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Baseline neutrophil-to-lymphocyte ratio as a predictor of response to 
hospitalized bronchiectasis exacerbation risks
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ABSTRACT
Background: Bronchiectasis is a disease with predominantly neutrophilic inflammation. As a readily 
available biomarker, there is little evidence to support the use of blood neutrophil-to-lymphocyte 
ratio (NLR) to predict bronchiectasis exacerbation severe enough to warrant hospitalization.
Methods: A registry-based retrospective cohort study was conducted at a in Hong Kong. Chinese 
patients with non-cystic fibrosis (CF) bronchiectasis were retrospectively reviewed and subse-
quently followed up to investigate the association of NLR and the need for hospitalization for 
bronchiectasis exacerbation. Data on the NLR for patients in a clinically stable state in 2018 were 
collected and patients followed up from 1 January 2019 to 31 December 2022. The primary 
outcome was the need for hospitalization due to bronchiectasis exacerbation over the next 4  
years.
Results: We reviewed 473 Chinese patients with non-CF bronchiectasis, of whom 94 required 
hospitalization for bronchiectasis exacerbation during the 4-year follow-up period. Multi-variable 
logistic regression adjusted for E-FACED score (Exacerbation, Forced expiratory volume in 1 
s (FEV1), Age, Chronic colonization, Extension, and Dyspnea score), gender, age, smoking status, 
and presence of co-existing chronic obstructive pulmonary disease (COPD) was conducted to 
compare patients with highest and lowest quartile NLR. Results revealed that those with NLR at 
the highest quartile were at increased risk of hospitalization for bronchiectasis exacerbation with 
an adjusted odds ratio (aOR) of 2.02 (95% confidence interval = 1.00–4.12, p = 0.05).
Conclusion: Blood NLR may serve as a marker to predict the need for hospitalization due to 
bronchiectasis exacerbation.
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Background

Bronchiectasis is a chronic airway disease as a result of 
airway insults. Recurrent or persistent airway infections 
result in subsequent progressive airway damage [1,2]. 
According to the European Multicentre Bronchiectasis 
Audit and Research Collaboration (EMBARC) 
Bronchiectasis Registry, approximately 50% of patients 
with bronchiectasis experience two or more exacerba-
tions annually [3] with a consequent negative impact on 
morbidity, quality of life and mortality, and increased 
healthcare costs [4–12].

As a disease with predominantly neutrophilic inflam-
mation [13–16] the neutrophil:lymphocyte ratio (NLR) 
has been evaluated as a potential biomarker in bronchiec-
tasis. In a Spanish study, higher NLR correlated with more 
severe bronchiectasis according to the commonly used 
scores (FACED: Forced expiratory volume in 1 s (FEV1), 
Age, Chronic colonization, Extension, and Dyspnea score, 

E-FACED: Exacerbation, Forced expiratory volume in 1 
s (FEV1), Age, Chronic colonization, Extension, and 
Dyspnea score and Bronchiectasis severity index (BSI)), 
as well as poorer quality of life (as measured by St George’s 
Respiratory Questionnaire [SGRQ]). There was also 
a higher number of comorbidities (Charlson comorbidity 
index) and infections with Pseudomonas aeruginosa and 
other micro-organisms. NLR correlated more strongly 
with severity scores than other systemic inflammatory 
biomarkers such as blood neutrophil count, C-reactive 
protein (CRP) and fibrinogen [17]. In the same study, 
NLR was a predictor of the incident number and severity 
of exacerbations [17]. Nonetheless, the association of NLR 
with BSI and FACED scores was not confirmed in another 
study [18]. In a smaller scale study conducted in Greece, 
NLR was higher in patients with positive sputum cultures, 
but the study did not compare the risk of bronchiectasis 
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exacerbation [19]. In another small-scale pediatric study 
conducted in Turkey, NLR was also shown to be 
a biomarker to predict acute exacerbations [20].

Although NLR is a readily available biomarker, its 
use in bronchiectasis has been limited. The current 
literature is focused mainly on Caucasian cohorts 
with limited data for Asian populations that have 
a higher prevalence of bronchiectasis (174.45 per 
100,000 population in China [21] and 94.8 per 100  
000 population in Germany in 2017 [22]. A larger 
scale study conducted in an Asian population with 
predominantly post-infective (in particular, post- 
tuberculosis) bronchiectasis and a long follow-up is 
warranted to determine the role of NLR in predicting 
bronchiectasis exacerbationin particular, the need for 
hospitalization. In this study, we investigated the role 
of NLR at a stable state in predicting the risk of 
bronchiectasis exacerbation requiring hospitalization.

Methods

This was a retrospective single-center registry-based 
cohort study. All Chinese patients who were followed 
up in 2018 in the respiratory clinic for non-CF bronch-
iectasis at the Department of Medicine, Queen Mary 
Hospital (QMH), were identified through the bronchiec-
tasis database managed by the Division of Respiratory 
Medicine, Department of Medicine, The University of 
Hong Kong (HKU). QMH is a tertiary public hospital 
in Hong Kong West Cluster managed by the Hospital 
Authority (HA) and affiliated to HKU. The study com-
menced on 1 January 2019 and patients were followed up 
until 31 December 2022. Patient clinical records for the 
subsequent 4 years were reviewed. Patients with bronch-
iectasis were diagnosed according to Criteria and defini-
tions for the radiological and clinical diagnosis of 
bronchiectasis in adults for use in clinical trials: interna-
tional consensus recommendations [23]. Radiological cri-
teria were as follows: inner airway – artery diameter 
ratio ≥1.5, an outer airway – artery diameter ratio ≥1.5 
or a lack of tapering of the airways, and visibility of 
airways in the periphery [23]. Patients were excluded if 
they had traction bronchiectasis resulting from interstitial 
lung disease (ILD), bronchiectasis due to allergic bronch-
opulmonary aspergillosis (ABPA), were non-Chinese in 
ethnicity or lost to follow-up. Exclusions comprised five 
patients with traction bronchiectasis due to interstitial 
lung disease, two with bronchiectasis due to allergic 
bronchopulmonary aspergillosis, five with non-Chinese 
ethnicity and 10 who were lost to follow-up. 
Demographic data (age, sex, smoking history), clinical 
information (exacerbation history), and investigation 
results (lung function test results, extent of 

bronchiectasis, sputum microbiology results, blood test 
results) were retrieved from the database. The primary 
outcome was bronchiectasis exacerbation, which man-
dated hospitalization. Patients who required hospitaliza-
tion and from 1 January 2019 to 31 December 2022 were 
identified and their records retrieved from the electronic 
patient records (ePR) of the HA that contains all inpatient 
and outpatient records of patients who attend clinics and 
hospitals managed by the HA) Bronchiectasis exacerba-
tion was defined as [1] a deterioration of ≥key symptoms 
(cough, sputum volume and/or consistency, sputum 
purulence, dyspnea and/or exercise tolerance, fatigue 
and/or malaise, hemoptysis) for ≥48 hours AND [2] 
a clinician’s assessment that a change in bronchiectasis 
treatment with systemic antibiotic(s) prescription was 
required [24]. Pseudomonas aeruginosa colonization, 
one of the prognostic markers of bronchiectasis exacer-
bation and a component of the FACED and E-FACED 
score, was defined as the persistence of Pseudomonas 
aeruginosa in repeated sputum specimens/bronchoalveo-
lar lavage fluid taken at a clinically stable state with no 
clinical evidence of active infection or tissue damage in 
the prior 2 years prior [25]. Lung function testing with 
spirometry was performed using the Vmax® Encore 22 
System (CareFusion, San Diego, CA, USA). Spirometry 
data were interpreted using the updated spirometric 
reference values for Hong Kong Chinese adults [26]. 
NLR was calculated by the following formula:

The blood sample was obtained in 2018 while the 
patient was clinically stable and at least 3 months 
after the last bronchiectasis exacerbation. For patients 
with multiple blood samples available, the highest NLR 
was recorded.

The study was approved by the Institutional Review 
Board with approval number UW 20–435. Patient 
informed consent was waived in this study by the IRB 
of the University of Hong Kong and Hospital 
Authority Hong Kong West Cluster as the study was 
retrospective without active patient recruitment.

Sample size calculation

According to Martinez-García et al., the mean ± stan-
dard deviation number of exacerbations requiring hos-
pitalization was 1.1 ± 1.7 times in the high NLR group 
and 0.4 ± 1.3 in the low NLR group. A sample size of 
248 subjects could provide 90% power to detect 
a difference in means between the matched pairs 
using a 2-sided type I error of 0.05.
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Statistical analysis

The demographic (age, gender, smoking history) and clin-
ical data (exacerbation history, lung function parameters, 
extent of bronchiectasis, history of Pseudomonas aerugi-
nosa colorization, blood test results) are described as fre-
quency or mean ± standard deviation (SD). Demographic 
and clinical data were compared between the groups with 
or without bronchiectasis exacerbation during follow-up 
by independent t-test. Since NLR was not normally dis-
tributed, it was compared in the group with or without 
hospital-requiring bronchiectasis exacerbation by 
Wilcoxon signed rank test. NLR was classified in four 
quartiles (first quartile [Q1]: 0–25%, second quartile 
[Q2]: 25–50%, third quartile [Q3]: 50–75%, fourth quartile 
[Q4] 75–100%). Logistic regression was employed to esti-
mate the association of NLR in different quartiles and the 
risk of bronchiectasis exacerbation requiring hospitaliza-
tion during the 4-year follow-up period. To assess the 
association between risk of hospital-requiring bronchiec-
tasis exacerbation and NLR, Cox-regression was used to 
estimate the time to first hospital-requiring bronchiectasis 
exacerbation. Kaplan – Meier method was used to estimate 
the cumulative event risks and the stratified log-rank sta-
tistic to assess the NLR in quartiles with respect to the 
composite end point. E-FACED score, gender, age, and 
smoking status, which are important clinical parameters 
that could affect the future risk of hospital-requiring 
bronchiectasis exacerbation, as well as other parameters 
that were significantly different at baseline were adjusted as 
potential confounders. Age, E-FACED score, and presence 
of co-existing chronic obstructive pulmonary disease were 
statistically different in the two groups so were adjusted in 
multivariate analysis. E-FACED is also demonstrated to be 
a reliable scoring system to predict bronchiectasis exacer-
bation [27] hence it should also be adjusted as the primary 
outcome is bronchiectasis exacerbation. Gender and 
smoking status, although not statistically significantly dif-
ferent in the two groups, were adjusted as they were 
important baseline demographic data. The development 
of bronchiectasis in relation to gender and smoking history 
is also reported [28]. Sub-analysis was performed using the 
previously reported NLR cut-off at 2.92. Sensitivity analysis 
was performed among patients age <65 years. Statistical 
significance was determined at the level of p = 0.05. All 
statistical analyses were performed using the 26th version 
of SPSS® IBM® Statistics.

Results

A total of 473 Chinese patients with non-CF bronch-
iectasis managed and followed-up at QMH were 

included, of whom 97 developed bronchiectasis exacer-
bation that required hospitalization during the 4-year 
follow-up.

Baseline characteristics

The mean age was 68.1 ± 12.0 years. There were more 
females (67.7%) than males and never-smokers 
(80.1%) than smokers. A total of 96 (20.3%) patients 
had Pseudomonas aeruginosa colonization in their 
sputum. The mean FEV1 was 1.69 ± 0.64 L (84.5 ±  
24.1%). Multi-lobar involvement, defined as disease 
affecting ≥3 lobes, was evident in 189 (40%) patients. 
The median NLR was 2.25 (Inter-quartile range  
= 1.60–3.42). The results are summarized in 
Table 1. The patients were divided into four groups 
according to NLR quartile: Q1: NLR < 1.60, Q2: NLR  
= 1.60–2.24, Q3: NLR = 2.25–3.42, Q4: NLR > 3.42. 
Of the 94 patients who developed hospital-requiring 
bronchiectasis exacerbation during the 4-year follow- 
up, 58 had one episode, 15 had two episodes and 21 
had at least 3 episodes.

Risk of hospital-requiring bronchiectasis 
exacerbation and NLR
Univariate logistic regression revealed that com-
pared with patients in Q1 (lowest quartile), those 
in NLR Q4 (highest quartile) were at increased risk 
of hospital-requiring bronchiectasis exacerbation 
with odds ratio (OR) of 1.94 (95% confidence inter-
val [CI] = 1.01–3.77, p = 0.048). The OR for NLR Q3 
(second highest quartile) and NLR Q2 (second low-
est quartile) were 1.83 (95% CI = 0.94–3.57, p =  
0.08) and 1.20 (95% CI = 0.59–2.43, p = 0.61), 
respectively. In multi-variable logistic regression 
adjusted for age, sex, smoking status, E-FACED 
score, and presence of co-existing chronic obstruc-
tive pulmonary disease (COPD), patients in NLR 
Q4 (highest quartile) had an increased risk of hos-
pital-requiring bronchiectasis exacerbation with 
adjusted OR (aOR) of 2.02 (95% CI = 1.00–4.12, p  
= 0.05) when compared with patients in NLR Q1 
(lowest quartile), while the aOR were 1.76 (0.86– 
3.56, p = 0.12) and 1.53 (95 CI = 0.73–3.22, p = 0.26) 
for NLR Q3 (second highest quartile) and NLR Q2 
(second lowest quartile), respectively. This sug-
gested a statistically significant increased risk of 
requiring hospitalization for bronchiectasis exacer-
bation associated with increasing NLR when the 
highest and lowest quartiles were compared. The 
results are summarized in Table 2.
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NLR and time to first hospital-requiring 
bronchiectasis exacerbation
Time to first hospitalization for bronchiectasis exacerba-
tion was significantly shorter for patients in NLR Q4 
(highest quartile) with a hazard ratio (HR) of 1.86 (95% 
CI = 1.02–3.38), p = 0.042, when compared with NLR Q1 

(lowest quartile). The HR for NLR Q3 (second highest 
quartile) and NLR Q2 (second lowest quartile) were 1.65 
(95% CI = 0.90–3.01, p = 0.10) and 1.13 (95% CI = 0.59– 
2.15, p = 0.72), respectively. The adjusted HR (aHR) was 
1.83 (95% CI = 1.00–3.36), p = 0.050, after adjustment for 
age, sex, smoking status, E-FACED score, and presence of 

Table 1. Baseline demographic and clinical characteristics.
No bronchiectasis exacerbation 

necessitating hospitalization. 
(n = 379)

Bronchiectasis exacerbation necessitating 
hospitalization follow-up 

(n = 94) P-values

Age (years), mean ± SD 67.2 ± 11.7 71.5 ± 12.3 0.001*
Male, N (%) 117 (30.9%) 36 (38.3%) 0.168
Ever-smoker, N (%) 74 (19.5%) 20 (21.3%) 0.703
Etiology of bronchiectasis, N (%) 0.610

Idiopathic 208 (54.9%) 42 (44.7%)
Post-tuberculosis 55 (14.5%) 19 (20.2%)
Other post-infective etiologies 19 (5.0%) 6 (6.4%)
Connective tissue disease 85 (22.4%) 23 (24.5%)
Post-radiotherapy 3 (0.8%) 0 (0%)
Primary ciliary dyskinesia 1 (0.3%) 0 (0%)
Diffuse panbronchiolitis 4 (1.1%) 2 (2.1%)
Post hematopoietic stem cell 
transplantation

1 (0.3%) 1 (1.1%)

Non-tuberculosis mycobacterial infection 3 (0.8%) 1 (1.1%)
Co-existing COPD, N (%) 15 (4.0%) 11 (11.7%) 0.003*
Co-existing asthma, N (%) 25 (6.6%) 11 (11.7%) 0.095
Baseline FACED score in 2018, median (IQR) 1 (0–2) 2.5 (2–4) <0.001*
Baseline E-FACED score in 2018, median (IQR) 2 (0–3) 3 (2–4) <0.001*
Baseline clinical and laboratory parameters in 2018

FEV1 (L), mean ± SD 1.75 ± 0.62 1.48 ± 0.67 0.002*
FEV1% predicted), mean ± SD 87.4 ± 21.4 74.3 ± 29.9 <0.001*
Extent of involvement ≥ 3 lobes, N (%) 138 (36.4%) 51 (54.3%) 0.002
Pseudomonas aeruginosa colorization, N (%) 60 (15.8%) 36 (38.3%) <0.001*
Colonization by other bacteria, N (%)
Hemophilus influenzae 35 (9.2%) 11 (11.7%)
Klebsiella pneumoniae 8 (2.1%) 6 (6.4%)
Staphylococcus aureus 11 (2.9%) 2 (2.1%)
Moraxella catarrhalis 4 (1.1%) 0 (0%)
Others 3 (0.9%) 0 (0%)
Leucocyte count (x109 cells/L), mean ± SD 6.36 ± 1.58 6.60 ± 1.90 0.111
Neutrophil count (x109 cells/L), mean ± SD 3.96 ± 1.34 4.34 ± 1.62 0.010*
Lymphocyte count (x109 cells/L), mean ± SD 1.77 ± 0.63 1.69 ± 1.08 0.226
Neutrophil/lymphocyte ratio, median [IQR] 2.16 [1.56–3.32] 2.64 [1.85–3.79] <0.001*
Serum albumin level (g/L) 43.2 ± 3.8 41.5 ± 4.3 0.076

Exacerbations requiring hospitalization in past 
12 months, N (%)

27 (7.1%) 23 (24.5%) <0.001*

SD = standard deviation; COPD = Chronic obstructive pulmonary disease; mL = milliliter; *= statistically significant; FEV1 = forced expiratory volume in 
one second; FVC = forced vital capacity, IQR = Interquartile range. 

FACED score: F (forced expiratory volume in 1 s [FEV1] < 50% − 2 points), A (age ≥), C (chronic colonization by Pseudomonas aeruginosa − 1 point), 
E (radiological extent [>2 pulmonary lobes affected] − 1 point), and D (dyspnea by mMRC dyspnea scale ≥ 3–1 point) 

E-FACED: E (at least one severe exacerbation in previous one year − 2 points), F (forced expiratory volume in 1 s [FEV1] < 50% − 2 points), A (age ≥), 
C (chronic colonization by Pseudomonas aeruginosa − 1 point), E (radiological extent [>2 pulmonary lobes affected] − 1 point), and D (dyspnea by mMRC 
dyspnea scale ≥ 3–1 point) 

Table 2. Hospital-requiring bronchiectasis exacerbation risk among patients with NLR at different quartiles, when compared with 
Q1 (lowest quartile).

Univariate logistic regression Multi-variable logistic regression#

OR 95% CI p-value aOR 95% CI p-value

Q4 (Highest quartile) 1.94 1.01–3.77 0.049* 2.02 1.00–4.12 0.05*
Q3 (Second highest quartile) 1.83 0.94–3.57 0.08 1.76 0.86–3.56 0.12
Q3 (Second lowest quartile 1.20 0.59–2.43 0.61 1.53 0.73–3.22 0.26

*= statistically significant#: Adjusted for E-FACED score, gender, age, smoking status, and presence of co-existing chronic obstructive pulmonary disease. 
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co-existing COPD (Figure 1). The aHR for NLR Q3 
(second highest quartile) and NLR Q2 (second lowest 
quartile) were 1.67 (95% CI = 0.91–3.08, p = 0.10) and 
1.32 (95% CI = 0.69–2.52, p = 0.40), respectively.

NLR and correlation with other parameters of 
bronchiectasis severity
NLR had a weak negative association with FEV1 as well 
as percentage predicted, with Pearson coefficient of 
−0.096 (p-value = 0.016) and −0.0142 (p-value 
<0.001), respectively. NLR was not associated with the 
extent of bronchiectasis, FACED score or E-FACED 
score.

Sub-analysis
Sub-analysis was performed using the previously 
reported NLR cut-off at 2.92. In univariate logistic 
regression, patients with high NLR (NLR > 2.92) had 
an increased risk of hospital-requiring bronchiectasis 
exacerbation with OR of 1.81 (95% CI = 1.15–2.85), p =  
0.011. The aOR was 1.48 (95% CI = 0.90–2.43), p =  
0.12, after adjustment for age, sex, smoking status, 
E-FACED score, and presence of co-existing COPD.

Sensitivity analysis
Sensitivity analysis was performed among 169 patients 
aged <65 years. The results were consistent with the 
primary analysis by multi-variable logistic regression 
adjusted for sex, age, smoking status, E-FACED score, 
and presence of co-existing COPD where patients in 

NLR Q4 (highest quartile) were compared with patients 
in NLR Q1 (lowest quartile) with OR of 5.36 (95% CI  
= 1.36–21.2, p = 0.016) and aOR of 5.41 (95% CI = 1.21– 
24.2, p = 0.027). The OR and aOR for NLR Q3 (second 
highest quartile) when compared with NLR Q1 (lowest 
quartile) were 2.05 (95% CI = 0.48–8.83, p = 0.33) and 
2.55 (95% CI = 0.54–11.97, p = 0.24), respectively.

The OR and aOR for NLR Q2 (second lowest quar-
tile) when compared with NLR Q1 (lowest quartile) Q2 
(second lowest quartile) were 2.16 (95% CI = 0.52–8.97, 
p = 0.29) and 3.30 (95% CI = 0.73–14.94, p = 0.12), 
respectively.

Discussion

In this single-center study, NLR was found to be 
a biomarker that could predict the risk of hospital- 
requiring bronchiectasis exacerbation. The study was 
performed in an exclusively Chinese population with 
predominant post-infective and idiopathic bronchiec-
tasis. Our findings, together with others in the litera-
ture, support the use of this simple and readily 
available marker in prognostication of bronchiectasis, 
especially for the need for hospitalization for bronch-
iectasis exacerbation.

Various blood and sputum inflammatory markers 
have been evaluated for their role in bronchiectasis. 
Nonetheless, not all markers are readily available. For 
example, sputum cytokines need fresh sputum speci-
mens that are properly handled and stored. They also 

Figure 1. Time to first hospital-requiring bronchiectasis exacerbation risk among patients with NLR at different quartiles.
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require special kits to process and these are costly and 
not readily available outside research settings or 
selected tertiary centers. Their role in predicting 
bronchiectasis exacerbation risks is limited. Other 
blood inflammatory biomarkers such as CRP and hs- 
CRP can be easily ascertained from blood sampling 
but incur a higher than normal processing cost com-
pared with that for a complete blood count. Previous 
studies revealed NLR to be closely related to bronch-
iectasis severity with a stronger correlation with mul-
tidimensional scores (BSI, FACED score, and 
E-FACED score) than other blood inflammatory mar-
kers such as CRP, fibrinogen, or platelet count. NLR 
was also shown to be associated with worse clinical, 
functional, and quality-of-life outcomes. It was also 
shown to be associated with the probability of 
Pseudomonas aeruginosa infection. NLR had a good 
prognostic value to predict incident exacerbations 
[17]. In our study, the association of NLR with hospi-
tal-requiring bronchiectasis exacerbation risk was 
again demonstrated over a prolonged 4year follow- 
up. Previous studies have reviewed only the one-year 
exacerbation risks. Our findings reinforce the prog-
nostic role of NLR, independent of E-FACED score, 
in predicting hospital-requiring bronchiectasis exacer-
bation risk. The optimal cut-off for NLR warrants 
further assessment in a separate study with larger 
sample size, followed by validation in a separate 
cohort.

As a readily available and low-cost biomarker, the 
potential of NLR in exacerbation prediction is demon-
strated in our study. NLR can be easily calculated from 
a peripheral blood complete blood count and is easily 
repeatable with serial measurements feasible. The nor-
mal NLR in an adult, non-geriatric, population in good 
health is 0.78 and 3.53 [29]. Factors that affect NLR 
value include race, age, gender, and smoking status 
[30]. Whether this value is valid for bronchiectasis and 
the older population is yet to be defined, but the above 
reference range can serve as a reference. The association 
of NLR with hospitalization for bronchiectasis exacer-
bation is likely to be related to the pathophysiology of 
bronchiectasis. Higher NLR can be attributed to 
increased neutrophil count and reduced lymphocyte 
count. Increased neutrophil count is due to the neutro-
philic inflammation in bronchiectasis and has been well 
demonstrated in previous literature. Increased blood 
neutrophil count reflects airway neutrophilic inflamma-
tion and increased sputum neutrophil counts. A reduced 
lymphocyte count may be related to nutritional depriva-
tion due to a chronic inflammatory state. This is also 
reflected by lower serum albumin in the group with 

exacerbation, who are also those with more severe 
inflammation and worse nutritional status. NLR can 
take account of these two factors and reflect the end 
result of chronic airway inflammation in bronchiectasis 
that is associated with increased hospital-requiring 
bronchiectasis exacerbation risks.

Unlike other reported studies, our study involved 
a longer follow-up, and we focused on bronchiectasis 
exacerbations requiring hospital admission as the pri-
mary outcome, the latter more specific than all exacer-
bations. Patients were assessed by a clinician who 
determined whether the exacerbation mandated hospi-
talization. All patients underwent chest radiograph, 
blood test and sputum testing for microbiology, with 
antibiotics prescribed. The selection of bronchiectasis 
exacerbation necessitating hospital admission as the 
primary outcome can increase the reliability of the 
study finding by using a more specific outcome.

NLR has also been studied in other respiratory dis-
eases. It is increased among patients with COPD com-
pared with healthy subjects [31] and has a significant 
positive correlation with smoking index, COPD stage, 
and dyspnea severity. It is also significantly correlated 
with various COPD-related clinical parameters such as 
FEV1, BODE (body mass index (BMI), airflow obstruc-
tion, dyspnea, exercise capacity) index, emphysematous 
changes as represented by percentage of low- 
attenuation area, fat-free mass index, BMI, nutritional 
status and severity of COPD, 6-min walk test, and the 
modified Medical Research Council dyspnea scale 
(mMRC) score [32]. NLR is also a predictor of COPD 
exacerbation and prognosis [33–35]. NLR significantly 
correlates with lung function in idiopathic pulmonary 
fibrosis and can predict outcomes in IPF [36].

There are a few limitations to our study. First, this 
is a registry-based cohort study so the quality of the 
collected data was variable. Lack of active follow-up 
is another limitation. The sample size was also rela-
tively small, although the results are significant. 
A larger sample size, preferably with more diverse 
populations included, would have larger statistical 
power and a lower error rate, and could help detect 
differences in different subgroups. We noted this 
limitation, with the 95% CI being wide and close to 
1.0 in some of the results reported. Our study 
involved a single center, QMH. But as a tertiary 
medical center in Hong Kong and a university 
affiliated hospital, our respiratory centre received 
patient referrals from different specialties in 
Hong Kong. A designated bronchiectasis clinic was 
also set up in QMH to manage all patients diagnosed 
with bronchiectasis. Second, spirometry was carried 
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out at various time-points for the patients in the 
cohort. Despite this limitation, the results from the 
study are consistent with other studies. As 
a retrospective registry-based cohort study, the tim-
ing of blood taking for complete blood count was not 
standardized. For patients with multiple NLRs, we 
used the highest NLR in clinical stable state. 
Nonetheless, all blood samples were taken when 
patients were clinically stable and distanced from 
an exacerbation. A prospective study with multiple 
measurements of NLR using a standard protocol for 
blood taking and follow-up would enable a better 
assessment of the reported association.

Conclusion

Blood NLR can serve as a biomarker to predict the risk of 
bronchiectasis exacerbation necessitating hospitalization.
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