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Abstract 

Background: Recently, inflammatory cell ratios have gained importance as useful indicators in the categorization of 

asthma. Objective: We compared the concentration of white blood cells in peripheral blood, as well as their respective 

inflammatory cell ratios, between patients with asthma and a healthy control group. Methods: We performed cross-

sectional analyses of the data obtained from 53 adult patients with asthma and 109 adult controls. In our study, we 

estimated and compared the following inflammatory cell ratios: Neutrophil-Lymphocyte Ratio (NLR), Eosinophil-

Lymphocyte Ratio (ELR), Eosinophil-Neutrophil Ratio (ENR), Eosinophil-Monocyte Ratio (EMR), and Platelet-

Lymphocyte Ratio (PLR). The magnitude of association was quantified with the odds ratio. Results: In both groups, the 

average age was 33 years. In asthmatic patients, we obtained the following results: eosinophils ≥ 400 cells/µl, accounted 

for 37.7%; basophils ≥ 110 cells/µl, comprised 37.7%; and monocytes < 320 cells/µl, reached 11.3%. In the control 

group, the results were as follows: 4.6%, 9.2% and 0.9%, respectively. When compared to the control group, asthmatic 

patients had higher odds of eosinophils ≥ 400 cells/µl (OR = 12.61, p < 0.0001); higher odds of basophils ≥ 110 cells/µl 

(OR = 6.00, p < 0.0001); and increased odds of monocytes < 320 cells/µl (OR = 13.79, p = 0.017). NLR did not differ 

between our two groups; however, ELR, ENR, EMR and PLR were significantly higher in the asthma group. 

Conclusions: Overall, patients with asthma have a higher concentration of eosinophils and basophils, fewer monocytes 

in their blood, and higher ratios of increased chronic inflammation. 

Keywords: eosinophils; basophils; monocytes; asthma; inflammation. 

Introduction 

Chronic inflammation of the respiratory tract and variable airflow obstruction (along with other 

symptoms) are some of the primary characteristics that define asthma (1-3). However, previous 

findings have shown that asthmatics not only experience local inflammation, but systematic 
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inflammation as well; biomarkers, such as: fibrinogen, amyloid protein and C-reactive protein, tend 

to be more elevated in asthmatic patients (4, 5). A decade ago, Nadif et al. demonstrated that it was 

possible to categorize asthma based on the number and type of inflammatory cells in a patient’s 

blood (6). Interestingly, different indicators of chronic inflammation obtained by a white blood cell 

count have been used as prognostic biomarkers for cardiovascular diseases and various types of 

cancer (7, 8), while others have been useful in identifying the eosinophilic asthma phenotype (9). 

They have also been used to predict mortality associated with cardiovascular diseases and recurrent 

nasal polyposis (10, 11). Thus, detecting systemic inflammation from a peripheral blood sample is a 

helpful tool that is readily available in daily clinical practice. Due to the use of biological 

medications that selectively regulate the inflammatory process, we must reevaluate how white blood 

cells are expressed in asthmatic patients. Little is known about whether the rates of chronic 

inflammation differ between asthmatics and healthy individuals. In our study, we compared the 

concentration of eosinophils, basophils, and monocytes found in peripheral blood, between a group 

of patients with asthma and a control group. We also evaluated the following indicators of chronic 

inflammation: Neutrophil-Lymphocyte Ratio (NLR), Eosinophil-Lymphocyte Ratio (ELR), 

Eosinophil-Neutrophil Ratio (ENR), Eosinophil-Monocyte Ratio (EMR), and Platelet-Lymphocyte 

Ratio (PLR). These ratios were evaluated to observe the differences between patients with asthma 

and the control group. 

Methods 

Ethics 

Our study was approved by the Research Ethics Committee of Nuevo Hospital Civil de Guadalajara 

“Dr. Juan I. Menchaca”. All asthma patients and controls gave written consent prior to partaking in 

our investigation. 

Setting 

Our facility is located in Guadalajara’s central metropolitan district. In terms of population, 

Guadalajara is Mexico’s second largest city, and it is located in the western part of the country, at an 

elevation of 1566 meters above sea level. 

Design and participants 

In our cross-sectional study, we compared the data that corresponded to two groups: 53 patients with 

asthma, and 109 healthy individuals (control group). All participants were recruited consecutively 

from June of 2018 to December of 2018. Asthmatic participants were 18 years or older. Our 

asthmatic group was comprised of newly diagnosed patients from the Allergy Department of a 

teaching hospital. For our asthma group, we excluded all patients with a personal history of diabetes, 

hypertension, rheumatic diseases, urticaria, chronic renal diseases or cancer. We did not include 

patients that had taken systemic steroids during the previous month; those that had experienced a 

respiratory tract infection during the previous month; pregnant women or those that were 

breastfeeding. The control group consisted of individuals that had donated to our hospital’s blood 

bank and met the criteria established by Mexico’s blood donor eligibility standards, which are as 

follows: ages 18 to 65 years, body weight of 50 kg or more, no tattoos or piercings, no drug use, no 

precedent of high-risk sexual practice the absence of any infectious and contagious diseases, no 

chronic diseases such as asthma, diabetes, renal failure, history of a previous blood transfusion, and 

more (12). 
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Additionally, both groups were asked about their current personal intake of alcohol and tobacco. 

Definition of asthma 

Asthma is clinically defined by the following symptoms that can vary in intensity: wheezing, 

coughing, and chest tightness or dyspnea (13).
 
Patients with a clinical asthma diagnosis underwent a 

forced spirometry test, which provided evidence of an obstructed airway and its reversibility after 

inhaling salbutamol. 

Body mass index 

In order to measure the body mass index (BMI), the patient’s body weight was divided by his/her 

height in meters squared. We used the World Health Organization’s standards of body mass index 

(BMI) defined as: underweight, BMI < 18.5 kg/m
2
; normal, 18.5 and < 25kg/m

2
; overweight BMI ≥ 

25 and < 30 kg/m
2
; and obesity, BMI ≥ 30 kg/m

2
. 

Forced spirometry technique 

All spirometry tests were performed in the morning by using a Master Screen-Body PFT (Jaeger®, 

Care Fusion, Baesweiler, Germany). Each spirometry measurement was taken while patients were 

seated with their nostrils closed. To meet the criteria for acceptable and reproducible tests, every 

patient provided three measurements. In order to determine the reversibility of airflow obstruction, 

each patient inhaled 400 mcg of salbutamol with a metered dose inhaler. After 15 minutes, the test 

was retaken. If the forced expiratory volume per second (FEV1) exceeded 12% and more than 200 

mil, the test was deemed positive (14). The FEV1 was used to determine the severity of airway 

obstruction (mild intermittent, moderate intermittent and severe intermittent). 

White blood cell count 

The white blood cell count (neutrophils, lymphocytes, monocytes, basophils and eosinophils) was 

done in our hospital’s clinical laboratory by using a flow cytometer, CELL-DYN Ruby
TM

 (Abbott 

Diagnostics Division, Abbott Laboratories, Il, USA). CELL-DYN Ruby uses optical precision 

methods, consisting of four different scattering angles of laser beams, located at 0° (size), 10° 

(complexity), 90° (globularity), and 90°D (granularity). This technology is known as Multi-Angle-

Polarized-Scatter-Separation (MAPSS™). The light source consists of a 10 miliwatt helium-neon 

laser, which releases a 632.8 nm laser beam. 

Statistical analysis 

We compared continuous variables with the Student’s t-test or the Mann-Whitney U test. In regard to 

categorical variables, these were compared by using the Chi-squared test or Fisher’s exact test. The 

measure of association between variables was estimated with Spearman's rho test or the Odds Ratio 

(OR), we also used 95% confidence intervals (95% CI). The statistical significance was set with a 

value of p ≤ 0.05. Lastly, IBM® SPSS® Statistics 20 (IBM Corp., Armonk, NY, USA) was used to 

analyze the data. 

Results 

In both groups, the average age was 33 years. Notably, no significant differences were found 

regarding sex (Table 1). Though the mean of BMI did not differ between the groups, obesity was 
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more prevalent in the asthma group, and being overweight was more recurrent in the control group (p 

= 0.039). There was no difference with regard to tobacco intake between the groups; however, the 

control group had a considerably higher alcohol intake (p = 0.014). One third of the patients 

underwent hospitalization due to a previous asthma exacerbation in the last year. Less than 30% of 

the patients had controlled asthma. Overall, the predicted basal FEV1 was of 72.7±18.0 on average, 

and after the use of bronchodilator, the FEV1 was of 87.0±16.7. Median total serum IgE accounted 

for 233 UI/mL. Additionally, patients with asthma had greater sensitization to mites and house dust, 

followed by tree pollens. 

 Table 2 shows a comparison of the white blood cell count derived from both groups. Overall, 

the amount of leukocytes, neutrophils and lymphocytes did not vary between the two groups. The 

absolute and relative concentration of eosinophils and basophils were considerably higher in patients 

with asthma (p < 0.0001, respectively) (Table 2). Interestingly, the asthma group also proved to have 

fewer monocytes (p < 0.005). In this study, 37.7% (95% CI: 25.9% to 51.2%) of asthmatic patients 

had an eosinophil count of ≥ 400 cells/µl; additionally, 37.7% (95%CI: 25.9% to 51.2%) had a 

basophil count of ≥ 110 cells/µl. With regard to the total number of monocytes, patients with < 320 

cells/µl accounted for 11.3% (95% CI: 4.9% to 22.9%) (Table 3). Through univariate analysis, we 

observed that patients with asthma had significantly higher odds of having an eosinophil count that 

was ≥ 400 cells/µl and ≥ 5% (OR = 12.61, p < 0.0001 and OR = 6.49, p = 0.0001, respectively); 

increased odds of having a basophil count that was ≥ 110 cell/µl and ≥ 1.5% (OR = 6.00, p < 0.0001 

and OR = 6.50, p < 0.0001, respectively), plus higher odds of monocytopenia < 320 cells/µl and < 

5% (OR = 13.79, p = 0.017 and OR = 4.51, p = 0.039, respectively). 

 A comparison between the NLR of both groups is displayed (Table 4). As presented, there is 

no difference between our two groups. In regard to the ELR, ENR, EMR and PLR, these were 

significantly higher in patients with asthma. 

 We compared inflammatory blood cell ratios between both groups (Table 5). With the 

exception of NLR, all other rates proved to be significantly associated with asthma. When EMR was 

≥ 0.43, it had the greatest measure of association (OR = 7.1, 95% CI 3.4 to 14.8), followed by ELR ≥ 

0.11 (OR = 6.7, 95% CI 3.2 to 13.8), ENR ≥ 0.06 (OR = 5.6, 95% CI 2.7 to 11.4), and PLR ≥ 150 

(OR = 2.9, 95% CI 1.2 to 7.0). 

 The following blood inflammatory cell ratios were negatively associated with ACT: ELR 

(rho - 0.379, p = 0.005), ENR (rho – 0.336, p = 0.014) and EMR (rho – 0.412, p = 0.002) (Table 6). 

Discussion 

As a result of our findings, we would like to highlight three main points: first, when white blood cell 

screening was performed in the control group, our results provide a relative and absolute parameter 

to determine normal amounts of white blood cell counts; secondly, when we used these parameters 

to compare both groups, we were able to note that patients with asthma not only had a higher 

concentration of eosinophils, but that they also had a higher count of basophils, and a reduced count 

of monocytes; thirdly, based on the diverse estimates of inflammatory blood ratios observed in our 

study, it is evident that patients with asthma have a higher probability of experiencing chronic 

inflammation. A blood biometry allowed us to observe that patients with asthma have a considerably 

higher basophil count than those in the control group. Since the first debates, on which cells are 

involved in the pathogenesis of asthma, mentioned basophils as possible culprits, recently this vision 

has again gained new interest although still their role is not fully understood. A previous study 

compared a small sample of asthmatic patients to a healthy group of individuals, and it was 

discovered that asthmatic patients had a considerably higher basophil count in their sputum sample; 
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moreover, it is even more common among patients with eosinophilic asthma (15). This study also 

found that basophils are correlated to the number of eosinophils in blood, though the opposite is true 

when it comes to neutrophils. In regard to the respiratory function tests; in the same study, there 

appeared to be no association. The authors mentioned that determining the number of basophils and 

eosinophils can help identify the TH2-high asthma phenotype, furthermore, this might aid in 

understanding the role that different cells play in the pathogenesis of asthma (15). In another study, a 

group of patients with asthma produced similar results: the percentage of basophils found in sputum 

samples was correlated to sputum eosinophils, as well as mast cells, the level of exhaled nitric oxide 

and the amount of eosinophils in blood. Notably, there was no direct correlation with the asthma 

control test point system, FEV1, IgE serum level concentration, or the basophil count in blood (16). 

In our study, no association was observed between the concentration of eosinophils and basophils 

(results not shown). Thus, it is evident that basophils play an important role in asthma, but its effects 

are still unclear. When comparing the mean and median of absolute and relative monocyte 

concentration between patients with asthma and the control group, we observed that asthmatics had a 

significantly lower amount of these cells. To our knowledge, this is the first time this observation is 

being made. As of this moment, we are unclear as to the origin or the consequences of this finding, 

and additional studies are required to further elucidate on the matter. 

 When evaluating the systemic inflammatory state between both groups, we calculated the 

different inflammatory cell ratios by using a peripheral blood sample. First, we evaluated NLR, as it 

has been proven to be useful when predicting various cardiovascular diseases and different types of 

cancer (7, 8), yet, we found no difference in the mean and median between our two groups. This 

occurrence could be due to the fact that patients had not experienced asthma exacerbation, at least 

not during the month prior to our study. Another study included 54 children with asthma 

exacerbation and 94 healthy children to assess NLR as an inflammatory marker; though NLR was 

estimated for all participants, when it came to children with asthma, their NLR was calculated during 

a period of exacerbation and, then again, three months later. In their results, NLR levels among 

children during an episode of asthma exacerbation were considerably higher than during an 

asymptomatic period, and when they were compared to the control group (17). Another explanation 

may be due to the absence of an asthma categorization based on inflammatory patterns, as it is more 

likely that NLR increases when asthma is expressed as a neutrophilic phenotype (9). Therefore, 

when using NLR as an inflammatory marker, we must consider the possibility that it may only be 

altered during an episode of exacerbated asthma or when it comes to neutrophilic asthma. In our 

investigation, we found that normal NLR values derived from healthy patients are similar to those 

documented in previous studies (8, 18). Secondly, we observed that eosinophil ratios (ELR, ENR, 

and EMR) were significantly higher in patients with asthma than those in the control group. Zhang et 

al, included 164 patients with controlled asthma in a study, and they found that ELR, ENR and EMR 

can be used as predictable factors when identifying the eosinophilic asthma phenotype (9). 

Additionally, there is evidence that some of these ratios have been used to accurately predict 

mortality among patients that have experienced acute myocardial infarction (10); they have also been 

used for the prognosis of recurrent nasal polyposis (11). In the context of previous findings and our 

own, we deduce that eosinophils play an important role in the systemic inflammatory process. Thus, 

it is likely that patients with asthma and higher ELR, ENR and EMR, should not only be treated with 

inhaled steroids, but also with short-term systemic steroid therapy, and perhaps anti-IL-5 monoclonal 

antibodies, naturally, further studies are required on the matter. Thirdly, we proved that patients with 

asthma express higher PLR than healthy controls. To our knowledge, PLR has been previously used 

as a predictive biomarker for acute asthma exacerbations (19). Thus far, PLR has served as a 

predictive biomarker of pneumonia (20), and a prognostic marker for cancer (21), however, it is also 

a predictor of poor prognosis in patients with sudden hearing loss (22), sepsis mortality (23), or 

pulmonary thromboembolism (24), among other things. In brief, the estimation of the 

aforementioned ratios highlights the important role that chronic inflammation plays in patients with 
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asthma. It also denotes a predominant systemic inflammatory pattern dominated by eosinophils, 

which is found in the majority of asthmatic patients. Other groups focusing on biochemical markers 

of inflammation in asthma were also able to show a rise in IL-6 in patients with mild-moderate 

allergic asthma, which was directly related to a decline in lung-function (25). Also, elevated C-

reactive protein levels have been demonstrated, although it is questionable if these inflammatory 

markers are directly related to asthma or more to the comorbidities (26). This leads us to two 

important questions that urgently await a response: a) Should we use systemic anti-inflammatory 

therapy to treat these patients? b) And if so, what is the best treatment option? 

 Due to the technical complexity of induced sputum cytology, we were unable to compare this 

to our peripheral blood findings. Nor were we able to compare other inflammatory markers to the 

diverse ratios of chronic inflammation that were obtained in our study (ELR, ENR, EMR and PLR). 

An additional limitation to the study was the inability to record the asthma control medications that 

patients used at the time of their admission. However, in a general view, we know that most patients 

used short-acting β2-agonists as rescue therapy in a regular manner and just a few of them regularly 

used inhaled steroids due to their recent asthma diagnosis. On the other hand, the majority of patients 

with asthma have allergic rhinitis, but it turned out that determining its role over the blood eosinophil 

concentration hindered the study. Furthermore, analyzing the role of air pollution over blood 

eosinophil expression became another obstacle. Ultimately, defining blood eosinophilia continues to 

be a challenge, since there is no consistency regarding the cut-off point that should be used to do so. 

While these are important limitations to our investigation, we do not believe they detract from the 

validity of our findings. 

Conclusions 

When compared to healthy individuals, patients with asthma have higher levels of eosinophils and 

basophils in their blood; they also have a reduced amount of monocytes. Interestingly, they have 

higher levels of ELR, ENR, EMR and PLR, all of which suggest that these measurements can be 

used as markers to help identify chronic inflammation in patients with asthma. 
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Table 1. Clinical characteristics by groups. 

 Asthma 

n = 53 

 Control 

n = 109 

  

p value 

Age, years, mean ± SD 33.8± 12.0  32.4 ± 10.4  0.432 

Gender, n (%)     0.083 

 Male 21 (39.6)  59 (54.1)   

 Female 32 (60.4)  50 (45.9)   

Somatometry      

 Weight (kg), mean ± SD 76.4 ± 19.8  75.5 ± 12.0  0.737 

 Height (m), mean ± SD 1.64 ± 8.3  1.67 ± 8.2  0.011 

 BMI (kg/m
2
), mean ± SD 28.5 ± 6.5  27.1 ± 3.9  0.154 

BMI categories, n (%)     0.039 

 Underweight 2 (3.8)  0 (0)   

 Normal 14 (26.4)  32 (29.4)   

 Overweight 19 (35.8)  54 (49.5)   

 Obesity 18 (34.0)  23 (21.1)   

Current tobacco use, n (%) 7 (13.2)  17 (15.6)  0.624 

Current alcohol intake, n (%) 15 (28.3)  53 (48.6)  0.014 

Hospitalization due to asthma in previous 

year, n (%) 

17 (32.1)  ---   

ACT, points      

 Mean ± SD 14.6 ± 5.9  ---   

 ≥ 20, n (%) 15 (28.3)  ---   

Respiratory function test, mean ± SD      

 % Predicted baseline      

 FVC 87.4±18.0   ---   

 FEV1 72.7±18.0  ---   

 FEV1/FVC 69.4±10.1  ---   

 % Predicted post-β2 agonist      

 FVC 95.5±15.5   ---   

 FEV1 87.0±16.7  ---   

 FEV1/FVC 76.2±10.3  ---   

Asthma severity, n (%)      

 Mild persistent  18 (34.0)  ---   

 Moderate persistent 24 (45.3)  ---   
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 Severe persistent 11 (20.8)  ---   

Serum IgE , UI/mL      

 Median 233  ---   

 IgE ≥ 100, n (%)  39 (73.6)  ---   

Allergic sensitization, n (%)      

 House dust mite 39 (73.6)  ---   

 Epithelia  21 (39.6)  ---   

 Cockroach mix  25 (47.2)  ---   

 Trees 32 (60.4)  ---   

 Grass 20 (37.7)  ---   

 Weeds 29 (54.7)  ---   

 Fungi 8 (15.1)  ---   

SD: Standard Deviation. 

SD: Standard Deviation. 

ACT: Asthma Control Test. 

BMI: Body Mass Index. 

FVC: Forced Vital Capacity. 

FEV1: Forced Expiratory Volume at 1 second.  

Comparison of means was made for independent groups with Student´s t-Test. 

Comparison of proportions was made with Chi square or Fisher tests accordingly. 

  

Acc
ep

te
d 

M
an

us
cr

ipt



15 

 

Table 2. Leukocyte formula according to study population. 

 Asthma 

n = 53 

 Control 

n = 109 

  

p value 

Leukocytes, X 10
9
/L      

 Mean ± SD 7.47±2.05  7.29±1.16  0.473 

 Median 7.23  7.16  0.739 

 P25-P75 6.25 − 8.91  6.37 − 8.15   

 Min-Max 3.63 − 13.32  5.11 − 9.74   

Neutrophils, X 10
9
/L      

 Mean ± SD 4.13±1.47  4.02±0.96  0.585 

 Median 4.01  3.96  0.918 

 P25-P75 3.13 − 5.11  3.34 − 4.61   

 Min-Max 1.55 − 8.66  2.19 − 6.90   

Neutrophils, %      

 Mean ± SD 54.52±7.80  54.56±7.17  0.973 

 Median 54.10  54.10  0.877 

 P25-P75 48.17 − 59.70  49.85 − 60.40   

 Min-Max 36.50 − 70.11  38.70 − 70.80   

Lymphocytes, X 10
9
/L      

 Mean ± SD 2.37±0.70  2.45±0.49  0.409 

 Median 2.39  2.39  0.317 

 P25-P75 1.94 − 2.70  2.15 − 2.47   

 Min-Max 1.02 − 4.65  1.41 − 4.03   

Lymphocytes, %      

 Mean ± SD 32.18±6.26  33.90±6.69  0.120 

 Median 31.80 . 33.20  0.165 

 P25-P75 27.78 − 37.72  28.55 − 39.10   

 Min-Max 20.10 − 46.00  20.10 − 49.20   

Monocytes, X 10
9
/L      

 Mean ± SD 0.51±0.18  0.58±0.13  0.005 

 Median 0.48  0.58  0.002 

 P25-P75 0.42 − 0.59  0.49 − 0.65   

 Min-Max 0.00 − 1.08  0.30 − 1.01   

Monocytes, %      

 Mean ± SD 6.72±1.77  7.96±1.46  < 0.0001 
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 Median 6.60  7.90  < 0.0001 

 P25-P75 5.91 − 7.90  7.25 − 8.80   

 Min-Max 0.00 − 10.50  4.22 − 11.90   

Eosinophils, X 10
9
/L      

 Mean ± SD 0.38±0.26  0.18±0.09  < 0.0001 

 Median 0.29  0.16  < 0.0001 

 P25-P75 0.21 − 0.57  0.11 − 0.21   

 Min-Max 0.05 − 1.22  0.05 − 0.42   

Eosinophils, %      

 Mean ± SD 4.87±3.73  2.45±1.26  < 0.0001 

 Median 4.10  2.17  < 0.0001 

 P25-P75 2.70 − 5.86  1.50 − 3.02   

 Min-Max 0.76 − 18.70  0.63 − 5.72   

Basophils, X 10
9
/L      

 Mean ± SD 0.10±0.04  0.07±0.02  < 0.0001 

 Median 0.09  0.07  < 0.0001 

 P25-P75 0.07 − 0.12  0.06 − 0.09   

 Min-Max 0.00 − 0.22  0.03 − 0.16   

Basophils, %      

 Mean ± SD 1.36±0.67  1.03±0.31  < 0.0001 

 Median 1.30  1.01  < 0.001 

 P25-P75 0.90 − 1.92  0.82 − 1.23   

 Min-Max 0.00 − 2.60  0.51 − 1.81   

SD: Standard Deviation. 

P25, P75: Percentile 25th, Percentile 75th. 

Min, Max: Minimum, Maximum. 

Comparison of means was made for independent groups with Student´s t-Test. 

Comparison of proportions was made with Chi square or Fisher tests accordingly. 
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Table 3. Univariate analysis of the comparison of the eosinophil, basophil and monocyte count 

between subjects with asthma and the control group. 

  Asthma 

n = 53 

 Control 

n = 109 

    

  n %  n %  OR 95% CI p 

Eosinophils, X 10
9
/L           

 ≥ 0.400  20 37.7  5 4.6  12.61 4.39 to 36.22 < 0.0001 

 < 0.400   33 62.3  104 93.4  1   

Eosinophils, %           

 ≥ 5   18 34.0  8 7.3  6.49 2.59 to 16.25 0.0001 

 < 5   35 66.0  101 92.7  1   

Basophils, X 10
9
/L           

 ≥ 0.110  20 37.7  10 9.2  6.00 2.55 to 14.11 < 0.0001 

 < 0.110  33 62.3  99 90.8  1   

Basophils, %           

 ≥ 1.5  21 39.6  10 9.2  6.50 2.77 to 15.23 < 0.0001 

 < 1.5  32 60.4  99 90.8  1 ---  

Monocytes, X 10
9
/L           

 < 0.320  6 11.3  1 0.9  13.79 1.61 to 117.72 0.017 

 ≥ 0.320  47 88.7  108 99.1  1   

Monocytes, %           

 < 5   6 11.3  3 2.8  4.51 1.08 to 18.81 0.039 

 ≥ 5  47 88.7  106 92.2  1   

Comparison of proportions was made with Chi square or Fisher tests accordingly. 

OR: Odds Ratio. 

CI: Confidence Interval. 
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Table 4. Comparison of the inflammatory cell ratios between patients with asthma and the control 

group. 

 Asthma 

n = 53 

 Control  

n = 109 

  

p value 

NLR      

 Mean ± SD 1.80 ± 0.61  1.71 ± 0.54  0.335 

 Median 1.71  1.63  0.448 

 P25-P75 1.34 – 2.13  1.29 – 2.11   

 Min-Max 0.90 – 3.48  0.79 – 3.21   

ELR      

 Mean ± SD 0.17 ± 0.12  0.07 ± 0.04  < 0.0001 

 Median 0.13  0.06  < 0.0001 

 P25-P75 0.08 – 0.22  0.04 – 0.09   

 Min-Max 0.02 – 0.63  0.02 – 0.24   

ENR      

 Mean ± SD 0.10 ± 0.09  0.05 ± 0.03  < 0.0001 

 Median 0.08  0.04  < 0.0001 

 P25-P75 0.05 – 0.11  0.03 – 0.06   

 Min-Max 0.01 – 0.46  0.01 – 0.12   

EMR      

 Mean ± SD 0.77 ± 0.62  0.32 ± 0.20  < 0.0001 

 Median 0.52  0.27  < 0.0001 

 P25-P75 0.37 – 0.98  0.20 – 0.40   

 Min-Max 0.13 – 3.16  0.08 – 1.30   

PLR      

 Mean ± SD 128.1 ± 49.81  111.77 ± 27.72  0.008 

 Median 115.22  110.38  0.084 

 P25-P75 94.73 – 149.83  89.54 – 128.66   

 Min-Max 48.24 – 300.98  58.88 – 181.25   

NLR: Neutrophil/Lymphocyte Ratio. 

ELR: Eosinophil/Lymphocyte Ratio. 

ENR: Eosinophil/Neutrophil Ratio. 

EMR: Eosinophil/Monocyte Ratio. 
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PLR: Platelet/Lymphocyte Ratio. 

P25, P75: Percentile 25th, Percentile 75th. 

Min, Max: Minimum, Maximum. 

Comparison of means was made for independent groups with Student´s t-Test. 

Comparison of medians was made with the Mann-Whitney U test. 
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Table 5. Univariate analysis of blood inflammatory cell ratios. 

  Asthma 

n = 53 

 Control 

n = 109 

    

  n %  n %  OR 95% CI p 

NLR           

 ≥ 1.65  29 54.7  53 48.6  1.28 0.66 – 2.46 0.467 

 < 1.65  24 45.3  56 51.4  1 ---  

ELR           

 ≥ 0.11  34 64.2  23 21.1  6.69 3.24 – 13.83 < 0.0001 

 < 0.11  19 35.8  86 78.9  1 ---  

ENR           

 ≥ 0.06  36 67.9  30 27.5  5.58 2.73 – 11.38 < 0.0001 

 < 0.06  17 32.1  79 72.5  1 ---  

EMR           

 ≥ 0.43  36 67.9  25 22.9  7.12 3.43 – 14.76 < 0.0001 

 < 0.43  17 32.1  84 77.1  1 ---  

PLR           

 ≥ 150  13 24.5  11 10.1  2.90 1.20 – 7.00  0.0183 

 < 150   40 75.5  98 89.9  1 ---  

NLR: Neutrophil/Lymphocyte Ratio. 

ELR: Eosinophil/ Lymphocyte Ratio. 

ENR: Eosinophil/Neutrophil Ratio. 

EMR: Eosinophil/Monocyte Ratio. 

PLR: Platelet/Lymphocyte Ratio. 

OR: Odds Ratio.  

CI: Confidence Interval.  

Comparison of proportions was made with Chi square or Fisher tests accordingly. 
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Table 6. Correlation between blood inflammatory cell ratios and asthma severity. 

 ACT FEV1 Predicted 

baseline 

Asthma 

severity 

NLR ELR ENR EMR PRL 

ACT 1        

FEV1 Predicted 

baseline 

 0.511 

p < 0.0001 

1       

Asthma severity*  - 0.429 

p = 001 

- 0.927 

p < 0.0001 

1      

NLR - 0.023 

p = 0.868 

- 0.258 

p = 0.062 

0.219 

p = 0.115 

1     

ELR - 0.379 

p = 0.005 

- 0.214 

p = 0.123 

0.190 

p = 0.172 

- 0.028 

p = 0.844 

1    

ENR - 0.336 

p = 0.014 

- 0.152 

p = 0.278 

- 0.131 

p = 0.349 

- 0.409 

p = 0.002 

0.898 

p < 0.0001 

1   

EMR - 0.412 

p = 0.002 

- 0.245 

p = 0.077 

0.226 

p = 0.104 

- 0.180 

p = 0.198 

0.844 

p < 0.0001 

0.842 

p < 0.0001 

1  

PRL 0.017 

p = 0.905 

- 0.173 

p = 0.215 

 0.045 

p = 0.750 

0.389 

p = 0.004 

- 0.021 

p = 0.884 

- 0.154 

p = 0.270 

- 0.053 

p = 0.704 

1 

FEV1: Forced Expiratory Volume at 1 second. 

ACT: Asthma Control Test. 

NLR: Neutrophil/Lymphocyte Ratio. 

ELR: Eosinophil/ Lymphocyte Ratio. 

ENR: Eosinophil/Neutrophil Ratio. 

EMR: Eosinophil/Monocyte Ratio. 

PLR: Platelet/Lymphocyte Ratio. 
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* Asthma severity was determined as mild intermittent, moderate intermittent and severe intermittent.  

Correlation estimated through Spearman's rho. 
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