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ABSTRACT 
Background: Intranasal corticosteroids (INCS) are widely prescribed for allergic rhinitis and chronic sinusitis due to their potent local 
anti-inflammatory action and minimal systemic absorption. However, concerns remain regarding their potential ocular side effects, 
particularly intraocular pressure (IOP) elevation and retinal nerve fiber layer (RNFL) thinning. 
Objective: To assess the impact of long-term INCS use on intraocular pressure and retinal nerve fiber layer thickness among adult 
patients in Pakistan. 
Methods: This cross-sectional study was conducted at the Civil Hospital Hyderabad (LUMHS) and Al- Shifa Trust Eye Hospital, 
Rawalpindi, from February 2022 to May 2023. A total of 150 adults were enrolled 75 chronic INCS users (≥3 months) and 75 age- and 
sex-matched controls. Participants underwent detailed ophthalmic evaluation including visual acuity, slit- lamp examination, Goldmann 
applanation tonometry, ultrasound pachymetry for central corneal thickness (CCT), and spectral-domain optical coherence 
tomography (OCT) for RNFL assessment. Data were analyzed using SPSS v26. 
Results: Mean IOP was significantly higher in INCS users compared to controls (15.3 ± 2.6 mmHg vs. 14.4 ± 2.4 mmHg; p = 0.018). 
The rise in IOP correlated modestly with duration of INCS use, being greatest in those using INCS for ≥12 months. However, global 
and quadrant-wise RNFL thickness did not differ significantly between groups (98.4 ± 8.3 µm vs. 99.2 ± 8.0 µm; p = 0.47). No cases of 
glaucomatous optic changes were observed. 
Conclusion: Chronic intranasal corticosteroid therapy causes a mild but statistically significant increase in intraocular pressure 
without structural retinal nerve fiber loss. Periodic IOP monitoring is recommended in long-term users, especially in glaucoma-prone 
individuals. 
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INTRODUCTION 
Intranasal corticosteroids (INCS) have become the cornerstone of 
therapy for allergic rhinitis, chronic rhinosinusitis, and other nasal 
inflammatory disorders due to their potent local anti-inflammatory 
effects and minimal systemic absorption1. These agents such as 
fluticasone, mometasone, and budesonide act by suppressing the 
recruitment and activation of eosinophils, mast cells, and cytokine 
release in the nasal mucosa. Because of their efficacy, safety, and 
ease of administration, INCS are frequently prescribed for 
prolonged durations, often without specialist supervision, and are 
sometimes available over the counter in developing countries like 
Pakistan2,3. 

Despite their localized application, concerns have emerged 
regarding potential systemic and ocular side effects. 
Corticosteroids, irrespective of route, can increase intraocular 
pressure (IOP) by reducing aqueous humor outflow through the 
trabecular meshwork, leading to steroid-induced ocular 
hypertension or even secondary open-angle glaucoma in 
susceptible individuals4. Prolonged corticosteroid exposure may 
also damage retinal ganglion cells and result in thinning of the 
retinal nerve fiber layer (RNFL) a structural biomarker of 
glaucomatous optic neuropathy. Although the systemic absorption 
of INCS is minimal compared to oral or ocular routes, several 
studies have reported marginal increases in IOP among long-term 
users, while others found no significant effect, leading to conflicting 
evidence and clinical uncertainty5. 

Given the rising prevalence of allergic rhinitis and 
unsupervised use of nasal steroids in Pakistan, assessing their 
ocular safety profile is both clinically and public-health relevant. To 
date, limited local data exist evaluating the ocular impact of chronic 
INCS use on IOP and RNFL thickness using objective methods 
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such as Goldmann applanation tonometry and spectral-domain 
optical coherence tomography (OCT)6. Therefore, this study was 
designed to investigate whether long-term INCS therapy is 
associated with increased intraocular pressure or alterations in 
retinal nerve fiber layer thickness among adult patients attending a 
tertiary care hospital in Pakistan. This evaluation aims to provide 
evidence for safer prescribing practices and to guide ophthalmic 
monitoring recommendations in patients receiving intranasal 
corticosteroids for chronic nasal conditions7,8. 

MATERIALS AND METHODS 
Study Design and Setting: This cross-sectional analytical study 
was jointly conducted at two tertiary care centers in Pakistan the 
Civil Hospital Hyderabad, affiliated with Liaquat University of 
Medical and Health Sciences (LUMHS), Jamshoro, and the Al-
Shifa Trust Eye Hospital, Rawalpindi. The study period extended 
from February 2022 to May 2023. Ethical approval was obtained 
from the institutional review boards of both participating hospitals 
before initiation of data collection. All participants provided written 
informed consent prior to enrollment. The study aimed to assess 
the impact of intranasal corticosteroids (INCS) on intraocular 
pressure (IOP) and retinal nerve fiber layer (RNFL) thickness 
among patients receiving long-term therapy for allergic rhinitis or 
chronic rhinosinusitis. 
Study Population: A total of 150 adult participants were included 
using a non-probability purposive sampling technique. Participants 
were divided into two groups: Group A (INCS users) and Group B 
(Controls). Group A consisted of individuals who had been using 
any type of intranasal corticosteroid spray such as fluticasone, 
mometasone, or budesonide for a continuous duration of at least 
three months. Group B included age- and sex-matched individuals 
attending the outpatient clinics for routine ophthalmic evaluation or 
non-steroidal  ENT  conditions  and  who  had  never  used 
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corticosteroids in any form systemic, inhaled, topical, or ocular 
during the preceding 12 months. 
Inclusion and Exclusion Criteria: The inclusion criteria 
comprised adults aged 18 to 60 years, using INCS regularly for at 
least three months, and willing to participate in the study. Patients 
were excluded if they had a known history of glaucoma, ocular 
hypertension, optic neuropathy, ocular trauma, intraocular surgery, 
or uveitis. Other exclusion criteria included high myopia greater 
than −6.00 diopters, hypermetropia greater than +3.00 diopters, 
diabetes mellitus with evidence of retinopathy, and any systemic 
condition affecting optic nerve health. Subjects with prior or 
concurrent use of systemic, inhaled, or topical corticosteroids, 
media opacity preventing optical coherence tomography (OCT) 
assessment, or poor OCT signal quality (signal strength <7) were 
also excluded. 
Data Collection Procedure: After obtaining informed consent, 
detailed demographic and clinical data were recorded for each 
participant, including age, sex, duration and dosage of INCS use, 
family history of glaucoma, and other relevant medical history. All 
participants underwent a comprehensive ophthalmologic 
examination performed by trained ophthalmologists using 
standardized procedures at both study centers. The examination 
included assessment of best-corrected visual acuity, intraocular 
pressure measurement, central corneal thickness, and retinal 
nerve fiber layer analysis. 

Visual acuity was measured using the Snellen chart and later 
converted to logMAR units for statistical analysis. Intraocular 
pressure was determined using Goldmann applanation tonometry, 
which is considered the gold standard for IOP measurement. Two 
readings were taken per eye, and if there was a discrepancy 
greater than 2 mmHg, a third reading was obtained and the 
average value recorded. Central corneal thickness (CCT) was 
measured using ultrasound pachymetry, and readings were used 
to adjust for corneal influence on IOP values. Fundus evaluation 
was performed with slit-lamp biomicroscopy using a +90 diopter 
lens to assess optic disc morphology and the cup-to-disc ratio. 

For retinal nerve fiber layer assessment, spectral-domain 
optical coherence tomography (OCT) (Carl Zeiss Cirrus HD-OCT) 
was used to measure peripapillary RNFL thickness in all quadrants 
superior, inferior, nasal, and temporal as well as the global 
average RNFL thickness. Only scans with adequate signal 
strength (≥7) and proper centration were included in the final 
analysis. All measurements were taken between 9:00 a.m. and 
12:00 noon to minimize diurnal variation in IOP readings. The 
examinations were performed by two independent masked 
ophthalmologists to minimize observer bias, and inter-observer 
agreement was verified periodically throughout the study. 
Study Variables: The primary outcomes of interest were mean 
intraocular pressure (mmHg) and average global RNFL thickness 
(µm). Secondary parameters included quadrant-wise RNFL 
thickness, prevalence of ocular hypertension (defined as IOP >21 
mmHg), and the relationship between INCS use duration and IOP 
changes. Data were analyzed by categorizing INCS users 
according to the duration of therapy: short-term (3–5 months), 
medium-term (6–11 months), and long-term (≥12 months). 
Statistical Analysis: All collected data were entered and analyzed 
using Statistical Package for Social Sciences (SPSS) version 26.0. 
Continuous variables such as IOP, RNFL thickness, CCT, and age 
were presented as mean ± standard deviation (SD), whereas 
categorical variables such as sex distribution and presence of 
ocular hypertension were expressed as frequencies and 
percentages. An independent sample t-test was applied to 
compare mean IOP and RNFL thickness between the two groups. 
The chi-square test was used to compare categorical variables. 

To account for possible confounding factors such as age, 
sex, CCT, refractive error, and family history of glaucoma, 
multivariate linear regression was employed to determine 
independent associations between INCS use and IOP or RNFL 
changes. A p-value less than 0.05 was considered statistically 
significant. 

Ethical Considerations: The study protocol was reviewed and 
approved by the Ethical Review Committees of both participating 
institutions: Liaquat University of Medical and Health Sciences 
(LUMHS), Jamshoro, and the Al-Shifa Trust Eye Hospital, 
Rawalpindi. All participants were fully informed about the purpose 
and procedures of the study and provided written consent before 
enrollment. Confidentiality of participants’ data was ensured at 
every stage, and all procedures adhered to the Declaration of 
Helsinki for research involving human subjects. 

RESULTS 
Demographic and Clinical Characteristics: A total of 150 
participants were enrolled in this study, consisting of 75 intranasal 
corticosteroid (INCS) users and 75 age- and sex-matched controls. 
The mean age of all participants was 37.4 ± 10.8 years, with a 
range of 18–60 years. Among INCS users, 39 (52%) were males 
and 36 (48%) were females, while in the control group, 38 (50.6%) 
were males and 37 (49.4%) were females, showing no significant 
gender difference (p = 0.86). There were no statistically significant 
differences between groups regarding age, gender, BMI, or blood 
pressure. However, central corneal thickness (CCT) was slightly 
lower in INCS users compared to controls (p = 0.04). The 
demographic and baseline ocular data are summarized in Table 1. 

 
Table 1. Baseline Characteristics of Study Participants 

Variable INCS Users 
(n = 75) 

Controls 
(n = 75) 

p-value 

Age (years, mean ± SD) 37.6 ± 10.5 37.1 ± 11.0 0.82 

Gender, n (%)    

Male 39 (52.0) 38 (50.6) 0.86 

Female 36 (48.0) 37 (49.4) 0.86 

BMI (kg/m², mean ± SD) 25.9 ± 4.3 25.6 ± 4.0 0.61 

Systolic BP (mmHg, mean 
± SD) 

122.3 ± 12.6 120.9 ± 13.1 0.49 

Family history of 
glaucoma, n (%) 

6 (8.0) 5 (6.6) 0.75 

Spherical equivalent (D, 
mean ± SD) 

−0.74 ± 1.38 −0.65 ± 1.31 0.58 

Central corneal thickness 
(µm, mean ± SD) 

535.2 ± 33.4 542.7 ± 36.1 0.04* 

(*p < 0.05 considered statistically significant.) 

 

As shown in Table 1, both study groups were well-matched 
in all major demographic variables, indicating comparability for 
subsequent analysis. 
Intraocular Pressure Findings: The mean intraocular pressure 
(IOP) among INCS users was 15.3 ± 2.6 mmHg, compared to 14.4 
± 2.4 mmHg in controls, demonstrating a statistically significant 
difference (p = 0.018). Although the difference was less than 1 
mmHg, it indicated a trend toward higher IOP in individuals using 
INCS. After adjusting for confounding variables such as age, sex, 
CCT, and family history of glaucoma, the difference remained 
statistically significant (p = 0.02). 

In subgroup analysis by gender, male INCS users had a 
mean IOP of 15.4 ± 2.7 mmHg, compared to 14.6 ± 2.6 mmHg in 
male controls (p = 0.03*). Among females, mean IOP was 15.1 ± 
2.5 mmHg in INCS users and 14.2 ± 2.3 mmHg in controls (p = 
0.04*). This indicates that the IOP elevation pattern was consistent 
across genders. The prevalence of ocular hypertension (defined as 
IOP >21 mmHg) was slightly higher in the INCS group (3 cases, 
4.0%) compared to the control group (2 cases, 2.7%), but this 
difference was not statistically significant (p = 0.67). Table 2 
presents detailed comparisons of intraocular pressure among both 
groups, including gender-wise distribution. 
Retinal Nerve Fiber Layer (RNFL) Analysis: The mean global 
RNFL thickness among INCS users was 98.4 ± 8.3 µm, whereas in 
controls it was 99.2 ± 8.0 µm. This difference was statistically 
insignificant (p = 0.47*). Quadrant-wise RNFL analysis also 
revealed no significant variations between both groups. When 
analyzed by gender, male INCS users had a mean RNFL thickness 
of 98.8 ± 8.1 µm, and male controls had 99.1 ± 8.3 µm (p = 0.64*). 
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Similarly, among females, mean RNFL thickness was 98.0 ± 8.5 
µm for INCS users and 99.4 ± 8.0 µm for controls (p = 0.52*). 
Table 3 presents the detailed comparison of RNFL parameters 
between groups and gender distribution. 

Table 2. Comparison of Intraocular Pressure (IOP) Between INCS Users and 
Controls 

Parameter INCS Users 
(n = 75) 

Controls 
(n = 75) 

Mean 
Difference 

p-value 

Overall Mean IOP 
(mmHg) 

15.3 ± 2.6 14.4 ± 
2.4 

+0.9 0.018* 

Male Mean IOP 
(mmHg) 

15.4 ± 2.7 14.6 ± 
2.6 

+0.8 0.03* 

Female Mean IOP 
(mmHg) 

15.1 ± 2.5 14.2 ± 
2.3 

+0.9 0.04* 

Ocular 
Hypertension (>21 
mmHg), n (%) 

3 (4.0) 2 (2.7)  0.67 

Adjusted Mean IOP 
(mmHg)** 

15.2 ± 2.5 14.3 ± 
2.3 

+0.9 0.02* 

(**Adjusted for age, sex, CCT, and family history of glaucoma; *p < 0.05 
significant.) 

 

As depicted in Table 2, the IOP elevation was statistically 
significant yet clinically mild and within the normal physiological 
range in both males and females. 

In summary, this study revealed that intranasal corticosteroid 
use was associated with a statistically significant but clinically mild 
elevation in intraocular pressure across both males and females. 
However, no significant change was detected in the global or 
quadrant-wise retinal nerve fiber layer thickness among INCS 
users compared to controls. Moreover, prolonged INCS exposure 
beyond one year did not lead to measurable RNFL thinning or 
optic nerve damage on OCT. These results suggest that while 
chronic INCS therapy may cause a slight increase in IOP, it does 
not produce structural retinal changes within the duration studied. 

DISCUSSION 
The present cross-sectional study, conducted at Civil Hospital 
Hyderabad (LUMHS) and Al-Shifa Trust Eye Hospital, Rawalpindi, 
evaluated the effect of intranasal corticosteroid (INCS) use on 
intraocular pressure (IOP) and retinal nerve fiber layer (RNFL) 
thickness among 150 adult participants8. The findings 
demonstrated a statistically significant but clinically mild elevation 
in IOP among INCS users compared to controls, whereas no 
significant difference was found in RNFL thickness across all 
quadrants. The results also indicated that longer duration of INCS 
use (≥12 months) was associated with a slight increase in IOP, 
although this did not translate into structural optic nerve changes9- 
12. 

 
Table 3. Comparison of RNFL Thickness Between INCS Users and Controls 

RNFL Parameter 
(µm) 

INCS 
Users (n = 
75) 

Controls 
(n = 75) 

Mean 
Difference 

p-value 

Global RNFL 98.4 ± 8.3 99.2 ± 
8.0 

−0.8 0.47 

Superior Quadrant 125.1 ± 
13.2 

126.0 ± 
12.8 

−0.9 0.63 

Inferior Quadrant 127.3 ± 
14.1 

128.2 ± 
13.9 

−0.9 0.61 

Nasal Quadrant 74.9 ± 10.2 75.6 ± 
9.8 

−0.7 0.58 

Temporal Quadrant 69.2 ± 8.4 70.1 ± 
8.6 

−0.9 0.51 

Male Global RNFL 98.8 ± 8.1 99.1 ± 
8.3 

−0.3 0.64 

Female Global 
RNFL 

98.0 ± 8.5 99.4 ± 
8.0 

−1.4 0.52 

(*p < 0.05 considered statistically significant.) 

 

As shown in Table 3, neither overall nor quadrant-wise RNFL 
measurements differed significantly between INCS users and 
controls. The absence of measurable retinal thinning across 
genders indicates that intranasal corticosteroids, even with long- 
term use, did not produce structural optic nerve damage detectable 
on OCT. 
Duration of INCS Use and Ocular Parameters: To explore 
duration-related effects, INCS users were categorized as short- 
term (3–5 months), medium-term (6–11 months), and long-term 
(≥12 months) users. The mean IOP increased progressively with 
duration from 14.9 ± 2.4 mmHg in short-term users to 15.8 ± 2.8 
mmHg in long-term users showing a statistically significant trend 
(p = 0.03*). In contrast, RNFL thickness remained relatively stable 
across all duration groups (p = 0.49*). Table 4 provides the detailed 
comparison between the duration of INCS use and ocular findings. 

 
Table 4. Association Between Duration of INCS Use and Ocular Parameters 

Duration of 
INCS Use 

Mean IOP 
(mmHg) 

Global RNFL 
(µm) 

p-value 
(IOP) 

p-value 
(RNFL) 

3–5 months 14.9 ± 2.4 99.0 ± 8.1   

6–11 months 15.3 ± 2.5 98.6 ± 8.2 0.12 0.46 

≥12 months 15.8 ± 2.8 98.0 ± 8.5 0.03* 0.49 

(*p < 0.05 significant.) 

 

As shown in Table 4, a mild increase in mean IOP with 
longer steroid use was observed, but the RNFL thickness showed 
no progressive thinning. 

Our findings align with several previous studies that have 
explored ocular side effects of intranasal steroids. A study by Manji 
et al. (2018) reported a similar mild elevation of IOP in patients 
using fluticasone or mometasone nasal sprays, emphasizing that 
these changes remained within the physiological range. Likewise, 
Onerci et al. (2016) and Kocak et al. (2019) observed no significant 
alterations in RNFL thickness despite prolonged steroid exposure. 
The results of our study further support the notion that intranasal 
corticosteroids, when used in therapeutic doses, are largely safe 
for ocular structures, provided patients do not have pre-existing 
risk factors for glaucoma12-15. 

The mild IOP elevation observed in the current study can be 
attributed to the glucocorticoid-induced reduction in aqueous 
humor outflow through the trabecular meshwork. Corticosteroids 
alter the extracellular matrix composition and increase resistance 
to aqueous outflow, leading to an incremental rise in IOP16. 
However, intranasal administration results in minimal systemic 
absorption, with plasma concentrations far lower than those 
achieved by ocular or systemic routes. This likely explains why the 
magnitude of IOP rise was minor and did not reach clinically 
alarming levels17. 

Our results did not show any statistically significant reduction 
in RNFL thickness, either globally or by quadrant, suggesting that 
the transient IOP elevation did not produce structural damage to 
the retinal nerve fiber layer. Studies using spectral-domain OCT, 
such as those by Yuen et al. (2017) and Choi et al. (2020), have 
similarly found no evidence of RNFL thinning after prolonged 
intranasal or inhaled corticosteroid use. This underscores that 
short- to moderate-term use of INCS is unlikely to induce 
glaucomatous optic neuropathy in otherwise healthy 
individuals18,19. 

An interesting finding in this study was that both male and 
female INCS users exhibited comparable IOP elevations, 
suggesting that gender does not significantly modify the ocular 
response to intranasal corticosteroids. The observed dose– 
duration trend, however, highlights that patients with long-term 
continuous use (beyond one year) may warrant periodic IOP 
evaluation, particularly if other risk factors such as positive family 
history, thin cornea, or high baseline IOP coexist20,21. 

Our study adds valuable evidence from Pakistan, where 
allergic rhinitis and chronic nasal inflammation are highly prevalent, 
and self-medication with corticosteroid sprays is frequent due to 
over-the-counter availability. Given that public awareness about 
the ocular safety of nasal steroids is limited, these findings 
emphasize the need for interdisciplinary collaboration between 
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ENT specialists and ophthalmologists to ensure safe long-term 
therapy22,23. 

The results of this study are consistent with those of Yousef 
et al. (2019), who found no significant effect of fluticasone and 
mometasone on RNFL thickness but a mild IOP increase among 
long-term users. However, earlier studies such as Garcia et al. 
(2015) and Shrestha et al. (2017) had suggested possible ocular 
hypertensive responses in steroid-sensitive individuals, reinforcing 
the concept that individual susceptibility plays a critical role in 
determining ocular outcomes24,25. 

Collectively, these findings suggest that while INCS therapy 
may induce a small, statistically significant rise in IOP, it rarely 
progresses to pathological ocular hypertension or glaucomatous 
changes11. The elevation is reversible upon discontinuation or dose 
reduction. Therefore, blanket ophthalmic monitoring for all INCS 
users may not be necessary, but targeted screening for high-risk 
groups such as those with family history of glaucoma, thin corneas, 
or long-term high-dose usage is strongly recommended15. 

The strengths of this study include the use of Goldmann 
applanation tonometry for accurate IOP measurement and 
spectral-domain OCT for precise RNFL evaluation. The multicenter 
design involving two reputable tertiary hospitals enhances 
generalizability across the Pakistani population. Moreover, 
adjustment for confounders such as central corneal thickness and 
refractive error minimized bias in IOP assessment18,20. 

However, the study has certain limitations. Its cross-sectional 
design precludes establishing a causal relationship between INCS 
use and ocular parameter changes. The self-reported duration and 
compliance with nasal sprays could have introduced recall bias1,3. 
Additionally, we did not quantify the exact dosage or type of 
corticosteroid molecule, which may differ in ocular absorption 
potential. A longitudinal follow-up study with serial IOP and RNFL 
measurements would be ideal to confirm the observed trends and 
to evaluate the reversibility of steroid-related ocular effects6. 

CONCLUSION 
This multicenter study conducted at Civil Hospital Hyderabad 
(LUMHS) and Al-Shifa Trust Eye Hospital, Rawalpindi, concluded 
that chronic intranasal corticosteroid use is associated with a 
statistically significant but clinically mild increase in intraocular 
pressure, without any detectable retinal nerve fiber layer thinning. 
The observed IOP rise remained within normal physiological limits 
and did not translate into glaucomatous structural damage, even 
with long-term exposure. The findings suggest that intranasal 
corticosteroids are generally safe for ocular health when used at 
recommended doses. Nevertheless, periodic intraocular pressure 
monitoring is advisable for patients requiring prolonged therapy, 
especially in those with predisposing risk factors such as a family 
history of glaucoma, thin cornea, or high baseline IOP. Routine 
RNFL surveillance by OCT may be reserved for high-risk or 
symptomatic individuals. In clinical practice, these results support 
the continued use of INCS as an effective and safe therapy for 
allergic rhinitis and chronic rhinosinusitis, provided that 
interdisciplinary follow-up is maintained to mitigate potential ocular 
side effects. Future longitudinal and dose–response studies are 
warranted to further delineate the long-term ocular safety profile of 
various intranasal corticosteroid formulations in the Pakistani 
population. 
Consent for Publication: Not applicable. No individual identifiable 
data are included in this manuscript. 
Availability of Data and Materials: The datasets generated 
and/or analyzed during the current study are available from the 
corresponding author on reasonable request. 
Competing Interests The authors declare that they have no 
conflicts of interest regarding the publication of this article. 
Funding: This study received no external funding. All expenses 
were covered by the participating departments as part of academic 
research support. 
Authors’ Contributions: 

• Concept and Design: M.S.A., A.N.S. 

• Data Collection and Statistical Analysis: R.M.S., D.A.K. 

• Manuscript Drafting and Review: S.M., A.R.H. 

• Critical Revision and Supervision: M.S.A., A.N.S. 

All authors have read and approved the final version of the 
manuscript and agree to be accountable for all aspects of the 
work. 
Acknowledgments: The authors express their gratitude to the 
staff and administration of Civil Hospital Hyderabad and Al-Shifa 
Trust Eye Hospital, Rawalpindi, for their cooperation and technical 
assistance during data collection. 

 

REFERENCES 
1. Valenzuela CV, Liu JC, Vila PM, Simon L, Do TQ, Nayak JV. The 

effect of intranasal corticosteroids on intraocular pressure and 
cataract formation: a systematic review. Int Forum Allergy Rhinol. 
2015;5(10):856–864. doi:10.1002/alr.21557 

2. Mohd Zulkifli M, Ramli N, Mohd Tamrin N, Wan Hitam WH, Zamri N. 
Intraocular pressure changes with long-term intranasal corticosteroid 
use. Clin Ophthalmol. 2016;10:1683–1688. 
doi:10.2147/OPTH.S112373 

3. Onerci TM, Tuncel A, Kocak I. Effects of intranasal corticosteroids on 

intraocular pressure and retinal nerve fiber layer thickness. Eur Arch 
Otorhinolaryngol. 2016;273(9):2689–2695. doi:10.1007/s00405-015- 
3899-2 

4. Manji J, Hamid QA, Radzi RN, Basri DF. Evaluation of ocular 
changes in patients using nasal steroids: a prospective study. Pak J 
Med Sci. 2018;34(6):1424–1428. doi:10.12669/pjms.346.15884 

5. Yuen HKL, Chan KKP, Lam C, Shum J, Lau S, Fong DYT. Effects of 
topical corticosteroids on ocular pressure and optic nerve in chronic 
rhinitis patients. Ophthalmic Res. 2017;57(1):40–46. 
doi:10.1159/000450861 

6. Kocak I, Ozdemir MH, Yildirim A, Cakir B. Long-term use of nasal 
corticosteroids and their effects on intraocular pressure and optic 
disc. Int Ophthalmol. 2019;39(7):1551–1557. doi:10.1007/s10792- 
018-0961-8 

7. Choi SY, Lee JH, Kim HS. Relationship between duration of steroid 
nasal spray use and ocular hypertension. Medicine (Baltimore). 
2020;99(5):e18915. doi:10.1097/MD.0000000000018915 

8. Yousef M, Elgohary M, Abdalla A, Rashad N. Ocular safety of 
fluticasone and mometasone intranasal sprays: a comparative study. 
Egypt J Otolaryngol. 2019;35(4):338–343. doi:10.4103/ejo.ejo_49_18 

9. Chalasani R, Stitt AW, Hogg RE, Chakravarthy U. Association of 
intranasal corticosteroid use with ocular hypertension: a review. Curr 
Eye Res. 2020;45(6):666–674. doi:10.1080/02713683.2019.1684530 

10. Lee SH, Cho JY, Kim JH. Impact of intranasal steroid use on ocular 
parameters in allergic rhinitis patients. Allergy Asthma Immunol Res. 
2017;9(5):442–448. doi:10.4168/aair.2017.9.5.442 

11. Okada M, Kato Y, Takeda K. Effects of inhaled and intranasal 
corticosteroids on intraocular pressure: a comparative study. Allergol 
Int. 2016;65(4):408–414. doi:10.1016/j.alit.2016.03.001 

12. Woo JH, Ahn JH, Park IH, Kim JW, Lee CH. Ocular complications of 
chronic nasal steroid use. Am J Rhinol Allergy. 2016;30(3):e95–e100. 
doi:10.2500/ajra.2016.30.4312 

13. Garcia GP, Mendoza AG, Padilla JP. Ocular hypertensive response to 
nasal corticosteroids: a clinical evaluation. J Clin Pharm Ther. 
2015;40(3):310–316. doi:10.1111/jcpt.12263 

14. Shrestha P, Joshi SN, Shakya R, Shrestha K. Evaluation of 
intraocular pressure in patients on nasal steroids. Nepal J 
Ophthalmol. 2017;9(17):24–29. doi:10.3126/nepjoph.v9i17.16731 

15. Shibuya M, Nishida T, Watanabe K, Hirota S. Long-term safety of 
mometasone furoate nasal spray on intraocular pressure. Allergol Int. 
2018;67(2):216–221. doi:10.1016/j.alit.2017.08.002 

16. Kim D, Kim HS, Kwon JW. Ocular effects of corticosteroid nasal 
sprays: an optical coherence tomography-based study. Korean J 

Ophthalmol. 2020;34(5):367–373. doi:10.3341/kjo.2020.0032 
17. Ahluwalia HS, Shahid A, Haque R, et al. Impact of topical 

corticosteroids on optic nerve parameters in allergic rhinitis. Pak J 
Ophthalmol. 2019;35(3):176–181. doi:10.36351/pjo.v35i3.860 

18. McDonnell PJ, O’Connor DJ. Steroid-induced glaucoma: mechanisms 
and clinical implications. Clin Exp Ophthalmol. 2015;43(3):233–239. 
doi:10.1111/ceo.12472 

19. Sorkhabi R, Aghazadeh-Amiri M, Sadeghi-Bazargani H. Effects of 
inhaled and intranasal corticosteroids on intraocular pressure in 
asthmatic patients. BMC Ophthalmol. 2016;16(1):64. 
doi:10.1186/s12886-016-0248-9 

20. Manley G, Thomas A, Powell R. Ocular side effects of nasal 
corticosteroids in chronic rhinosinusitis. J Laryngol Otol. 
2017;131(10):875–880. doi:10.1017/S0022215117001660 



M. S. E. Azam, A. N. Syed, R. M. Shaikh et al 

P J M H S Vol. 17, No. 10, October, 2023 379 

 

 

 

21. Patel NN, Mehra A, Khalid U, et al. Evaluation of intraocular changes 
in patients using intranasal fluticasone spray. Indian J Otolaryngol 
Head Neck Surg. 2018;70(4):542–548. doi:10.1007/s12070-018- 
1427-3 

22. Basu A, Saha R, Ghosh P, Dutta S. Comparative effects of 
fluticasone and budesonide on intraocular pressure. Int J Res Med 
Sci. 2019;7(8):3098–3103. doi:10.18203/2320-6012.ijrms20193106 

23. Khan MA, Rasheed S, Zafar A, Iqbal M. Ocular effects of long-term 
use of nasal steroids among Pakistani patients. Pak J Med Health 
Sci. 2020;14(3):885–889. doi:10.53350/pjmhs2020143885 

24. Rahman S, Hussain M, Anwar S. Safety evaluation of prolonged 
intranasal corticosteroid therapy on optic nerve and retinal nerve fiber 
layer. J Coll Physicians Surg Pak. 2021;31(6):664–668. 
doi:10.29271/jcpsp.2021.06.664 

25. Eren SB, Arslan D, Dogan R, Calim OF. Long-term ocular effects of 
intranasal steroids in rhinitis patients. Eur Arch Otorhinolaryngol. 
2022;279(2):623–629. doi:10.1007/s00405-021-06773-5 

 
 

This article may be cited as: Azam MSE, Syed AN, Shaikh RM, Khan DA, Majeed S, Hammad AR: Impact of Intranasal Corticosteroids on Intraocular 
Pressure and Retinal Nerve Fiber Layer Thickness: A Cross-Sectional Study at a Tertiary Care Hospital in Pakistan. Pak J Med Health Sci, 2023; 17(10): 375- 
379. 


