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ABSTRACT
Ocular symptoms in allergic rhinitis are often overlooked, but they 
have a significant impact on the quality of life of an individual.

Materials and methods: A randomized controlled trial was 
conducted from August 2012 to July 2013; a total of 153 
cases were considered and divided into two groups. Group A  
received levocetirizine, and group B received mometasone 
furoate nasal spray.

Aims and objectives: The aims and objectives of this study 
were to determine the total ocular symptom score (TOSS) 
according to the severity of allergic rhinitis, determine the 
TOSS before medication, and determine the effectiveness of 
antihistamines (levocetirizine) and intranasal corticosteroid 
spray (mometasone furoate).

Results: The results indicate average TOSS to be in intermit-
tent mild (51.32), intermittent moderate to severe (55.86), per-
sistent mild (44.50), and persistent moderate to severe (52.02). 
Chi-square test to compare the relief between groups A and B 
did not show any statistical significance after 1st (p = 0.8951) 
and 4th weeks (p = 0.9758) of follow-up. 
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INTRODUCTION

Allergic rhinitis is defined as an inflammation of the nasal 
membranes1 and is characterized by a symptom complex 
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of sneezing, nasal congestion, nasal itching, and rhinor-
rhea.2 Because of the continuity of the mucosal lining of 
the nose with the paranasal sinus and its communication 
with the ears through the Eustachian tube and with the 
eyes through nasolacrimal duct, these structures also 
gets involved to some extent.

Allergic rhinitis was defined by the American 
Association of Otolaryngology and Head and Neck 
Surgery as an inflammatory, immunoglobulin E (IgE)-
mediated disease characterized by nasal congestion, 
rhinorrhea (nasal drainage), sneezing, and/or nasal 
itching, and these are associated with the ocular symp-
toms of tearing (epiphora), itching (pruritus), and redness 
(erythema), which are the major factors in reducing the 
quality of life of patients with allergic rhinitis.

According to the French INSTANT study, 31.7% 
of the population-based sample suffered from aller-
gic rhinitis and 52.0% of the allergic rhinitis subjects 
described ocular symptoms. Men had significantly less 
ocular symptoms than women. The troublesome ocular 
symptoms were itching eyes (51.1%), watery eyes (38.6%), 
red eyes (6.6%), and swollen eyelids (3.6%). The trigger 
factors were pollens (51.3%), household dust and mites 
(34.8%), pets (12.2%), and air pollution (3.8%).3 Another 
study conducted in 509 untreated Swiss subjects with 
seasonal allergic rhinitis found that 93% of the subjects 
had conjunctivitis, and the subjects described the ocular 
symptoms as one of the most severe and unpleasant mani-
festations of the disease.4 The above findings were also 
supported by the US survey in which ocular symptoms 
were labeled as the most bothersome characteristic of 
allergic rhinitis second only to nasal congestion.5

The effect on quality of life of patients was summa-
rized by Pitt et al6 in 2004 where they opined that ocular 
allergy can have a significant impact on activities of daily 
living, mental health, and social functioning, which 
was supported by the French INSTANT study, which 
concluded that ocular symptoms had a negative impact 
on daily activities, with the implication that the patient 
suffers from blurred sight, reduction in daily activities 
and efficacy at work, sleep disturbances, and sick leave.3

Pathophysiology of Ocular Symptoms

The proposed mechanisms responsible for the ocular 
symptoms in patients with allergic rhinitis are as follows: 
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First, it may be due to the direct effects of allergen depo-
sition on the conjunctiva and second, because of nasal 
ocular reflexes. 

Direct effects of the allergens are supported by the 
fact that ocular allergen challenge causes symptoms of 
watering and itching in eyes, which is associated with the 
release of inflammatory mediators, including histamine, 
in ocular secretions.7,8

Considering the nasal ocular reflexes, Hom and 
Bielory9 suggested that there are numerous anatomic con-
nections between the eyes and nose. Detailed examination 
of the innervation, circulation, lymphatic, and neurogenic 
systems revealed that the eye is richly supplied by para-
sympathetic nerves that govern the formation of the tear 
films that enter the eyes after traveling in combination 
with the parasympathetic fibers to the nasal cavity and 
that are responsible for the nasal secretions. They sug-
gested that these fibers can intersect at the pterygopalatine 
ganglion. They also suggested that the neurogenic inflam-
mation affects both the eyes and the nose as evidenced 
by the presence of the same neurogenic factors. These 
facts are supported by studies conducted by Lebel et al10 
who reported that 20% of allergic rhinitis sufferers expe-
rienced ocular symptoms during nasal provocation with 
grass pollen and concluded that allergic ocular symptoms 
can occur without direct exposure of the conjunctiva to 
allergen. Other studies conducted by Zilstorff-Pedersen11 
and Philip et al12 also supported the presence of nasal 
ocular reflex. 

Baroody and Naclerio13 opined that allergen deposit-
ing on the nasal mucosa can trigger afferent reflexes that 
propagate centrally and the efferent limbs of these reflexes 
can give rise to symptoms in the contralateral nasal cavity 
and also to conjunctivae and maxillary sinuses. They 
also suggested that nasal allergic reaction leads to the 
release of mediators from the nose and upregulation of 
circulating cells, which reaches the eye and releases more 
mediators and causes more severe symptoms.

MATERIALS AND METHODS

After approval from the Institutional Ethical Committee, 
a randomized controlled trial was conducted in the 
Department of Otolaryngology of a tertiary care center 
from August 2012 to July 2013. A total of 153 cases deter-
mined to be having allergic rhinitis on the basis of history 
and clinical examination with ocular symptoms and 
on regular follow-up were considered. The cases were 
randomly divided into two groups: Group A was given 
5 mg of levocetirizine as a single dose for the night, and 
group B was advised to take mometasone furoate nasal 
spray initially one puff in each nostril twice a day for 
7 days followed by one puff in each nostril once a day 
(preferably in the morning).

The clinical diagnosis of the cases was made on the 
basis of careful detailed history in which patients were 
particularly asked about ocular symptoms of itching, 
redness, watering and swelling, and seasonal variations 
in symptoms, their habits, and family history. Careful 
inquiry was also made about different precipitating 
factors.
Inclusion criteria: Patients with nasal discharge, sneezing, 
and nasal obstruction and also having any of the follow-
ing ocular symptoms of itching, redness, watering, and 
swelling were included in the study.
Exclusion criteria: Children below 2 years of age and preg-
nant females were not included in the study.

Clinical examinations – after routine local examina-
tions of ear, nose, and throat, a complete systemic exami-
nation was carried out. Allergic rhinitis and its Impact 
on Asthma (ARIA) classification of allergic rhinitis 2010 
was used to classify the patients into intermittent or 
persistent with different grades of severity (mild and 
moderate to severe).

Total ocular symptom score (TOSS) (Fig. 1) was taken 
into account in the form of a questionnaire, and the score 
calculated for each patient at the time of initial visit and 
at subsequent follow-up as per the directions shown in 
the figure.

AIMS AND OBJECTIVES

•	 To determine the TOSS according to the severity of 
allergic rhinitis.

•	 To determine the TOSS before medication and at 
subsequent follow-up in each group.

•	 To determine the effectiveness of antihistamines 
(levocetirizine) and intranasal corticosteroid spray 
(mometasone furoate) in relieving ocular symptoms 
on the basis of TOSS.

RESULTS

In this study, a total of 153 cases were taken into con-
sideration: 76 cases were included in group A who were 
prescribed 5 mg HS levocetirizine, and 77 cases were 
included in group B who were prescribed intranasal 
mometasone furoate nasal spray initially one puff in 
each nostril twice a day for 7 days followed by one puff 
in each nostril once a day (preferably in the morning).

Statistical analysis was done with the help of Open 
EPI from WHO website to apply the chi-square test.

Gender Predilection

In our study, there was a preponderance of males 
(n = 116). This might have been because of more envi-
ronmental exposure (Graph 1), and the male-to-female 
ratio was 3.1:1.
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Frequency of Ocular Symptoms

In our study, watering from the eyes was the most 
common (n = 147) ocular symptom followed by itching 
(n = 136) and redness (n = 135). The presentation was in 
the form of symptom complex with only a few cases 
presenting with a single symptom (Graph 2).

Average TOSS in Various Types  
of Allergic Rhinitis

The overall average of TOSS was 50.92; taking into account 
the above figure, a slightly higher score is associated 
with intermittent type of allergic rhinitis. This might 
be because of the desensitization of the mucosa due 
to repeated or continuous exposure of the allergen in 
patients with persistent type of allergic rhinitis (Graph 3).

Graph 1: Distribution according to gender Graph 2: Frequency of ocular symptoms

Fig. 1: Total ocular symptom score

Graph 3: Average TOSS in various types of allergic rhinitis
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Variation of TOSS in Group A

Table 1 and Graph 4 demonstrate the effect of treatment 
prescribed in group A (levocetirizine) on TOSS, which 
shows a decreasing trend from an initial average TOSS 
as 50.50 to 25.99 at the end of 4 weeks.

Variation of TOSS in Group B

Table 2 and Graph 5 demonstrate the effect of medication 
prescribed to group B (mometasone furoate) on TOSS, 
which depicts a decreasing trend with the initial overall 
TOSS as 51.52 to 22.09 at the end of 4 weeks. 

Difference in TOSS in 1st and 4th Weeks  
of Follow-up

Tables 3 and 4 depict the decrease in TOSS after 1st and 
4th weeks of treatment respectively. On applying the 

chi-square test to determine the level of significance, 
p = 0.8951 at the end of 1st week and p = 0.9758 at the end 
of 4th week. Though the difference was not statistically 
significant, a slightly higher value of decrease in TOSS is 
seen in the group treated with mometasone furoate nasal 
spray as compared with levocetirizine.

DISCUSSION

Levocetirizine is an easily available over-the-counter 
medicine and is the R-isomer of cetirizine dihydrochlo-
ride in a once-daily 5 mg formulation. It is the antago-
nist of histamine H1 receptor that is responsible for the 
majority of the immediate manifestations of allergic 
disease. It causes inhibition of eotaxin production by 
endothelial cells14 which leads to inhibition of eotaxin-
induced eosinophil migration15 and also inhibits both 
resting and granulocyte-macrophage colony-stimulating 

Graph 4: Graphical representation TOSS at initial visit and at 
subsequent weekly follow-up in group A

Graph 5: Graphical representation TOSS at initial visit and at 
subsequent weekly follow-up in group B

Table 2: Total ocular symptom score at initial visit and at 
subsequent follow-up in group B

Group B
Initial 
TOSS

TOSS 
Week 1

TOSS 
Week 2

TOSS 
Week 3

TOSS 
Week 4

Intermittent mild 51.56 32.15 28.26 22.15 20.13
Intermittent 
moderate to 
severe

55.96 40.24 32.47 25.13 22.37

Persistent mild 46.25 31.86 27.83 25.34 22.15
Persistent 
severe

52.32 45.14 37.26 31.63 23.73

Table 1: Total ocular symptom score at initial visit and at 
subsequent weekly follow-up in group A

Group A
Initial 
TOSS

TOSS 
Week 1

TOSS 
Week 2

TOSS 
Week 3

TOSS 
Week 4

Intermittent mild 51.8 31.26 27.32 25.17 25.17
Intermittent 
moderate to 
severe

55.76 42.15 37.24 28.63 26.23

Persistent mild 42.73 30.17 28.43 25.64 22.13
Persistent 
severe

51.72 47.12 35.73 32.15 30.43

Table 3: Difference in TOSS at week 1

Week 1
Intermittent 
mild

Intermittent 
moderate 
to severe

Persistent 
mild

Persistent 
moderate 
to severe

Group A 20.54 13.61 12.56 4.6
Group B 19.41 15.72 14.39 7.18
p = 0.8951

Table 4: Difference in TOSS at week 4

Week 4
Intermittent 
mild

Intermittent 
moderate to 
severe

Persistent 
mild

Persistent 
moderate 
to severe

Group A 26.63 29.53 20.6 21.29
Group B 31.43 33.59 24.1 28.59
p = 0.9758
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factor-stimulated eosinophil adhesion to vascular cell 
adhesion molecule-116

The actions of levocetirizine occur through the inhi-
bition of the release of mediators from mast cells and 
basophils which involve stimulation of the intracellular 
activity of the polyphosphatidylinositol pathway, and 
they also downregulate the nuclear transcription factors 
that regulate the production of proinflammatory cyto-
kines and adhesion proteins. 

With the properties of inhibiting the release of his-
tamine and chemokines, levocetirizine plays a role in 
cell recruitment and inhibits the vicious cycle of allergic 
reaction. Hence, levocetirizine relieves the extranasal 
symptoms of allergic rhinitis.

Mometasone furoate is a potent steroid preparation 
that is being used as a nasal spray, and at a dose of 50 µg 
per dose it shows promising effects, it acts at multiple 
points in the allergic inflammation pathway, and its 
anti-inflammatory effects mediated through inhibition of 
proinflammatory cytokines (i.e., interleukin (IL)-1, IL-3, 
IL-4, and IL-5) decrease the number of inflammatory 
cells.17 Studies have shown that IL-4 and IL-5 are T-helper 
cell type 2 (Th2)-secreted proinflammatory cytokines that 
regulate mast cell activation and degranulation, eosino-
phil differentiation, and IgE production; on the contrary, 
INF-gamma is a Th1-secreted cytokine that downregu-
lates the effects of the Th2 cytokines. Mometasone furoate 
acts by reversing the exaggerated Th2 response that 
contributes to the pathophysiology of allergic disease.18 
In other studies, Hochhaus17 observed that patients using 
mometasone furoate showed a reduction in eosinophils 
and basophils from baseline after 6 hours (late phase), 
and it also enhances apoptosis of eosinophils.19 Studies 
have shown that mometasone furoate inhibits activa-
tion of cell molecule system and prevents infiltration of 
inflammatory cells in the nasal mucosa, and in this way, 
it protects against cell injury.20

Hence, by decreasing nasal inflammation, mometa-
sone furoate prevents the excess stimulation of reflex 
neural activity occurring during allergic reactions, which 
lead to reduction in the ocular symptoms; it also inhibits 
local nasal inflammation that helps to reduce the recruit-
ment of inflammatory cells to the eyes, which is observed 
as a late response to ocular challenge with antigen.

CONCLUSION

Through this study, we conclude that there is no statisti-
cally significant difference between the two modalities 
of treatment, but the side effects commonly seen with 
levocetirizine are headache, muscle aches, sleepiness or 
unusual drowsiness, stuffy or runny nose, congestion, 
and dryness or soreness of the throat, which leads to 

its unacceptability if prescribed for a longer duration, 
whereas mometasone furoate is associated with bitter 
taste, headache, stuffy or runny nose, and cough with 
hoarseness, but these symptoms wean off with regular 
use of medication that leads to better acceptability by the 
patients, and the mucosal changes, it brings about help 
in symptom relief for a longer duration; hence, mometa-
sone furoate is subjectively better in the management of 
ocular symptoms.
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