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Background: Allergic rhinitis is a common inflammatory nasal mucosal disorder. Inferior turbinate 
hypertrophy may influence symptom severity and response to intranasal corticosteroid therapy. 
Objective was to evaluate clinical and anatomical correlates of nasal symptoms and assess changes 
following intranasal beclomethasone dipropionate in allergic rhinitis patients. Methods: This quasi-
experimental pre–post study was conducted at the Department of ENT, KRL Hospital, Islamabad (Oct 
2024–Jun 2025). A total of 960 consecutive patients with allergic rhinitis were enrolled. Sneezing, 
rhinorrhoea, nasal obstruction, and post-nasal drip were assessed in relation to inferior turbinate 
hypertrophy. Patients received one-week intranasal beclomethasone dipropionate. Symptom severity 
was evaluated using a modified Total Nasal Symptom Score and data was analyzed on SPSS-24. 
Results: Runny nose (94.8%) and sneezing (88.5%) were most prevalent, followed by nasal 
obstruction (82.3%). Moderate disease was observed in 43.8% of patients. Inferior turbinate 
hypertrophy was significantly associated with nasal obstruction. Post-treatment symptom severity 
declined, with greater improvement in rhinorrhoea and sneezing than nasal obstruction. Conclusion: 
Inferior turbinate hypertrophy was associated with greater symptom severity. Intranasal 
beclomethasone dipropionate significantly improved symptoms, and the modified Total Nasal 
Symptom Score effectively assessed treatment response. 
Keywords: Allergic rhinitis, Beclomethasone dipropionate, Inferior turbinate hypertrophy, Nasal 
obstruction, Total nasal symptom score 
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INTRODUCTION 
Allergic rhinitis is a very common clinical chronic 
inflammatory immune-mediated condition in which 
nasal mucosa is involved. It is caused by release of 
immunoglobulin E (IgE) in response to environmental 
allergens. Other factors contributing in its aetiology are 
recurrent respiratory tract infections, tonsillar and 
adenoidal hypertrophy, rhinosinusitis, otitis media and 
interna.1,2 The common sign and symptoms of allergic 
rhinitis are running nose and eyes, blockage of nose and 
nasal sinuses, sneezing, post nasal drip and itching. All 
these conditions affect the life of an individual, daily 
activities and sleep both in personal and public places.3 
Since past few decades throughout the globe, the 
allergic disorders including allergic rhinitis are 
increasing day by day with a ratio of 10–30% of the 
population.4 The World Health Organization (WHO), 
has introduced a program named with Allergic Rhinitis 
and its Impact on Asthma (ARIA). The importance of 
this program is to give community based awareness 
about the early recognition and management of allergic 
rhinitis as it is strongly linked asthma and other 
respiratory diseases.5 In pathophysiology of allergic 
rhinitis nasal cavity plays an important role. The 
epithelium of nasal mucosa is ciliated with rich vascular 

supply. This is highly responsive to allergens. 
Immediately after exposure to allergens histamine is 
released, causing vasodilation, increases vascular 
permeability and ultimately leads to oedema of mucosa. 
All causes nasal congestion and rhinorrhoea.6 In nasal 
cavity the inferior turbinate plays a key role to humidify 
the inspired air and regulate the air flow by filtering the 
foreign particles. In allergic rhinitis, the inferior 
turbinate mostly undergoes hypertrophy due to 
continuous inflammation. Side by side the mucosal 
oedema also leads to narrowing of air ways and further 
impairing the airflow.7 Osteomeatal complex is another 
anatomical region that is located in middle meatus, that 
serves to drain the frontal, maxillary and anterior 
ethmoidal sinuses. Inflammatory swelling of the nasal 
mucosa can also obstruct this region, resulting in 
impaired drainage of sinuses and symptoms like facial 
pressure and post-nasal drip. This highlights the close 
functional relationship between the nasal cavity and 
paranasal sinuses in allergic conditions.8 

The most effective treatment for allergic 
rhinitis is intranasal corticosteroids due to their strong 
anti-inflammatory action. Among these, 
beclomethasone dipropionate is widely used and has 
been shown to reduce nasal inflammation, reducing the 
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swelling of turbinates and improving nasal airflow. It 
acts locally on the nasal mucosa, leading to relief of 
symptoms such as rhinorrhoea, sneezing and nasal 
obstruction. Because of its effectiveness and safety 
profile, beclomethasone is commonly used as a first-line 
therapy in the management of allergic rhinitis.9 To 
assess the severity of symptoms in allergic rhinitis, 
standardized scoring systems are commonly used. One 
of the most widely used tools is the Total Nasal 
Symptom Score (TNSS), which evaluates key 
symptoms such as sneezing, rhinorrhoea and nasal 
obstruction each graded from 0–3 (no symptoms mild, 
moderate and severe symptoms respectively). This 
scoring system provides a reliable method to measure 
symptom severity and monitor response to treatment 
and is frequently used in clinical studies of allergic 
rhinitis.10 

In Pakistan the most common allergic disorder 
is allergic rhinitis affecting almost 24.62% of general 
population and the etiological factors behind this are 
pollens, dust and pollution especially in urban areas.11 
The available literature on allergic rhinitis mainly 
focuses on pharmacological management, with less 
emphasis on the relationship between clinical symptoms 
and underlying nasal anatomy. Although the association 
between inferior turbinate hypertrophy, nasal 
obstruction and the effectiveness of intranasal 
corticosteroids is well established but there is limited 
local data from our population. Environmental factors 
such as pollen exposure in Islamabad may influence 
disease presentation and treatment response. Therefore, 
this study was conducted to evaluate allergic rhinitis in 
relation to nasal anatomy, particularly the inferior 
turbinates, using a standardized symptoms based scoring 
system (modified TNSS). This provides an objective 
assessment of symptom severity and contributes local 
evidence to support better patient management. 

METHODOLOGY 
The quasi-experimental pre–post study was conducted 
department of ENT KRL hospital Islamabad over a 
period of 09 months from October 2024 to June 2025 
after obtaining ethical approval from CPSP with letter 
number CPSP/REU/ENT-2021-045-999. A total of 960 
patients were included in the study. A formal sample 
size calculation was not performed. All eligible patients 
presenting during the study period with clinically 
diagnosed cases of allergic rhinitis were included by 
using non-probability consecutive sampling to 
maximize sample size and to improve the precision of 
estimates. Patients aged 20–60 years of either gender 
were included. Patients with a history of asthma, 
smoking, deviated nasal septum, inferior turbinate 
hypertrophy due to structural causes, acute upper 
respiratory tract infections, those already on prolonged 
treatment and pregnant females were excluded from the 

study. After obtaining informed consent, detailed history 
and clinical examinations of all patients were done. 
Symptoms including sneezing, rhinorrhoea, nasal 
obstruction and post-nasal drip were recorded. This 
study was conducted without a control group, as all 
patients received intranasal corticosteroid therapy as part 
of routine clinical management. Patients were treated 
with intranasal corticosteroid beclomethasone 
dipropionate at a dose of 0.1 mg daily (50 µg per spray), 
administered as one spray in each nostril twice daily. 
Treatment was continued for a period of one week (the 
treatment duration of one week was selected to assess 
early clinical response to intranasal corticosteroid 
therapy). Symptom severity was recorded before and 
after treatment using a standardized scoring system, and 
improvement was defined as a reduction of ≥50% in the 
total symptom score. Nasal examination was carried out 
using a nasal speculum and headlight to assess 
anatomical findings. This anatomical assessment is used 
as a part of routine evaluation. Although nasal 
endoscopy and imaging are available, they were not 
included in the study protocol to maintain uniform 
assessment across all patients. Clinical findings were 
interpreted in relation to nasal anatomy but special focus 
was on important anatomical areas such as the inferior 
turbinates due to their role in airflow regulation and 
nasal obstruction. A standardized symptom based 
scoring system adapted from Total Nasal Symptom 
Score (TNSS) which includes sneezing, rhinorrhoea and 
nasal obstruction used to assess the severity of 
symptoms each graded from 0 to 3 and the total score 
ranges from 0–9 in the modified version. A reduction of 
≥50% in score was considered significant 
improvement.10 

Data were analysed using SPSS-24. 
Categorical variables were presented as frequencies and 
percentages. Normality of the data was assessed before 
applying parametric tests. Pre- and post-treatment TNSS 
scores were compared using paired t-test, while 
associations between variables were assessed using chi-
square test, and p≤0.05 was considered significant. No 
formal adjustment for potential confounding variables 
was performed, and multivariate analysis was not 
conducted as the primary objective of the study was 
exploratory in nature. 

RESULTS 
A total of 960 patients with allergic rhinitis were 
included in the study. The most common clinical 
findings were rhinorrhoea, sneezing and nasal 
obstruction. These symptoms were interpreted in 
relation to underlying nasal anatomy, particularly 
involving the inferior turbinates. A significant 
association was observed between inferior turbinate 
hypertrophy and nasal obstruction. Assessment of 
treatment response following intranasal corticosteroid 
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therapy, specifically beclomethasone dipropionate, 
showed improvement in the majority of patients based 
on the standardized symptom score. Detailed anatomical 
correlations and treatment outcomes are presented in the 
following tables.  

Table-1: Anatomical clinical findings (n=960) 
Clinical Findings Anatomical Interpretation n % 
Nasal obstruction Inferior turbinate hypertrophy/ 

airway narrowing 790 82.3 
Rhinorrhoea Nasal mucosal gland hyperactivity 910 94.8 
Sneezing Nasal mucosal irritation 850 88.5 
Post-nasal drip Nasopharyngeal/sinus 

involvement 640 66.7 

Table-2: Association of inferior turbinate 
hypertrophy with nasal obstruction 

Obstruction Inferior 
Turbinate Status Present Absent Total p 
Hypertrophy 
Present 650 70 720 
Absent 140 100 240 0.001 

Table-3: Comparison of TNSS scores before and 
after treatment with intranasal beclomethasone 

dipropionate (Mean±SD) 
Symptom Pre-treatment Post-treatment p 
Sneezing 2.4±0.6 0.9±0.5 <0.001 
Rhinorrhoea 2.5±0.5 0.8±0.4 <0.001 
Nasal obstruction 2.3±0.7 1.0±0.6 <0.001 

Table-4: Severity of symptoms based on modified 
TNSS (n=960) 

Severity Frequency Percentage (%) 
Mild 290 30.2% 
Moderate 420 43.8% 
Severe 250 26.0% 
Total 960 100% 

DISCUSSION 
Allergic rhinitis is a common inflammatory disease of 
the upper respiratory pathway associated with 
symptoms like nasal obstruction, sneezing and 
rhinorrhoea.1 In this study, we focused on understanding 
of these symptoms in relation to nasal anatomy, 
especially the role of the inferior turbinates. 

In our study, the most common symptom 
(Table-1) was rhinorrhoea (94.8%), with sneezing 
(88.5%) and nasal obstruction (82.3%). These findings 
are similar to previous studies done by Siddiqui et al 
and Bernstein et al. They report rhinorrhoea and 
sneezing as the most frequent symptoms of allergic 
rhinitis. These are caused by inflammation of the nasal 
lining and release of chemical mediators such as 
histamine, which increases glandular activity and irritate 
sensory nerves.12,13 Our results showed that nasal 
obstruction in a large number of patients (82.3%). This 
symptom is strongly related to anatomical changes in 
the nose, especially involving the inferior turbinates that 
help to regulate the airflow and make the air breathable. 
When these structures become enlarged due to 
inflammation, they can narrow the nasal airway, 

increases the resistance to airflow and cause 
obstruction.14,15 In our study, a significant association 
was found between inferior turbinate hypertrophy and 
nasal obstruction (p=0.001) (Table-2). This supports the 
idea of nasal blockage caused by enlargement of 
turbinates.16 The inferior turbinate has a rich blood 
supply. In case of allergic rhinitis this vascular tissue 
becomes swollen, which explains why patients 
experience persistent nasal blockage.17 Post-nasal drip 
was also present in many patients (66.7%). This 
symptom indicates involvement of the back of the nasal 
cavity and upper airway. Although in our research 
sinuses were not studied but the literature suggests that 
inflammation can affect the entire nasal passage and 
lead to mucus accumulation. Joo et al explained that 
excessive mucus production and reduced clearance can 
result in post-nasal drip, especially in allergic 
conditions.18 

The use of a standardized scoring system to 
assess the severity of symptoms and treatment response 
was another important aspect of our study. We used a 
modified Total Nasal Symptom Score (TNSS) which 
included sneezing, rhinorrhoea and nasal obstruction. 
Each symptom was graded from 0–3 and the total score 
is 0–9, to measure the overall severity of the disease. 
This scoring system allowed us to objectively compare 
symptoms before and after treatment intranasal 
corticosteroids, beclomethasone dipropionate. A 
reduction of 50% or more in the total score was 
considered significant. This approach provides a reliable 
method to assess treatment effectiveness.10 In our study, 
most patients had moderate severity (43.8%), 30.2% 
with mild and 26% with severe disease. A significant 
reduction in TNSS scores was observed after treatment 
with intranasal beclomethasone dipropionate, as shown 
in Table-4. Mean scores for sneezing (pre- treatment 
2.4±0.6 and post treatment 0.9±0.5), rhinorrhoea (pre- 
treatment 2.5±0.5 and post treatment 0.89±0.4) and 
nasal obstruction (pre-treatment 2.3±0.7 and post 
treatment 1.0±0.6) decreased markedly after treatment 
(p<0.001), indicating marked symptom improvement 
following treatment (Table-3). These findings are 
consistent with previous studies that have demonstrated 
the effectiveness of intranasal corticosteroids in 
reducing symptom severity in allergic rhinitis.9 The 
improvement was more in rhinorrhoea and sneezing as 
compared to nasal obstruction. This can be explained by 
the fact that nasal obstruction is partly due to structural 
changes such as turbinatal hypertrophy, which may take 
longer to resolve even after inflammation is reduced.19 
These findings are comparable to other studies where 
intranasal corticosteroids have been shown to 
significantly reduce symptom scores, particularly for 
rhinorrhoea and sneezing. This scoring system has been 
used in previous studies of allergic rhinitis done by Ripp 
et al and Restimulia et al, where they considered TNSS 
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a standard tool to evaluate the burden of symptoms and 
response to therapy.20,21 As the study did not include a 
comparator group, the observed improvement should be 
interpreted as an association following treatment rather 
than definitive evidence of treatment effectiveness. 

LIMITATIONS 
This study was conducted at a single centre and 
anatomical assessment was based on clinical 
examination without the use of imaging techniques such 
as CT scan or nasal endoscopy. Nasal sinuses were not 
specifically evaluated and environmental or allergen-
related factors were not assessed in detail. In addition, 
the study did not include a comparator or control group, 
which limits causal interpretation of the observed 
symptom improvement following treatment. The short 
duration of therapy (one week) may also not reflect the 
full therapeutic effect of intranasal corticosteroids. 
Future studies should include control groups, multiple 
centres, objective diagnostic tools, longer follow-up 
periods and assessment of environmental influences for 
a more comprehensive evaluation of allergic rhinitis. 

CONCLUSION 
Inferior turbinate hypertrophy was associated with 
greater symptom severity. Intranasal beclomethasone 
dipropionate significantly improved symptoms, and the 
modified Total Nasal Symptom Score effectively 
assessed treatment response. 
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