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exacerbation of chronic obstructive pulmonary disease
1

Abhilash KN1, Prakash Rao2, Anushree B Nambiar1
Junior Resident, Department of General Medicine, KVG Medical College and Hospital, Sullia, Karnataka, India
2
Professor, Department of General Medicine, KVG Medical College and Hospital, Sullia, Karnataka, India

Abstract
Background and objectives: Acute exacerbation of chronic obstructive pulmonary disease (AECOPD) is one of the leading
causes of hospitalization and is associated with considerable mortality, for which clinicians are seeking useful and easily obtained
biomarkers for prognostic evaluation. This study aimed to determine the potential role of the neutrophil–lymphocyte ratio (NLR)
as prognostic markers for hospital mortality in patients with AECOPD.
Methods: We included 50 patients with AECOPD in this retrospective study. Clinical characteristics, NLR, serum levels of Creactive protein (CRP) and other data were collected. Relationships between NLR and CRP were evaluated by Pearson’s
correlation test.
Results: Mean levels of NLR of all patients with AECOPD were 8.02±8. NLR levels correlated with serum CRP levels (P=0.05).
The overall hospital mortality rate was 16%. Levels of NLR were significantly higher among non-survivors compared to
survivors of AECOPD (both P=0.05).
Conclusion: NLR levels increased in non-survivor patients with AECOPD, and the NLR may be simple and useful prognostic
marker for hospital mortality in patients with AECOPD. More studies should be carried out to confirm our findings.
Keywords: acute exacerbation of chronic obstructive pulmonary disease, neutrophil–lymphocyte ratio, hospital mortality,
prognosis
Introduction
Chronic obstructive pulmonary disease (COPD) is a common
chronic airway inflammatory disease characterized by
persistent respiratory symptoms and airflow limitation [1].
COPD is associated, worldwide, with high morbidity and
mortality. In India, the overall prevalence of COPD was 6.5
to 7.7% in residents based on a cross-sectional survey [2].
COPD was the third leading cause of mortality in 2011 [3].
Acute exacerbation of COPD (AECOPD) is associated with
an acute worsening of respiratory symptoms that result in
additional therapy1. AECOPD has an independent and
significant negative influence on the prognosis of patients
with COPD, it increases the frequency of further severe
exacerbations, reduces health status and physical activity,
speeds the decline of lung function, increases mortality, and
places great economic burden on patients – with both high
direct and in-direct medical costs [4, 6]. AECOPD is one of the
leading causes of hospitalization, and contributes
significantly to mortality among patients with COPD [7].
Considering the important role of AECOPD in the prognosis
of patients with COPD, early and accurate individual
mortality risk assessment during exacerbation is of critical
importance for clinical management, and is helpful for
optimal allocation of limited medical resources. Clinicians
are seeking clinically meaningful predictors of mortality
following AECOPD admission, especially for biomarkers
which can be easily obtained upon admission [8].
AECOPD is associated with increased systemic and airway
inflammation, and enhanced inflammation worsens clinical
symptoms and decreases lung function of patients,
necessitating hospitalized treatment [9, 10]. The neutrophil–
lymphocyte ratio (NLR) is an marker of inflammatory status,

representing both the neutrophil and lymphocyte counts [11, 12]
NLR is an indicators of general immune response to various
stress stimuli, and play an important role in the prognostic
evaluation of a series of diseases, including malignant
cancers, myocardial infarction, community-acquired
pneumonia, and acute pulmonary embolism [13, 16]. However,
limited data have been presented on the relationship between
NLR and clinical outcomes of hospitalized patients with
AECOPD. This study sought to investigate the prognostic
role of NLR on in-hospital mortality of patients with
AECOPD.
Methods
Patients with AECOPD who were admitted to referral
hospital in South Karnataka from july 2018 to March 2020
were studied retrospectively with the Following Inclusion
Criteria. 1) primary diagnosis of AECOPD, defined as an
acute worsening of respiratory symptoms such as dyspnea,
cough, or sputum purulence severe enough to warrant
hospital admission;1 2) a COPD diagnosis supported by
spirometric data of airflow obstruction even with bronchodilator (forced expiratory volume in 1 second [FEV1]/forced
vital capacity [FVC], 0.70) when clinically stable at least for
3 months;1 and 3) age 40 years and above, and admitted from
their primary residence.
For patients with multiple hospital admissions, only the first
admission was recorded. A patient was excluded from the
study if AECOPD was not the primary diagnosis, or had other
acute events such as acute myocardial infarction, or the
patient had other end-stage diseases. The treatment plan for
each patient was not influenced by participation in current
study.
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Data collection
Demographic and clinical data were collected from all
subjects, including: age, gender, smoking history, lung function test results (FEV1, FEV1%Pred, FVC, and FEV1/FVC),
arterial blood gas on admission (SpO2, PaO2, PaCO2, and
pH value), serum C-reactive protein (CRP) levels, complete
haemogram on admission before antibiotic treatment (white
blood cell, platelets, neutrophils, lymphocytes;) length of
hospital stay, and in-hospital mortality.
Statistical analysis
Data are represented as mean ± standard deviation.
Categorical data are represented as frequencies and percentages. Differences between the survivor and non-survivor
groups were compared by chi-squared test for categorical
variables and an unpaired t-test for continuous variables. In
addition, we assessed the ability of two- or three-marker
combinations to predict in-hospital mortality with methods
recommended by Creaney et al. [17] Data on NLR, and CRP
were transformed with the natural logarithm and then
standardized relative to controls; a logistic regression to

predict AECOPD death/alive status was used to determine
the weight given to each standardized marker. Data analysis
was conducted using SPSS 18.0 for Windows. The level of
significance for all statistical tests was set as a two-sided Pvalue of 0.05.
Results
Characteristics of included subjects
During the above study period 80 patients had symptoms of
COPD out of which 50 patients with AECOPD met our
inclusion criteria and were included in this study. There were
39 men and 11 women, and the mean age was 61 years.; the
mean FEV1% predicted value was 56%, suggesting most
patients presented with moderate airflow limitation. Overall,
45 (90%) patients with AECOPD underwent a chest X-ray or
chest CT scan examination. The mean length of
hospitalization was 15 days, and 8 patients died during
hospitalization, corresponding to an in-hospital mortality of
16%. The clinical characteristics, lung function data, and
main laboratory findings of survivors and non-survivors are
listed in Table 1.

Table 1: Clinical summary of patients with AECOPD
Clinical characteristic
Age (year)

Overall (n=50)
61±10

Male
Female

39 (78%)
11 (22%)

Current/ever smoker
Never smoker
FEV1 (L)
FEV1%Pred (%)
FVC (L)
FEV1/FVC (%)
SpO2 (%)
PaO2 (mmHg)
PaCO2 (mmHg)
pHvalue
WBC (×10*9/L)
Platelet (×10*9/L)
Neutrophils (×10*9/L)
Lymphocytes (×10*9/L)
NLR
CRP (mg/L)
Hospital LOS(day)

38(76%)
12 (24%)
1.33±0.5
56.12±21.4
2.32±0.8
53.54±11.7
95.67±6.4
86.62±31.2
46.47±15.9
7.40±0.06
8.45±4.3
192.95±90.9
6.49±4.2
1.20±0.6
8.02±8.7
65.22±14.4
15±9

Survivor (n=42)
60±10
Gender, n (%)
34 (81%)
08 (19%)
Smoking status, n (%)
33(78%)
09 (22%)
1.35±0.6
56.97±21.7
2.37±0.8
53.74±11.7
95.87±6.5
87.06±29.5
45.64±15.1
7.41±0.06
8.05±3.7
192.60±90.8
5.98±3.6
1.25±0.6
7.08±8.19
59.22±19.2
15±11

Note: Data presented as mean ± SD.
Abbreviations: AECOPD, acute exacerbation of chronic
obstructive pulmonary disease; CRP, C-reactive protein;
FEV1, forced expiratory volume in one second; FVC, forced

Non-survivor (n=8)
67±10

P-value
,0.001

5 (63%)
3 (37%)

0.831

6 (75%)
2 (25%)
1.18±0.4
50.01±18.2
1.99±0.6
52.08±11.7
94.22±5.3
82.47±42.1
52.41±19.8
7.36±0.08
11.63±6.6
180.05±92.5
10.16±6.2
0.87±0.6
16.61±10.1
90.76±10.2
15±8

0.928
0.535
0.117
0.065
0.007
0.421
0.143
0.514
0.015
<0.001
<0.001
0.397
<0.001
<0.001
<0.001
<0.001
0.642

vital capacity; GOLD, Global Initiative for Chronic
Obstructive Lung Disease; LOS, length of stay; NLR,
neutrophil–lymphocyte ratio; WBC, white blood cell;

Fig 1: correlations of the NLR with CRP.
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NLR levels
The mean NLR levels across all patients with AECOPD were
8.02. NLR levels correlated positively with serum CRP levels
(P=0.001), As shown in Table 1, levels of NLR were
significantly higher among patients who died in hospital than
among those who survived (both P,0.05).
Discussion
AECOPD is an acute event during the clinical course of
COPD, and is significantly associated with the clinical
outcomes of patients with COPD by worsening clinical
symptoms, declining lung function, and increasing mortality.18 Identifying a simple and reliable biomarker that can
accurately assess the mortality risk during AECOPD
hospitalization is of great importance for the management of
patients and rational allocation of medical resources. In this
study, we found that NLR levels correlated with CRP – a
systemic inflammation maker – in patients with AECOPD,
and NLR levels were higher in non-survivors than in
survivors who were patients with AECOPD; the NLR plays
a valuable role in predicting the in-hospital mortality of
patients with AECOPD.
COPD is associated with both enhanced airway and systemic
inflammation and, during states of exacerbation, the severity
of inflammation is significantly increased [19], and may
stimulate the increase of the NLR, which may be used as
markers of inflammation and as prognostic markers for
patients with AECOPD. CRP is a classical inflammatory
maker, and has been used to evaluate the systemic
inflammation and prognosis of patients with COPD [20]. In our
study, we observed that serum CRP levels were significantly
increased in non-survivor patients with AECOPD. Taylan et
al. reported that increased NLR is as useful as CRP in the
evaluation of elevated inflammation in AECOPD, and the
NLR is useful for the early identification of potential acute
exacerbations in patients with COPD who have normal levels
of traditional markers [21]. The NLR is a straightforward and
valuable biomarker of AECOPD that may contribute as a
predictor for respiratory hospitalization in patients with
COPD [22]. In this study, we observed that levels of NLR were
increased in patients with AECOPD and correlated positively
with CRP levels, and NLR levels were higher in nonsurvivors than in survivor patients with AECOPD. The
results suggest that the NLR is useful as a prognostic
biomarker for hospital mortality in patients with AECOPD.
In addition, two studies supported that elevated NLR may be
associated with long-term mortality in patients with COPD
[23, 24]
. Thus, the NLR plays multiple roles in AECOPD as a
predictor of hospitalization, inflammation evaluation, and inhospital/long-term mortality, and is helpful in the clinical
management of patients with AECOPD.
Our study suggests that the NLR is a simple and useful
biomarker for predicting in-hospital mortality in patients with
AECOPD, as routine blood testing is available and affordable
for each patient with AECOPD; the clinic utility of the NLR
may be superior to that of other markers, which may need
specific equipment or reagent. However, there were several
limitations in our study. Our result in this study was from a
single medical center, and it should be verified in larger
studies with multiple centers and with different ethnic groups.
More studies are needed to build a more definite conclusion
on the prognostic accuracy of NLR in patients with AECOPD
for both short- and long-term mortality. Second, future work
should examine how the predictive power of the NLR relates
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to infection, to determine their ability of discriminating
bacterial from nonbacterial AECOPD. Further studies with
larger patient series are required to highlight the clinical
significance of the NLR in the responses of patients with
AECOPD to antibiotic therapy and further exacerbations.
Conclusion
This study shows in hospital mortality were high among
patient with increased levels of NLR, and the NLR is a
simple, promising prognostic marker for assessing inhospital mortality in patients with AECOPD. These findings
justify further work into the role of the NLR in comprehensive management of patients with AECOPD.
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