protein-albumin-lymphocyte index >2.74 group 
(n=80) were categorized. Chi-square test was used to analyze the relationship between the use of phlegm-
reducing drugs, glucocorticoids, antibiotics and C-reactive protein-albumin-lymphocyte index. C-reactive 
protein-albumin-lymphocyte index of the acute exacerbation of chronic obstructive pulmonary disease 
with respiratory failure group was significantly lower than that of the acute exacerbation of chronic 
obstructive pulmonary disease without respiratory failure group (p<0.001); C-reactive protein-albumin-
lymphocyte index in both single-factor logistic and multi-factor logistic regression (p<0.05); area under 
curve value of C-reactive protein-albumin-lymphocyte index was 0.653 (p<0.01), the critical value is 
determined to be 2.74 based on the value corresponding to the maximum Youden index. The usage rate 
of phlegm-reducing drugs, glucocorticoids, and antibiotics in the C-reactive protein-albumin-lymphocyte 
index <2.74 group are significantly higher than those in the C-reactive protein-albumin-lymphocyte 
index >2.74 group (p<0.05). C-reactive protein-albumin-lymphocyte index is an independent risk factor 
for acute exacerbation of chronic obstructive pulmonary disease with respiratory failure and has certain 
value in predicting the severity of acute exacerbation of chronic obstructive pulmonary disease; level of 
C-reactive protein-albumin-lymphocyte index is significantly related to the use of phlegm-reducing drugs, 
glucocorticoids and antibiotics.
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Chronic Obstructive Pulmonary Disease (COPD) 
is a heterogeneous lung disease characterized by 
airway abnormalities (bronchitis, bronchiolitis) 
and/or alveolar abnormalities (emphysema). 

Chronic respiratory symptoms (dyspnea, cough, 
sputum production, and/or exacerbations) leading 
to persistent, often progressive airflow limitation[1]. 
COPD is the 3rd leading cause of death worldwide 
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and one of the most important global public 
health problems[2]. Acute Exacerbation of Chronic 
Obstructive Pulmonary Disease (AECOPD) is an 
important factor that accelerates the progression of 
COPD and leads to early death. In clinical practice, it 
is necessary to pay attention to comprehensively and 
accurately assess acuteness, which is individualized 
for COPD patients. Key to assessment and 
management strategies[3]. Therefore, it is of great 
clinical significance to find markers that are closely 
related to the severity of AECOPD.
Objective of the treatment in AECOPD is to 
minimize the negative impact of the current 
acute exacerbation and prevent subsequent 
events. Currently recommended drugs for the 
treatment of AECOPD are mainly bronchodilators, 
glucocorticoids and antibiotics[1]. Furthermore, 
the development of AECOPD is affected by many 
factors, including inflammation levels[4], nutritional 
status[5] and immune function[6]. C-Reactive Protein 
(CRP)-Albumin-Lymphocyte (CALLY) index is 
an improved inflammation-nutritional-immunity 
scoring system based on CRP, serum Albumin 
(ALB) and Lymphocyte (LYM) count[7]. This study 
provides new clinical evidence for the assessment 
of the severity of AECOPD patients by exploring 
the correlation between the CALLY index, severity 
of AECOPD and the use of phlegm-reducing drugs, 
glucocorticoids and antibiotics.

MATERIALS AND METHODS

General information:

257 AECOPD individuals admitted to the 
Department of Respiratory and Critical Care 
Medicine of Changzhi People’s Hospital from 
August 2022 to December 2023 were selected for 
this study. According to the presence or absence 
of respiratory failure, patients were divided 
into AECOPD with respiratory failure group 
(n=130) and without respiratory failure group 
(n=127). Data on the following demographic and 
clinicopathological characteristics was collected 
within 48 h after admission. 

Inclusion criteria: 

Patients who were diagnosed with COPD and had 
acute exacerbation according to the Global initiative 
for chronic Obstructive Lung Disease (GOLD) 
guidelines[1] and patients who have complete clinical 
data were included in the study. 

Exclusion criteria: 

Patients whose airflow limitation has been affected 
by some diseases with known causes or characteristic 
pathological manifestations, such as bronchiectasis, 
tuberculosis, fibrosis, severe interstitial lung disease, 
diffuse panbronchiolitis, obliterative bronchioles 
and inflammation, etc., and patients with severe 
heart, brain, liver, kidney dysfunction and malignant 
tumors were excluded from the study. 
The baseline characters included gender, age, height, 
weight, and smoking status, presence of underlying 
diseases such as hypertension, coronary heart disease, 
diabetes and cerebral infarction. Further, blood cell 
analysis was also studied and the results of the 
analysis such as count of White Blood Cells (WBC), 
Red Blood Cells (RBC), Hemoglobin (Hb), Platelets 
(PLT), Neutrophils (NEU), LYM, Eosinophils (EOS) 
and Basophils (BAS) were studied. Further, serum 
total protein, ALB, CRP and blood gas analysis like 
Partial pressure of Oxygen (PO2) and Partial pressure 
Carbon dioxide (PCO2) were also analyzed.
CALLY index=ALB×LYM/(CRP×10)

Statistical analysis:

Statistical Package for Social Studies (SPSS) version 
26.0 was used to analyze the collected data. Normally 
distributed measurement data was expressed as 
mean±standard deviation, and independent sample 
t-test was used for data comparison between groups; 
non-normally distributed measurement data was 
expressed as median (25th Percentile (P25) and 75th 
Percentile (P75). Rank sum test (Mann-Whitney 
U) was used for comparison between groups and 
the count data was expressed in terms of cases (%). 
Chi-square (χ2) test was used for comparison of data 
between the groups. Factors with p<0.05 in single-
factor analysis were used as independent variables 
and were included in multi-factor logistic regression 
analysis. Receiver Operating Characteristic (ROC) 
curve was constructed and the predictive value 
of the severity of COPD through the Area Under 
Curve (AUC), was evaluated which was determined 
based on the value corresponding to the maximum 
value of the Youden index; p<0.05 was found to be 
statistically significant.

RESULTS AND DISCUSSION
Clinical characteristics of the patients in both the 
groups were analyzed. The sample for this study 
included 257 patients diagnosed with AECOPD. 
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Table 1 summarizes the demographic and clinical 
characteristics of the patients. The mean age of the 
patients was (70.2±10.6) y, ranging from (35-98) y. 
Among 257 patients diagnosed with AECOPD, 130 
(50.6 %) were classified into the AECOPD with 
respiratory failure group and the remaining 127 
(49.4 %) were classified into the AECOPD without 
respiratory failure group. Compared with the group 
without respiratory failure, patients in the AECOPD 
group with respiratory failure had a higher incidence 
of hypertension, higher levels of RBCs, Hb, CRP, low 
PLT count, LYM and EOS. Furthermore, the CALLY 
index was significantly lower in the AECOPD group 
with respiratory failure compared with the AECOPD 
group without respiratory failure 0.99 (0.15 and 
4.70) vs. 0.25 (0.06 and 1.45) (p<0.001).
Relationship between the CALLY index and 
AECOPD respiratory failure and non-respiratory 
failure was studied. Univariate logistic regression 
analysis showed that CALLY index was significantly 
associated with AECOPD accompanied by 
respiratory failure (Odd’s Ratio (OR)=0.847 and 
p<0.001) (Table 2). Furthermore, serum CRP levels 

and lymphocyte count (components of the CALLY 
index) were strongly associated with AECOPD with 
respiratory failure (p<0.01). Other indicators include 
high blood pressure, RBC count and EOS count.
After adjusting confounding variables, multivariable 
regression analysis results showed that serum CRP 
levels and lymphocyte count were significantly 
independent predictors of AECOPD with respiratory 
failure. In addition, when included in the multivariate 
analysis of model 2, the CALLY index was still an 
independent predictor of AECOPD with respiratory 
failure, and the OR of the CALLY index was 0.810 
(95 % Confidence Interval (CI): 0.763-0.925 and 
p<0.001) (Table 3). In addition, hypertension and 
RBC count were also identified as independent factors 
associated with respiratory failure in AECOPD.
Further, the CALLY index and its components were 
compared with the other prognostic factors. We 
investigated the predictive ability of the CALLY 
index and its important components such as LYM 
and CRP for AECOPD with respiratory failure by 
using the AUC curve (fig. 1).

Variable AECOPD without 
respiratory failure

AECOPD with 
respiratory failure Overall p

Age (y) 69.5±10.8 71.0±10.4 70.2±10.6 0.240

Gender, n (%) 0.272

Male 106 (83.5 %) 101 (77.7 %) 207 (80.5 %)

Female 21 (16.5 %) 29 (22.3 %) 50 (19.5 %)

Body Mass Index (BMI) 
(kg/m2) 22.04 (19.03, 25.00) 21.97 (19.36, 25.50) 22.00 (19.24, 25.20) 0.702

Smoke, n (%) 97 (76.4 %) 93 (71.5 %) 190 (73.9 %) 0.397

Comorbidities, n (%) 

Hypertension 52 (40.9 %) 72 (55.4 %) 124 (48.2 %) 0.025

Coronary heart disease 13 (10.2 %) 17 (13.1 %) 30 (11.7 %) 0.562

Diabetes 14 (11.0 %) 14 (10.8 %) 28 (10.9 %) 1

Cerebral infarction 27 (21.3 %) 16 (12.3 %) 43 (16.7 %) 0.066

Biochemical characteristics 

WBC×109/l 6.85 (5.28, 8.91) 6.70 (5.48, 9.60) 6.82 (5.42, 8.94) 0.781

RBC×1012/l 4.53 (4.18, 4.95) 4.77 (4.25, 5.29) 4.61 (4.20, 5.17) 0.013

Hb (g/l) 142 (131, 154) 151 (135, 164) 146 (133, 159) 0.003

PLT×109/l 202 (164, 274) 173 (138, 226) 188 (153, 241) 0.005

NEU×109/l 4.69 (3.47, 6.43) 5.18 (3.86, 7.46) 5.04 (3.58, 6.97) 0.106

LYM×109/l 1.24 (0.91, 1.73) 0.88 (0.65, 1.28) 1.11 (0.73, 1.55) <0.001

TABLE 1: CLINICAL CHARACTERISTICS STRATIFIED BY THE AECOPD PATIENTS
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MON×109/l 0.68 (0.56, 0.93) 0.88 (0.65, 1.28) 0.54 (0.40, 0.73) 0.755

EOS×109/l 0.06 (0.03, 0.15) 0.03 (0.00, 0.93) 0.05 (0.01, 0.12) 0.001

BAS×109/l 0.02 (0.01, 0.04) 0.02 (0.01, 0.04) 0.02 (0.01, 0.04) 0.840

TP (g/l) 65.40 (62.30, 71.00) 66.40 (61.95, 71.58) 65.80 (62.1, 71.2) 0.305

ALB (g/l) 41.80 (38.70, 44.30) 40.45(37.00, 44.00) 40.90 (37.90, 44.10) 0.155

CRP (mg/l) 5.53 (1.41, 29.54) 16.88 (3.14, 56.94) 9.76 (1.88, 43.95) 0.001

CALLY index 0.99 (0.15, 4.70) 0.25 (0.06, 1.45) 0.44 (0.08, 2.89) <0.001

Clinical variables OR 95 % CI p

Age 1.014 0.991-1.038 0.24 

Gender 1.449 0.776-2.706 0.244 

Smoking 0.777 0.444-1.36 0.377 

Hypertension 1.79 1.092-2.936 0.021 

Coronary heart disease 1.319 0.612-2.842 0.479 

Diabetes 0.974 0.444-2.135 0.948 

Cerebral infarction 0.52 0.265-1.02 0.057 

WBC 1.047 0.976-1.123 0.2 

RBC 1.639 1.139-2.36 0.008 

Hb 1.017 1.004-1.029 0.007 

PLT 0.997 0.994-1 0.089 

NEU 1.011 0.966-1.059 0.63 

LYM 0.357 0.221-0.577 <0.01 

MON 0.947 0.757-1.185 0.633 

EOS 0.14 0.028-0.695 0.016 

BAS 0.271 0.005-13.852 0.515 

TP 1.019 0.984-1.056 0.291 

ALB 0.964 0.915-1.016 0.176 

CRP 1.008 1.003-1.014 0.002 

CALLY index 0.847 0.774-0.926 <0.001

TABLE 2: UNIVARIATE LOGISTIC REGRESSION ANALYSIS FOR AECOPD PATIENTS

Clinical variables OR 95 % CI p

Model-1    

Hypertension 2.215 1.278-3.837 0.005

RBC 1.932 1.282-2.911 0.002

EOS 0.393 0.080-1.924 0.249

LYM 0.425 0.252-0.717 0.001

CRP 1.007 1.001-1.013 0.014

TABLE 3: MULTIVARIATE LOGISTIC REGRESSION ANALYSIS FOR AECOPD PATIENTS
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Model-2    

Hypertension 2.341 1.357-4.039 0.002

RBC 1.891 1.266-2.823 0.002

EOS 0.236 0.047-1.182 0.079

CALLY index 0.81 0.763-0.925 <0.001

Fig. 1: ROC curves of CALLY index and other prognostic factors
Note: (  ): CALLY index; (  ): LYM; (  ): CRP; (  ): PNI; (  ): CAR and (  ): Reference line

AUC values of CALLY index, LYM counts and 
serum CRP level were 0.653 (95 % CI: 0.586-0.719), 
0.671 (95 % CI: 0.606-0.737) and 0.622 (95 % CI: 
0.554-0.690) respectively. Furthermore, the AUC 
of the CALLY index was significantly higher than 
serum CRP level but not higher than lymphocyte 
counts. However, combining serum CRP level with 
lymphocyte count may improve the prediction of 
AECOPD with respiratory failure.
CALLY index <2.47 is the best threshold for 
predicting AECOPD with respiratory failure, with a 
sensitivity of 85.4 % and a specificity of 40.2 %. The 
accuracy in predicting AECOPD with respiratory 
failure is significantly higher than that of Prognostic 
Nutritional Index (PNI) (AUC: 0.626 and p<0.01) 

and CAR (AUC: 0.624 and p<0.01) (Table 4).
CALLY index, other clinical parameters and 
treatments were discussed. The clinical characteristics 
of AECOPD patients were stratified according to the 
critical value of CALLY index level on admission 
(Table 5). Patients with CALLY index <2.47 had 
higher WBC, NEU and Monocyte (MON) count 
including serum CRP level while Hb, LYM, EOS 
and ALB are low. Patients with lower CALLY index 
had significantly higher incidence of respiratory 
failure than patients with higher CALLY index. In 
terms of treatment, the patients with lower CALLY 
index used significantly higher rates of antibiotics, 
phlegm-reducing drugs and glucocorticoids than 
patients with higher CALLY index.



www.ijpsonline.com

Special Issue 4, 2024Indian Journal of Pharmaceutical Sciences110

 Variables AUC p 95 % CI

CALLY index 0.653 <0.01 0.586-0.719

LYM 0.671 <0.01 0.606-0.737

CRP 0.622 <0.01 0.554-0.69

PNI 0.626 <0.01 0.558-0.694

CAR 0.624 <0.01 0.556-0.692

TABLE 4: AUC ANALYSIS OF THE PATIENTS

 Clinical characteristics CALLY index <2.74 (n=187) CALLY index >2.74 (n=70) p

Age (y) 70.76±10.619 68.87±10.551 0.24

BMI (kg/m2) 22.31 (19.00, 25.11) 22.87 (20.16, 25.65) 0.564

Gender 0.2

Male 147 (78.6 %) 60 (85.7 %)

Female 40 (21.4 %) 10 (14.3 %)

Smoke 135 (72.2 %) 55 (78.6 %) 0.3

Hypertension 87 (46.5 %) 37 (52.9 %) 0.366

Coronary heart disease 21 (11.2 %) 9 (12.9 %) 0.718

Diabetes 22 (11.8 %) 6 (8.6 %) 0.465

Cerebral infarction 32 (17.1 %) 11 (15.7 %) 0.789

WBC×109/l 8.28 (5.92, 9.77) 6.43 (5.02, 8.54) <0.01

RBC×1012/l 4.65±0.81 4.71±0.49 0.504

Hb (g/l) 144.71 (131.0, 159.0) 147.24 (136.0, 159.6) <0.01

PLT×109/l 202.39 (149, 247) 197.37 (158. 5, 229) 0.813

NEU×109/l 6.83 (4.14, 7.87) 4.20 (2.86, 4.81) <0.01

LYM×109/l 1.06 (0.66, 1.36) 2.75 (1.15, 1.93) <0.01

MON×109/l 0.75 (0.45, 081) 0.51 (0.35, 0.61) <0.01

EOS×109/l 0.09 (0.01, 0.09) 0.20 (0.04, 0.22) <0.01

BAS×109/l 0.03 (0.01, 0.04) 0.07 (0.02, 0.05) 0.095

TP (g/l) 65.89±7.47 66.47±5.64 0.503

ALB (g/l) 40.05±5.03 42.49±3.30 <0.01

CRP (mg/l) 49.83 (6.73, 65.96) 1.29 (0.61, 1.62) <0.01

AECOPD with respiratory failure, n (%) 111 (59.4 %) 19 (27.1 %) <0.01

Length of stay (d) 9.27 (7.0, 10.0) 8.33 (5.75, 12.0) 0.064

Antibiotic therapy 165 (88.2 %) 46 (65.7 %) <0.01

Mucus therapy 136 (72.7 %) 41 (58.6 %) 0.029

Glucocorticoid therapy 99 (52.9 %) 27 (38.6 %) 0.04

Glucocorticoid therapy of days (d) 3.22 (0.0, 6.0) 2.10 (0.0, 3.25) 0.017

Antibiotic+phlegm+glucocorticoid 
therapy 75 (40.1 %) 9 (12.9 %) <0.01

TABLE 5: CLINICAL CHARACTERISTICS STRATIFIED BY CALLY INDEX LEVEL AT ADMISSION
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COPD is a common chronic respiratory disease 
characterized by progressive worsening and 
worsening of symptoms[8]. According to the 2019 
Global Health Estimates released by the World 
Health Organization (WHO), COPD is the 3rd most 
common cause of death worldwide[9]. The frequency 
and severity of AECOPD play an important role in 
determining the management and overall efficacy 
of COPD[10]. AECOPD is an independent variable 
associated with decreased lung function[10,11]. 2024 
GOLD guidelines define AECOPD as an event 
characterized by worsening dyspnea and/or cough 
and sputum production for >14 d, often associated 
with increased local and systemic inflammation 
caused by airway infection, pollution or other lung 
injury[1,12].
This study demonstrates a clear correlation between 
inflammation, nutritional and immunity status 
as determined by the CALLY index and severity 
of AECOPD during the admission. AECOPD is 
characterized by a persistent inflammatory response 
in the airways, lung parenchyma and blood vessels. 
This inflammatory response is initiated and regulated 
by a variety of cytokines produced by different cell 
types, including macrophages, NEU and T-LYM. 
The presence of these cytokines and inflammatory 
factors leads to the progressive development of 
airflow limitation and structural deterioration of the 
airway wall and lung parenchyma[13,14].
CALLY index is an improved inflammation, 
nutritional and immunity scoring system based on 
serum CRP and ALB levels, and lymphocyte count[7]. 
CALLY index has been proven to be a good predictor 
of hepatocellular carcinoma, ovarian cancer, oral 
cancer, lung cancer and other diseases[7,15-17]. To our 
knowledge, none of the studies have been previously 
conducted to determine the correlation between the 
CALLY index and AECOPD severity.
CRP is a nonspecific acute-phase reactant that 
is induced in the liver by cytokines such as 
Interleukin-1 (IL-1), IL-6 and Tumor Necrosis 
Factor-Alpha (TNF-α). CRP levels are significantly 
elevated under various pathological conditions such 
as injury, infection and inflammation[18,19]. CRP is not 
only a highly effective biomarker of inflammation 
but it also actively participates in pathological 
mechanisms. For example, CRP has the ability 
to establish variety of complexes by binding to 
Capsular (C) polysaccharides on bacterial cell walls. 
This activates the complement system to promote 
the clearance of pathogens and necrotic cells[18-21]. 

Several articles have clearly stated that serum CRP 
levels can be used as a highly sensitive indicator of 
bacterial infection in AECOPD, thereby playing a key 
role in the diagnosis and treatment of AECOPD[13,22].
LYM are the markers of inflammation and different 
subpopulations of LYM that play different roles 
in the progression of different stages of COPD[23]. 
COPD induces the activation of the body’s adaptive 
immune system, causing LYM to infiltrate small 
airways of the lungs, which may lead to a decrease 
in circulating LYM[24,25]. In the study by Cao et al.[26], 
a positive correlation between reduced lymphocyte 
numbers and increased susceptibility to infection 
was confirmed, thereby increasing the risk of death 
in AECOPD patients. At the same time, in previous 
studies on Coronavirus Disease-2019 (COVID-19), 
lymphopenia was a notable feature observed in severe 
COVID-19 patients. The reason is that Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) 
particles target the cytoplasm of LYM, leading to 
their destruction[27].
ALB levels are often used as a marker of disease 
presence, persistence or remission[28]. It is significantly 
reduced during inflammation and malnutrition. ALB 
is synthesized by the liver maintains circulation and 
enters the interstitium and tissues, where it functions 
as an antioxidant and free radical scavenger. 
Eventually, the liver reduces or resynthesizes ALB 
to restore its antioxidant activity, depending on the 
severity of inflammation, ALB synthesis and anti-
inflammatory functions are upregulated. However, 
ALB breakdown is also increased in inflammatory 
regions, leading to hypoalbuminemia[29,30]. Previous 
studies have shown that AECOPD patients who died 
during hospitalization had lower ALB levels than 
survivors[31]. However, this study had no relevant 
evidence to support the association between ALB 
levels and AECOPD severity upon admission, but 
after grouping AECOPD patients according to 
CALLY index, the serum ALB levels of patients with 
lower CALLY index were significantly lower than 
those of patients with higher CALLY index (p<0.01).
According to the 2024 GOLD guidelines, it is 
recommended that AECOPD patients inhale short-
acting Beta (β)-agonists[1] because short-acting 
β-agonists are routine medications for AECOPD 
patients when they are admitted to hospital, so they 
are not included in this study.
Relevant studies have shown that systemic 
glucocorticoids cannot only shorten recovery time 
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and improve lung function, i.e., Forced Expiratory 
Volume 1 s (FEV1) during COPD exacerbations, 
but also improve oxygenation and reduce the risk 
of early relapse, treatment failure, and length 
of hospitalization[32-35]. 2024 GOLD guidelines 
recommend a dose of 40 milligrams of prednisone 
equivalent/day for 5 d. In this study, the use rate and 
number of days of glucocorticoid use in AECOPD 
patients with lower CALLY were significantly higher 
than those in AECOPD patients with higher CALLY.
Respiratory viruses and bacterial infections 
are closely related to AECOPD[36]. Therefore, 
antimicrobial treatment is an essential element 
of routine treatment of AECOPD[37]. 2024 GOLD 
guidelines point out that the use of antibiotics in 
AECOPD patients is currently controversial, but 
it can be based on clinical symptoms. Such as the 
use of antibiotics based on sputum characteristics[1]. 
Previous studies have shown that elevated serum 
CRP levels are highly sensitive indicators of bacterial 
infection in AECOPD and can guide the use of 
antibiotics[13,22]. In this study, the CALLY index was 
relatively. Antibiotic usage rate of AECOPD patients 
in the low group was significantly higher than that of 
AECOPD patients in the higher CALLY index group.
Another finding is that the use rate of phlegm-
reducing drugs in AECOPD patients in the lower 
CALLY index group was significantly higher than 
that in AECOPD patients in the higher CALLY index 
group. An obvious clinical feature of AECOPD 
patients is an increase in sputum and pus, an increase 
in sputum volume, and difficulty in expelling sputum, 
which will aggravate symptoms such as dyspnea. 
Studies have shown that chronic sputum production 
is related to a decrease in lung function or a greater 
decrease in FEV1 in COPD patients[1,38-40]. It is also 
pointed out in the 2024 GOLD guidelines that the use 
of mucolytic agents in COPD patients can reduce the 
number of acute exacerbations[1,41].
Taken together, we can infer that the CALLY index 
is able to describe the nutritional, inflammatory and 
immunity status of AECOPD patients. We verified 
for the first time that the CALLY index is a useful 
biomarker independently associated with whether 
AECOPD is accompanied by respiratory failure. We 
also divided AECOPD patients into 2 groups based 
on the cut-off value of CALLY. In the treatment of 
patients in the AECOPD group with lower CALLY, 
the use rate of glucocorticoids, antibiotics, phlegm-
reducing drugs and the combination of the three was 
significantly higher than that of CALLY. For patients 

in the higher AECOPD group, it is recommended 
to take treatment measures based on the CALLY 
index on admission, and to take more comprehensive 
treatment in the AECOPD group with lower early 
CALLY.
This study has several limitations. Primarily, the 
retrospective design of this study did not allow 
us to obtain laboratory test measures such as 
interleukins, ferritin levels, and Procalcitonin (PCT), 
thus hampering our ability to evaluate the potential 
significance of these measures in predicting AECOPD 
severity during data analysis. Secondly, because 
patients are often lost to follow-up after discharge, it 
is impossible to obtain the survival time of patients 
after discharge, so as to evaluate the relationship 
between medication use during hospitalization 
and survival, so as to further guide post-admission 
treatment; finally, this study was only conducted in 
one center, and the research cohort. The relatively 
small and limited number of severe cases may affect 
the generalizability of our findings.
CALLY index is an independent risk factor for 
AECOPD with respiratory failure, and patients with 
lower CALLY have higher rate of use of systemic 
glucocorticoids, antibiotics, and phlegm-reducing 
drugs during admission, and the number of days 
of glucocorticoid use is longer. These findings 
are expected to help clinicians promptly identify 
patients with respiratory failure in the early stages of 
hospitalization and adopt more aggressive treatments 
for AECOPD patients.
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