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INTRODUCTION 

Allergic rhinitis is as an inflammatory disease affecting 

the nasal airways which occurs in response to production 

of inflammatory mediators and inflammatory cell 

infiltration. This condition is characterized by sneezing, 

nasal pruritis, nasal obstruction, and nasal discharge. It is 

an IgE mediated reaction against the inhaled allergens 

and results in mucosal inflammation caused by Type 2 

helper cells (Th2).
[1] 

 

In today’s world allergic rhinitis has emerged as a global 

health problem which has an adverse impact on the 

quality of life.
[2]

 In Indian subcontinent, it affects upto 

40% of the population, making it commonest among all 

other allergic disorders.
[3]

 

 

The various investigations which leads to the 

accomplishment of the diagnosis of allergic rhinitis 

includes complete blood count with peripheral eosinophil 

percentage, absolute eosinophil count, total IgE levels, 

and nasal smear examination for eosinophils.
 
In multiple 

inflammatory diseases caused by parasites, helminths, 

bacteria, viruses, tissue injury, tumour immunity and 

allergic diseases, the main pathogenic factor implicated 

is eosinophilic infiltration. An absolute eosinophil count 

is an investigatory tool that measures the number of 

eosinophils. Depending on laboratory standards an 

Absolute Eosinophil Count (AEC) is considered as 

elevated when the value exceeds 450 to 550 cells per 

microlitre of blood.
[1,4,5]

 

 

Often this condition goes un-noticed in a primary care 

centre as it has a long progressive course over the years. 

It results in loss of efficacy and loss of productiveness 

either at work or school and sleep disturbances. A vast 

majority of the patients fail to recognize the adverse 

effects the disease is causing on quality of life and 

functioning and thus do not seek any medical attention. 

Treatment protocol of allergic rhinitis depends on the 

severity and duration of symptoms and involves a step 

wise management. Avoidance of allergen plays a key 

role in controlling the disease. Other treatment options 
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ABSTRACT 

Allergic rhinitis is a global health problem, it adversely affects the quality of life. Early diagnosis and prompt 

treatment play an important role in reducing the burden of the disease. Absolute Eosinophil Count is one such 

method of diagnosis allergic rhinitis which gives prompt results. The Nasal Obstruction Symptom Evaluation 

score is one the most reliable, faster and responsible instrument that has been used in various outcomes studies in 

adults with nasal obstruction. It’s uses in diagnosing allergic rhinitis and assessing its severity has not been 

validated yet. The aim of the study is to assess the correlation between the symptoms of allergic rhinitis by using 

NOSE score and Absolute Eosinophil Count (AEC). 60 cases of allergic rhinitis were investigated in 6 months by 

Absolute Eosinophil Count and NOSE score based on their symptoms and assessed for the severity of allergic 

rhinitis. Following this the correlation between absolute eosinophil count and NOSE score was obtained and 

positive correlation between Absolute Eosinophil Count and allergic rhinitis with p value of < 0. 0001 was found. 

Our study suggests that NOSE score provides a framework to diagnose the severity of the symptoms of allergic 

rhinitis. To conclude NOSE score is an effective tool that can be used to corelate with the severity of allergic 

rhinitis in clinical set up as an alternative to AEC count. It is faster, economical and non-invasive technique for 

assessing the severity of allergic rhinitis. 
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include pharmacotherapy, immunotherapy and 

surgery.
[6,7,8]

 

 

The NOSE score (Nasal Obstruction Symptom 

Evaluation score) is amongst the most reliable and 

responsible instrument that has been used in various 

outcomes studies in adults with nasal obstruction. It is 

less time consuming and has full potential to provide 

prompt results.
[9] 

 

OBJECTIVE
 

To assess the correlation between the symptoms of 

allergic rhinitis by using NOSE score and Absolute 

Eosinophil Count (AEC). 

 

MATERIALS AND METHODS 

This is an observational study conducted at the ENT and 

HNS outpatient department of KLES Dr. Prabhakar Kore 

Hospital and Medical Research Centre, Belgaum. 60 

patients with signs and symptoms of allergic rhinitis 

aged between 15- and 60-years during January 2019- 

June 2019 were included in the study. All patients having 

symptoms of allergic rhinitis – sneezing, nasal pruritis, 

rhinorrhea or nasal congestion (combination of 2 or 

more) and patients who are taking medication for allergic 

rhinitis and are willing to discontinue medications for a 

period of 48 hours before giving blood sample for AEC 

were included in the study. Pregnant women, patients 

with tumor of nose and paranasal sinuses were excluded. 

 

METHODOLOGY 

Informed consent and detailed history were obtained for 

duration of allergic rhinitis and nature of any previous 

treatment. Also, a detailed ENT examination to assess 

the common signs of allergic rhinitis was done. 

 

NOSE score 

All the patients in the study were given the NOSE score 

questionnaire. 

Based on NOSE score values, patients were divided in 2 

groups 

(1) NOSE score less than 50 

(2) NOSE score more than 50 

 

Absolute eosinophil count 

The number of eosinophils per 100 cells were counted. 

The percentage of eosinophils is multiplied by the white 

blood cell count to give the absolute eosinophil count. 

 

After obtaining AEC values patients were divided into 3 

groups 

(1) AEC less than 400 

(2) AEC 400- 1000 

(3) AEC above 1000 

 

The correlation between symptoms of allergic rhinitis by 

using NOSE score and AEC value was assessed. Patients 

were also assessed based on whether they were taking 

medications for allergic rhinitis or not. 

 

Statistical methods used 

Data was analysed using descriptive methods. Chi square 

test and Karl Pearson’s correlation coefficient was used 

wherever applicable. 

 

RESULTS 

Sex distribution of patients 

Out of a total of 60 cases, 27 (45%) were male and 33 

(55%) were female. 

 

Age wise distribution of patients 

The patients were distributed according to their age in 6 

categories. Out of 60 patients, patients who belonged to 

the age group of 20-29 years were the highest (33.33%) 

and least was in the age group >= 60 years (3.33%). 

 

Patient distribution according to NOSE score and 

AEC value 

NOSE score group 1 (<50) had 31 patients and group 2 

(>50) had 29 patients. (Fig.1). 

 

 
Fig. 1: Showing distribution of NOSE score among 

patients. 

 

Based on AEC, Group A had 36 patients, Group B had 

22 patients, and Group C had 2 patients. (Fig. 2). 

 

 
Fig. 2: Showing distribution of AEC values in group 

A, B, C. 

 

The NOSE score in Groups A, B and C were 36.25, 

61.82 and 72.5 respectively. 
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In group A, 31 patients had NOSE score above 50 and 5 

patients had more than 50. This indicates that in patients 

with AEC counts less than 400 their symptoms were less 

troublesome. (Table no. 1) 

 

Table no.1: Showing Showing AEC VALUES and 

NOSE scores among patients. 

Nose 

score 
Aeccount Aeccount Aeccount Total 

 < 400 400 - 1000 ≥ 1000  

< 50 31 0 0 31 

≥ 50 5 22 2 29 

Total 36 22 2 60 

 

In group B, patients having NOSE score above 50 had 

AEC value which was variable from 400 to above 1000. 

Their NOSE scale indicates that they had suffered from 

more troublesome symptoms. 

 

The p value using chi-square test was < 0.0001 

indicating that there is a strong association between 

NOSE score and AEC. 

 

Correlation between NOSE score and AEC counts by 

Karl Pearson’s correlation coefficient method 
Statistical analysis was carried out using Karl Pearson’s 

correlation coefficient method. 

 

As the AEC values increased, the NOSE score increased 

with a Pearson correlation of 0.8475 indicating a good 

correlation. The p value was<0.0001 suggestive of a 

significant correlation, (Table no 2 and Figure no 3). 

 

Table no 2: Showing the p value with positive 

correlation. 

R P value Inference 

0.8475 < 0.0001 High Significance 

 

 
Fig. 3: Showing Pearsons correlation between AEC 

AND NOSE score. 

 

 

Correlation between nose score and medications 

Out of 60 patients included in our study, 19 patients were 

on medications who discontinued them for 48 hours 

before they gave their blood sample. 14 of them had 

NOSE score less than 50, the remaining 5 had more than 

50.  While out of 41 patients, 24 had NOSE score above 

50 and 17 had below 5. The p value using chi square test 

was 0.0202 indicating that there is a significant 

association between NOSE score and medications. The 

mean NOSE scores are depicted in Figure no 4. 

 

 
Fig. 4: Showing mean NOSE score in among patients 

on medications and not on medications. 

 

Correlation between AEC count and medications 
Statistical analysis revealed that 17 out of 19 patients on 

medications had AEC count below 400 while 2 had AEC 

count between 400-1000 and none had more than 1000. 

 

The p value using chi square test is 0.0063 indicating that 

there is a significant association between AEC and 

medications. 

 

The mean AEC count in patients are depicted in Figure 

no.5 

 
Fig. 5: Showing mean AEC count among patients on 

medications and not on medications. 
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DISCUSSION 
Allergic rhinitis (AR) is an IgE-mediated 

hypersensitivity reaction which occurs as result of 

exposure to inhaled allergens, it constitutes of 4 major 

cardinal symptoms that includes watery rhinorrhoea, 

nasal obstruction, nasal itching and sneezing.
[8]

 

 

It is amongst the major and most common worldwide 

problems that affect individuals of all age groups. 

Among the Indian subcontinent around 3.5% of the 

population is affected yearly by this disease. The 

prevalence of allergic rhinitis in Indian subcontinent 

according to socio economic status is 28.6% within the 

upper crust, 33.3% within the middle, 27.1% in lower 

class in urban population and 11.1% in rural population. 

The standard of life is adversely affected and leads to a 

good expenditure on the health care system.
[10] 

In our 

study the results indicated that there is a robust 

correlation between NOSE score and AEC count. 

 

The results revealed that the incidence of allergic rhinitis 

was more common in females (55%) as compared to 

males (45%) and commonly affecting the patients 

between age group of 20-29 years. 

 

As per ARIA guidelines a new subdivision of allergic 

rhinitis has been proposed: - Intermittent (IAR) and 

Persistent (PER). Allergic rhinitis has been classified as 

“mild” or “moderate/severe” depending on the severity 

of symptoms and quality-of-life outcome. Based upon its 

effect on the patient’s social life, work/school and sleep, 

the disease is assessed as mild or moderate/severe. 

Allergic rhinitis has proved to be one of the major causes 

of sleep disturbance which leads to daytime sleepiness. 

Other major adverse effects include poor performance in 

school among children and in adults there is loss of time 

at work and ultimately there is loss of productivity.
[11] 

 

Literature suggests that eosinophils are implicated in the 

pathophysiology of allergic diseases. The airborne 

allergens and irritants stimulate the mast cells which 

leads to production of IgE and cytokines that results in 

eosinophilic infiltration which is seen in allergic 

disease.
[1] 

 

The pathophysiology of allergic rhinitis states that when 

an allergen is inhaled by a person having a sensitized 

immune system, the production of the antibody 

immunoglobulin E(IgE) is triggered. Following which 

mast cells are stimulated to produce IgE and cytokines 

which cause eosinophilic infiltration in allergic disease. 

In response to the elevated IgE, histamine and 

leukotrienes are released that are responsible for 

arteriolar dilatation and increased vascular permeability. 

The end result of these events leads to the development 

of the early and late phase reactions of allergic rhinitis 

characterized by symptoms of itching, rhinorrhoea, 

mucous secretion, and smooth muscle contraction.
[12] 

 

The investigations required for evaluation of allergic 

rhinitis include complete blood picture with peripheral 

eosinophil percentage, absolute eosinophil count, total 

IgE levels, and nasal smear examination for 

eosinophils.
[9]

 M. Demirjian et al (2012) in their study 

concluded that IgE levels and eosinophil counts are 

important factors in the evaluation of atopic patients, 

with IgE having the greater impact in determining the 

probability of atopy.
[13]

 

 

A study conducted by V.S. Chowdary et al (2003) 

compared the value of total Serum IgE and eosinophils in 

patients with allergic rhinitis to that of controls. The 

serum IgE for allergic patients was found to be in the 

range of 450IU/ml to that of control which was in the 

range of 180 IU/ml. The eosinophils in allergic patients 

was 4% of the peripheral smear to that of 3% in the 

control group. The levels of serum IgE was found to be 

in range of 290 IU/ml for mild, 980 IU/ml for moderate 

and 1201 IU/ml for severe allergic rhinitis.
[14] 

 

In another study conducted by Trisha Srivastava et al 

(2018), it was concluded that serum IgE and AEC are 

consistent markers that can be used to diagnose allergic 

rhinitis. For the attainment of long-term remission of 

symptoms, values of serum IgE and AEC post therapy 

should be within the normal range.
[10] 

 

Studies reveal that over the years various objective and 

subjective instruments have been developed to quantify 

the severity of the nasal obstruction in various sinonasal 

diseases. Nasal Obstruction Symptom Evaluation 

(NOSE)score is among the instruments that measures 

subjective quality of life. It has full potential to supply 

quicker results that aids measure to disturbances in 

quality of life specific to nasal obstruction.  NOSE score 

has been recently employed in various studies for 

evaluating the primary outcome following the surgical 

treatment of nasal obstruction but its use in diagnosis of 

allergic rhinitis has been described only by few.
[9]

 

 

In a study conducted by Dr.Ashkarali T et al (2015), it 

was concluded that patients with a higher NOSE score 

with features of allergic rhinitis were having a higher 

AEC value.
[1]

 According to our study among the 60 

patients of allergic rhinitis there is a strong association 

between NOSE score and AEC count with Pearson 

correlation of 0.8475 indicating a good correlation and a 

p value of <0.0001. 

 

Unfortunately, there are really few standardized 

instruments that are developed for the evaluation of 

allergic rhinitis, all though it is an extremely common 

health issue affecting the population in both developing 

and developed nations. In today’s world, an important 

part of health status assessment includes the Global 

quality-of-life and health status instruments.
[1] 

Like many 

similar instruments, the NOSE Scale was validated for 

use in groups of patients. 
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Several studies revealed that NOSE score can be used for 

comparing disease-specific health status between groups 

of patients before and after treatment. A study conducted 

by S. Manohar et al (2012), estimated serum IgE level 

both before and after treatment and its correlation with 

improvement of symptoms.
[15] 

In our study, patients who 

were having medications had a low NOSE score. The p 

value using chi square test was 0.0063 indicating that 

there is a significant association between AEC and 

medications.  The results of our study suggest that NOSE 

score provides a framework to diagnose the severity of 

the symptoms of allergic rhinitis. It can also be used to 

evaluate the symptomatic relief following treatment 

course.  Also, it will further improve patient care by 

helping them understand potential treatment effects. 

Studies with larger sample size and larger follow up 

period would be helpful in arriving at sound conclusions. 

 

CONCLUSION 

NOSE score is an effective tool that can be used to 

corelate with the severity of allergic rhinitis in clinical 

set up as an alternative to AEC count. It is faster, 

economical and a non-invasive technique for assessing 

the severity of allergic rhinitis. This method of 

evaluation can be used in small set ups, especially in 

rural areas where IgE, AEC estimation & other allergic 

testing facilities are not available. Additionally, the 

NOSE score can also be used to observe the post 

treatment effect in patients. 
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