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Abstract

Background: Allergic Rhinitis is a worldwide burden of disease and in India the prevalence is
25 to 30% of the population. Oral and Intranasal steroids are used as a mode of treatment in 10%
of these patients. The effect of intranasal steroids on intra-ocular pressure was reported in the
literature and in this study an attempt was made to review its incidence and effects on the vision
over a period of 16 months.

Aim of the Study: To study the effects of intra nasal steroids used in Allergic Rhinitis patients
on the intraocular pressure and vision.

Materials: 109 patients aged between 15 and 65 years who were using Intra nasal steroids
belonging to both genders were included. The Allergic Rhinitis response score was used and
graded as Allergic Rhinitis score: Good- 45 to 60, Moderate- 30 to 45, Average- 20 to 30 and
Poor- Less than 20. Parameters used were decrease in rhinorrhea, nasal obstruction, sneezing,
time taken for relief and improved quality of life. All the subjects were assessed with visual
acuity and intraocular pressure using Goldmann applanation tonometry. The Goldmann
tonometer was calibrated

Results: The mean age was 32.35+4.15 years in males and 28.45+2.15 years in females. There
were 69/109 (63.30%) male patients and 40/109 (36.69%) female patients. Pearson coefficient
correlations showed significant statistical significance between tonometry results and steroid
usage in both the eyes (p value was 0.021; p significant at less than 0.05).

Conclusions: This cross-sectional study showed that Intra nasal steroids were safer in patients
with Allergic Rhinitis without any Intra ocular pressure changes. The study showed a statistical
significant data in favour of INS. However the Ophthalmologists should be aware of INS causing
IOP in patients using INS. The ENT surgeons should cautious of occurrence of IOP in Allergic
Rhinitis patients treated with INS. Such awareness remains significant in patients with glaucoma
risk. Large sample cohort study would be welcome to evaluate the long-term results.
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Introduction

Intra nasal steroids (topical steroids) used
for a long period, have a definite role in the
management of Allergic Rhinitis by
reducing the symptoms like itching,
rhinorrhea and excessive sneezing, hence
extensively used either alone in combination
of locally acting anti histamines [1]. But its
long-term usage has few adverse effects on
various systems including the eyes [2].
Steroids used orally or on intranasal route
are known to produce changes in the lens of
the eyes [3]. Prolonged use of these drugs
can cause some adverse effects on eyes
especially subcapsular cataracts and raised
intraocular pressure [4,5]. Normally the
intraocular pressure changes as a circadian
thythm and is directly proportional to the
cortisol levels of the blood [6]. Intraocular
pressure also varies with the age, local and
systemic factors and use of medications [7].
Intraocular pressure changes are noted with
the use of oral steroids, ocular steroids and
injectable steroids [8]. There are studies on
the effect of intra nasal steroids on
intraocular pressure changes, but the
mechanism of the change was not clear [9].
Intranasal steroids are used to reduce nasal
obstruction (airway edema), minimize
secretion of mucus, which would help in
restoring the normal airway, and reduce the
airway inflammation [10]. The common
intranasal steroids used are Beclomethasone
dipropionate,  Flunisolide,  budesonide,
Mometasone furoate, and triamcinolone
acetonide [11]. Intranasal steroids are useful
in treating both the seasonal and perennial
allergic rhinitis [12]. The pharmacological
actions of intranasal steroids are basically
acting as an anti-inflammatory agent
through multiple pathways [12]. They cause
inhibition of inflammatory cells by
inhibiting the chemical mediators like
leukotrienes and prostaglandins, which are
involved in the entire allergic process [13].
They also cause increased synthesis of
lipocortin-1, which in turn inhibits
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phospholipase A2 and prevents the
production of lipid mediators of
inflammation. They also directly inhibit
other mediators like histamine, Kkinins,
platelet-activating factor, and substance P
[14]. There was not much scientific
evidence that intranasal steroids cause
suppression of the hypothalamic-pituitary-
adrenal axis [15]. Prospective studies on
clinical basis have not shown to produce any
effect on the growth of children except
Beclomethasone dipropionate [16]. The
first-generation intranasal steroids are
known to have higher first-pass hepatic
metabolism and higher oral bioavailability
[17]. However intranasal steroids should be
used cautiously to avoid raised intraocular
pressure especially in Glaucoma patients
[18]. Sudden increase in intraocular pressure
may lead to ischemic effects on the retinal
nerve fiber layer (RNFL). Chronic elevation
of IOP has been suggestive of primary open-
angle glaucoma. It may also lead to chronic
vision loss [20]. The aim of this study was to
investigate Intra ocular pressure changes in
patients with  Allergic Rhinitis using
intranasal steroids for more than 06 months
duration and followed up to 16 months.

Type of Study: A cross sectional and
analytical study

Period of Study: January 2021 to June 2022

Institution of Study: Government Medical
College and Government General Hospital,
Suryapet, Telangana State.

Materials: 109 patients with proven
Allergic Rhinitis attending the ENT OPD
and using intra nasal steroids were included
in the study. An ethics committee clearance
was obtained from the Institute authorities.
A consent form approved by the ethics
committee was used.

Inclusion Criteria: Patients diagnosed as
Allergic Rhinitis and using intra nasal
steroids were included. Patients aged above
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15 years and below 65 years were included.
Patients of both the genders were included.
Patients who are on intranasal steroids for
more than 03 months before the
commencement of the study were included.
The patients diagnosis confirmed by skin
prick tests was included.

Exclusion Criteria: Patients without
confirmed Allergic Rhinitis were excluded.
Patients aged below 15 years and above 65
years were excluded. Patients on oral
corticosteroids were excluded. Patients with
earlier diagnosis of raised intraocular
pressure were excluded. Patients with
history of ocular trauma, glaucoma and
ocular surgeries were excluded. Patients
with co-morbid diseases like diabetes,
Hypertension and renal diseases were
excluded. Patients who were on steroids and
other drugs which increase intra ocular
pressure were excluded.

Study method: A proforma with questions
related to demography (Age, gender, socio-
economic group, BMI, smoking and areas of
living), methods of usage of steroids (Name
of the intranasal steroid, number of puffs
used per day, the number of weeks the
subjects used) and Rhinitis control
Assessment tests were included. The
common intranasal steroids used by the
patients were Beclomethasone dipropionate,
Flunisolide, = budesonide, = Mometasone
furoate, and triamcinolone acetonide. The
Allergic Rhinitis response score was used
and graded as Allergic Rhinitis score: Good-
45 to 60, Moderate- 30 to 45, Average- 20 to
30 and Poor- Less than 20. Parameters used
were decrease in rhinorrhea, nasal
obstruction, sneezing, time taken for relief
and improved quality of life. All the subjects
were assessed with visual acuity and
intraocular  pressure using Goldmann
applanation tonometry. The Goldmann
tonometer was calibrated using the
guidelines of Steven et al. (13) Mean IOP
measurements were used in the analysis.
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The number of puffs of INCS used along
with the frequency of usage was also
determined.

Statistical Analysis: The variables studied
were Race, gender, smoking status.
Descriptive statistics used were frequencies
and percentages. The mean, median, mode,
standard deviation, variance, and range for
all other variables were calculated. Pearson
correlations was undertaken for Goldmann
applanation tonometry and groups of
patients by number of puffs of Intra Nasal
cortico-steroids used, number of times per
day of use, and number of weeks of use.
Significance of differences within and
between groups was analyzed statistically.

Results

The present study was a cross sectional
study which included the 109 patients
undergoing treatment with intra nasal
steroids for Allergic Rhinitis (AR). There
were 07/109 (06.42%) patients in the age
group of 15 to 24 years, 11/109 (10.09%)
patients in the age group of 25 to 34 years,
36/109 (33.02%) patients in the age group of
35 to 44 years, 38/109 (34.86%) patients in
the age group of 45 to 54 years, 17/109
(15.59%) patients in the age group of 55 to
64 years. (Table 1) The mean age was
32.35+4.15 years in males and 28.454+2.15
years in females. There were 69/109
(63.30%) male patients and 40/109
(36.69%) female patients. There were
45/109 (41.28%) patients in the low socio-
economic group, 38/109 (34.86%) patients
in the middle socio-economic group, 27/109
(24.77%) patients in the High socio-
economic group. BMI was between 20 and
25 Kg/m2 in 41/109 (37.61%) patients,
between 25 and 30 Kg/m2 in 26/109
(23.85%) patients, above 35 in 36/109
(33.02%) patients. (Table 1) History of
smoking was present in 29/109 (26.60%)
patients and no smoking in 80/109 (73.39%)
patients. The successful treatment also
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depended upon the number of puffs taken by
them during the treatment period. 84
(77.06%) patients were taking two puffs in
each nostril daily, 14 (12.84%) patients one
puff in each nostril daily and 11 (10.09%)
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Allergic Rhinitis score was good in 71/109
(65.13%) patients, moderate in 25/109
(22.93%) patients, average in 08/109
(07.33%) patients, poor in 05/109 (04.58%)
patients. (Table 1).

patients one puff in each nostril daily.

Table 1: Shows the demographic data of the subjects (n-109).

Observation Number | Percentage | P value
Age

15to 24 07 06.42

25t0 34 11 10.09

35to 44 36 33.02 0.115
45 to 54 38 34.86

55to 64 17 15.59

Gender 0.204
Male 69 63.30

Female 40 36.69
Socio-economic 0.311
Low 45 41.28

Middle 38 34.86

High 27 24.77

BMI- Kg/m2 0.174
20 to 25 41 37.61

2510 30 26 23.85

Above 35 36 33.02

Smoking 0.312
Yes 29 26.60

No 80 73.39

Area of living 0.102
Urban 75 68.80

Rural 34 31.19

Number of Puffs in each nostril daily 0.001
01 14 12.84

02 84 77.06

03 11 10.09

Allergic Rhinitis score 0.001
Good- 45 to 60 71 65.13

Moderate- 30 to 45 25 22.93

Average- 20 to 30 08 07.33

Poor- Less than 20 05 04.58

Using Goldmann applanation tonometry the intra ocular pressure in both the eyes in all the 109
patients was measured and the results were shown in the Figure 1. In this study normal intra
ocular pressure was found in 86 to 89 percent of the subjects, low pressure was noted in 03 to 06
percent individuals and high pressure was noted among 06.42% of the patients. (Fig 1) Pearson
coefficient correlations was used to find the significance of this observation and found that there
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was statistically significance between tonometry results and steroid usage (p value was 0.021; p
significant at less than 0.05).
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20

0 -
Less than 10 mmHg 10 to 22 mmHg More than 22 mmHg

Figure 1: Shows the Intra ocular pressure changes (in mmHg) observed in the study (n-
109).

Pearson coefficient correlations were used to find the significance of the usage of intranasal
steroids and Goldman applanometry intraocular pressures in the study. It was observed that there
was statistically significance between tonometry results and steroid usage in both the eyes (p
value was 0.021; p significant at less than 0.05), (Table 2).

Table 2: Shows the Pearson coefficient correlation between the intraocular pressure and
the usage of steroids in the study (n -109).

Mean IOP of | Number | Number of | Number of

Eyes/ mmHg of Puffs | times per day | weeks used

Right 0.114 0.251 0.021

14.56+2.10

Left 0.230 0.101 0.001

13.85+3.04
Discussion
Review of literature showed not much AR patients on intranasal steroids (INS)
enthusiasm in the studies for intraocular were studied for their intraocular pressure.
pressure in patients in long term usage of The mean age was 32.35+4.15 years in
steroids in many diseases. In the present males and 28.45+2.15 years in females.
study intraocular pressure was monitored in There were 69/109 (63.30%) male patients
patients with AR who were for more than 6 and 40/109 (36.69%) female patients. The
weeks of usage of intranasal steroids. 109 present study was conducted with a
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hypothesis that the intraocular pressure
might be higher in patients using INS. But
the study showed normal intra ocular
pressure was in 86 to 89 percent of the
subjects, low pressure was noted in 03 to 06
percent individuals and high pressure was
noted among 06.42% of the patients. The
normal IOP taken in this study was 12 to 22
mmHg. An IOP more than 22 mmHg was
considered as a risk factor for glaucoma in
the long term [21]. The mean values of the
Goldmann applanation tonometry in the
right eye were 14.56+2.10 and in the left eye
it was 13.8543.04; (Normal values of IOP;
10 to 22 mmHg). Pearson coefficient
correlations were used to find the
significance of the usage of intranasal
steroids and Goldman applanometry
intraocular pressures in the study. It was
observed that there was statistically
significance between tonometry results and
steroid usage in both the eyes (p value was
0.021; p significant at less than 0.05),
(Table 2). Dereci et al [22] from their study
of 248 patients, concluded that there was no
raise in IOP in children and adults who were
treated with INS an inhaled steroid.
Schlenker M, Kansal V et al [23]. from their
study of usage of INS versus IOP and lens
opacities observed that there was no rise in
IOP or onset of glaucoma in their 4376
patients. There were further exhaustive
studies and trials focused on the INS of
different combinations of steroids used over
two to 74 weeks for AR; none of the studies
showed changed in IOP and they suggested
that INS was a low-risk drug to manage
Allergic  symptoms of Upper tract
respiratory inflammation [24-27]. They
suggested that IOP could alter depending
upon the duration of usage of INS by the
patients. Valenzuela ef al. conducted a study
similar to the above study and showed that
there was no statistically significant raised
IOP among the patients who used INS for
more than90 weeks. There was no case of
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glaucoma among the 2,837 patients, with a
confidence interval of 95% [28]. In another
study by Yenigun et al [29]. who worked on
patients using INS for dry eye and AR
observed that there was no raise in IOP. IN
this study the patients had used INS for 6
weeks only. However, a study by Mohd
Zain et al [30]. revealed raise in IOP of their
patients who used INS for more than 50
weeks; the raise in IOP was higher in the
study group than the control one. The
present study did not reveal any direct
relation between using INS in patients with
AR and raised IOP; the INS was proved to
be safer in these patients. This could be due
to the reason that these INS were formulated
to be delivered at the local site rather than
for systemic absorption. The limitations to
the present study were that it was a small
sample, hence required a larger sample and a
cohort study would be better.

Conclusions

This cross-sectional study showed that Intra
nasal steroids were safer in patients with
Allergic Rhinitis without any Intra ocular
pressure changes. The study showed a
statistical significant data in favour of INS.
However the Ophthalmologists should be
aware of INS causing IOP in patients using
INS. The ENT surgeons should cautious of
occurrence of IOP in Allergic Rhinitis
patients treated with INS. Such awareness
remains significant in patients with
glaucoma risk. Large sample cohort study
would be welcome to evaluate the long-term
results.
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