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Expert perspectives on the clinical use of
steroids for various ocular inflammatory
conditions in Indian settings

ABSTRACT

Background: Although there were clinical studies available regarding the usage of steroids,
there were lack of data from clinician’s perspectives. This survey was intended to gather
expert perspectives regarding the prescription practice and clinical use of steroids, including
specific types and their applications in various inflammatory ocular conditions, as well as in
post-cataract surgeries.

Methods: This cross-sectional study comprised of 26 multiple-response questionnaires
about expert perspectives on steroid prescription practices for ocular conditions and post-
cataract surgeries. The survey also collected data on cataract surgery frequency, geographic
distribution of cataract development, gender prevalence, and awareness of ocular health in
rural and urban populations. Data analysis was conducted using descriptive statistics.
Results: The study involved 103 ophthalmic experts in India and majority of the clinicians
(36.89%) conducted over 50 cataract surgeries per month, with cataract development
reported as most prevalent in suburban (37%) and urban (35%) areas. Most respondents
(82.52%) indicated equal prevalence of cataract in both genders, with a higher occurrence
observed in patients aged 51-60 years (49.51%). Prednisolone was the preferred steroid
after cataract surgery among 64% of the clinicians and for treating anterior (53%) and
posterior (64%) segment inflammatory conditions. A substantial proportion of clinicians
(46.6%) reported starting non-steroidal anti-inflammatory (NSAID) therapy along with
steroids in 21-30% of their patients for managing post-operative inflammation. Most of the
experts recommended nepafenac (85%) as the most effective medication for controlling
cystoid macular edema (CME).

Conclusion: The study highlighted the use of prednisolone as the preferred steroid after
cataract surgery and for various inflammatory conditions. Loteprednol emerged as a favored
choice for ocular surface inflammation and allergy-associated conditions, while nepafenac
was recommended for controlling CME.
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1. INTRODUCTION

Cataract is a significant cause of global blindness [1]. The impact of cataract extends beyond
visual impairment, contributing to increased risks of dementia, falls, road accidents, reduced
quality of life, and increased mortality rates, especially in elderly. The age-standardized
prevalence and disability-adjusted life years (DALYs) peaked in 2017 and 2000, with
prevalence at 1283.53 and DALYs at 94.52 per 100,000 populations. In 2019, Southeast
Asia exhibited the highest age-standardized DALY rates due to cataract-related blindness

[2].

The prevalence of unoperated cataracts among individuals aged 60 years and older was
estimated to be 58% in North India and 53% in South India (P=0.01) [3]. Ophthalmologists
reported conducting between 0 to 5000 cataract surgeries in a typical year before the




lockdown, with an average of 739.77 procedures in Indian settings [4]. However, with regard
to the impact of inflammatory eye diseases on visual impairment and blindness, there was
no adequate data from current global prevalence studies [5].

Due to the anti-edematous, anti-inflammatory, and anti-neovascularization characteristics,
corticosteroids are considered as the mainstay of treatment for diverse ocular conditions,
including those affecting the ocular surface, anterior segment, and posterior segment.
Prednisolone, prednisolone acetate, dexamethasone, triamcinolone acetonide, fluocinolone
acetonide, and loteprednol etabonate are among the most commonly used ophthalmic
corticosteroids [6].

Corticosteroids are considered essential agents following cataract surgery due to their potent
and broad spectrum of action. They effectively suppress the inflammatory response and help
prevent complications by acting as potent inhibitors of the phospholipase A2 enzyme, which
regulates the synthesis of arachidonic acid, a precursor to various inflammatory mediators.
Prednisolone acetate is a commonly prescribed corticosteroid for the management of
ophthalmic conditions. It can suppress the migration of inflammatory cells into the site of
inflammation and inhibit the production of cytokines involved in the inflammatory process.
These mechanisms collectively reduce inflammation, swelling, and redness associated with
various ocular conditions [7]. Although there were clinical studies available, there were lack
of data from clinician’s perspectives. So, the current cross-sectional survey aims to collect
expert opinion on steroid prescription practices and their clinical applications in treating
various inflammatory ocular conditions, along with their use in post-cataract surgery care.

2. MATERIALS AND METHODS

A cross sectional, multiple-response questionnaire based survey was carried out among
ophthalmologists specialized in treating various inflammatory ocular conditions, and post-
cataract surgeries in the major Indian cities from June 2023 to December 2023.

2.1 Questionnaire

The questionnaire booklet titled IDEA (Inflammatory Disorders in Eye: An Indian Perspective
Study) study was sent to the ophthalmologists who were interested to participate. The IDEA
study questionnaire consisted of 26 questions addressing current feedback, clinical
observations, and specialists' experiences related to prescription practices and the clinical
use of steroids, including specific types, their applications in various inflammatory ocular
conditions, and post-cataract surgeries.

2.2 Participants

An invitation was sent to leading ophthalmologists in managing various inflammatory ocular
conditions, and post-cataract surgeries in the month of March 2023 for participation in this
Indian survey. About 103 ophthalmologists from major cities of all Indian states representing
the geographical distribution shared their willingness to participate and provide necessary
data. Ophthalmologists were requested to complete the questionnaire without discussing
with peers.

2.3 Statistical Methods
Descriptive statistics were employed for data analysis. Categorical variables were presented

as percentages to offer a clear understanding of their distribution. The frequency and
corresponding percentage of each variable were used to depict their distribution. Microsoft



Excel 2013 (version 16.0.13901.20400) was utilized to create graphs and pie charts, aiding
in visualizing the distribution of categorical variables.

3. RESULTS

The survey involved 103 experts, with the majority (36.89%) reporting conducting >50
cataract surgeries per month on average in routine clinical practice. Approximately 37% and
35% of the clinicians reported cataract development as most prevalent in suburban and
urban areas, respectively. Majority of the respondents (82.52%) indicated that cataract
affects both men and women equally in their clinical practice. Nearly half of the experts
stated that cataract was more common in patients aged 51-60 years in routine settings
(49.51%). Majority of the clinicians (85.44%) opined that cataract development was most
prevalent among individuals with no specific predisposing factors. Approximately 51% of the
clinicians reported moderate awareness among rural populations regarding cataract,
whereas 52% reported that urban populations were mostly aware of the condition.

Approximately 34% of the clinicians reported prescribing steroids to manage ocular
inflammatory conditions in 31-40% of their patients, while a similar proportion of experts
(33.01%) reported prescribing to 21-30% of patients in routine settings (Table 1). According
to 64% of clinicians, prednisolone was the preferred steroid after cataract surgery (Fig. 1).
Approximately 53% of clinicians indicated prednisolone as the preferred steroid for anterior
segment inflammatory conditions, and nearly 64% reported prednisolone as the top choice
for posterior segment inflammatory conditions (Fig. 2 and 3).

Table 1: Distribution of response to proportion of patients prescribing steroids to
manage ocular inflammatory conditions in routine settings

Percentage of patients Response (n = 103)
<10% 7 (6.8%)

11-20% 25 (24.27%)
21-30% 34 (33.01%)
31-40% 35 (33.98%)

70% 1 (0.97%)

>70-80% 1 (0.97%)




0% 64.08%

60%

50%

103)

40%

30% 28.16%

Response rate (n

20%

10%
3.88%
0.97% 2.91%

0% g — 0

Prednisolone = Dexamethasone Difluprednate Loteprednol  Fluorometholone

Fig. 1: Distribution of response to preferred steroid after cataract surgery in routine
clinical settings
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Fig. 2: Distribution of response to preferred steroid for anterior segment inflammatory
condition
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Fig. 3: Distribution of response to preferred steroid for posterior segment
inflammatory condition

According to 39% of the respondents, loteprednol was the preferred choice for ocular
surface inflammatory conditions (Table 2). Approximately 42% cited transient burning and
stinging upon instillation as the most common ocular side effect of prednisolone acetate
ophthalmic suspension. Majority of clinicians (68.93%) believed that particle size affects the
efficacy of prednisolone acetate.

Table 2: Distribution of response to preferred steroid for managing ocular surface
inflammatory condition in routine settings

Preferred steroid Response (n = 103)
Prednisolone 20 (19.42%)
Dexamethasone 17 (16.5%)
Difluprednate 1 (0.97%)
Loteprednol 40 (38.83%)
Fluorometholone 25 (24.27%)

According to 41% of the respondents, prednisolone was ranked highest in terms of potency
(Table 3). A significant percentage of clinicians (49.51%) reported prescribing steroids to
<10% of dry eye patients, and majority of the clinicians (43.69%) reported <10% of patients
as steroid responders to prednisolone acetate. Around 51% preferred using a steroid and
antibiotic fixed-dose combination after cataract surgery. Majority of the experts favored the
use of moxifloxacin + dexamethasone (69.9%) in routine practice. Approximately 48% stated
loteprednol as the preferred steroid for treating inflammation associated with allergy (Fig. 4).

Table 3: Distribution of response to ranking of steroids in terms of potency




Ranking of steroid potency Response (n = 103)
Prednisolone 42 (40.78%)
Dexamethasone 8 (7.77%)
Difluprednate 3(2.91%)
Loteprednol 4 (3.88%)
Fluorometholone 0 (0%)

All of the above 46 (44.66%)

Response rate (n = 103)
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Fig. 4: Distribution of response to preferred steroid for allergy-associated
inflammation

Majority of the clinicians (59.22%) preferred steroid therapy for >15 days after cataract
surgery. A substantial proportion of clinicians (46.6%) reported starting non-steroidal anti-
inflammatory (NSAID) therapy along with steroids in 21-30% of their patients for managing
post-operative inflammation. Most of the experts recommended nepafenac (85%) as the
most effective medication for controlling cystoid macular edema (CME) (Table 4). Majority of
the clinicians (60.19%) preferred using steroids with anti-infective agents in the management
of inflammation associated with allergies.

Table 4: Distribution of response to the most effective medication for controlling
cystoid macular edema

Medications Response (n = 103)

Nepafenac 88 (85.44%)




Bromfenac 10 (9.71%)

Flurbiprofen 5 (4.85%)

4. DISCUSSION

The current survey provides valuable real-world data on prescription practices and clinical
use of steroids for post-cataract surgery care and ocular inflammation conditions in Indian
settings. This information may contribute to enhancing patient care and advancing
ophthalmic practice. The survey indicated that cataract surgeries are performed at a high
volume, with most clinicians conducting over 50 surgeries per month. This highlights the
significant burden of cataract-related visual impairment in the Indian population.

A cross-sectional study by Sobti et al., conducted in a rural area of North India, concluded
that despite the availability of safe and effective cataract surgical techniques, current surgical
capacities are insufficient to meet the existing needs for cataract surgery. The burden of
cataract continues to rise annually due to a backlog of patients awaiting surgery and an
increasing number of cases attributed to longer life expectancy. The researchers noted that
the cataract surgical coverage was 43.20%, with 29.31% coverage for those with unilateral
cataract and 50.45% for those with bilateral cataract. Approximately half of the cataract
surgeries were performed in private facilities, 41.35% in government facilities, and the
remaining 8.65% in eye camps [8]. Dandona et al. also emphasized that only a small fraction
of individuals benefits from cataract surgery in India. With the current surgical capacity and
improved attention to the quality of eye care, it should be possible to triple the number of
individuals who can have their blindness averted through cataract surgery in India [9].

The current survey revealed a relatively equal prevalence of cataract between suburban and
urban areas, as well as between genders. The observation that cataracts were more
common in patients aged 51-60 years was noteworthy, highlighting the age-related nature of
this condition. In line with these findings, Singh et al. noted that there was no significant
difference in the prevalence of cataract between men and women. The researchers
identified increasing age and HbAlc as risk factors for any cataract in the older rural
population. In the urban group, age and lower socioeconomic status were identified as risk
factors. However, a statistically significant difference was observed when comparing the
prevalence of cataract and its subtypes between rural and urban populations [10].

Prednisolone emerged as the preferred steroid post-cataract surgery and for managing both
anterior and posterior segment inflammatory conditions. This reflects a consensus among
clinicians on the efficacy and safety profile of prednisolone in these settings. Malik et al.
compared different topical NSAIDs with steroid drops for managing post-cataract surgery
inflammation. Prednisolone 1% was found to be more effective than NSAIDs in reducing
intraocular inflammation, as indicated by decreased anterior chamber cells and flare [11]. An
optical coherence tomography-based study by Panda et al. compared the therapeutic
efficacy of difluprednate 0.05% versus prednisolone acetate 1% in controlling inflammation
and macular edema following phacoemulsification. Both treatment groups showed
comparable efficacy, with no significant differences observed between the groups in terms of
pain score, conjunctival hyperemia, anterior chamber inflammation, central retinal thickness,
cystoid macular edema, intraocular pressure, and best-corrected visual acuity after six
weeks [12].

Robin G Stanley reported that 1% prednisolone acetate exhibits superior intraocular anti-
inflammatory effects compared to other preparations. It has enhanced corneal penetration




and prolonged persistence in both the cornea and aqueous humor, leading to the attainment
of high intraocular concentrations. This medication was preferred for treating uveitis, which
involves inflammation inside the eye. Typically, it was administered 1-10 times daily into the
affected eye, with dosing frequency adjusted based on the severity of the inflammatory
condition [13].

Loteprednol was favored by the majority of respondents for managing ocular surface
inflammatory conditions and allergy-associated inflammation, likely due to its lower
propensity to cause side effects such as elevated intraocular pressure. Comstock and
Sheppard reviewed twenty years of clinical experience in the use of loteprednol etabonate
for inflammatory conditions of the anterior segment of the eye. The researchers concluded
that loteprednol etabonate was recommended as a mainstay for topical therapy of a wide
variety of ophthalmic conditions, including in post-operative patients during healing. It was
recommended for both acute induction and chronic maintenance therapy with appropriate
follow-up due to its versatility and safety [14].

The preference for steroid and antibiotic fixed-dose combinations after cataract surgery in
the present survey reflected the standard practice of preventing post-operative infection and
inflammation. A prospective interventional study by Vidyadevi et al. has corroborated the
safety of fixed drug combinations of antibiotics and steroids. The study demonstrated that
they do not cause raised intraocular pressure in approximately 97% of cases of small
incision cataract surgery in the post-operative period and the treatment approach also
improved patient compliance [15]. The use of NSAIDs alongside steroids for managing post-
operative inflammation further underscores the comprehensive approach to optimizing
patient outcomes. A systematic review and meta-analysis, based on 19 studies featuring a
total of 3374 patients (3638 eyes), concluded that NSAIDs and the combination of NSAIDs
with corticosteroids were both more effective in controlling inflammation compared to
corticosteroids alone [16].

The increased preference noted in the current survey for nepafenac in managing CME
highlights its efficacy and acceptance among clinicians as a first-line treatment option. A
retrospective review of 22 eyes with cystoid macular edema, treated over six weeks to six
months with nepafenac, showed significant improvements in various subtypes. Among eyes
with uveitic CME, there was a notable mean reduction in retinal thickness of 227 uym and an
improvement in best-corrected visual acuity by 0.36 logMAR. Acute cases of pseudophakic
CME responded well to nepafenac treatment, showing a mean reduction in retinal thickness
of 134 ym along with BCVA improvements in most cases [17]. A comparative prospective
interventional randomized study El Gharbawy et al. demonstrated that the addition of topical
nepafenac eye drops to topical steroid drops resulted in a significant reduction in
pseudophakic macular edema following cataract surgery in high-risk eyes [18].

The current survey holds significant relevance as there was very limited real-world evidence
from Indian settings on steroid use for managing inflammatory conditions and post-cataract
surgery care. This survey provided crucial insights into prescription practices and clinical
outcomes, which were essential for guiding treatment decisions and optimizing patient care.
The primary strength of the study was the utilization of a carefully crafted and validated
guestionnaire to gather expert data. However, it was important to recognize that personal
perspectives and preferences could have influenced the conclusions, potentially introducing
bias. Therefore, it was critical to interpret the results while keeping these limitations in mind.
Furthermore, further research was necessary to confirm and broaden the scope of the
current survey findings.



4. CONCLUSION

This study underscored the widespread clinical use of prednisolone for post-cataract surgery
and inflammatory conditions, and the preference for loteprednol for managing ocular surface
inflammation and allergies. Additionally, most clinicians recommended nepafenac for
managing CME, highlighting the diversity in prescription practices and preferences within
Indian ophthalmic settings.

Ethical Approval
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