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Objective: In this study, we aimed to evaluate the relationship among 
neutrophil-lymphocyte ratio (NLR), C-reactive protein (CRP) and disease 
severity in 0-2-year-old children diagnosed and hospitalized with 
bronchiolitis. 

Method: This retrospective cross-sectional study includes 158 patients 
aged 0-2 years, who were hospitalized for bronchiolitis between 01.12.2018 
and 04.01.2020 in University of Health Sciences Turkey, İstanbul Bağcılar 
Training and Research Hospital’s Pediatrics Clinic. Patients’ age, gender, 
laboratory results and disease severity scores were recorded. According 
to this, disease severity was categorized as mild, moderate and severe.

Results: No statistically significant difference was observed among the 
scores of disease severity, mean age of the groups and gender distribution 
(p=0.061, p=0.392). However, a statistically significant difference was 
found between the disease severity score and the neutrophil/lymphocyte 
(N/L) ratios (p=0.007). The N/L ratio of the “mild” group was seen as 
statistically significantly lower than that of the “moderate” and “severe” 
groups (p=0.003, p=0.006). No statistically significant correlation was 
detected among the disease severity score, mean age of the moderate and 
severe groups (r=0.081 p=0.311). A statistically significant difference was 
witnessed between the disease severity score and CRP values (p=0.014). 
The CRP values of the group with mild disease were realized to be 
significantly lower than that of the group with moderate severity (p=0.04).

Conclusion: An increase in the NLR along with CRP is associated 
with the clinical severity and is a beneficial parameter that can be used 

Amaç: Çalışmamızda çocuk servisinde yatırılarak tedavi edilen bronşiolit 
tanısı alan 0-2 yaş arası çocuklarda nötrofil-lenfosit oranının (NLO) ve 
C-reaktif proteinin (CRP) hastalık şiddeti ile ilişkisinin değerlendirilmesi 
amaçlanmıştır. 

Yöntem: Bu retrospektif kesitsel çalışmaya Sağlık Bilimleri Üniversitesi, 
İstanbul Bağcılar Eğitim ve Araştırma Hastanesi Çocuk Servisi’nde 
01.12.2018-04.01.2020 tarihleri arasında bronşiolit nedeniyle yatırılarak 
takip edilen 0-2 yaş arası 158 hasta dahil edildi. Hastaların yaşı, cinsiyeti, 
laboratuvar sonuçları ve hastalık ciddiyet skorları kaydedildi. Bu 
skorlamaya göre hastalık ciddiyeti hafif, orta ve ağır olarak değerlendirildi.

Bulgular: Hastalık ciddiyet skoru ile grupların yaş ortalamaları arasında 
ve cinsiyet dağılımları arasında istatistiksel olarak anlamlı farklılık 
gözlenmemiştir (p=0,061, p=0,392). Hastalık ciddiyet skoru ile nötrofil/
lenfosit (N/L) oranı değerleri arasında istatistiksel olarak anlamlı farklılık 
gözlenmiştir (p=0,007). Hafif grubun N/L oranı orta ve ağır gruplardan 
istatistiksel olarak anlamlı derecede düşük bulunmuş (p=0,003, p=0,006), 
orta ve ağır grupların hastalık ciddiyet skoru ile yaş değerleri arasında 
istatistiksel olarak anlamlı korelasyon gözlenmemiştir (r=0,081 p=0,311). 
Hastalık ciddiyet skoru ile CRP değerleri arasında istatistiksel olarak 
anlamlı farklılık gözlenmiştir (p=0,014). Hastalık ciddiyeti hafif grubun  
CRP değerleri ciddiyeti orta olan gruptan anlamlı derecede düşük 
bulunmuştur (p=0,04).

Sonuç: NLO’da artış CRP ile birlikte bronşiolit tanılı hastaların klinik 
ciddiyetiyle ilişkilidir ve çocuk servisinde yatan 0-2 yaş arası bronşiolit 
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Introduction
Acute bronchiolitis mostly affects infants and is 
characterized by acute respiratory distress. Edema is an 
inflammatory process characterized by obstruction of 
bronchioles with mucus and cellular debris. Respiratory 
syncytial virus (RSV), being the most common, rhinoviruses, 
influenza virus, parainfluenza viruses, coronaviruses, 
metapneumovirus and rarely other respiratory tract viruses 
can also be the cause. 

The most common cause of lower respiratory tract disease 
in infancy is acute bronchiolitis (1). Although it can be 
encountered in all seasons, it is mostly seen in winter, 
especially between October and May. It generally affects 
infants. It is the most common cause of hospitalization in 
this age group (2,3). Airway inflammation, epithelial cells, 
macrophages, cytotoxic T-cells and eosinophils play a role 
in the pathogenesis of bronchiolitis (1). Moreover, it has 
been shown that neutrophil assembly is predominant in 
acute bronchiolitis (4). It has been reported that chemokines 
associated with high levels of neutrophils are increased in 
nasal and tracheal fluid samples taken from infants with 
RSV bronchiolitis (5). It has been shown previously that 
inflammation associated with IL-8 is correlated with the 
severity of the disease in patients with bronchiolitis (6). 
The diagnosis of bronchiolitis is mainly based on clinical 
findings, but acute phase reactants are also important 
in evaluating the clinical course of the disease. The most 
commonly used acute phase reactants in the clinic are 
blood leukocyte count (WBC), erythrocyte sedimentation 
rate (ESR), serum C-reactive protein (CRP) and serum 
procalcitonin (5,6). Neutrophil/lymphocyte ratio (NLR), 
which is lately being used frequently, is a parameter used to 
evaluate inflammation and the clinical course of diseases.

In our study, it was planned to evaluate the relationship 
between NLR (which is an easily accessible and inexpensive 
parameter) and bronchiolitis severity score.

Materials and Methods
In this study, 158 patients in the 0-2 age group, who were 
hospitalized and treated with the diagnosis of bronchiolitis 

in University of Health Sciences Turkey, İstanbul Bağcılar 
Training and Research Hospital Pediatric Clinic between 
1 December 2018 and 4 January 2020, were evaluated. 
Ethical approval for the study was obtained from University 
of Health Sciences Turkey, İstanbul Bağcılar Training 
and Research Hospital Ethics Committee (decree no: 
2020.01.1.02.002, date 10.01.2020). Written informed 
consent was obtained in accordance with the Declaration 
of Helsinki.

Patients with severe immune deficiency, chronic 
neurological or cardiac disease and the children whose 
families did not approve to participate in the study were 
excluded from the study.

The diagnosis of bronchiolitis was made based on clinical 
findings. The patients had increased respiratory rate, 
chest retractions and wheezing. Prolonged expirium and 
sibilant rhonchi were detected. It was learned that the 
patients had upper respiratory tract infection symptoms 
such as runny nose, cough and mild fever 1-2 days before 
applying to the clinic. Radiologically, excess aeration in 
both lungs (parallelization of the ribs, flattening of the 
diaphragm, reduction in the mediastinum and heart area), 
peribronchial infiltrates and atelectasis were observed.

Grading of the disease: A scoring system taking into account 
the respiratory rate per minute, wheezing, retractions and 
general condition of the patient was used to evaluate the 
severity of the disease (7). According to this scoring system, 
patients were divided into three groups as mild, moderate 
and severe (Table 1).
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Table 1. Acute bronchiolitis classification
Mild Moderate Severe

Apnea Absent Absent +

Respiratory rate/min <50 50-70 >70

Heart rate/min <140 140-160 >160

Retractions Mild Moderate Severe

SaO2 >93% 86-92% <85%

Cyanosis Absent Absent +

Necessary FiO2 for 
SaO2>93%

0.21-0.4 >0.4
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For complete blood count, 1-2 mL of blood was taken into 

an EDTA tube and studied in a Beckman Coulter (LH750) 

machine, and the NLR of the patients was calculated.

Statistical Analysis

In this study, statistical analyses were performed with the 

NCSS (Number Cruncher Statistical System) 2007 Statistical 

Software (Utah, USA) package program. In the evaluation 

of the data, the distribution of variables was examined 

with the Shapiro-Wilk normality test as well as descriptive 

statistical methods (mean, standard deviation, median, 

interquartile range), One-Way analysis of variance in 

intergroup comparisons of normally distributed variables, 

independent t-test in comparison of paired groups, Kruskal-

Wallis test in intergroup comparisons of non-normally 

distributed variables, Dunn’s multiple comparison test in 

subgroup comparisons, chi-square test in comparisons of 

qualitative data, Pearson correlation test in comparison of 

variables with each other. The results were evaluated at the 

significance level of p<0.05.

Mean, standard deviation, median, lower limit and upper 

limit summary criteria were given for continuous variables 

such as laboratory values. According to the distribution of 

these variables in the comparison of the groups; the t-test 

or One-Way analysis of variance was used in independent 

groups in normal distribution, the Mann-Whitney U test 

or Kruskal-Wallis test was used if not normally distributed. 

Number and percentage summary criteria were given for 

categorical variables such as gender and age. Chi-square 

test statistics were used to compare these in groups.

Results
Of the 158 patients included in the study, 96 (60%) were 

male and no statistically significant difference was found 

between gender and disease severity (p=0.392) (Table 2). 

According to the disease severity scoring, 42 cases were 

mild with a mean age of 4.86±4.41 months, 9 cases were 

moderate with a mean age of 7.36±6.31 months, and 19 

cases were severe with a mean age of 6±5.31 months. No 

statistically significant difference was observed between the 

disease severity score and the mean age (p=0.061) (Table 2).

The mean N/L ratio of the group with mild severity score 

was 0.69±0.52, the median value was 0.54 (0.31-0.88), the 

mean N/L ratio of the group with moderate severity score 

was 1.66±1.99, the median value was 0.84 (0.44-2.34), and 

the mean N/L ratio of the group with severe severity score 

was 1.6±1.51, and the median value was 1.10 (0.49-1.94). 

Statistically significant difference was observed between 

the groups (p=0.007) (Table 3). 

The mean CRP of the group with low disease severity score 

was found to be statistically significantly lower than that of 

the group with moderate disease severity (p=0.014), and no 

statistically significant difference was observed between the 

other groups (p>0.05) (Table 3). The relationship between 

CRP and disease severity score is given in Graph 1.

The mean N/L ratio of the group with mild disease severity 

score was found to be statistically significantly lower than 

that of the groups with moderate and severe severity 

score (p=0.003, p=0.006), and no statistically significant 

difference was observed between the groups with moderate 

and severe disease severity scores (p=0.003, p=0.006 =0.533) 

(Table 4) (Graph 2).

Table 2. Relationship between patient’s age and gender and disease severity score
Disease severity score p

Mild n=42 Moderate n=9 Severe n=19

Age (months) 4.86±4.41 7.36±6.31 6±5.31 0.061

Gender Male 23 54.76% 63 64.95% 10 52.63%
0.392

Female 19 45.24% 34 35.05% 9 47.37%

Table 3. Relationship between CRP and N/L ratio and disease severity score
Disease severity score

Mild n=42 Moderate n=9 Severe n=19

CRP Mean ± SD 12.49±30.4 23.5±46.38 16.87±36.19
0.014

Median (IQR) 4.35 (1.22-12.65) 11.04 (3.07-22.85) 4.33 (1.84-18.18)

N/L ratio Mean ± SD 0.69±0.52 1.66±1.99 1.6±1.51
0.007

Median (IQR) 0.54 (0.31-0.88) 0.84 (0.44-2.34) 1.10 (0.49-1.94)

CRP: C-reactive protein, SD: Standard deviation, N/L: Neutrophil/lymphocyte, IQR: Interquartile range
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The mean CRP of the group with low disease severity score 
was found to be statistically significantly lower than that 
of the group with moderate disease severity (p=0.04), no 
statistically significant difference was observed between 
the other groups (p>0.05) (Table 4) (Graph 3).

While no statistically significant correlation was found 

between the disease severity score and age (r=0.081, 

p=0.311), a statistically significant positive correlation was 

observed between the disease severity score and the mean 

N/L ratio (r=0.206 p=0.009) (Table 5).

Discussion
The diagnosis of bronchiolitis is based on symptoms 

and physical examination findings, supported by 

complete blood count, serological tests and chest X-rays 

(8). Acute bronchiolitis is a limited inflammation of 

the tracheobronchial tree with edema and increased 

secretion in the mucosa of the large airways, and the use 

of antibiotics is usually unnecessary in treatment (9,10). 

The clinical course may be more severe in cases with 

immunodeficiency, chronic lung disease, congenital 

heart disease or a history of premature birth. Laboratory 

tests (CRP values/CRP, mean platelet volume) were 

found to have no effect on predicting clinical severity 

(11,12).

As a parameter, NLR is an inexpensive and easy to measure 

for determining the severity of diseases. NLR has been used 

in many studies and has recently been a frequently studied 

value in oncology and cardiovascular system patients (13-

15). A decrease in the number of lymphocytes, an increase 

in the number of neutrophils and a relative increase in NLR 

have been shown in previous studies in case of systemic 

inflammatory response (16-18).

Table 4. Comparison of CRP and N/L ratios of the groups
CRP 
p

N/L 
p

Mild/moderate 0.04 0.003

Mild/severe 0.342 0.006

Moderate/severe 0.240 0.533

CRP: C-reactive protein, N/L: Neutrophil/lymphocyte

Graph 1. Relationship between CRP and disease severity 
score

CRP: C-reactive protein

Graph 2. Relationship between N/L ratios and disease 
severity score

N/L: Neutrophil/lymphocyte

Graph 3. Relationship between CRP and disease severity 
score

CRP: C-reactive protein
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It is important to accurately determine the treatment plan 
of pediatric bronchiolitis patients. Auxiliary parameters are 
needed in the decision-making process. For this purpose, 
various scoring systems have been developed. Some blood 
tests are also used as a parameter of these scoring systems 
to help in diagnosis and treatment (19). Huang et al. (20) 

reported that NLR was associated with disease severity in 

patients with community-acquired pneumonia. Zahorec 

(21) reported that lymphocyte percentage decreased in 

sepsis and systemic inflammatory response in their study. 

This is explained by the increase in neutrophil ratio and 

decrease in lymphocyte ratio in inflammatory response 

states. Hwang et al. (22) reported that NLR could be used 

as an inexpensive and easy prognostic marker in septic 

and critically ill patients. In our study, it was observed 

that as the severity of bronchiolitis increased, neutrophils 

increased, and lymphocytes decreased, which was reflected 

as an increase in NLR. At the same time, in our study, it was 

observed that the CRP value increased in proportion to the 

severity of the disease, and the increase in both CRP and NLR 

in proportion to the severity of the disease is an indicator of 

the increase in these parameters with inflammation, which 

is compatible with the previous literature.

In a study by de Jager et al. (23), it was found that there was 

a correlation between high NLR and increased mortality 

in chronic diseases. In another study by de Jager et al. (24), 

high NLR was found to be more valuable than leukocyte 

and neutrophil values   in predicting bacteremia in the 

emergency department. In a study by Yoon et al. (25) on 

tuberculosis and bacterial pneumonia patients, NLR was 

found to be significantly higher in bacterial pneumonia 

patients.

In our study, the increase in NLRs in accordance with 

the severity of the disease in pediatric patients with 

bronchiolitis supports previous studies. As the severity of 
the infection increases, the neutrophil ratio increases and 
the lymphocyte ratio decreases. Bronchiolitis can have a 

serious course especially in young children and may result 

in pediatric intensive care unit admittance. Therefore, we 

think that NLR, which is an inexpensive and easy parameter, 

can be meaningful and important in terms of showing the 

course of the disease.

In a study by Çelik Güzel et al. (26) it was found that while 

NLR increased as the severity of the disease increased in 

children with acute bronchiolitis similar to our study, CRP 

did not increase in line with the severity of the disease. In 

our study, CRP also increased in line with the severity of the 

disease.

Bircan et al. (27) reported that the severity of pneumonia 

was related to the level of CRP, and that there was a 

statistically significant difference between CRP, WBC and 

ESR values   in inpatients and outpatients. In another study 

conducted in our country, the severity of pneumonia was 

found to be associated with high CRP and WBC levels, while 

there was no difference in ESR and fibrinogen. In addition, 

a statistically significant relationship was found between 

mortality and high CRP (28).

Study Limitations

The limitations of our study are that it was a retrospective 
study and NLR was not compared with a healthy control 
group of same age and gender. The positive side of our study 
is that disease severity scoring was used to evaluate the 
patients.

Conclusion
NLR is a systemic inflammatory response marker that 
has been used increasingly in recent years. The fact 
that it is cheap, easily accessible and useful as clinically 
demonstrated in previous studies increase its value.

Increased neutrophil lymphocyte ratio and CRP are 
associated with the clinical severity of bronchiolitis, and can 
be used to determine the severity of the disease in pediatric 
patients aged 0-2 years with a diagnosis of bronchiolitis.
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Table 5. Relationship between age (months), CRP and N/L 
ratio and disease severity score

Disease severity score

Age (months) r 0.081

p 0.311

CRP r 0.159

p 0.046

N/L r 0.206

p 0.009
CRP: C-reactive protein, N/L: Neutrophil/lymphocyte
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