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ABSTRACT 

Objective: The aim of study is to check the effect of nasal steroid treatment on tear film stability in allergic 

rhinitis patients and compare the effect of fluticasone furoate 27.5mcg with momatesone furoate 50mcg 

nasal spray. 

Methodology: A Quasi-Experimental study design was used. 60 participants of both genders diagnosed 

with Allergic rhinitis, age ranging from 15-30 years was included. Data was collected from Department of 

Ophthalmology at Madina Teaching Hospital, Faisalabad. Schirmer and tear breakup time was performed 

on each participant before prescribing the nasal spray. Then a patient was divided into 2 groups, 30 in 

each group. Fluticasone furoate was prescribed to group 1 and momatesone furoate to group 2 for 1 

month. Follow up was taken on 2
nd

 and 4
th

 week of use. Schirmer test and TBUT was performed on both 

groups accordingly. Data analysis was done by repeated measure ANOVA and independent sample t test. 

Results: Results showed that both test values was decreased at baseline which indicate that patients were 

having instability of tear film as p < 0.05 (P=0.00), while at 2
nd

 and at 4
th

 week p value was significant 

within groups as p <0.05 (P=0.00). When comparing the both groups at base line the mean value of 

schirmer test in flucatisone furoate and momatesone was 7.666 and7.33 respectively, at 2
nd

 week was 

10.544, 10.360, at 4
th

 week was 15.266, 14.666 respectively. The mean value of (TBUT) in momatesone and 

flucatisone groups was 6.353, 6.293 at base line, 6.386, 7.080 at 2
nd

 week and 8.900, 9.373 at 4
th

 week 

respectively.  

Conclusion: Both drugs momatesone furoste 50 mcg and flucatisone fuorate 27.5mcg improve tear film 

stability equally so any of the drugs can be used signally for treatment. 
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INTRODUCTION 

Allergic Rhinitis is a disease caused by the IgE mediated inflammation of the nasal membrane following 

the allergen reaction. It can be triggered by pollens, dust, mites, domestic animals, occupation triggers e.g 

tobacco smoke, nitrogen oxide, automobile exhaust and some other NASIDS (1). Allergic rhinitis patients 

also show ocular symptoms e.g. tearing, red eyes, sometimes eye swelling. Condition is diagnosed based on 

history and physical examination (9). The management of AR consists of avoidance of allergen, 

pharmacological treatment and immunotherapy. Intranasal corticosteroids are usually used for mild 

persistent or sever symptoms and can be prescribed alone or in combination with oral antihistamine. 

Intranasal corticosteroids are considered better because they also improve ocular symptoms (10). The 

anatomical link between both the eye with nose, as well as the lacrimal duct, has been shown to have a 

crucial part in blood vessel interaction, neurogenic network and lympthatic tissues all of which have 

numerous similar features (12). Allergic responses originating inside the nasal mucosa as a result of 

inhalant allergen exposure can impact the cornea, conjunctiva and other eye tissues through a variety of 

pathways. As a result of this link between the eye and the nose, allergy-related problems on the eye surface 

may develop (5). The most reasonable explanation for the allergic eye symptoms is that pollen accumulates 

on the conjunctiva, causing an allergic reaction identical to that seen in the nasal cavity following pollen 

contact.  
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The fact that ocular allergen challenge causes watery and itchy eyes supports the theory of direct allergen 

accumulation causing symptoms that are linked to the production of inflammatory mediators in ocular 

secretions, including histamine (63). There is nasolacrimal reflex also responsible for eye symptoms 

describe as afferent reflexes triggers when allergen start deposing on nasal muscosa which then travel 

centrally. Efferent reflex might therefore propagate to both counjactival as well as contraletral side of nasal 

cavity. The nasal-ocular reflex idea is based on the notion that released histamine stimulates nasal afferent 

neurons, causing an efferent parasympathetic reaction, not only does this generate the well-known 

nasonasal reflex, but it also triggers a nasal ocular reflex. In the favor of this notion, lacrimal gland is 

abundantly having parasympathetic innervations which penetrate the orbit in tandem with parasympathetic 

nasal cavity input (13). 

Tear film instability has long been thought to be a factor in the development of Dry eye syndrome (DES) 

(14). Dry eye is a multifaceted ocular surface condition characterized by a lack of tear film homeostasis 

(15). Dry eye is commonly manifested as persistent, low-grade inflammatory condition. The inflammation 

of any ocular tissue e.g counjactiva, cornea leads to increase in production of immunological activation and 

inflammatory cells are attracted to and retain in conjunctiva by adhesion molecules. Then apoptosis start 

due to these inflammatory cells and tear production reduced or diminished (21). When sever dry eye 

disease is left untreated, recurrent damage can lead to keratoconjunctivitis, which compromises deeper 

layers of cornea and  prolong healing time while also increasing the discomfort, blurring of vision and 

photophobia. Unmanaged dry eye disease, recurrent corneal abrasion, corneal scarring and deep tears lead 

to impairment of vision (25). 

Corticosteroid has been used widely as anti inflammatory drug (43). Corticosteroids have shown great 

results in dry eye treatments as they reduce the inflammation in ocular tissue that ultimately leads to 

increase in goblets cell density and improvement of dry eye (41). The aim of study was to access the effect 

of corticosteroid nasal spray on the tear film stability in allergic rhinitis and compare the effect of 

fluticasone furoate 27.5mcg and momatesone 50 mcg nasal sprays on tear film stability in allergic rhinitis    

MATERIAL AND METHODS 

Quasi Experimental study design was used. Study was conducted at Madina Teaching Hospital, Faisalabad 

(MTH). The duration of study was from September 2021 to June 2022.  Sample was collected by using non 

probability convenient sampling technique. 60 patients (by using Raosoft calculator) was included in the 

study and divided into two groups. Group-1 (30) and Group-2 (30). The inclusion criteria included both 

genders with age limit 15-30 years. Only those patients were included in the study that was already 

diagnosed with allergic rhinitis. Patient with Systemic and ocular diseases other than Allergic rhinitis e.g. 

asthma, upper respiratory tract infection, gastritis, chronic sinusitis, glaucoma, cataract, subscapular 

cataract, high intraocular pressure, computer users, patients having PCOS and pregnant ladies, patients 

diagnosed for dry eye and having previous history of dry eye disease or taking treatment for dry eye, 

patients using anti allergic drops or any anti histamine and who were using steroids since last 6 months 

either systemic or topical all were excluded from the study. Self design proforma was used to collect data. 

The informed oral consent was taken from each person. Demographic data, history was taken by self-

design profroma to fulfill the inclusion and exclusion criteria. Tear film stability is checked by both tests 

Schirmer and tear break up time. First of all entire procedure was explain to patient and minor side effects 

of alkane was told to patients like stinging, irritation and photophobia. Then asked to patient sit 

comfortably. Put an alkane drop into each eye and wait for few minutes. Schirmer strips are 35mm long 

strips, bend 5mm of each strip. Asked patient to look up, gently pull the lower lid and insert the folded end 

of the strip at temporal side of eye lid. Ask patient to gently close the eye and not squeeze the eye. Wait for 

5 minutes. Ask patient to open both eyes and look up. Remove the both strips and measurement was noted. 

Below the 10mm wet strip was considered low tear production rate.  

Then tear break up time TBUT was performed. Ask patient to place head on head rest and chin on chin rest. 

Align the temporal canthus with slip lamp for adjustment of patient. Then made adjustment at examiner 

side, adjust the eye pieces according to your refractive error and rotate eye pieces until patient eye is in 

clear focus. Turn on the diffuse illumination. Then asked to patient to look up and rub a fluorescein strip. 

Asked patient to blink the eye as fluorescein spread evenly on eye. Turn on the cobalt blue filter to observe 
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the tear film. Then asked to patient not to blink the eye. Time should be noted until the first dry spot appear 

on tear film. Less than 5 seconds is considered instability of tear film and high evaporative rate. All the 

findings were noted on the proforma. These tests were performed at baseline on 60 patients. Then they 

divided randomly into 2 groups. Each group included 30 patients. Flucatisone furoate 27.5 mcg nasal 

sprays was prescribed to group 1 and momatesone furoate 50mcg nasal spray was prescribed to group 2 for 

a 1 month. Patients were asked on follow up at 2
nd

 week and at 4
th

 week after using the nasal sprays. After 2 

weeks of using the steroid nasal spray patients were asked to come on follow up Schirmer test and tear 

break up time both were performed again on both groups. Readings were noted on the proforma. Then at 4
th 

week patients were again came on follow up. Tear film stability was again checked by both tests schirmer 

test and TBUT. Readings were noted. Analysis was done on the Statistical package for the social sciences 

(SPSS) Version 20.0 by using the Repeated Measure ANOVA and Independent sample t test. 

RESULTS 

A total of 60 patients were selected with age ranging from 15 to 30 years. Out of this age range, minimum 

and maximum age with which patients presents were 16 years and 28 years respectively. The mean and 

standard deviation of the age were found to be 20.67±3.497. Out of which 56.7% were male (N=34) and 

43.3% were female (N=26).  

Table 1: Tear film stability (Schirmer test) in momatesone furoate Group. 

  

Mean 

Std. Deviation  

N 

 

sig 

Schirmer test value before using 

momatesone furoate 

 

7.666 

 

4.273 

 

30 

 

 

0.00 

 

 

 

Schirmer test value after using 

momatesone furoate at 2
nd

 week 

 

10.454 

 

4.485 

 

30 

Schirmer test value after using 

momatesone furoate at 4
th

 week  

 

15.226 

 

8.199 

 

30 

N: sample size, std: standard, sig: significant.   

Table 2: Tear film stability (TBUT) in of momatesone furoate Group. 

 Mean Std. Deviation N Sig 

TBUT value before using momatesone 

furoate 

 

6.353 

 

2.711 

 

30 

 

 

0.00 

  TBUT value after using momatesone 

furoate at 2
nd

 week 

 

6.386 

 

2.922 

 

30 

TBUT value after using momatesone 

furoate at 4
th

 week  

 

8.900 

 

1.893 

 

30 

 

 

 

Table 3: Tear film stability (Schirmer test) in flucatisone furoate Group. 

 Mean Std. Deviation N sig 
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Schirmer test value before using 

flucatisone furoate 

 

7.366 

 

4.014 

 

30 

 

 

0.00 

 

 

Schirmer test value after using 

flucatisone furoate at 2
nd

 week 

 

10.360 

 

4.757 

 

30 

Schirmer test value after using 

flucatisone furoate at 4
th

 week  

 

14.666 

 

8.631 

 

30 

 

Table 4: Tear film stability (TBUT) in flucatisone furoate Group. 

 Mean Std. Deviation N sig 

TBUT value before using flucatisone 

furoate 

 

6.293 

 

2.272 

 

30 

 

 

0.00 

 

 

 TBUT value after using flucatisone 

furoate at 2
nd

 week 

 

7.080 

 

2.334 

 

30 

TBUT value after using flucatisone 

furoate at 4
th

 week  

 

9.373 

 

2.885 

 

30 

 

 Comparing the both groups by applying independent t test,  at base line P= 0.780 and mean value of tear 

film stability checked with schirmer test in flucatisone furoate group was 7.666 and 7.33 in momatesone  

which indicated both groups were having instability of tear film. The mean value (Schirmer) in 

momatesone and flucatisone group at 2
nd

 week was 10.544, 10.360 while at 4
th

 week was 15.266, 14.666 

respectively, while p value was 0.938 and 0.784 which indicate that tear film stability was improved by 

both drugs equally. The mean value (TBUT) in momatesone and flucatisone groups was 6.353, 6.293 at 

base line, 6.386, 7.080 at 2
nd

 week and 8.900, 9.373 at 4
th

 week respectively.  The p value was 0.926 at 

baseline, 0.314 at 2
nd

 week, and 0.456 at 4
th
 week which indicate that no improvement was shown at 2

nd
 

week in momatesone group while minor improvement was shown in flucatisone furoste group. Tear film 

stability was improved by both groups at 4
th

 week equally so any of the drug can be used signally. 

 DISCUSSION 

Tear film stability has been improved by using corticosteroid nasal spray. Corticosteroid has been 

considered most effective drug in decreasing inflammatory process and importantly in dry eye as due to 

their potent anti-inflammatory effect (14). Ophthalmic anti- inflammatory medications like dexamethasone, 

methylprednisolone have been shown to be useful in treating dry eye (15). Corticosteroid intra nasal sprays 

are being utilized more frequently in the treatment of allergic rhinitis (16). Inhaler and nasal corticosteroids 

are known to have very minimal potential for side effects in comparison to ophthalmic corticosteroids (17). 

Nasal and orophyrnageal mucosa allow inhaler and nasal sprays to be absorbed. Then they meet the 

targeted tissue without going to systemic circulation and degradation done by the live and kidney (18). 

Corticosteroids either systemic or ophthalmic both can cause cataract and glaucoma but that depends upon 

the duration and dose being used (19). A research was conducted in 2021 to investigate the effect of 

intranasal steroid treatment in dry eye of geriatric patients having rhinitis.31 patient’s age greater than 65 

years were included in the study. Beclomethasone dipropionate 50 microgram, 2 puff in each nostril two 

times a day given. Treatment was given for 4 weeks. Patients who were having a rhinitis of both types 

allergic and non-allergic both were included in study. Result of study reveal schirmer test 1, tear break up 

time TBUT, total nasal symptoms score TNSS, all were improved significantly after using the intranasal 

steroid P<0.001 (20). Total 60 patients with age was ranging from 18 to 30 years were included in present 

study. They were divided into two groups. Flucatisone furoate was given to group 1 and momatesone to 

group 2 for I month. Tear film stability was checked at 2
nd

 week and 4
th

 week. Results of study revealed 
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that tear film stability was improved by both drugs at 2
nd

 week but great results showed at 4
th

 week 

(P=0.00). 

A study was done by ozturk and his colleague twenty-six patients used beclomethasone or budesonide after 

the surgery of endoscopic sinus for 3 to 19 months. They observed during this months no discernible 

increase in intraocular pressure was found in these cases (21). For this reason we would use nasal steroid 

drugs for dry eye treatment in AR patients with less side effect. Results of this study revealed schirmer and 

tear break up times values was improved which indicates that tear film stability was improved by using 

steroid nasal spray . We recommend a nasal steroid treatment should be used in treating tear film stability 

in AR patients. Clinician should pay attention to patient symptoms as they mimic as allergic but they 

should check the dry eye in allergic rhinitis patients. Future study should perform to check the long term 

effect of steroid nasal spray on retinal thickness. The limitation of study was this lacks the control group, a 

placebo effect to justify the post treatment improvement and patient hardly use same drug for 1 month it 

can affect our study. 

CONCULSION 

This study concluded that tear film stability was improved by using the steroid nasal spray and tear film 

stability was improved by both drugs  momatesone furoste 50 mcg and flucatisone fuorate 27.5mcg equally 

so any of the drug can be used signally for treatment. 
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