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Neutrophil-to-lymphocyte ratio (NLR) and platelets-to-lymphocyte ratio(PLR) are novel inflammatory markers
used in evaluation of systemic inflammation. The aim of this study was to evaluate the utility of NLR and PLR
as inflammatory markers in patients with exacerbation of bronchiectasis. 100 patients with age between
23 and 88 years old with chest CT documentated bronchiectasis were included. Blood test were collected
at admission in the hospital. There was a good correlation between classical markers such as CRR ESR,
white blood cells and NLR. PLR, however correlated only with ESR from the inflammatory markers and with
the values og hemoglobin and hematocrit. We did not see higher values in patients with COPD and
bronchiectasis when compared with patients with bronchiectasis alone, howevere patients with COPD
GOLD stage 2 and bronchiectasis had higher values of NLR and PLR when compared with other stages.
NLR, more than PLR can be safley used in evaluating inflammation in patients with exacerbation of
bronchiectasis.
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Bronchiectasis is a chronic inflammatory lung disease
characterised by a clinical syndrome of cough, sputum
production and bronchial infection, and radiological by
abnormal and permanent dilatation of the bronchi [1]. The
exacerbations of bronchiectasis represent deterioration in
three or more of the key symptoms for more than 48 hours:
cough sputum volume and/or sputum consistency [1, 2]
and is associated with increased airways and systemic
inflammation [3] and progressive lung damage [4-6].
Systemic inflammation induces an increase in neutrophils
and platelets count accompanied by a decrease in
lymphocyte count making their ratio (neutrophil-to-
lymphocyte ratio and platelets-to-lymphocyte ratio) a useful
tool in the diagnosing chronic inflammatory diseases [5,
7]. In bronchiectasis the inflammation is primarily
neutrophilic and it's due to persistent bacterial infection
[8]. Excessive neutrophilic inflammation is linked to an
increased frequency of exacerbations and rapid lung
function decline through degradation of airway elastin,
among other mechanisms [1-5]. NLR is assessing both
the inflammatory status and cell-mediated immunity and
it's increase in several systemic diseases, cancer, COPD,
asthma, obstructive sleep apnea [5,7, 9-19]. Platelets have
animportant role in the immune system due to the surface
receptors that enable them to recognize pathogens and
immune complexes. Activated and adherent platelets
release cytokines, including chemokines that stimulates
inflammatory recruitment of immune cells [20, 21]. The
aim of this study is to evaluate the utility of NLR and PLR as
inflammatory markers in patients with exacerbation of
bronchiectasis compared with classical markers such as
C-reactive protein, erytrocite sedimentation rate and white
blood cells. As a second objective we wanted to see if in
patients with COPD and bronchiectasis these markers are
higher, considering that both conditions are associated
systemic inflammatory status.

Experimental part
Materials and methods
This is a prospectively cross sectional study.

Study population

were enrolled all patients, over 18 years old with chest
CT confirmed bronchiectasis consecutively hospitalized
for a exacerbation of bronchiectasis in Leon Daniello
Clinical Hospital of Pulmonology from Cluj Napoca,
Romania in one year from January 2018 to December
2018. Exclusions criteria: were excluded hemodynamically
instable patients, patients with severe comorbidities ,
patients with cystic fibrosis, pneumonia, lung cancer and
interstitial lung disease. All patients signed an informed
consent for participating in the study.

Study protocol

The study was approved by the Ethics Committee of
University of Medicine and Pharmacy luliu Hatieganu, Cluj
Napoca no 232/05.07.2019. Demographic data were
collected directly from the patients. The exacerbation of
bronchiectasis was defined according British Thoracic
Society Bronchiectaisis Guideline [1]. Blood samples were
taken from all the patients at admission in the hospital
(before any intervention): complete blood cell counts and
differential values were recorded. The NLR ratio was
defined as the absolute count of neutrophils divided by the
absolute count of lymphocytes. The PLR was defined as
the absolute count of platelets divided by the absolute count
of lymphocytes. CRP and ESR were determined.

Statistics analysis

Data was analyzed using SPSS v.2 software for Windows.
Values were presented as mean = standard deviation or,
in the case of non-normally distributed data, as medians
and 25" and 75" percentile. Independent-samples t-test,
Mann-Whitney U test and nonparametric tests were used
for the comparison of continuous variables, with a
significance level of 0.05. Values are expressed as
frequencies, percentages and mean = standard deviation.
Spearman correlation analysis was done between NLR,
PLR and other markers of inflammation.
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Results and discussions

100 patients with age between 23 and 88 years old
(60.70 £15.1years old) with chest CT documentated
bronchiectasis were included. Most patients were male
(53 versus 47) and from urban aereas. Patients

characteristics are shown in table 1.
Table 1
PATIENTS DEMOGRAPHIC CHARACTERISTICS

Charactenstics Patients (n=1007
Age 6070151
(zender
« Male 33
+« Female 47
Smolong status
«  Curent smoker 13
«  Ex-smoker 3_4
»  Never smoker 51
COFD 37
Asthma i |
Systemic diseases ]

The exacerbation of bronchiectasis was defined as
deterioration in three or more of the key symptoms for
more than 48 hours: cough sputum volume and/or sputum
consistency. Patients laboratory tests are shown in table 2.

Purulent sputum was present in 54% of patients and
we had a confirmed bacterial aetiology in 24.47% of cases.
COPD was present in 36 patients.

There was a correlation between NLR and CRP, ESR and
white blood cells (figure 1). This correlation did not exist
between PLR and CRP or white blood cells (see figure 2).
There is however a week correlation between PLR and
ESR, haemoglobin and hematocrit.

Table 2
PATIENTS LABORATORY TESTS

Test (n= 100 patients) Value (p D3}
White blood cells CWBC) (107 uL) §33=314
Eczmophils (FI0/ul] 284341
Weutrophils (F107/uL] 3537182
Lymphocytes (F107uL) 207 =088
MNeutrophil-to-Iymphecyte rane(NLE} | 3.16 =238

[ Flatelets (F1077uL] 230539005
Platelets-to-Iymphocyte ratio (FLE) 13870 =683
C- reactive protein (mg/dl) 21853427
Erytocite sedimentation rate (mm/h) 2883 =zInd
Hemoglobin (g/dl) I361=173
Hematocrt (e} 4084401
Saturation oxygen (zat0I) (%a) EERRET T
pal02 (mmHz) 6595 =173
palC02 {mmHz) 38.45=449

We did not notice higher values of NLR or PLR in patients
with COPD and bronchiectasis, however an interesting
observation was the higher values of both PLR and NLR in
patients with COPD GOLD stage 2 compared with other
stages (figure 3 and 4). There was no difference when
looking at the distribution of the bronchiectasis.

In this study we evaluated the role of NLR and PLR as
inflammatory markers in patients with exacerbation of
bronchiectasis when compared with classical markers.
We also wanted to see if in patients with bronchiectasis
and COPD these markers have higher values. There was a
good correlation between classical markers such as CRP,
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Fig. 1. Neutrophil-to-lymphocite ratio (NLR) correlations with CRP, ESR and white blood cells
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Fig. 2. Platelets-to-lymphocite ratio (PLR) correlations with ESR, hemoglobine and hematocrite
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Brongiectazii

Fig. 3. Neutrophil-to-lymphocyte ratio in
different subgroups
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Fig. 4. Platelets to lymphocyte ratio in different
subgroups

ESR, white blood cells and NLR. PLR, however correlated
only with ESR from the inflammatory markers and with
the values of hemoglobin and hematocrit. We did not see
higher values in patients with COPD and bronchiectasis
when compared with patients with bronchietasis alone,
howevere patients with COPD GOLD stage 2 and
bronchiectasis had higher values of NLR and PLR when
compared with other stage of COPD. In recent years,
multiple studies have been carried out to evaluate the utility
of NLR and PLR as markers of systemic inflammation as
they are more accessible and cheaper blood test. While
NLR has been proven to be a reliable inflammatory marker
in solid tumors, COPD, sleep apnea and several of other
disease the importance of PLR is still [17-23]. NLR is an
independent prognostic factor in many solid tumors (eg,
pulmonary, gastric). It is associated with disease severity,
hospitalization, malnutrition, recurrence, and mortality in
various chronic diseases such as cardiovascular or renal
disease and has recently been studied as a predictive factor.
of exacerbations and mortality in COPD. Thus, it was
observed that NRL increases significantly in exacerbations
compared to stable periods and that there are significant
positive correlations between NLR, CRP and white blood
cells. In the case of bronchiectasis, Nacaroglu et al [5]
observed in a retrospective study that followed 50 pediatric
patients that only absolute numbers of neutrophils and NLR
can be used as biomarkers in acute exacerbations, the
ratio does not have higher values. In our study COPD stage
2 patients had higher vales of both NLR and PLR when
compared with other stages. It is well known that these
patients represent a particular group as they have higher
decline rate and higher risck to develop cancer. One
possible explanation could be that in this particular
subgroup of COPD patients the inflammation is more
important.
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The limitations of this study are: the small sample of
patients and the absence of the control group.

Conclusions

While NLR correlates with classical inflammatory
markers, the correlation is weak. The presence of COPD
appears not to influence the inflammatory status in these
patients. Further studies on subgroups are required.
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