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Purpose: Hierarchical management is advocated in China to effectively manage chronic obstructive pulmonary disease (COPD)
patients and reduce the incidence and mortality of acute exacerbation of COPD (AE-COPD). However, primary and community
hospitals often have limited access to advanced equipment and technology. Complete blood count (CBC), which is commonly used in
these hospitals, offers the advantages of being cost-effective and easily accessible. This study aims to evaluate the significance of
routine blood indicators in aiding of diagnosing AE-COPD.

Patients and Methods: In this research, we enrolled a total of 112 patients diagnosed with AE-COPD, 92 patients with stable
COPD, and a control group comprising 60 healthy individuals. Clinical characteristics, CBC parameters, and serum CRP levels were
collected within two hours. To assess the associations between NLR/PLR/MLR and CRP by Spearman correlation test. The diagnostic
accuracy of NLR, PLR and MLR in AE-COPD was assessed using Receiver Operating Characteristic Curve (ROC) and the area under
the curve (AUC). Binary Logistic Regression analysis was conducted for the indicators of NLR, PLR and MLR.

Results: We found that patients with AE-COPD had significantly higher levels of NLR, PLR and MLR in contrast to patients with
stable COPD. Additionally, the study revealed a noteworthy correlation between CRP and NLR (rs=0.5319, P<0.001), PLR
(rs=0.4424, P<0.001), and MLR (rs=0.4628, P<0.001). By utilizing specific cut-off values, the amalgamation of NLR, PLR and
MLR augmented diagnostic sensitivity. Binary logistic regression analysis demonstrated that heightened NLR and MLR act as risk
factors for the progression of AE-COPD.

Conclusion: The increasing levels of NLR, PLR and MLR could function as biomarkers, akin to CRP, for diagnosis and assessment
of acute exacerbations among COPD patients. Further research is required to validate this concept.

Keywords: acute exacerbation of chronic obstructive pulmonary disease, AE-COPD, neutrophil-lymphocyte ratio, NLR, platelet-
lymphocyte ratio, PLR, monocyte-lymphocyte ratio, MLR
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Introduction

Chronic obstructive pulmonary disease (COPD) is an extensively occurring condition defined by continuous respiratory
symptoms and airflow limitation that cannot be easily reversed, resulting in increased prevalence and mortality rates globally,
which lead to an enormous burden on healthcare systems and society.' In China, there is a concerning prevalence of COPD
patients, with a staggering count of 105 million reported patients in 2020. This number is expected to continue increasing and
is projected to reach 109 million by 2025.** The overall prevalence of COPD in individuals aged 40 and above is 13.7%,
mainly attributed to sustained exposure to cigarette smoke, environmental pollutants and the aging population.® Given the
increasing trend of an ageing population, China advocates the implementation of a hierarchical management in COPD
patients. This approach not only helps to rationally allocate medical resources, but also better meets the individual needs of
patients, thus improving treatment outcomes and quality of life.

Acute exacerbation of chronic obstructive pulmonary disease (AE-COPD) refers to a sudden worsening of respiratory
symptoms in patients with COPD, such as cough, sputum and dyspnea, accompanied by the airway limitation and
systemic inflammation.” Clinically, the diagnosis of AE-COPD relies heavily on the patient’s medical history and clinical
manifestations. However, the similarities between the symptoms of AE-COPD and a variety of other diseases, such as
pneumonia and pulmonary embolism, have led to challenges in the diagnostic process. Furthermore, in the early stage of
AE-COPD, as the symptoms are relatively mild, judgement by clinical manifestations alone may not be accurate enough,
and may easily lead to missed or misdiagnosis. Therefore, at this stage, timely therapeutic interventions through auxiliary
examination can rapidly control the condition, alleviate the symptoms, and prevent further deterioration of the disease,
thus greatly improving the therapeutic effect of AE-COPD. Laboratory examinations play a crucial role in identifying
and diagnosing acute exacerbations of COPD. However, the ability to detect these methods in primary and community
hospitals’ laboratories is significantly restricted due to equipment limitations. Therefore, it is essential to identify easily
accessible, affordable and effective method to aid in the diagnosis of AE-COPD.

934 https: International Journal of Chronic Obstructive Pulmonary Disease 2024:19
Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Cai et al

More than half of the AE-COPD cases are triggered by bacterial and viral infections.®® Studies have shown that the
inflammatory profile of COPD is associated with different types of inflammatory cells, including lymphocytes and
neutrophils, which can lead to respiratory tissue damage.'®'' Hence, the exploration of inflammation-associated
biomarkers could be a valuable approach for predicting and aiding the diagnosis of AE-COPD.

C-reactive protein (CRP) is usually used as a common indicator of inflammation in clinical practice, but not all primary and
community hospitals carry out CRP testing for various reasons in China. In addition, the cost of CRP testing is indeed higher
compared to Complete Blood Count (CBC). CBC is a fundamental clinical test that serves as a rapid laboratory aid, which is
also carried out in primary and community hospitals’ laboratory.' In the field of inflammation, lymphocytes and neutrophils
are significant indicators observed in CBC. The CBC is able to reflect the systemic inflammatory response in different
diseases.'® The presence of neutrophil-lymphocyte ratio (NLR) is recognized as a marker for systemic inflammation.'*
Additionally, the platelet-lymphocyte ratio (PLR) has been evaluated as a predictor for various systemic inflammatory
disorders.'> Moreover, the monocyte-lymphocyte ratio (MLR) is acknowledged as a new marker in patients with different
types of malignant diseases.'® Recent studies have reported that three calculated indices derived from CBC tests in clinical
practice are independent risk factors and helpful in diagnosing infection and the development of inflammation.'”

Although previous studies have examined the diagnostic value of individual CBC parameters for AE-COPD, research
on the relationship between CBC indicators and clinical diagnosis evaluation of AE-COPD patients is still limited.?® This
study aims to comprehensively investigate all indicators of CBC, including NLR, PLR, and MLR, and explore their
application value in the diagnosis and evaluation of AE-COPD.

Materials and Methods

Examples

In this retrospective study, 264 participates were enrolled and divided into three groups: 112 patients with AE-COPD, 92
patients with stable COPD and a control group of 60 healthy individuals. The control group is healthy elderly people without
underlying diseases. The stable COPD group were patients with COPD who were regularly followed up. The AE-COPD
group were patients who were admitted to the hospital to receive treatment. All participants’ blood test results were obtained
from Tanzhou People’s Hospital of Zhongshan (Guangdong Province, China), from January 1, 2021 to December 31, 2022.

Participants were included in this study if they met the following criteria: (1) The control group was healthy elderly without
underlying disease (eg, diabetes, cardiovascular disease, immune system disorders), and age and smoking rates were not
statistically different from those of the COPD group. (2) All the patients with COPD were diagnosed by a pulmonologist based
on past smoking history, clinical symptoms and spirometry measurement. According to the GOLD (2021 report) criteria,
COPD patients had forced expiratory volume in 1 second [FEV1]/forced vital capacity [FVC]<70%. (3) Furthermore,
individuals afflicted with AE-COPD experience a sudden exacerbation of respiratory manifestations including coughing,
sputum production and dyspnea, accompanied by both airway restriction and systemic inflammation. The severity of these
symptoms necessitates hospitalization. In China, steroid drugs have become a regular part of many patients” home medical kits
due to the chronic and recurrent nature of COPD. However, in actual medical practice, not all patients with AE-COPD receive
hormone therapy before hospital admission due to the lack of knowledge about medication and insufficient medical resources.
It is worth noting that patients with AE-COPD may have altered blood results after the use of steroid drugs, as these
medications can impact the body’s hematopoietic and immune systems, leading to alterations in CBC values. The exclusion
criteria were as follows: (1) Steroid drugs had been taken before the blood test. (2) Anti-infective medication has been
administered prior to the blood test. (3) Patients with hematological disorders. (4) Patients with other respiratory disorders.
(5) Patients with mental disorders or psychological disorders.

Data regarding demographics and clinical characteristics were gathered from every participant, encompassing
information such as age, gender, and smoking background. A skilled and authorized nurse collected venous blood
from the participant. The participants’ venous blood samples were gathered using K2 EDTA tubes and underwent
analysis within a timeframe of 2 hours. NLR (Neutrophil-Lymphocyte ratio), PLR (Platelet-Lymphocyte ratio) and MLR
(Monocyte—Lymphocyte ratio) was calculated derived from CBC per individual. Complete blood count was determined
by Sysmex XN2800 (Kobe, Japan). The venous blood samples of participants were taken into sterile drying tubes, and
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the serum taken after centrifugation were detected the level of C-reactive protein (CRP) within 2 hours. CRP detection
was determined by Genrui PA300 (Shenzhen, China). CBC and CRP results for all participants were obtained without
receiving any therapeutic measures prior to blood collection. All blood samples were taken within 2 hours. All tests were
carried out in strict accordance with the regulations and tested by professional laboratory technician. The instruments are
in control during the testing period.

Statistical Analysis

All statistical analyses were performed using SPSS 25.0 for Windows (IBM, Chicago, USA). Data are represented as
mean + standard deviation. Control, stable-COPD and AE-COPD were compared by one-way analysis of variance
parametric tests for the comparison of categorical variables and continuous variables. The correlation between NLR,
PLR, and MLR and CRP was assessed using Spearman correlation test. To evaluate the sensitivity and specificity of
NLR, PLR, and MLR, Receiver Operating Characteristic Curve (ROC) analysis was employed. In addition, we analyzed
the sensitivity and specificity of two or three-markers combinations. To evaluate the diagnostic accuracy, we employed
the area under the curve (AUC), which measures the ability to discriminate, with greater values denoting increased
discriminatory capability. Binary logistic regression analyses incorporated individual risk factors. Statistical significance
was established for group differences at P<0.05.

Results

Characteristics of Included Subjects

From January 2021 to December 2022, a total of 264 participants were included in this retrospective study. There were
112 patients with AE-COPD (71.43% male; mean age 76.866 + 7.039 years), 92 patients with stable-COPD (78.26%
male; mean age 76.870 = 6.385 years) and 60 healthy individuals (78.33% male; mean age 75.433 + 3.846 years). There
was no statistically significant difference between the ages, gender and smoking history of the study participants. Table 1
displays the demographic traits of the subjects included in the study groups and the control group.

As shown in Table 2, elevated levels of leukocytes, erythrocytes, neutrophils, lymphocytes, monocytes, eosinophils,
hemoglobin, mean corpuscular volume (MCV), hematocrit (HCT), red cell distribution width (RDW), plateletcrit (P-CT),
mean platelet volume (MPV), platelet distribution width (PDW), Platelet-large cell rate (P-LCR), NLR, PLR, MLR and
CRP were observed in both stable and exacerbation periods of COPD groups when compared to the control group (P <
0.05). Conducting the comparison in the COPD observation group, we found only the levels of lymphocytes, NLR, PLR,
MLR, and CRP in AE-COPD group were significantly higher than stable COPD patients (P < 0.05). Table 2 displays the
laboratory characteristics of study groups and the control group.

Table | The Demographic Characteristics of Study Groups and the Control

Group

Characteristics Control COPD Group P-value

(n=60) Stable-COPD | AE-COPD

(n=92) (n=112)

Age(year) 75.433+3.846 | 76.870+6.385 | 76.866+7.039 NS
Smoking status, n(%) 48(80%) 73(79.35%) 79(70.54%) NS
Gender
Male 47(78.33%) 72(78.26%) 80(71.43%) NS
Female 13(21.67%) 20(21.74%) 32(28.57%)

Note: Statistically no sense between the control and COPD groups.
Abbreviations: COPD, chronic obstructive pulmonary disease; AE-COPD, acute exacerbation of
chronic obstructive pulmonary disease.
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Table 2 Clinical Complete Blood Count Parameters of the Study Patients

Parameters Control COPD Group P-value
(n=60) Stable-COPD AE-COPD
(n=92) (n=112)

Leukocytes 6.624+1.811 10.295+3.56 1% 9.829+3.757% 0.745
(x10*9/L)

Erythrocytes 4.846+0.571 4.21120.856% 4.297+0.843% 0.44
(x10*9/L)

Neutrophils 3.607x1.239 8.284+3.078% 8291x3.516% 0.988
(x10*9/L)

Lymphocytes 2.277+0.783 1.176£0.573% 0.773x0.335% <0.001 **
(x10*9/L)

Monocytes 0.497+0.170 0.703+0.285% 0.647+0.379* 0.555
(x10*9/L)

Eosinophils 0.198+0.186 0.09920.161% 0.088x0.150% 0.622
(x10%9/L)

Basophils 0.039+0.020 0.033+0.030 0.029+0.023* 0.668
(x10%9/L)

Platelet (x10*9/L) | 235.333+53.018 | 275.761£106.720 247.027+89.226 0.118

Hemoglobin (g/L) | 141.800£17.659 | 116.967+25.411% 120.518+24.042* 0.672

MCV (L) 91.025+7.793 87.595+9.705+ 87.998+10.042* 0.762
HCT (%) 43.8784.719 36.510+6.988% 37.468+6.688* 0.688
RDW (%) 13.205%1.241 14.536+2.654* 14.478+2.980% 0.998
P-CT (%) 0.242+0.053 0.266+0.103 0.243+0.081 0.2l
MPV (fL) 10.393+0.869 9.719+0.823% 9.830+0.885% 0.37
PDW (fL) 12.090 1.855 10.367+1.648* 10.542+1.722% 0.482
P-LCR (%) 27.922+6.935 22.58146.273% 23.238+6.814F 0.491
NLR 1.697+0.643 8.049+3.819% 12.347+6.623% | <0.001 **
PLR 113.449+42.115 | 286.973186.667% | 390.924+266.454* | 0.004 *
MLR 0.230+0.076 0.668+0.307* 0.912+0.558* <0.001 **
CRP 1.2811.130 13.418+23.971% 35.269+47.747F | <0.001 **

Notes: P-value means the value of Stable-COPD versus AE-COPD. *Significantly different from Control (P < 0.05).
*Significantly different from Stable COPD (*P < 0.01). **Significantly different from Stable COPD (**P < 0.001).
Abbreviations: MCV, mean corpuscular volume; HCT, hematocrit; RDW, red cell distribution width; P-CT,
plateletcrit; MPV, mean platelet volume; PDWY, platelet distribution width; P-LCR, Platelet-large cell rate; NLR,
neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte ratio; CRP,
C-reactive protein.

The Level of CRP, NLR, PLR and MLR

CRP is a sensitive acute phase reactant that increase in serum levels during infection and chronic inflammatory diseases.?’
According to existing literature, CRP has emerged as a conventional diagnostic indicator to differentiate infection-induced
AE-COPD progression.”? In this study, the average CRP levels among individuals with stable and exacerbated COPD, as well
as controls, yielding values of 13.418+23.971, 35.269447.747 and 1.281+1.130, respectively (P < 0.001).
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Figure | Scatter-plot representation in patients with COPD (Both stable and exacerbation period) and control. (A) NLR: Neutrophil-to-Lymphocyte ratio (B) PLR:
Platelet-to-Lymphocyte ratio (C) MLR: Monocyte-to-Lymphocyte ratio. *Significantly different from Stable COPD (*P < 0.01). **Significantly different from Stable COPD
(**P < 0.001).
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Figure 2 Spearman correlations between CRP and NLR, and PLR, and MLR in all participants (High correlation:0.5 to 1.0). (A) NLR, rs=0.5319, P<0.001 (B) PLR,
rs=0.4424, P<0.001 (C) MLR, rs=0.4628, P<0.001.

The mean values of NLR for control, Stable-COPD and AE-COPD were 1.697+0.643, 8.049+3.819 and 12.347+6.623,
respectively. The mean values of PLR for control, Stable-COPD and AE-COPD were 113.449 + 42.115, 286.973 + 186.667
and 390.924 + 266.454, respectively. The mean values of MLR for control, Stable-COPD and AE-COPD were 0.230+0.076,
0.668+0.307 and 0.912+0.558, respectively (Table 2). As show in Figure 1, the AE-COPD group exhibited notably increased
levels of NLR, PLR, and MLR when compared to both the stable COPD and control groups (P<0.05).

The Correlation of CRP with NLR, PLR and MLR

Spearman correlation analysis indicated a significant correlation of CRP with NLR (rs=0.5319, P < 0.001), PLR
(rs=0.4424, P < 0.001) and MLR (rs=0.4628, P < 0.001) (Figure 2). All the participants were taken into the Spearman
correlation analysis (Table 3).

Table 3 Correlations Between All Inflammatory
Markers

NLR PLR MLR

CRP r 0.5319 | 0.4424 | 0.4628

P value | 0.000%* | 0.000** | 0.000%*

N 252 252 252

Notes: **Correlation is significant at P<0.001.
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Figure 3 The receiver operating characteristic (ROC) curves of single and combined markers to evaluate diagnostic accuracy. (A) ROC curves for NLR PLR or MLR
measured in COPD samples taken in admission. (B) ROC curves for NLR, PLR and MLR combinations measured in COPD samples taken in admission.

Diagnostic Accuracy of NLR, PLR and MLR

Figure 3 displays the ROC curve analysis results for NLR, PLR, and MLR. The evaluation of AE-COPD using NLR
resulted in a sensitivity of 74.11% and a specificity of 66.30% at a cut-off value of 7.719. The AUC for NLR was
calculated to be 0.7528. When PLR was used to assess AE-COPD, the optimal cut-off PLR was determined to be
310.9, with an AUC of 0.6668. The sensitivity and specificity for PLR were 58.93% and 72.83%, respectively.
Similarly, MLR exhibited a sensitivity of 55.36% and a specificity of 72.83% at a cut-off value of 0.7301, resulting
in an AUC of 0.6493. In this study, we found that NLR had the highest diagnostic accuracy in AE-COPD, whereas
PLR and MLR show a better diagnostic specificity. We further examined the diagnostic accuracy of two or three-
markers combinations and found that they can improve the diagnostic sensitivity, which showed best sensitivity of
83.04% achieved by combining NLR and MLR. The diagnostic accuracy of both single markers and marker

combinations is listed in Table 4.

Risk Factors for the Development of AE-COPD

A binary logistic regression analysis was performed with COPD groups (both stable-COPD and AE-COPD) as dependent
variable and NLR, PLR and MLR as covariate. The results demonstrated NLR (OR=1.167, P<0.001), PLR (OR=1.000,
P=0.843) and MLR (OR=2.695, P=0.019), indicating that elevated NLR and MLR are risk factors for the patients with
AE-COPD (Table 5).

Table 4 Diagnostic Accuracy of the NLR, PLR and MLR

Marker Cut-off | Sensitivity | Specificity | PPV NPV | AUC
NLR 7.719 0.7411 0.663 0.7063 | 0.7051 | 0.7528
PLR 3109 0.5893 0.7283 0.7253 | 0.5929 | 0.6668
MLR 0.7301 0.5536 0.7283 0.7126 | 0.5726 | 0.6493
NLR+PLR 0.7679 0.6304 0.7167 | 0.6905 | 0.7505
NLR+MLR 0.8304 0.5543 0.694 | 0.7286 | 0.7505
PLR+MLR 0.7679 0.6196 0.7107 | 0.6867 | 0.6917
NLR+PLR+MLR 0.75 0.6413 0.7179 | 0.6782 | 0.7481

Abbreviations: PPV, Positive Predictive Value; NPV, Negative Predictive Value; AUC, area under the
curve.
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Table 5 Binary Logistic Regression Analysis of NLR, PLR and MLR

Marker B SE Wald 32 | P-value | OR | OR (95% CI)

NLR 0.155 | 0.041 14.261 0.000%* 1.167 1.077-1.265
PLR 0 0.001 0.039 0.843 | 0.998-1.002
MLR 0.991 | 0.423 5.49 0.019*% | 2.695 1.176-6.175

Notes: *Regression coefficient is significant at P<0.05.
Abbreviations: SE, standard error; OR, odds ratio; Cl, confidence interval.

Discussion

COPD is a disabling condition characterized by poorly reversible airflow limitation and inflammation. AE-COPD
exhibits a rapid deterioration in respiratory symptoms and airway function. This manifestation is predominantly triggered
by infection, leading to increased hospitalization rates and mortality among COPD patients. Additionally, the economic
burden on these patients is substantial, encompassing high direct and indirect medical expenses. As a most commonly
clinical test and a rapidly laboratory aid, CBC can detect relevant indicators of inflammation, reflecting initially the
infection of organism, and providing valuable information for the diagnosis and evaluation of AE-COPD patients.

In the lungs of COPD patients, the structure and function of lung tissues are damaged due to long-term chronic
inflammation and oxidative stress, making the airways more vulnerable to external pathogens. In this case, pathogen-
associated molecular patterns (PAMPs) may be released into the lung tissue and recognized by pattern recognition receptors
(PRRs) (eg, Toll-like receptors). Once PAMPs are recognized by PRRs, an immune response is initiated, leading to the
recruitment and activation of inflammatory cells, further exacerbating the damage and inflammatory response in lung
tissues.”> 2’ In this study, we found significantly higher levels of leukocytes, neutrophils, and monocytes in the COPD and
AE-COPD groups compared to the control group. However, patients with COPD have a suppressed immune system as a result
of repeated use of steroid medications, such as budesonide, over a long period of time. In this state of immunosuppression, the
increase in the number of leukocytes, neutrophils, and monocytes in AE-COPD patients may not be significant or sufficient to
effectively clear pathogens. The One-way Anova test showed that there was no statistically significant difference in
leukocytes, neutrophils and monocytes between stable-COPD and AE-COPD. In addition, lymphocyte counts may decrease
due to immunosuppression, which further weakens the immunological function.”® >* The level of lymphocytes in AE-COPD
group was significantly lower than stable-COPD group, with a statistically significant difference between the two groups.
NLR, PLR, and MLR were also found to be significantly elevated in AE-COPD compared to stable-COPD.

CRP is a classical inflammatory maker that increases in response to tissue damage, inflammation, or infection. A systematic
review™> discovered that individuals afflicted with COPD exhibited heightened CRP levels, with an average increase of 1.86 mg/I
compared to the control group, which is considered clinically significant. Stolz et al** demonstrated that CRP levels were
significantly elevated in AE-COPD. This study found that the group of AE-COPD had the highest serum levels of CRP compared
to the Control and Stable-COPD groups. Additionally, Spearman correlation analysis showed a positive correlation between CRP
and NLR/PLR/MLR. It can be seen that NLR, PLR and MLR not only reflect CRP levels to a certain extent, but can also be used
as auxiliary tools to help physician diagnose and monitor the development of AE-COPD.

ROC curve analysis was conducted to assess the diagnostic effectiveness of NLR, PLR, and MLR individually and in
combination for AE-COPD. The results showed that NLR is a strongest parameter in diagnosing AE-COPD, with an
optimal AUC of 0.7528, while PLR and MLR show a better ability in diagnostic specificity. Compared with NLR, it
showed a better diagnostic sensitivity of two or three-marker combinations of NLR, PLR and MLR. A combination of
NLR and MLR have showed the strongest diagnostic sensitivity of 0.8304 (AUC=0.7505). Therefore, it is recommended
to interpret the results of NLR, PLR and MLR together for better diagnostic accuracy.

According to binary logistic regression analysis, elevated NLR and MLR are risk factors for the patients with AE-
COPD. As a result, the accuracy of the PLR as a diagnostic tool needs to be reevaluated and discussed with caution.

Compared to other common clinical inflammatory indicators such as CRP and procalcitonin (PCT), CBC has the
advantage of being convenient and cost-effective. It is the most common laboratory examination due to its rapid and
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easily accessible feature, especially for primary and community hospitals. Currently, the diagnosis of AE-COPD mainly
depends on clinical symptoms and lacks specific serum biomarkers. Nonetheless, if routine checkup of patients with
stable COPD reveals elevated levels of NLR, PLR and MLR, it becomes crucial to remain vigilant regarding any
alterations in the patient’s health status.

In this study, we applied the data of COPD patients in our hospital for retrospective analysis, all of which were
obtained before anti-infective treatment. However, there were still several limitations. Firstly, it is necessary to conduct
retrospective cohort study across multiple hospitals and a large number of samples to confirm the diagnosis accuracy of
NLR, PLR and MLR in patients with AE-COPD. Secondly, it is meaningful to explore the correlation between the
severity of AE-COPD and the level of NLR, PLR and MLR, that physicians can classify and manage patients with AE-
COPD based on the level of NLR, PLR and MLR. This approach is helpful for the clinical management and optimal
allocation of limited medical resource. Thirdly, future study should take a CBC test regularly throughout treatment to
investigate the relationship between the level of NLR/PLR/MLR and prognosis of AE-COPD. Fourthly, follow-up visits
with CBC examination should also be conducted after discharge to determine the relevance of NLR/PLR/MLR and
patient survival rates. Fifthly, future work should examine the ability of NLR, PLR and MLR to discriminating bacterial
or viral infections in AECOPD, which plays a guiding role in the treatment of antibiotics.

Conclusion

In patients with AE-COPD, markers for increased inflammation, such as NLR, PLR and MLR, can be utilized akin to
CRP. This similarity indicates that elevated NLR, PLR, and MLR may serve as indicators of heightened inflammation.
Moreover, they provide a cost-effective and easily accessible alternatives for detecting AECOPD, which is helpful for
primary hospitals and community hospitals. This study demonstrated that utilizing the combination of NLR, PLR, and
MLR can enhance diagnostic accuracy in AE-COPD, making them a valuable tool in diagnosing and evaluating acute
exacerbation.
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